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| . COACH BUILDERS

3 supplied with complete frame of every system,
" to which any body within reason may be fitted,

o
ALL THE

; newest and
most
approved
systems
kept in
stock ready

for

| delivery.

| T
AUTOMOBILE
ASSOCIATION,

Limited,

|
. Princes Road, Holland Park Avenue,

LONDON, WW.
THE LARGEST FACTORS OF s
MOTOR VEERIOCOLES
M. IN THE KINGDOM.
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ELECTRICAL VICTORIA—OPPERMANN'S PATENTS.

VICTORIAS . . .
LIGHT DELIVERY CARTS,
. . . *“SOCIABLES.

READY FOR EARLY DELIVERY; ALSO

Electric Motors, Accumulators, Gearing, Ball Bear-
ing Axles, Controllers, and parts of every description
supplied to the Trade and Inventors,

e. OPPERMANN,

2, WYNYATT STREET, CLERKENWELL, E.(




ADVEBTIS!HEN TS,

MOTOR CARS

t 4SSENGER OR 6’0008 TRAFFIC.

JULIUS HARVEY & CO.

. MOTOR MAIL CONTRACTORS

co o TO L L

o HER MAJESTY’S GOVERNMENT,

11, QUEEN VICTORIA STREET,
LONDON, H.O.

CATALOGUES and PARTICULARS on APPLICATION.

e chlmen Vehicles can be seen in operation by
appolntment
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THE BRITISH
MOTOR COMPANY, LIMITED.

- @ & &

Sole Owners of all Leading Systems
in England—

DAIMLER,
DE DION,
BOLLEE,

0000€00COT0CCOC0000000000CC0OCED

London Office—
40, HOLBORN VIADUCT, E.C.

Telegrams s ‘Telephones
“EMOTIVELY.” 314 and 263, Holborn,

And at

366 & 367, Euston Road.



ADVERTISEMENTS, vil

WARNING TO MANUFACTURERS.

Spurious Patents and bad infringements are always on offer
from abroad. Users and makers are liable. Save expense
by using our recognised systems.

The Sreeat Victoey of the Motoe

1898.

TO MOTOR MAKERS.

MORE IMPROVEMENTS.

NOTIOE ~ ~ ~

In the great Motor Contest of 1898, from Paris to Amsterdam
and back, the superiority of the British Motor Systems was proved
beyond all question. All the winners rode British Motor Patents.
This is the fourth year of continued triumph over all others.

In view of the falling off in the cycle trade we have been
approached by leading manufacturers to urge the fixing of more
moderate royalty so that they may unitedly take up the manufacture
of machine traflic in the country. .

Our Directors have decided to reduce the terms of royalty to the
moderate sum of 5°/,, our Company supplying the difficult portion,
namely, the mctors ready for fixing. The securing of this License
will add a new value to the goodwill of your business, and put your
firm in the very first rank of Motor Manufacturers. This small
royalty secures to you the continued advance of new improvements,
thus keeping you ahead of all others. Inventions are being patented
daily by our Engineers, thus saving you the ruinous expense of
experiments.

By supporting the British Motor Company you keep out foreign
competition in one of best coming industries of the day ; substantial
profits are made certain, and cutting of prices altogether avoided.

The BRITISH MOTOR COMPANY are now applying for injunctions
against all infringers, and have already won every action heard.

THE BRITISH MOTOR COMPANY, LIMITED,
40, HOLBORN Y1ADUCT, ®.G. '
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MOSSBERG ROLLER BEARINGS.

Patented in Great Britain, France, Germany, Belgium, Austria,
Italy, Hungary, Russia, United States, and Canada.

Straight and End Thrust bearings made in all sizes.

" MOTOR CAR WORKS A SPECIALITY.

Successfully applied to Street and Railway Car Axles, Roll-
ing Mills, Wool and Cloth Dryers, Callender Rolls, Fans,
&c. Bearings specially manufactured to bear Heavy Strains,

.Under these conditions plain bearings heat and cut, ball bearings
are quickly crushed, while MOSSBERG ROLLER BEARINGS
will run smoothly, and outlast all other bearings, Durability
guaranteed. Saving from 10 °/, to 33 °/, of power previously used ;
see information on page 94.

APPLY FOR PARTICULARS TO - - - -

MOSSBERG ROLLER BEARINGS, LD,

6, VICTORIA STREET, LONDON, S.W.

Telephones ‘Telegraphic Address:
~o. dg3 WESTMINSTER. ‘ MOSSBERG, LONDON.”




ADVERTISEMENTS,

ELECTRICAL IGNI’I‘ION

SPECIAL SPARKING COILS for GAS and
OIL ENGINES, giving a Flaming Spark.

INSULATED PLUGS

and portable Accumulators a speciality.

‘MOTORS, FRANMES,

Transmission gear made to any specification ;
Special parts made at short notice.

PROMPT ATTENTION GIVEN TO ALL MOTOR CAR REPAIRS.

F. C. BLAKE,

Ravenscourt Works, Dalling Road, Hammmmt\\\m&w\‘g\\.
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‘“SMIDDY, LONDON.”
SMIDDY GLASGOW."

Ghe “Sacal” Gyre,

PATENTBD.

PERFECTION OF RUBBER TYRE
FOR LIGHT AND HEAVY VEHICLES.
GUARANTEED NOT TO ROLL OUT.

TELEGRAMS

mm. WELD.

The Tyre is held in position br two heavy Steel Wires that
are Electrically welded into cnrcles

Sole Li and M. wfacturers for the United Kingdon: :

J. W. & T. CONNOLLY,
B7 to 87, Wharfedale Rd., and Albion Works, King's Cross, N.

BRANCH—31, CLEVELAND LANE, GLASGOW.




v M
THE AUTOMOTOR ¢

AND

HORSELESS VEHICLE

POCKET BOOK

AUTOMOTIVE FORMULAZE.
AND
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COPYRIGHT. ENTERED AT STATIONERS HALL.

LONDON :
F. KING & Co., LTD., 62, ST. MARTIN’S LANE, WC
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THE

MOTOR CARRIAGE SUPPLY COMPANY

Transportation (LIMITED).
hme All descriptions of
Motor Carriages, Motor Cycles, and Motor

Launches—Petrol, Electric, and Steam.

Speciality :
DAIMLER MOTOR VEHICLES, FROM 4 TO 20 H.P,,

manufactured in accordance with instructions of Mr. Fredk.
R. Simms, C.E., at MR. DAIMLER’'S OWN WORKS at Cannstutt,
and fitted with bodies of best ENaLI8H CONSTRUCTION.
Daimler Motor CARRIAGES.
Daimler Motor CHAR-A-BANCS.
$almler Motor O%Nllilgsgg. VANS
e NMaimler Motor DELIVE .
ler&demmler Motor LORRIES.
TL Daimler Motor TRAMCARS.
Daimler Motor RAILWAY CARS.
Daimler Motors for LAUNCHES.

VAT Daimler Motors for STATIONARY
PURPOSES.

194 9 SOLE LICENSEES OF

Simms’ Patent Magneto-Electric Tgnition Gear
For Explosion Engines of every description.
No BATTERY, AOCUMULATORS, OR RE-CHARGING NECESSARY.
SIMPLE, RELIABLE, AND ECONOMICAL.

MAKERS OF
SIMMS’ PATENT LIGHT MOTOR VEHICLES.

The only Motors whick work entirely automatically.

SIMMS' PATENT OIL MOTORS (1% & 3 H.P.) FOR CYCLE MAKERS,

- THE MOTOR
CARRIAGE SUPPLY COMPANY (Limited),
Donington House, Norfolk Street, Strand, London, W.C.
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PREFACE. ‘

—_—

HAT the former issues of this work have met a distinct want on
the part of thosc engaged in the Moto-Vehicle industry is shown
by the fact that every copy of them has been sold. Inthe present Edition
many alterations will be noticed. Matter which secmed to the Compiler
vither obsolete or inappropriate has been eliminated, being replaced by
other and, in many cases, original matter. On the appearance of the 1898
Edition, it was criticised in some quarters as being too scientific and
technical, and embodying much information of but little or any use to
the Automobilist. The reply to this is that, as the result of consultation
. with leading Enginéers, this information has been increased. To
mention but a few criticisms : It was asked, What had the Morse Code
of Signals to do with Automobilism? The answer is, Moto-Vehicles
now play an important part in mlitary operations.  On fairly good roads,
they are superior to cavalry for scouting purposes, while a knowledge of
the Morse Code enables a Volunteer Automobilist to become a most
important unit. This has been abundantly demonstrated during the recent
Military Manceuvres on the Continent.  In the present Pocket Book not
only is the Morse Code retained, but Coulomb’s Flashing Signals are added.
Similarly, certain Nautical Tables have been retained, to enable the time
of sunsct—i.e., the time for lighting lamps—to be ascertained accurately,
as cases have already arisen in which the liability for collision, &c., is
largely determined by the exhibition of lamps at the proper time. It must
be remembered, too, that the object in view in publishing this Pocket Rook
is partly educational and partly a desire to issuc in u convenient and compuct
form, for the usc of Designers, Constructors, and Mechanics, a Handbook
embodying most of the information likely to be required by them.

The second part of the Pocket Book is devoted to the Commercial aspect
of Automobilism. This part of the work will be especially valuable to
the business man, as it not only tells him Who's Who in the industry, but
gives the financial status of every Company engaged in the manufacture
of Moto-Vehicles or of their component parts. In order to indicate the
growth of the Automobile industry, it may be mentioned that last year
the Automotor Directory was comprised in the compass of five pages:
this year it occupies twenty. Last year the list of Foreign Manufac-
turers filled cight pages, this year the list occupios thirtcen. A feature
which will doubtless be much appreciated is the French and English
Glossary of Technical Terms. This has been prepared with special
reference to the construction and handling of Moto-Vehicles.

It ounly remains to say that the reception of last year's Pocket Book is
most encouraging aud gratifying to its Compiler and Editor,

GEO. HERBERT LITTLE, C.E,

62, 8T, MARTIN’S LANE,
Loxvox, December 22, 1898.
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The Liquid Fuel Engineering Company.

STEAM VAN BUILDERS.
MARINE and GENERAL ENGINEERS.

STEAM YACHT BUILDERS.
&c., &c.

LONDON OFFICE:
20, ABCI—IU‘RCI—I LANB, BE.C.

Telegrams Telephone:
** Padrino, London.” 782, Bank.
WORKS:
BAST COWES, I.W.
Telegrams: Telephone:

“ Padrino, Eastcowes.” 8, East Cowes,
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HEADLAND'S

Patent Electric Storage
Battery Company, Ltd.,

12, PALL MALL, LONDON, S.W.

The Headland Battery has proved to be eminently
successful in all forms of storage work, particularly electric
traction. Its special form of construction renders buckling
and dropping out of paste practically impossible, even
under very heavy rates of charge and discharge; and at
the same time, it combines compactness and lightness with

&reat mechanical strength.
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ROOTS & VENABLES

Will supply any kind of OIL MOTOR VEHICLE or
NARROW.GAUGE LOCOMOTIVE.

The only practicable VEHICLE OIL MOTOR. Others use
Benzoline, a dangerous and expensive spirit.

———— A~~~

With paraffin oil at 4id. per gallon, the running cost of the above Van,
having a 6 H.P. Motor, is 1s. 64d. for a run of 50 miles. The necessary lubricating
oil will add nearly 2d. to this amoun-.

Approxitnate relative costs per mile for a 3} B,H.P. Motor :—Petroleum Oil,
3th of a penny ; Petroleuin 8pirit, 1. ; Steam, 1}d. ; Electricity, 24.

N.B.—This is the only safe Petroleun Motor; accidents are bound to occur
sooner or later with Benzoline. Less smell with the Oil Motors than with some
of the Benzoline Motors.

&00TS & VENABLES, 100, Westminster Bridge Rd., London.
[
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* £MOTOR MANUFACTURING

BRITISE MADE!!!

- MOTOR PLEASURE CARRIAGES i £175.
} MOTOR CHARS-A-BANCS. MOTOR CYCLES.

MOTOR VANS . . . .. MOTOR WHEELS.
All Ready for immediate delivery.
THE TRADE SUPPLIED UPON FAVOURABLE TERMS.

Works: MOTOR MILLS, COVENTRY.
| OFFICES AND SHOW ROOMS :

k 47, HOLBORN VIADUGY, \RNMDNN, X,

Telegrams: PROPE\, LO\\DON
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THE o T

STEAM CARRIAGE & WAGON COD
THORNYCROFT SYSTEM. ’

Telegrams:

“MANAGEABLE,” BASINGSTOKE,

PR

Workss
BASINGSTOKE, HANTS.

8-Ton Tip Wagon (8 cubic yards capacity).

LONDON.

London Office and;Depot
‘Telegramss

HOMEFIELD, CHISWICK, W.

o“

3§-Ton Watering Cart (780 galls.).

R b T e o

STEAM VEHICLES WITH INTERCHANGEABLE BODIES
FOR MUNICIPAL WORK.



ALMANACK FOR 1899.

BEGINNING OF THE SEASONS.

. . &
Spring .. «« Sun enters Aries March20 8
Summer .. e Cancer June 21 4
Autumn .. . Libra Sept. 22 18
Winter . Capricornus Dec. 21 138

The Equinoxes occur when Spring and Autumn begin, and the
Solstices at the beginning of Summer and Winter.

Dates oF FrsTIvALs, &C.

Ash Wednesday .. . . . . .. Feb.
Lady Day .. . e . . . «« Mar.
Good Frida e e . . . ’
Easter Sunday . o .o . . <o April
St. George .. . . . . . o
‘Whit Sunday. . . . o . . .. May
Trinity Sunday .. . . . »
Accession of Queen chtorm. . .o . «o Jdune
Midsummer Day .. . o . . ey
Michaelmas Day . . . . . Sept.
Birth of Prince of Wales . . .. Nov.

e

PriNciPAL FI1XTURES FOR 1899.

Jan.14-21. Bradford Cycle and Moto-Car Exhibition.

Accumulator Trials in Paris, Organised by Automobile

April
Club, Paris.

April11.  Annual General Meeting of the S.P.T.A., Liverpool.

May Mid-European Moto-Car International Exhibition,
Berlin.

June 1. Moto-t'ab Competition. Organised by Automobile
Club, Paris.

June Moto-Vehicle Exhibition and Competition. ~Organised
by Automobile Club, London.

June19. . Royal Agricultural Soclety s Show at Maidstone.

June-Sept. Exhibition of Moto-Vehicles at Ghent.

Sept. Heavy Moto-Vehicle Trials. Organised by S.P.T.A.,
Liverpool.
Oct. Les Poids Lourds Trials. Organised by Automobile
Club, Paris.
N
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Equation | The MOON at LONDON,
of Time. Lo

. Riscs | Sets Age.
Ms-zta”‘;:'; Aft. | Morn.  Noon,

SRE BBRRBLE BRNIVRBE [6ESScx womwwnol

3 m. s | m, m, d.

823 0 347 {9 5954190
2266 415 1014 10 8 | 200
2249 443 |11 23 |10 23 | 210
2243 511 | Mom. 10 39 | 220
2236 538 | 036 (10 56 | 230 (
2229 6 4 |152|(1118! 240

2222 630 (311 1146/ 250
2214 656 | 420024 260
22 5 721 544|116 270
2156 746 '643|225 280
2147 810 738|348 200@
2138 8331 818|518 06
2128 856 844/649 16 |
2117 9181 9 6816 26
21 6 940 925939 86 |
2055 10 01 944 (11 0 46
20 43 10 21 2 |Horn. 56
2031 1040 22018 66)
2019 1058 45183, 76
20 6 1116 1113|246 86
1953 113 1149|335 96
1939 1160 383|454 106 |
1925 12 651 125|545 116
1911 1220 226|635 126
1856 1284 331|658 136
1841 1247 439|723 146D
18 26 12591 547 | 743 156
1810 1311 65 (8 1 166
1754 1321 8 4817 176
1738 1381 913|833 186
1721 1840 24 |847 196

|

|
the Sun'and
than those of
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FEBRUARY, 1899.

! The ‘ Equation | The MOON at LONDON.

SUN at LONDON'Ap't Decli-| of Time. '~
P mation &l | o Pm | Bises | Sets | Age,

Rises. | Sets, [11A0N0M) Sob T | Aft. | Mo, | Noon.
h.m. | h. m. ° /' ({m s h, w.| h. m. d.
W 1 | 741|448 |S17 41348 (1137 |9 4 | 206
Ta 2 740 | 449 16 47 | 13 56 Morn. | 9 22 | 216

F 3 7 38| 4 50 16 29 | 14 2 052|947 | 226(
S 4 7 86 | 4 52 16 11 | 14 8 \ 2 91019 | 236
3 6 |734|454| 1553|1413 |3 23|11 38| 246
M 6 782|456 15 85 { 1418 431 a0 1 | 256
T 7 7 30 | 4 57 1516 | 14 21 525,115 | 266
w 8 729|459 14 57 | 14 24 6 91|240 (276
Th 9 727115 O 14 38 | 14 26 | 641 1410|286

F 10 {725(6 2| 1419|1427 |7 6|640| 01@
S 11 7245 4 13 59 | 14 27 7287 7 11
% | 12 |722|5 6| 1389|1427 | 747|832 21
M 13 720|565 8 13 19 | 14 26 8 6|9 53 31
Ty 14 718|510 12 59 | 14 24 8 25 (11 138 41
w 15 716|612 12 388 | 14 21 8 48 | Mforn. | 5.1
T 16 (714|514 121711417 (915|029 | 61

F 17 7125 16 11 66 | 14 13 949 |1 41 1)
S 18 710|518 1135(14 8 (10 29 | 2 45 81
S| 19 (7 8|519| 1114 |14 3 [1120|340]| 91
M 20 7 6521 10 563 | 13 56 a0 18 | 4 24 | 101
To 21 7 4523 10 31 | 13 49 123459111
w 22 |7 2(525| 10 91342 | 229 |5 26121
Th 23 7 0|527 9 47 | 13 34 336|549 | 131
F 24 658|529 925 (18 25 4456 8| 141

S 25 6 656 | 5 30 9 3(1315 554|624 1510
13 26 6 54 (5 32 841 (13 5 7 3/640(161
M 27 6 52 | 5 34 8 18 | 12 54 814|655 | 171
Tv 28 650 | 5 36 7 55|12 43 927|711 181

The. times given above are Greenwich Mean Times or Railway times. In order to

obtain the actual or apparent time of the Rising and Setting of the Sun axd

Moon the equation of time must be applied. For latitudes orhier Luan thowe Q\\
London another correction must be applied.,

[N
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APRIL, 18909.
T uation | 1y, MQON at LONDON.
SUN at lﬂ‘&mon Al;l;:igsc;lt- %:f‘_::;.
g i Age.
Rises, | Sets, M0N0 “Add to !llim. n?:-t';. Noon.
. i M'n Time. R
h.m. | h. m. ° ! m. 8. h. m. | h. m. .
S 1 588|631 | N4 34| 357 | 010|749 207
E) 2 | 586|683 457 339 1111849217
M 3 |584 635 520 321 l 15910 2 |227¢
Tv 4 53216387 548 3 8 | 237 (1023 | 287
w 5 529 ' 6 38 66|245'3 7 1A0 46 | 247
Ta 6 527|640 6 28 ; 2 28 ‘ 3381|210 257
F 7 524 |6 41 6 51 211 352|333 | 287
S 8 52216 43 713 1 54 | 411 | 4 56 | 277
3 9 |520'644! 736! 137 430|617 287
M 10 518 6 45 7 58 121 452 7 87 02@
Tu 11 6 15 646{ 8 20 1 5 516|856 12
w 12 5613|648 | 842 049 64410 9 2:2
Th 13 511 {650, 9 4 0 83 6 21 |11 14 32
F 14 |6 9|6 52 9 25 018 7 6 | Morn.| 42
S 15 5 7|6563 9 47 0 3 758|010 52
E) 16 6 5|655 10 8 011 869 |0 53 62
M 17 5 2|6 57 10 30 025 (10 4|1 28 72)
Tv 18 5 06359 10 51 039 (1111 |1 54 82
w 19 458 |7 0 11 11 052 [A017 (216 92
Ta 20 (4567 2 11 32 1 5 124]236|102
F 21 455 |7 4 11 52 118 234 | 252|112
S 22 4537 6 12 13 1 30 845 |3 7122
$ | 23 |451|7 8| 1283 | 142 |456328) 132
M 24 1449|710 12 53 153 | 610,342 | 142
T 25 447|711 13 12 2 4 72714 21520
w 26 445|713 13 32 215 8 44 | 4 28 | 162
T | 27 443 | 7 14 13 51 2 25 958 |5 1172
F 28 4411|716 14 10 284 11 8|5 46| 182
S 29 438|717 14 29 243 |11 56 | 6 44 | 192
& 3 1437|719) 1447 | 251 |Mom. |7 53202
The times given above are Greenwich Mean times or Railway times. In order to

obtain the actuul or apparent time of the Rising and Setting of the Sun and
Moon, the equation of time must be applied. For latitudes other than thase ot
London, anotaer correction must be apylied.

\
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189
Equation
nation at . of Time. !
Ri Sets Age.
Mﬁf’tll‘i::e.i Mo'r:. Morn. ' No?}n.
m. m. m. 8. bh. m. m.

' 1 485 721|N15 5' 259 (038 912 212
2 433 723| 1528 38 6 '110 3 222(
3 48 72| 1541, 313 135 156 232
4 429 72| 1559 319 . 156 18 242

| 5 428 727| 1616 325 216 239 252
6 42 729| 1633. 330 235 3:8 262

|
7 424|78 | 1649 334 .255 516 272
8 422|781| 17 6| 838 1317 634 282
9 421|788 1722| 341 "343 749 2920
10 41978 1738| 344 (416 858 08
11 41773 ' 1753| 846 '458 9568 18
12 415|788 18 9| 8347 ;547 1047 28
18 414|789 1824|348;6451125‘38
|
14 412|741 1838 349 .7560 11 55 48
15 411|742 1853 348 8057 58
16 410|744 19 7| 348 10 4019 68
17 4 8|745 1920| 346 (1111038 78y
18 4 6747 1934 344 018 ;055 88
19 4 5|748 1947| 342 127|111 98
20 4 4749 1959| 339 236|127 108
21 4 3|75 2 12| 38 348144 118
22 4 2|75 =2024| 332 |5 4,2 3 128
23 4 0753 2035 327 621227 138
24 359|755 2046 322 | 738|257 148
25 858|757 2657| 317 849|387 1580
26 357|758 2 8| 311 |950 431 168
27 356|759 211813511036 539 178
98 8558 0 2128 268 ;1111|657 188
29 354|8 1 2187| 25 [1146]821 198
30 3853|8 2 2147! 242 |Mom | 94 208
31 352|8 3 2155!234 0 211 7 218¢

Railway times. In order to.
and Setting of the Sun and
latitudes other than those of '
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JUNE, 1899.

Age.
Noon.

d.
228
238
24'8

142
1620
162

172
182
19-2
202
21-2

Equation

!SUN n%xnon Ap't Declt| of Time. The MOON at LONDON.

;, _ _| nationat | Add to Rises Sets

| Rises. | sets, [MeanNoon JSub, fm | Morn. | Afe.

1 'n Time

+h.m. [ h.m o7 m. 8. h. m.lh. m,
T 1 351/8 4(N22 4| 225 |022'028
F 2 13518 5| 2212 216 |041 146
s| 3|sc0|8 6| 2219| 26 |1 035

: .
3 4 :1350|8 7| 2226| 156 |121.421
M| 5 '849|8 8| 2233 | 146 (145536
Tvf 6 (3488 9| 2239 135 |215,6 45
W| 7 :847|810| 2245| 124 [253 748
Th 8 |8347 /811 | 2251 | 113 |339'84l
P 9 /345|812 | 2256 | 1 1 |43 922
$| 10 |346|812| 28 1| 050 | 537 956
S| 11 (845|813 | 23 5| 038 64-2!1021
M| 12 8456|814 | 23 9| 025 |7 50 10 42
Tv| 18 ;8345(815| 2313 | 013 |857 11 O
W| 14 '845(816| 2316 0 0 |10 4 11 16
Ti| 16 | 844|816 2319 o 11 |11 11 ;11 32
F| 16 !344|816| 2321 | 024 (4019 11 48
S| 17 |8344(|817| 2823| 087 |128 | Morn,
S| 18 |844 (817 2325 050 [241|0 6
M| 19 {344(|817| 2326| 1 3 |857|027
T| 20 !844(818| 2326| 116 |5 13| 0 64
Wi 21 [845|818| 2327| 129 (628128
Th| 22 |845|818| 2326 | 142 |7 34216
Fi! 238 |8345(819| 2326 155 |827|317
8| 24 |8345(819( 2325| 2 7 (910432
B! 2 |846 (819 | 2324 | 220 |9 41557
M| 26 [346|818| 2322 233 |10 6|7 25
Tl 27 |346(818| 2320 245 (1028|850
W| 28 {846(818| 2317 | 257 (10 47 {10 14
T, 29 |8347(818( 2314 8 9 (11 6 11 34
F| 3 |347|818| 2311 | 321 (11 27 [a0 53

222 ¢

The times given above are Greenwich Mean times or Railway times. In order to
obtain the actual or apparent time of the Rising and Setting of the Sun and
Moon, the equation of time must be applied. For latitudes other than those of

London, another correction must be applied.
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' Equation

.| nation at

H.ises"Sotl.
h.m. | h
348|818
349|817
360817
351|816
352|816
353|815
364|815
355)814
3 56 | 8 14
357|813
3568813
359812
4 0811
4 1(810
4 2/8 9
4 3!8 8
4 4|8 7
4 5(8 6
4 618 5
4 7|8 4
4 9|8 3
4108 2
411 |8 O
412 |7 58
414 |7 56
415 7 64
4171753
4191751
421'750
423|749
424|747

|
m. | T T'm, s, .
IN23 7] 338 &0

23 2.
22 58 |
22 53

22 47 .
22 41 '
22 35

22 29

22 22
22 14
22 6
21 58
21 50
21 41
21 32

21 22
21 12
21 2
20 51
20 40
20 28
20 17

20 4
19 52
19 89
19 26
19 13
18 59
18 45

18 31
18 16

of Time.

Sub, f'm
M'n Time.

345 | Mo
356 017
47 053
417 136
428 227
438 327
447 431
457 587
5 5 645
514 | 752
522 | 869
529 10 5
536 |11 14
542 (A0 24
548 [1386
554 | 250
559 |4 4
6 3 |514
6 7 | 614
610 |7 0
612 | 738
614 (8 7
616 |83l
617 |852
617 [912
617 |982
616 |9 56
614 [10 23
612 (10 53
610 |11 34

times or Railway times,

B
8
®

2O T RO 0O B GO
NIRGEYY

COLLOW®W @ITIMp W N

—&8R<E

10 30

9 14
10 37
11 57
Al 14

2 28

3 85

DORDD DO DO bt b ok ok ok ok b i bk et
8 83

In order to ‘

242
252
263
272
28°3

o8
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-
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of the Rising and Setting of the Sun und °
applied. For latitudes other than those of '

applied.
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Equation
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SEPTEMBER, 1899.
dl . Equation | The MOON at LONDON.
sox ‘;%NDON, Ap't Decll- o‘}%ﬁo.'.’ The MOON at LONDON.
! nation at . —_ Rises Sets Age.
Rises. Mean Noonl M-ﬁd{‘-,g& Morn. | Afr. | Nooa.
T h.wm.” h.om. S 7 [ m. s |h. m. h. m, d
F 1 | 513|646 N8 16 05 12 458[26'0
8 2 (515|644 754 023 1227{519:270

|

8. 3 |516 642 732 | 043 [333 5371280
M' 4 |518640: 710 1 2 | 441 554 290
TvW' 5 |520|687' 648 122 |547 611 | 04@
W' 6 (521638 625 142 |655:627 | 14
T ! 7 [523,632 6 8 2 2 |8 8|645' 24
F 8 |525:629 540 222 (91217 4| 84
s“ 9 |526|627| 518 243 (1023 |7 29| 44
) 10 [527 625 455 3 3 |1134(|8 0| 54
M’ 11 [529 622 432 | 324 (a043 |840| 64
T | 12 |53 620! 4 9 345 | 147|982 74)
W 13 (532 618' 848 4 6 | 24110387 | 84
™ 14 |[533 616. 323 427 '325(11 54| 94
F | 15 |63 614 38 0 448 |4 1 | Morn. | 104
§ 16 (53'612 237 | 510 [ 430116114
S 17 |58 610 214 531 |454|243 | 124
M. 18 |540 6 7 151 562 [515 (410|134
T i 1Y 542{65 128 614 | 537|636 1440
W | 2 (54,6 2 1 4 68 |6559|7 2|164
T | 21 [ 5456 0] 041 6566 623|826 164
F | 22 |546|558, 018 717 | 6564|947 |174
S | 23 [548|556 80 5 738 |731(1 383|184
S| 24 [549: 554! 028 759 8154012 194
M | 25 |55 552 0052 820 19 7[110; 204
T ' 26 | 553650 115 840 |10 7|1 56 214¢
W | 27 |55 547 | 1 88 9 0 (1111282224
Th | 28 (556545 2 % | 920 |Mom |8 O!284
F 29 (558553 225 940 (017|324 : 244
8 ' 3 (559541 249 (10 O |1 28 344125-4
The times given abova are Greenwich Mean times or Railway times. In order to

obtain the actual or apparent time of the rising and setting of the Sun and Moon,
the equation of time must be applied. For latitudes other than those of London,
another correction must be applied.




Equation | The MOON at LONDON.

of Time,

11

OCTOBER, 1899.

Ap't Decli-

The
SUN at LONDON
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In order to
d. For latitudes other than those of

arent time of the Rising and Seuting of the Sun an

time must be applie

P

%

a)
London, another correction must be applied.

obtain the actual or
Moon, the equation o

The times given above are Greenwich Mean timeas or Raillway times.
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‘NOVEMBER. 1899.

! The | Equation | The MOON at LONDOUN.
ISUN at LONDOX ;Anp;:i?:lﬂ: of Time, l ‘
- . v Rises | Sers ' Age.
| Rises. | Sets, Mean Noon “‘And%,t:,.| Morn. @ Aft. Noun.
h. m. | b o, © ! m., s, h. m. | h, m, d.
w 1 [665(432(81427| 1619 | 4 47 | 315 277
Th 2 | 6657|431 1446 16 20 5658 | 3 88 | 287
F 8'659 429 156 5| 16 20 710'46 01@
S 4 !7 0|427| 1524 1619 822|441 11 -
1
8 5|72 425| 1542 1618 931‘527 21
M 6 !7 4(424| 16 0| 1615(1030:62+| 81
v 7 7 5(423| 1618 161211 20 7 82| 41
w 8 .7 7.422| 1636| 16 8 a0 2849 | 51
T 9 7 9(42 | 1653 | 16 3]033 ho 9| 61
F'! 10 710!/419| 1710 1558 :057 1130 71)
S 11 712 417 17271 15511 20 i Morn,”| 81
S| 12 714|416 1743!1544'141 050|9-1
M| 13 716|414 1789 158 .2 2 212|101
To| 14 718/412( 1815 1527 224 3833111
wW| 15 719411 1880:1517 250 454|121
| 16 721/410| 1846, 15 6 .52 613|131
F| 17 .723|4 9! 19 0, 1455 ;857 7291410
S| 18 72548 1915| 1442 444 838|151
1 N
119 |72714 7| 1929 1420540 936|161
M| 20 (72814 6| 1943 | 1415, 6 42 10 23 | 171
To | 21 |78 /4 4| 1956 14 1|7 48 ;10 59 | 181
W| 22 [731]4 3] 20 9| 134518 56 11 26 | 191
Th| 23 |73314 2| 2022| 1329 10 8 11 50 | 2011
F | 24 7344 0| 2034; 1311 11 9 a010 ! 21'1
S| 25 |78 [359| 2046 | 12 53 ‘ Morn,| 0 27 | 2211(
S 26 | 787|368| 2058| 1235015, 043 | 231
M| 27 |73 (857 21 9| 1215/122 1 0241
To! 28 |740,356' 2119 | 11565230 ;118|251
W 29 1742 355| 2180 | 1184, 338 140|261
T | 30 744i354 2140 | 1112|4580 2 4271
1
| | |

The times given above are Greenwich Mean times or Railway times. In order to
obtain the actual or apparent time of the Rising and Setting of the Sun and
Moon, the equation of time must be applied. For latitudes other than those of
ZLondon, another corrcction must be applied.
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R 1899.

The MOON at LONDON,

} Time.

. Addto Ri s A
. £ n ses Sets ge.

| Sub. fm Morn.  Afe. Noon.

>

'M'n Time
. ’:ln.s. {o. m. m.
§2149.1050 6 3 236 281
2. 2158°1027 715 318 291
22 7 10 3 819 412, 06@
2215 93 915 519' 16
2223 914 959i635! 26
228 849 1035' 756 35
w237, 823 11 3,919 45
22 44. 757 1126(10401! 55
22 50 730 11 48 |¥Mom.; 66
2255, 7 3 A0 8,0 1| 75
23 1| 6385 lozq\lzo. 85
23 5| 6 7 1053 238 95
23 9' 589 120|355 105
2313 510 154512115
23171 442 (2386622125
2319 | 412 »327|724i13-5
2322 343 | 427 815l14-5o
2324 314 |532|855]155
2325 244 | 640|927 165
23261 214 | 74719531175
2327 145 | 854 (1014|185
23 27| 115 |10 110 32195
232 ' 045 [11 6 10 48 | 205
2325 | 015 [i#fom 11 5215
2324 014 | 012 11 22| 225(
2322 " 044 | 119 1141|235
2320 114 | 229 a0 4| 245
2317 . 143 341 032255
2313°' 213 145211 9265
2310 242 !6 1 156|275
23 6 311 -7 1|2058]285
the Sun and

thaa those ot
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Example—At what time must the lamps on a motor vehicle be lit at
Edinburgh on May 20?

On referring to the almanack it is seen that the sun’s declination
for that date is 20° N., and Edinburgh is in Lat. 56° N. From the
table the correction is 22 minutes, and from the almanack the sun
sets at 7.49 p.m. Since the declination is N., the correction has to

be added. We thus have :— h. m,
Time of sunset, London we 749 pm.
Correction + 0 22
Time of sunset, Edinburgh .. e 811
Allow one hour extra by Act of Parliament 1 0
Time of lighting lamps at Edinburgh e 911,

To Fixp THE TiMk oF RISING OB SETTING OF THE SUN ACCURATELY.

Rule—To the log. tangent of the latitude add the log. tangent of
the correct declination, the sum will be the log. cosine of the hour
angle or the time of setting; or the time from moon if rising. The
time 80 found must be corrected for equation of time, parallax and
refraction, and also for the elevation of the observer.

DIFFERENCE OF TIME. MINS, SECS.
Birmingham is slow on Greenwich . .e .. 7 88
Chester . » . .o e 11 32
Dublin » » .o .. .. 25 22
Edinburgh . ’ . .. 12 43
Exeter ’ . . . . 14 18
Glasgow » . .. . .. 17 00
Hull » ’ . . 1 8
Leeds s ’ . .. . 6 4
Liverpool » ' . e . 11 58
Manchester . » . .. 9 00
Newcastle » » . . 6 24
Oxford w » . . . 5 00
Portsmouth ” » e . . 4 24
York » ” e e . 4 24
Office of the AUTOMOTOR JOURNAL is slow on Greenwich 0 32
Cambridge is fast on Greenwich .. . . . 0 23
Colchester » » . . . . 3 32
Dover » » e - . . 5 16
Norwich » . . . .e .. 0o 12
Boston » ” ve . . .e 0 0
G-ri!nsby ’ » . . . .e 0 0
Paris ’ " . . . . 9 21
Rome " " .. . . 49 54
Vienns . s . . . .e 65 32
8t. Petersburg ,, . .. . . . 121 00
Coneta.ntin(-ple ”» ”» . . 118 4a\
Frunkfort » » . . . R U\ \Y
Berlin 1 ” . . . T
QGeneva 2w

» i1} . .e .e .
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SIGNS OF WEATHER.

Whether clear or cloudy, a rosy sky at sunset presages fine
weather; a red sky in the morning, bad weather, or much wind,
perhaps rain; a grey sky in the morning, fine weather; a high dawn,
wiud ; a low dawn, feir weather.

Soft-looking or delicate clouds foretell fine weather, with moderate
or light breezes; hard-edged, oily-looking clouds, wind. A dark,
gloomy blue sky is windy ; but a light, bright-blue sky indicates fine
weather. Generally, the soffer the clouds look, the less wind (but,
perhaps more rain) may be expected; and the harder, more
‘ greasy,” rolled, tufted, or ragged, the stronger the coming wind
will prove. Also, a bright yellow sky at sunset presages wind;
a pale yellow, wet; and thus, by the prevalerice of red, yellow, or
grey tints, the coming weather may be foretold very nearly—indeed,
if aided by instruments, almost exactly.

Small inky-looking clouds foretell rain ; light scud clouds driving
across heavy masses show wind and rain; but if alone, may indicate
wind only.

High upper clouds crossing the sun, moon, or stars in a direction
different from that of the lower clouds, or the wind then felt below,
foretell a change of wind.

After fine, clear weather, the first signs in the sky of a coming
change are usually light streaks, curls, wisps, or mottled patches of
white distant clouds, which increase, and are followed by an
overcasting of murky vapour that grows into cloudiness. This
appearance, more or less oily, or watery, as wind or rain will prevail,
is an infallible sign.

Light, delicate, quiet tints or colours, with soft, undefined forms of
clouds, indicate and accompany fine weather ; but gaudy or unusual
hues, with hard, definitely-outlined clouds, foretell rain, and
probably strong wind.

‘When sea-birds fly out early and far to seaward, moderate wind
and fair weather may be expected. When they hang about the land,
or over it, sometimes flying inland, expect a strong wind, with stormy
weather. As many creatures beside birds are affected by the
approach of rain or wind, such indications should not be slighted by
an observer who wishes to foresee weather.

Remarkable clearness of atmosphere near the horizoa, distant
objects, such as hills, unusually visible, or raised (by refraction),
and what is called ““ a good hearing day,” may be mentioned among
signs of wet, if not wind, to be expected.

More than usual twinkling of the stars, indistinctness or apparent
multiplication of the moon’s horns, haloes, “ wind dogs’ (fragments
or pieces of rainbows, sometimes called *wind galls”), seen on
detached clouds, and the rainbow, are mors or less significant of
inoreasing wind, if not approaching rain, with or without wind.
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Lastly, the dryness or dampness of the air, and its temperature
(for the season) should always be considered, with otker indications
of change, or continuance of wind and weather.

On Barometer scales, the following contractions may be useful :—

. A Rising Barometer.

A “rapid” rise indicates unsettled weather.

A« ual” rise indicates settled weather.

A ‘““rise” with dry air, and cold increasing in summer, indicates
wind from northward, and if rain has fallen better weather is to te
expected.

A “rise” with moist air and a low temperature, indicates wind
and rain from northward. )

A “rise” with southerly wind, indicates fine weather.

) A Steady Barometer.

With dry air and a seasonable temperature, indicates a continuance
of very fine weather.

A Falling Barometer.

A “rapid ” fall indicates stormy weather.

A “rapid” fall, with westerly wind, indicates stormy weather from
northward.

A “fall,” with a northerly wind, indicates storm, with rain and
hail in summer, and snow in winter.

A “fall,” with increasing moisture in the air, and the heat
increasing, indicates wind and rain from southward.

A “fall,”” with dry air and cold increasing (in winter) indicates snow.

A “fall,” after very calm and warm weather, indicates rain, with
squally weather.

Dr. Olarke’s Weather Table.

If the Moon .
change between | Summer. ‘Winter.
12 and 2 p.m. | Very rainy...... ««+.| Snow and rain.

2 —4 , Changeable ... ......| Fair and mild.

4 —6 Fair .......c00c. .| Fair,

6 —8 Fair, if wind at N.W. | Frosty, if wind N. or N.E.

6 —8 , Rainy, if at 8. or S W.| Rain or snow, if 8. or S W.

8§ —10 Rainy, if at 8. or 8. W.| Rain or snow, if 8. or S.W.
10 —12 ,, Fair ......ce......| Fair and frosty. :
12 — 2 am. | Fair ..............| Hard frost, unlessS.orS.W.

2 —4 , Cold and showery....| Snow and stormy.

4 — 6 , |Rain ....ceccc0....| Snow and stormy.

6 —8 , Wind and rain......| Stormy weather.

8 —10 ,, Changeable ........| Rain if wind W, snow if E.
10 —12 ,, Frequent showers. . .. | Cold, with mgh wind.

A
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TABLE OF MOONLIGHT NIGHTS.
‘When the moon is 4 days old, it shines till about 10 p.m.
5] 11

» 2 ”» » ”»

» ” 6 ”» » 12 ”»
” n T » ” lam,
‘When the moon is 15 days old, full moon rises about 6 p.m.
” ”» 16 ”» » 7 »
» » 17 ”» ”» 8 »
» ” 18 ” ”» 10 ”
” » 19 ” ”» 11 ”»
”» ”» 20 ”» » 12 ”

Many ple believe that there is some connection between the
moon sndp:ﬁe weather. From a scientific point of view this is a mere
vulgar superstition ; at the same time a long series of observations
indicates that certain weather is probable with certain positions of
the moon. According to this theory, if the new or full moon takes
place between noon and 2 p.m., or between 4 and 6 a.m., rain may be
predicted. Fair weather may be expected when either new or full
moon takes place between 4 and 6 p.m., or between 10 p.m. and 2 a.m.

Wind Pressure.

The pressure of the wind is, it is generally agreed, expressed with
;olemble accuracy, sufficient for all practical purposes, by Hawksley’s
ormula— '

Let » = velocity in feet per second ;
h = height through which a2 body must fall in order to-
generate a velocity, v ;

w = weight of a cubic foot of air = 00765 Ib. ;
g = acceleration of gravity.

Then—

=5

And since p, the pressure of a fluid striking a plane perpendicularly,

and then escaping at right-angles to its original path, is that due to
the height 4, we have—

k

wo?

9
0765 o°

32
o\
= (ff)) (nearly).
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From this formula is constructed the following table :—

Velocity in feet per Velocity in miles Pressure in Ibs. per
second, v. per hour. square foot.
10 68 026
40 27-2 400
70 476 12-26
100 680 2500

If the pressure is applied to an inclined surface, then the effective
pressure, p., will be—
_ (v sin 0)’
Pe= 20

where 6 is the internal angle made between the direction of the
wind and the plane surface.

The Morse Oode.

As all moto-vehicles must be furnished with a sound-producing
instrument, either a whistle, horn, or bell, as well as with lamps,
sutomobilists are readily enabled by the Morse code to signal or send
a mossage, either by sound or by flashing signals, a considerable
distance. Apart from this, a knowledge of the Morse is invaluable
to the traveller, soldier, and seaman.

A =« [ [ — ’ See=
: S DK = T -
C o= = | Le=== R s
Doen e | M e - l Voo o
E = ' N o = We ce -
F oo s R I X o -
G == P oo == [ Y o o
Hoeeoce= Q == e = — ' 7 o ==
I == Romema
Numerals.

1 4 7

2 5 8

3 6 9

0

*
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THE AUTOMOTOR LOG.

”»

" Luggage - ,, . . . .

Total Weight

: | ——
Log of the Automotor
owned by
an charge of: IR
_ while on a journey from ] —
to
Teme of departure _date
State of Roads .
Weather.
No. of Persons on board
Ubs.
Weight of Persons on board .. . .
» Fuel o e v .. .
Stores » .o . .



2;

Total distance traversed miles, "
Whole time on journey  d. _  _____h. L
: |

|

Deduct for stoppag —d h . -
Net time in motion .. d. heo . .— -m, ;
|

Greatest speed attained !

Average , ” (;f;:—::)

" Power developed by Motor

miles per hour.

Fuel Consumption

per mile .,

» ”
’ ” per BH.P... .
Water Consumption .. . .
“ " per mile .. .
Stores ’ (0dl, Waste, &ec.)

.o

..

IH.P,

..B.H.P..

LN

lbs.

e
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POSTAL INFORMATION, STAMPS, &o.

Rates of Postage.

To and from all parts of the United Kingdom, including Channel
Yslands, for Prepoig letters :—

The Inland Letter Rate has been reduced for all weights—under
4 oz. 1d., and for every additional 2 oz. }d.

Not exceeding 4 oz. o ld. Ex. 10, but not ex. 12 0z.  8d.

Ex. 4, but not ex. 6 0z. .. 1id. yy 12, » 14 ,, 38id.
» 6 » 8, .. 24 » 14, ., 16 ,, 4d.
» 8, » 10 ,, .. 2id. And so on, {d. for every 2 oz.

A letter posted unpaid is chargeable on delivery with double
postage, and a letter posted insufficiently paid is chargeable with
double the deficiency. Size not to exceed 24 x12 inches, by 12
inches in depth.

Post Cards.

Post Cards, bearing a halfpenny impressed stamp, are available for
transmission between places in the United Kingdom only, in packets
of 10 for 53d. “ Stout” cards 6d.

Postage on Inland Registered Newspapers.

Trepaid Rate.—On each Registered Newspaper, whether posted
singly or in a packet, the postage when prepaid is one halfpenny ;
but a packet containing two or more Registered Newspapers is onoe
halfpenny for every two ounces. Newspaper Wrappers, 7 for 4d.

No packet of Newspapers to exceed 5 lbs., or 24 x 12 x 12 inches in
size. Name of sender should be put on cover to prevent loss.

Inland Book Post.

The Book Post rate is one halfpenny for every 2 oz. or fraction of
2 oz. This rate is now the same as letter rates. See above. No
Book Packet to exceed 5 lbs., or 24 inches in length, 12 inches in
width, and 12 inches in depth.

Inland Pattern and Sample Post.
Same rates as for Letters. See above.

Registration.

By the prepayment of a fee of 2d., any letter, newspaper, book
cket or Bnrcel may be registered to any place in the United
ingd:m, British Colonies, or Foreign Countries in Postal Uniown.
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The Post Office will not in any way undertake the safe conveyance of
unregistered letters containing valuable articles; and all letters found
to contain coin, ete., will be' charged on delivery with a double
registration fee. Money sent by post ought to be enclosed in
envelopes sold at Post Offices. A receipt should be obtained. On
certain conditions, compeneation is given on loss of ordinary
registered letter with fee of 2d., to £5. Secured with fee of 3d., £10;
4d., £15; 5d., £20; 6d., £25; 7d. £30; 84, £35; 9d., £40;
10d., £45 ; and 11d., to £50.

N.B.—Compensation only allowed on Loss of Money if sent by
Letter Post.

Bank Notes or Postal Orders must be claimed for by production of
the number of each.

Inland Parcels Post.

Parcels not exceeding 11 lbs. are received for transmission between
laces of the United Kingdom—

nder11b. .. . 3d. Maximum length .. 3ft.6in.
And for every lb. or part 1d. 3 length & girth } 6 it
Up to 9 lbs. 11d., or 111bs. 1/0 combined )
Parcels to be marked on left hand corner * Parcels Post,” must be
prepaid, securely packed and plainly addressed, and not contain

anything offensive or explosive.
On ordinary Parcels up to £2

Compensation given for loss Wi o
partial or total, on certain ith en extra fee of gg’ £"1:3
conditions .. . . U » 2 e

p to a fee cf 11d., covering £50

Express Delivery Service,

Messages, letters, or parcels, and other articles are conveyed the
entire distance by special messenger from all offices from which there
is a delivery of telegrams, and are delivered in any part of the town or
rural district at the following rates, handed in over the counter : —

Letters, parcels, etc., under 1 lb., 3d. for every mile or part.

Letters, parcels, etc., over 1 lb., are charged 1}d. each pound or
part over the first, in addition to 3d. per mile.

If distance exceed 2 miles, and if no public conveyance is available
in both directions, the cost of a special conveyance must be paid in
addition to the above fees—generally 1/- per mile.

Reply delivered en route to offices, or half mile from originating
office, at half rates.

Prepaid letters under 1 oz. can be accepted by the principal
railways at their stations to be forwarded by passenger train at a fee
of 2d. Letters, on arrival at town, to be posted at nearest letter box
to station, to be delivered in usual manner.
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Postal Orders.

+ (Broken Amounts Affized in Stamps up to 5d.)
Avre issued in the United Kingdom at the following rates : —

Orders for sums, 1/- and 1/6 .. .. . e .« 3d.each.
‘ o 2/-, 26, 3/-, 8/6, 4/-, 4/6, 5/-,7/6, 10/-, 10/6 1d. ..
. 15/-, and 20/-- .. .. 1

- These Orders may be crossed thus” & Co:,. und. ‘thus made
payable only through a Bank. All Orders must be signed at foot by
the party to whom they are payable.

Money Orders for the United Kingdom.

Money Orders are granted in the United Kingdom

For sums under £1 .« 2d. | For £3and under £4 .. 4d.
» £1and under £3 .. 3d.
Telegraph Money Orders--Inland.

Money may be transmitted by Telegraph Money Order between all
head and branch offices in the United Kingdom authorised to transact
Telegraph and Money Order business. The commission is—

For sums under £3 - 4d. | For sums from £3 and under £10, 6d.

In addition to the commission a charge is made at the ordinary
rate of an Inland Telegram, and reply at the minimum charge of 9d.
Telegram to Payee, minimum 6d.

Money Orders payable Abroad.
Money Orders are issued in the United Kingdom, payable abroad in
British Possessions, Colonies, and Agencies, and nearly all Foreign
Countries, for sums not exceeding £2, 6d.; £6, 1/- ; £10, 1/6.

Foreign Parcels Post
Is now in operation to most of the European States and British
Possessions abroad, as per special rates.

Post Office Savings Banks.

No deposit of less than a shilling is received, nor any pence, and
not more than £50 in one year. No further deposit is allowed when
the amount standing in depositor’s name exceeds £209, inclusive of
interest. Interest is allowed at the rate of 24 per cent. (or sixpence
in the pound) per annum—that is, at the rate of one halfpenny per
pound per month.

Post Ofice Telegrams, July 1891.

The charge for Telegrams throughout the United Kingdom is 6d.
for the first twelve words, and 4d. for each other word, addresses
counted, Messages are repeated where nece:sary at half rates, and
repaid if P.O. is in error. Telegrams are now delivered froe within
8 miles of the Terminal Office, or within the Town Postal Delixery ot
the Head Office when that extends beyond 3 miles.
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Telograms to Countries in Europe are charged per word :—

Austria oo 8d.| Greece .« 6}d. | Portugal .. 38id.
Belgium «« 2d.| Holland «o  2d.| Russia . bid.

Denmark .. 3}d.| Hungary .. 8d.] Spain oo 8%d.
France .o 2d. [ Italy .. .. 8d.|Sweden o 4d.
Germany .. 2d.| Malta «« 6d.| Switzerland ..  3d.
Gibraltar .. 3}3d.! Norway .. 38id.

Turkeyin Europe 6}d.

New York, U.S. 1/-| California .. 1/6| Canada . 1/0
Victoria .. 4/10 | Hong Kong .. 5[6 | India « 38
Signalling Ships at Foreign Semaphore Stations, 10d.

The number of letters allowed to a word in plain language is now
15, and the number of figures a'lowed to a word in cypher is now 5.

General Postal Union.

Correspondence with all Foreign Countries, with certain exceptions*
a8 to prepayment and registration, is now transmitted at the foﬁowing
uniform rate :—

Letters, 24d. per half-ounce ; Post Cards, 1d. each.

Newspapers and Printed Papers, id. per 2 oz.; limit, 4 lbs. ;
British Colonies and Possessions, 5 lbs.

Patterns of Merchandise, and legal and Commercial Documents,
4d. for every 2 oz. Minimum charge, 1d. ; limit of size, 12x8x 4 ;
weight, 12 oz., with exceptions.

Letters not prepaid will be returned to sender. Registration fee
2d., which, in addition to the postage, must be prepaid. No money,
jewellery, nor articles of saleable value, may be enclosed. Patterns
not to exceed half a pound, nor printed papers 4 lbs.

INLAND Brris for sums— .
Under £6 .. 1d.| Under £25 .. 3d.| Under £75 .. 9d.
» 10 .. 2d. »w 80 .. 6d. » 100 .. 1/
Aud for every £100 or part, in addition, 1/-.
REcEIPT or D1scHARGE for payment of £2 or upwards, 1d.
DrAFT or ORDER for any sum payable to bearer or to order on
demand, 1d.

* The postage ondlelgters from this country for India and the under-mentioned
and P1

British Coloni is 1d. per % 0z.:~
Aden Falkland Islands Niger Coast Protectorate
Ascension Fiji Islands Niger Territory
Bahamas Gambia . St. Helena
Barbados Gibraltar Sarawak
Bermuda Gold Coast Colony Seychelles
British Central Africa Hongkong Sierra Leone
British East Africa Johore Straits Settlements
PBritish Guiana Lagos Tobago
British Honduras Leeward Islands Trinidad
Canada Malay States ‘Turks Islands
Ceylon Natal Uganda

Cyprus Newfoundland Windward Islands
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LEGAL.

LOCOMOTIVES ON HIGHWAYS ACT.
59 & 60 V., c. 36.

An Act to amend the Law with respect to the Use of
Locomotives on Highways, 1896.

Be it enacted by the Queen’s most Excellent Majesty, by and
with the advice and consent of the Lords Spiritual and
Temporal, and Commons, in this present Parliameunt assembled,
and by the authority of the same, as follows :—

1.—(1) The enactments mentioned in the schedule to this
Act, and any other enactment restricting the use of locomotives
on highways and contained in any public, general, or local and
personal Act in force at the passing of this Act, shall not apgly
to any vehicle propelled by mec%anical power if it is under
three tons in weight unladen, and is not used for the purpose of
drawing more than one vehicle (such vehicle with its locomotive
not to exceed in weight unladen four tons), and is so constructed
that no smoke or visible vapour is emitted therefrom except
from any temporary or accidental cause; and vehicles so
exempted, whether locomotives or drawn by locomotives, are
in this Act referred to as light locomotives.

Provided that—

(a) The council of any county cr county borough shall have
power to make bye-laws preventing or restricting the
use of such locomotives upon any bridge within their
area, where such council are satisfied that such use
would be attended with damage to the bridge or danger
to the public.

(b) A light locomotive shall be deemed to be a carriage
within the meaning of any Act of Parliament, whether
Eublic, general, or local, and of auy rule, regulation, or

ye-law, made under any Act of Parliament, and, if
used as a carriage of any particular class, shall be
deemed to be a carriage of that class, and the law
relating to carriages of that class dhall gy =
cordingly.
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(2) In calculating for the purposes of this Act the weight of a
vehicle unladen, the weight of any water, fuel, or accumulators,
used for the purpose of %ropulsion, shall not be included.

2. During the period between one hour after sunset and one
hour before sunrise, the person in charge of a light locomotive
shall carry attached thereto a lamp so constructed and placed as
to exhibit a light in accordance with the regulations to be made
by the Local Government Board.

8. Every light locomotive shall carry a bell or other instrument’
capable of giving audible and sufficient warning of the approach
or position of the carriage.

4. No light locomotive shall travel alon¥ a public highway at
a greater speed than fourteen miles an hour, or than any less
speed that may be prescribed by regulations of the Local

overnment Board.

5. The keeping and use of petroleum or of any other inflam-
mable liquid or fuel for the purpose of light locomotives shall be
subject to regulations made by a Secretary of State, and regula-.
tions so made shall have effect notwithstanding anything in the
Petroleum Acts, 1871 to 1881.

6.— (1) The Local Government Board may make regulations
with respect to the use of light locomotives on highways, and
the(iir construction, and the conditions under which they may be
-used.

'(2) Regulations under this section may, if the Local Govern-
ment Board deem it necessary, be of a local nature and limited
ir their application to a particular area, and may, on the applica-
tion of any local authority, prohibit or restrict the use of loco-
motives for purposes of traction in crowded streets, or in other
plaﬁa_s where such use may be attended with danger to tbe

ublic.

P All regulations under this section shall have full effect not-
withstanding anything in any other Act, whether general or
local, or any bye-laws or regulations made thereunder.

Every regulation purporting to be made in pursuance of this
section shall be forthwith laid before both Houses of Parlia-
ment.

7. A breach of any bye-law or regulation made under this
Act, or of any provision of this Act, may, on summary conviction,
be punished {»y a fine not exceedin;z ten pounds.

8.—(1) On and after the first day of January next after the
pa.ssin%of this Act there shall be granted, charged, and paid in
Ureat Britain for every light locomotive, which is liable to duty
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either as a carriage or as a hackney carriage under section four

-of the Customs and Inland Revenne Act, 1888, an additional
duty of excise at the following rate ; namely :— 4
£ s d.

If the weight of the locomotive exceeds

one ton unladen, but does not exceed

* two tons unladen .... we 2.2 0
If the weight of the locomotive exceeds

two tons unladen .... we 330

(2) Every such duty shall be paid together with the duty
.on .the licence for the locomotive as a carriage or a hackney
carriage, and shall in England be dealt with in manner directed
with respect to duties on local taxation licences within the
meaning of the Local Government Act, 1888 ; and in Scotland
be paid into the Local Taxation (Scotland) Account, and be
dealt with as part of the residue within the meaning of
section two, subsection (3), of the Local Taxation (Customs and
Excise) Act, 1890.

9. The requirements of sub-section (4) of section twenty-eight
of the Highways and Locomotives Amendment Act, 1878, may
Iﬁz &fll"g.m time to time varied by order of the Local Government

10. In the application of this Act to Scotland a reference to
the Secretary for Scotland shall be substituted for a reference
to the Local Government Board, a refereuce to the road
authority of any county or burgh for a reference to the council
of a county or county borough, and a reference to sub-section (4)

, of section three of the Locomotives Amendment (Scotland)
. Act, 1878, for a reference to sub-section (4) of section twenty-
eight of the Highways and Locomotives Amendment Act, 1878,

11. In the application of this Act to Ireland a reference to the
Local Government Board for Ireland shall be substituted for a
" reference to the Local Government Board, and a reference to
the council of a county shall be construed in an urban sanitary
district under the Public Health (Ireland) Act, 1878, as a
reference to the urban sanitary authority, and elsewhere as a
reference to the grand jury.
18. This Act may be cited as the Locomotives on Highways
. Act, 1896, and shall come into operation on the expiration of
" three months from the passing thereof,
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THE REGULATIONS OF THE LOCAL
GOVERNMENT BOARD RESPECTING
AUTO-MOTOR CARRIAGES.

————

ENGLAND, WALES, AND IRELAND.

THE Local Government Board have issued the following
Regulations to the county councils and certain other local
authorities in England and Wales with respect to the
use of light locomotives on highways, and their con-
struction, and the conditions under which they may be
used, and directed that the same should have effect on and
after November 14th, 1896 :—

: ARrTICLE I.
In this Order :—

The expression  carriage” includes a wagon, cart, or other
vehicle. :

The expression “horse” includes a mule or other beast of
draught or burden, and the expression ‘ cattle ” includes sheep.

The expression “light locomotive” means a vehicle propelled
by mechanical power which is under three tons in weight unladen,
and is not used for the purpose of drawing more than one vehicle
(such vehicle with its locomotive not exceeding in weight unladen
four tons), and is so constructed that no smoke or visible vapour
is emitted therefrom except from any temporary or accidental
cause.

In calculating for the purposes of this Order the weight of a
vehicle unladen, the weight of any water, fuel, or accumulators
-used for the purpose of propulsion shall not be included.

ArTticLE II.

No person shall cause or permit a light locomotive to be
used on any highway, or shall drive or have charge of a light
locomotive when so used, unless the conditions hereinafter set
forth shall ko satisfied, namely :—

(1.) The light locomotive, if it exceeds in weight unladen five
hun edweig%lt, shall be capable of being so worked that it may
travel either forwards or backwards.

(2.) The light locomotive shall not exceed six and a half
feet in width, such width to be measured between its extreme
projecting points,
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(3.) The tyre of each wheel of the light locomotive shall be
smooth, and shall, where the same touches the ground, be fla%
and of the width following, namely :—

(a) If the weight of the light locomotive unladen exceeds:
fifteen hundredweight, but does not exceed one ton, not less.
than two and a half inches;

() If such weight exceeds one ton, but does not exceed two:
tons, not less than three inches ;

(¢) If such weight exceeds two tons, not less than four inches

Provided that where a pneumatic tyre, or other tyre of a soft-
and elastic material is used, the tyre may be round or curved,
and there may be upon the same projections or bosses rising
above the surface of the tyre if such projections or bosses are-
of the same material as that of the tyre itself, or of some other:
soft and elastic material. The width of the tyre shall, for the
purpose of this proviso, mean the extreme width of the soft and
elastic material on the rim of the wheel when not subject to
pressure.

(4.) The light locomotive shall have two independent brakes.
in good working order, and of such efficiency that the applica-
tion of either to such locomotive shall cause two of its wheels.
on the same axle to be so held that the wheels shall be:
effectually prevented from revolving, or shall have the same
le;ﬁ';sgt in stopping the light locomotive as if such wheels were so-

eld.

Provided that in the case of a bicycle this Regulation shall
apply as if, instead of two wheels on the same axle, one wheel
was therein referred to.

(5.) The light locomotive shall be so constructed as to admit-
of its being at all times under such control as not to cause
undue interference with passenger or other traffic on any
highway.

(6.) In the case of a light locomotive drawing or constructed
to draw another vehicle or constructed or used for the carria
of goods, the name of the owner and the place of his abode-
or %)usiness, and in every such case and in the case of every
light locomotive weighing unladen one ton and a half or
upwards, the weight of the light locomotive unladen shall be
painted in one or more straight lines upon some conspicuous-
}Jart of the right or off side of the light locomotive in large
egible letters in white upon black or black wpon wioke, wav
less than one inch in height.
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“"(7.) The light locomotive and all the fittings thereof shall be
in such a condition as not to cause, or to be likely to cause,
danger to any person on the light locomotive or on any
highway.

_ %8.) There shall be in charge of the light locomotive when used
on any highway a person competent to control and direct its
use and movement.

(9.) The lamp to be carried attached to the light locomotive in
pursuance of Section 2 of the Act shall be so constructed and
placed as to exhibit, during the period between one hour after
sunset and one hour before sunrise, a white light visible within
a reasonable distance in the direction towards which the light
locomotive is proceeding or is intended to proceed, and to
exhibit a red light so visible in the reverse direction. The
lamp shall be placed on the extreme right or off side of the
light locomotive in such a position as to be free from all
obstruction to the light.

" Provided that this Regulation shall not extend to any bicycle,
tricycle, or other machine to which Section 85 of the Local
Government Act, 1888, applies.

ArTicLe III.

. No person shall cause or permit a light locomotive to be used
on any highway for the purpose of drawing any vchicle, or shall
drive or have charge of a light locomotive when used for such
grpose, unless the conditions hereinafter set forth shall be
satisfied, namely :— '

(1.) Regulations (2), (3?, (5), and (7), of Article II of this
Order shall apply as if the vehicle drawn by the light loco-
motive was therein referred to, instead of the light locomotive
itself, and Regulation (6) of the Article shall apply as if such
vehicle was a light locomotive constructed for the carriage of

8.
£ (2.) The vehicle drawn by the light locomotive, except where
the light locomotive travels at a rate not exceeding four miles
an hour, shall have a brake in good working order of such
efficiency that its application to the vehicle shall cause two of
the wheels of the vehicle on the same axle to be so held that the
wheels shall be effectually prevented from revolving, or shall
have the same effect in stopping the vehicle as if such wheels
svere so held.

(3.) The vehicle drawn by the light locomotive shall, when
under the last preceding regulation a brake is required to be
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attached thereto, carry upon the vehicle a person competent to
apply efficiently the brake: Provided that it shall not be
necessary to comply with this Regulation if the brakes upon the
light locomotive by which the vehicle is drawn are so con-
structed and arranged that neither of such brakes can be used
without bringing into action simultaneously the brake attached
to the vehicle drawn, or if the brake of the vehicle drawn can
be applied from the light locomotive independently of the
brakes of the latter.

ArTicLE IV,

Every person driving or in charge of a light locomotive when
used on any highway shall comply with the Regulations herein-
after set forth, namely :—

(1.) He shall not drive the light locomotive at any speed
greater than is reasonable and proper, having regard to the
traffic on the highway, or so as to endanger the life or limb of
any person, or to the common danger of passengers.

(2.) He shall not under any circvmstances drive the light
locomotive at a greater speed than 12 miles an hour. If the
weight unladen of the light locomotive is one ton and a half
and does not exceed two tous, he shall not drive the same at a
greater speed than eight miles an hour, or if such weight exceeds
two tons, at a greater speed than five miles an hour.

Provided that whatever may be the weight of the light
locomotive, if it is nsed on any highway to draw any vehicle, he
shall not, under any circumstances, drive it at a greater speed
than six miles an hour. No light locomotive may travel along
any public highway within the limits of the Dublin Metropolitan
District, or og any city, town, or village, at a greater speed than
six miles an hour ; or, if its weight unladen exceeds two tons, at
a greater speed than five miles an hour.

rovided also that this Regulation shall only have effect during
six months from the date of this Order, and thereafter until We
otherwise direct.

(3.) He shall not cause the light locomotive to travel back-
wards for a greater distance or time than may be requisite for
purposes of safety.

(4.) He shall not negligently or wilfully cause any hurt or
damage to any person, carriage, horse, or cattle, or to any goods
conveyed in any carriage on any highway, or, when on the light

" locomotive, be in such a position that he cannot have control
over the same, or quit the light locomotive without hwaxvog,

taken due precautions against its being staried in nis Anwence
N
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or allow the light locomotive or a vehicle drawn thereby to
stand on such highway so as to cause any unnecessary obstruction
thereof.

(5.) He shall when meeting any carriage, horse, or cattle keep
the light locomotive on the left or near side of the road, and
when passing any carriage, horse, or cattle proceeding in the
same direction keep the light locomctive on the right or off side
of the same.

(6.) He shall not negligently or wilfully prevent, hinder, or,
interrupt the free passage of any person, carriage, horse, or
cattle on any highway, and shall keep the light locomotive and
any vehicle drawn thereby on the left or near side of the road
for the purpose of allowing such pasaa,%e.

(7.) He shall, whenever necessary, by sounding the bell or
other instrument required by Section 3 of the Act, give audible
and sufficient warning of the approach or position of the light
locomotive.

(8.) He shall on the request of any police constable, or of any
person having charge of a restive horse, or on any such constable
or person putting up his hand as a signal for that purpose, cause
the light locomotive to stop and to remain stationary so long
as may be reasonably necessary.

ARTICLE V.

If the light locomotive is one to which Regulation (6) of
Article IT applies, and the particulars required by that Regula-
tion are not duly painted thereon, or if the light locomotive is
one to which that Regulation does not apply, the person driving
or in charge thereof siall, on the request of any constable, or on
the reasonable request of any other person, truly state his name
and place of abode, and the name of the owner, and the place of
his abode or business.

This Order may be cited as “ The Light Locomotives
on Highways Order, 1896.”

In a letter addressed to the County Councils Sir Hugh Owen,
the Secretary of the Local Government Board, draws attention.
to the provisions of the Locomotives on Highways Act, 1896.
He refers to the exemption of light locomotives from certain
enactments, and points out that the duties imposed by Section 4
of the Customs and Inland Revenue Act, 1888, will be payable
for light locomotives which are carriages or hackney carri

as defined by the Act, and that such light locomotives will glay

\
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on and after January 1st next an additional excise duty at the
following rate :— £2 2s. if the weight of the locomotive exceeds
1ton but does not exceed 2 tons unladen,and £3 3s. if the
weight exceeds 2 tons unladen. A summary of the above
Order issued by the Local Government Board is given, and on
the subject of speed Sir Hugh Owen states :—* Section 4 of
. the Act directs that no light locomotive shall travel along a
public highway at a greater speed than 14 miles an hour, or
than any less lgl}l)eed that may be prescribed by regulations of
the Board. ere is considerable difficulty in laying down
definite rules as to the speed of light locomotives at the present
time, as no experience has been obtained of their use in this
country ; but the Board have been strongly urged to make some
%enera.l regulations on the subject, and they have dealt with it
y Article IV of the Order.”

EXPLANATORY CHAPTER ON THE LOCO-
MOTIVES ON HIGHWAYS ACT, 1896.

For the convenience of our readers we have compiled
the following summary and explanation of the effect of
the various clauses of the above measure, which governs
the manner in which automotor carriages can be em-
ployed :—

‘WeEeieHT LiMits.—Light locomotives—the term by which
all descriptions of horseless vehicles affected by the Act are
to be hitherto known—must not exceed three tons in weight
unladen, and must not draw more than one independent
vehicle. When such other vehicle is attached to the locomo-
tive the weightof the two together unloaded shall not exceed
four tons. Inreference to this question of weight, an impor-
tant provision is contained in Sub-section 2 of Clause 1,
to the effect that the weight unladen shall be calculated
without any reference to the weight of any water, fuel, or
accumulators which may be used for the purpose of pro-
viding motive power. In cases where steam or electricity
derived from storage batteries is used as a means of pro-
Fﬂsion, the dead weight of the locomotive may be, theve-

ore, enormously greater than that mentioned 1 Yoo hek.
With regard to oil or gas engines, the words * weed h; oo
Y
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purposes of propulsion,” may be safely interpreted to mean

that oil carried for the purpose of forming an explosive

gas, and water to be used to cool the cylinders, may be

properly deducted from the gross weight, as they are as -
essential to the working of the locomotive as the water

used in a boiler, or the coal which is consmumed to

evaporate it.

Smoke AND VAPoUR.—No smoke or vapour must bhe
emitted from the engines, except from temporary or
accidental causes. This restriction will, doubtless, be con-
strued in conformity with the practice under the Smoke
Nuisances Act, and the bye-laws with reference to traction-
engines. A reasonable amount of smoke will be permissible
on getting up steam, and when firing heavily on a gradient.
The onus of proving that such a nuisance was unavoidable,
however, rests upon the defendant in these matters, and
justices in various parts of the country are apt to widely
vary in their opinions on the subject.

Dancerous BeipgEs.—By Sub-section (a) the Council of
any county or borough have absolute power to prohibit or
regulate the use of any such locomotives on any bridge
within their jurisdiction, if they are satisfied that the use
of such vehicles will be dangerous. As the highest limit
allowed in the majority of districts by the Council is four
tons, and often falls as low as two, this will automatically
have the effect of keeping down vehicular weights in cases
where loads are intended to be taken from one county to
another, or where streams or rivers intervene.

Duries PavaBLE.—The heavy incidence of the dues pay-
able on road vehicles under this Act has been one of its
surprises, and there can be no question that an effort will be
made at any convenient season to obtain a reduction. By
Clause 8 it is provided that after the 1st of January, 1897,
an excise duty shall be paid on all light locomotives as
follows :—Where the weight exceeds one ton and is under
two, £2 2s.; where the weight exceeds two tons, £3 8s.
(in both cases the unladen weight is taken). By Sub-

section (4), Clause 1, such vehicles are chargeable ir
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addition with customs duty as carriages when they come
within the existing law.

Laups aNp BerLis.—By Clauses 2 and 3 it is provided
that between one hour after sunset and one hour before
sunrise & lamp must be carried in accordance with regu-
lations to be made by the Local Government Board ; while
at all times a bell or other appliance capable of giving
sufficient warning to other vehicles or passengers must be
carried and presumably sounded at necessary intervals.

RATE oF SPRED.—The maximum rate of speed along a
Enblic highway is fixed by the Act at 14 miles per hour,

ut any less speed may be, as it has in fact been, prescribed
by the Local Government Board.

PENALTIES.—Any breach of the Act or of any bye-law
made in respect of it will render the offender subject to a
fine not exceeding £10, or imprisonment in default of pay-
ment thereof.

OrPERATIVE DaTE.—The Act came into force at the
expiration of three months from the date of its passing,
viz., on the 14th November, 1896, the Royal Assent having
been signified on 14th August, 1896.

MisceELLaNEOUS.—The remaining provisions not com-
mented upon at length in the above summary extend the
Act to Scotland and Ireland, provide for the disposal of
the revenue to be obtained from it, and gives the Central
Board power to vary the present stringent regulations
which exist as to the construction of wheels of locomo-
tives on roads.

THE CARRIAGE AND STORAGE OF
PETROLEUM ON LAND.*
The Home Secretary, in issuing the regulations as to
petroleum for motor-cars, states:—
In promulgating the following regulations relating to the

keeping, conveyance, and use of petroleum in connection with
light locomotives, the Secretary of State for the Home Depart-

* For information relative to the carrioge of pewmolcum st wa, we ‘Mo
Transport of Petroleum.” By G. H. Little. (Spon, London)
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ment desires to call public attention to the dangers that may
arise from the careless use of those more volatile descriptions
of petroleum to which these rules apply, being petroleum to
which the Petroleum Act, 1871, applies, and commonly known
as “ mineral spirit.”

Not only is the vapour therefrom, which is given off at
ordinary temperature, capable of being easily ignited, but also,
when mixed with air, of forming an explosive mixture. Hence
the necessity for strict precautions in dealing with and handlin

. the same, and for the employment of thoroughly sound an
properly closed vessels to contain the same, the importance of
avoiding the use of naked lights in dangerous proximity to the
same or to any place where such petroleum may be kept, and
generally of taking precautions to prevent contact of the highly
inflammable vapour of this very volatile liquid with any form
of artificial light.

REGULATIONS.

1. Petroleum shall not be kept, used, or conveyed, except in
tanks or cases of metal so made and closed that no leakage,
whether of liquid or vapour, can take place therefrom, and so
substantially constructed as not to be liable, except under
circumstances of gross negligence or extraordinary accident to
be broken or become defective or insecure in course of con-
veyance or use ; and every air-inlet in any such tank or case
shall be at all times, except when the valve, if any, is required
to be removed for immediate use or repair, protected by securely.
affixed wire gauze, the openings in which shall not be less in
number than 400 to the square inch.

2. Every such tank or case shall be rlearly stamped or securely
labelled with a legible metallic or enamelled label with the
words “mineral spirit, highly inflammable, for use with light
locomotives.”

3. The amount of petrolenm to be in any one such tank or
case at one time shall not exceed 20 gallons.

4. There shall not be at the same time on or in any one light
locomotive, more than two of such tanks as aforesaid.

5. Before repairs are done to any such tank or case, that tank
or case shall, as far as practicable, be cleaned by the removal of
all petroleum and of all dangerous vapours derived from the
same.

6. When petroleum for use in, or in connection with any light
locomotive is not being so used, it shall be kept either in
accordance with the provisions of the Petrolenm Acts, or in
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such tanks or cases as aforesaid ; provided that the amount of
petroleum which may be so kept in tanks or cases as aforesaid
shall not exceed the amount oF petroleum which may be kept
on or in any one light locomotive at the same time, and that the
tanks or cases sha.lf be kept in the open air, or in some suitably
ventilated place.

7. The filling or replenishing of a tank with petroleum shall
not be carried on, nor shall the contents of any such tank be
exposed by artificial light, except a light of such construction,
position, or character as not to be liable to cause danger, and no
artificial light shall be brought within dangerous proximity of
the place where any tank containing petroleum is being kept.

8. In the case of all petroleum kept or conveyed for the
purpose of or in connection with any light locomotive (a) all due
precautions shall be taken for the prevention of accidents by fire
or explosion, and for the prevention of unauthorised persons
having access to any petrolenm kept or conveyed, and to the
vessels containing or intended to contain, or having actually
contained the same; and (b) every person managing or
employed on or in connection with any light locomotive shall
abstain from every act whatever which tends to cause fire or
explosion, and which is not reasonably pecessary, and shall
prevent any other person from committing such act. .

9. These regulations shall come into operation on the 14th
day of November, 1896, and be in force until further notice.

REGULATIONS FOR MOTO-VEHICLES
IN SCOTLAND.

THE Secretary for Scotland has issued the general regulations
respecting Light Locomotives on Highways applicable to
Scotland. It is stated as a preliminary that the expression
“ carriage ” includes a wagon, cart, or other vehicle ; expression
“ horse” includes a mule or other beast of draught or Eurden ;
and the expression “cattle” includes sheep. The expression
“light locomotive” means a vehicle propelled by mechanical
. power which is under 3 tons in weigfht, unladen, and is not used
for the purpose of drawing more than one vehicle (such vehicle
with its locomotive not exceeding in weight, unladen, 4 tons),
and is 8o constructed that no smoke or visible vapour is emitted
therefrom, except from any temporary or accidental cause.
‘When calculating the weight of a vehicle, unladen, the wegsh
of water, fuel, or accumulators used for the purpose ok yrog-
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sion shall not be included. No one must drive or allew one to

driven if it exceeds 5 cwt., unless it can travel either
forwards or backwards. It shall not exceed six and a half feet
in. width. The tyre of each wheel shall be smooth and flat
where it touches the ground. For a machine, unladen, weighing
between 15 cwt. and 1 ton, not less 2} inches wide ; exceedin
1 ton and not exceeding 2, not less than 3 inches wide ; and 1
exceeding 2 tons, not less than 4 inches. There must be two
independent brakes provided to act on two wheels, but in the
case of a bicycle it is provided that one wheel will be enough to
be acted upon. The name of the owner and place of abode
must be painted on locomotives used for haulage, in letters
black upon white or white upon black, not less than 1 inch in
height ; and it shall be built so as not to cause danger to any
person on it or on the road ; and a competent person must
always be in charge. A white light is to.be used at night in
the front, and a red one exhibited at the rear. The vehicle
drawn by the locomotive must have a brake, except where the
speed is less than 4 miles an hour, and some one must be on the
vehicle to work the brake, unless it can be worked from the
locomotive. The speed must not be greater than is reasonable
and proper, and must not exceed 10 miles an hour in any case.
If the weight unladen is 1} tons and does not exceed 2 tons,
the maximum speed allowed is 8 miles an hour, and if the
weight is over 2 tous, the speed shall not be greater than 5 miles
an hour. If the locomotive is used to draw a vehicle, no matter
what its weight is, the speed shall not be greater than 6 iles
an hour. The rules for passing and being passed are also given,
but are the same as those already in force.

THE INLAND REVENUE REGULATIONS
AS TO MOTO-VEHICLES.

The following is an extract from a General Order issued by
the Inland Revenue Department to their Officers with reference
to the Licence Duties upon Light Locomotives :—

“Under Section 1 a light locomotive is referred to as ¢ Any
vehicle propelled by mechanical power if it is under three tons
in weight unladen, and is not used for the purpose of drawing
more than one vehicle (such vehicle with its locomotive not to
exceed in weight unladen four tons), and is so constructed that

zno smoke or visible vapour is emitted therefrom except from
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any temporary or accidental cause,” and by proviso b to that
section a light locomotive is to be deemed a carriage, and if used
as a’ carriage of any particular class is to be deemed to be a
carriage of that class.

“ Under Section 8 it is provided that on and after the first day
of January next there shall be paid in Great Britain for every
light locomotive which is liable to duty either as a carriage or
or as a hackney carriage under Section 4 of the Customs and
Inland Revenue Act, 1888, an additional duty of excise at the
following rate, namely :—

Tf the weight of the locomotive exceeds £ s. d.
one ton unladen, but does not exceed

two tons unladen ... .. 2 20
If the weight of the locomotive exceeds
two tons unladen ... .. 330

“This additional duty is payable at the same time as the
ordinary duty on a licence for the locomotive as a carriage or
ney carriage. ‘The full duties payable for light locomotives

of the above description are therefore as follows :—

| Weight,
. exceeding Weight,
—_— , one ton, but exceeding
not exceeding two tons.
two tons.
- _ -
Locomotives with four or more wheels— | £ s d. £ s d
If used as an ordinary carriage.... '. 4 4 0 5 5 0
If used as a hackney carriage ... wel 217 O 318 0
Locomotives with less than four wheels— |
If used as an ordinary carriage .... 217 0 318 0
If used as a hackney carriage 217 0 818 0

“The above rates are subject to the reduction of £1 1s. or
7. 6d. as the case may be if the locomotive be first used on or
after the 1st October in any year.

“Tn calculating for the purposes of the Act the weight of a
vehicle unladen, the weight of any water, fuel, or accumulators
used for the purpose of propulsion is not to be included.

“It will be observed that there is no additional duty charge-
able in respect of a locomotive not exceeding one ton in weight
unladen, or in respect of a locomotive of three tons or upwards
in weight unladen. These will remain subject to the ordinesy
provisions as to carriage licence duty.
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WEIGHTS AND MEASURES.
'British Measures of Weight.

Drams, | Ozs. Lbs. Qrs. Cwts, Ton. Grammes.
1 |-0625 | -00890638 |-0001395 |°-000u349 00000174 | 1771846
16 =1 |'0625 10022321 |-000558 |00002790 | 2834954
256 16 =1 [-0357143 |-0089285 |'00044643 | 4535927
7168 | 448 28 =1 |25 ‘0125 1270059
28672 | 1792 112 4 =1 ['05 5080238
673440 (35840 2240 80 20 =1| 1016048
British Lineal Measure.
Inches. Hands. Feet. Yards. |Fathoms. ; Chains. [Furlongs.! Mile.
1 — — — — —_ — —
4 1 — — —_ —_ —_ —
12 3 1 — —_ —_ —_ —
36 9 3 1 —_ _ —_ —_
72 18 (J 2 1 — —_ —_
792 198 66 22 11 1 — —_
7620 1980 660 220 110 10 1 —
63360 15840 | 5280 | 1760 880 80 8 1
‘I'he span = 9. The hand = 4".
The cubit = 18", The military pace = 30",
The itinerary pace = 5'.
British Square Measure.
Sq. inches. Sq. feet. Sq. yards. [ Acres. Sq. mile.
1 +0069 ‘0007 — —_
144 =1 ‘11 *00002 —_
1296 9 =1 i 0062 —
6272640 43560 4840 ! = *00156
4014489600 27878400 3097600 640 =1

Acres x 0°C015625 = Sq. miles.

Apothecaries’ or Medical Measures of Weight.

20 grains .. 1 seruple
6 , ..| 8
480 » . 24 ”
s760 , ..) 288

»

Drachms. ' Ounces. |
1 !

8 : 1 |

96 { iz

Pound.
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Apothecaries’ or Medical Measures of Capacity.

60Minims; 1Drachms| Ounces. Pints. Gallon,
480 ,, 8 ’ 1
9600 , | 160 20 1
76800 ,, f1280 ,, 160 8 1

1 Drachm = 1 Tea-spoonful.
2 Drachms = 1 Dessert-spoonful.
4 Drachms = 1 Table-spoonful.
2 Ounces = 1 Wineglassful.
3 Ounces = 1 Teacupful.

Land Measure.

8q. yds. 8q. ft.

Perch .. . . . 30% 272%
Square chain (10010 sq lmks) . .. 484 4357
Rood (40 perches) .. . .. 1210 10890
Acre (4 roods, or 10 sq. chams) . .. 4840 43560
The Cheshire acre . . . . 10240 92160

The Metric System of Measures and their equivalents
in British Units.

LINEAL.

| Inches. } Feet. Yards. Miles.

' \
Millimétre ... .. 003937 0-003281 - -
Centimétre ... .| 0°3937 008251 - -
Décimatre 3937 0-32s1 010936 -
Mitie ... 3937 3281 10936 -
Décamétre 393°0 I 3281 10936 —
Hectométre .. .| - 32808 10936 06218
Kilométre .. ... — | 308 10936 0-6213
Myriamétre ... l - ‘ 328080 10936 -0 6-218

The millimdtre is roughly 4th inch; the centimétre a full §th; and the métre
3 feet 33 inches. 1 inch=2°339 cent:metres 1 foot=3-0479 décimét.rea 1 yaxd=
0°91438 métre; 1 mile=1°6093 kilomeétres.
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1 Myriametre = 10,000 metres = 6:21382 miles.

1 Kilometre = 1,000 metres = 10936 yards = 32809 feet.

1 Hectometre=100 metres= 006213 mile=109-36 yards =3280 feet.
1 Decametre =10 metres=00062 mile=10936 yards=32-809 feet.

1 Metre=0"00062 mile=1-0936 yards=3-2809 feet = 39'37079 inches.

1 Decimetre= 0'1 metre=0'000062 mile=01093 yard =0°328 feet =
8-937 inches.

1 Centimetre =001 metre =0"0109 yard =0328 foot =0-3987 inch.

1 Millimetre = 0001 metre = 0°00109 yard = 0°00328 foot =
003937 inch.

SURPACE.

Sq. Inches. 8q. Feet. Sq. Yards. Acres,
Sq. Millimétre ... 0-0016 000001 0+000001 —_—
Sq. Centimétre ... 0156 0°001 00001 —_—
8q. Décimétre ... 165 0°-1076 0-01 —
8q. Métre .| 1550°0 1076 - 1°196 00002
8q. Décamétre ...|1565008 -0 1076 -4 119-6 0°0247
Hectare ... - 1076410 119600 247
8q. Kilométre ... 0°38611 Sq. | 107611010 11960110 247°1
8q. Myriamétre... 3161 miles| —_ - 247110

1 8q. inch=6 45137 sq. centimétres ; 1 sq. foot=9 2899 8q. décimétres; 1 sq. yard
=0°88609 8q. métre; 1 mile=0-40467 hectare.

. 1 Hectare = 10,000 square metres = 11,960 square yards.

1 Decare = 1,000 square metres = 0°2471 acre = 1,196 square yards,

1 Are = 100 square metres — 0°0247 acre = 119'6 square yards =
10764 square feet.

1 Deciare = 10 square metres = 11°96 square yards = 10764 square
feet = 15,501 square inches.

1 Centiare or 1 Square Metre = 1 square metre = 0'00025 acre =
1'19 square ysrds = 10°764 square feet =: 1,650 square inches.

1 Milliare = 0°1 square metre = 0'119 square yard = 1°076 square
feet = 155 square inches.
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Inches expressed as Decimals of a Foot.

Ins. Foot. Ins.

382
1/8
5,
3/16
7/32
1/4 0208 /4
9/32
5/16
11/32
13/82

0000 2

/52 0028 1,32
/16 0052  1/16

<0078 . 332
-+0104 1

18
/32 0130  6/32

0156  3/16
0182 7/32

.+0234  9/32
«0260 A.16

0286 11/32 .
<0313 38 °

0339 13/32

7/16 0366 716

15/82 -0391 15/32.

0417 12

17/82 0443 17/32
9/16 -04€9  9/16
19/32 -0495 1932

0521 5/8

21/32 <0547 21/32

11/16 0573 11/16:
23/82 -0599 23/s2 -2

25/32 0651 25,82 -

‘0625  3/4

13/16 -0677 13"16
27/82 0703 27 82

0729 .« 7/8 |

29/82 0755 29/82
15/16 0781  15/1€
xln/az -0807  31/32

11

<0833 8

0859 1 2%

1120 ¢ |
‘1146 |
172 1
*1198
1224 1
*1250
‘1276 1

'1328 1

*1380
1406 (1116
‘1432 |
*1458 |
“1484
1510 |

‘1689
1615
‘1641

Foot,

1667
1693

234 |

2656
2682
142708
2734

I 2786
1°2813

2539 |

2865
2891
2917
2943

2969 |

2995
+3021
3047
3073
+3099
3126
3151

8177 |

62760

Ins.

4
1/82
1/16
33?2
18

2132
11716
. 2882

15/16
31,32

1/32 ¢
1/16
3/32
1/8

5/32
3/i6
7/82

i +4010

2 4505

Foot. Ins. Fuot. Ins, Foot. Ins. Foot.

6 -5000
3350 132 -5026

1

3

16 5052
:32 5078

]
BER-ER-REY

Neo—a——0

s
-meo

o
2
S
k)
. VR
2 @
&
—
NGB D —

13380 |
1+3906 -
.+3932
3958
394

. 4036
'4063

"4115
3141
13167
-1193
4219
-1245
[-4271
4297
144328
4319

4458
4479
13,32
*4531 6198
45657 | 6224
4583 i 6250
4609 6276
+4635 +6302
4661 6328
4688 *6354

4948 LT U ‘WA
-4974 6641 ‘ EYSY
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FRACTIONS OF AN INCH AND THEIR DECIMAL

EQUIVALENTS.
Frac- Frac- Frac- . Frac-
tlons, | Decimals, tions, | Decimals. J| .00 | Decimals, || ;0 | Decimals,
1/64 0-015625 17/64 0-265625 33/64 l 0 515625 “ 49/84 | 0765625
1/32 003125 9/82 028125 17/82 1 053125 256/32 | 0°78126
3/64 0046575 1v/64 0-296875 85/ 0546875 51/84 | 0°796875
1/16 0°0625 5/16 03125 9/16 0-5625 13/16 | 08126
5/64 0-073125 21/64 0323125 37/64 0578125 53/64 | 0°828125
3/32 009375 11/32 0°34375 19,32 0°59375 27/82 | 084375
7/64 0°109375 23/64 0°359375 30/64 0609375 55/64 | 0859375
1/8 0125 3/8 0375 58 0625 7/8 0375
9/64 0°140625 25,64 0-390625 41,64 | 0°640625 57/64 | 0°820625
5/32 0°15625 13,382 04025 || 12/32 0°65625 29/32 [ 0°90625
11/64 0171875 | 27/6% 0-421375 43/64 0671876 || 59/64 | 0°921878
3/16| 018758 | 7714 | 04375 11/16 | 06875 15/16 | 0-9315
13/64 0°203125 |{j 29/64 0 453125 45/64 0703125 61/64 | 0253125
7/32 0-21%75 ’ 15/82 046875 23/82 0-71875 31/82 | 0°96875
16/64 0-234375 | 31,64 0-434375 47/64 0734375 63/64 | 0°984375
1/4 025 12 03 bogja 075 + 01
i .
DECIMAL EQUIVALENTS OF A FOOT.
In. ' 0 ' b l 3 l s l E s l & ' % ' In.
|
0 | 0°0000 | 0°0052 | 0°0104 | 0°0156 | 0-0208 | 0-0260 | 0-0313 | 0-03656 | O
1 | 0-0833 | 0°088% | 0°0937 | 0+0990 | 0-1042 [ 0°1084 | 01146 | 0-1198 | |
2 | 0°1667 | 0°1719 | 0°1771 | 01823 | 0°1875 | 0°1927 | 0°1979 | 0-203) | 2
3 | 0+2500 | 02552 | 0°2604 | 0°2656 | 0°2708 [ 0°2760 | 02813 | 0265 [ 3 .
4 |[0°-3333 [ 0°3385 | 0°3437 | 0°3490 | 0-3542 | 0°3594 | 0°3646 [ 0-3698 | 4
5 | 041671 | 0°4219 | 0°4271 | 0°4323 | 0°4375 | 0°4427 | 0°4479 [ 0-453L | 5
6 | 0°5000 | 05052 | 0°5104 | 0-5156 | 0-5208 | 0-56260 | 05313 | 05365 | 6
7 |0°6883 | 0-5885 | 0°5937 | 0°5990 | 0-6042 | 0-6094 | 0-6146 | 0-6198 | 7
8 ) 06667 | 0 6719 | 0°6771 | 0-6823 | 06875 | 0°6927 | 0°6979 | 0-7031 | 8
9 | 0°7500 | 0°7552 | 0°7604 | 0-7656 ( 0°7708 | 0°7760 | 17813 | 0°7865 |} 9
10 | 0°3383 | 0°8385 | 0°8437 | 0°8490 | 0-8542 | 0°8594 | 08346 | 08698 } 10
11 | 0-9167 | 0°9219 | 0°9271 | 0°9323 | 0°9375 | 0°9427 | 0°9479 | 0°9531 | 11
| 4 | & |8 | 8|t | 8|t} ln
0 | 0°0417 | 0-0469 | 0-0521 | 0°0573 | 0-0625 | 0-0677 ( 0°0729 | 0°0781 | ©
1 | 0-1250 | 0°1302 | 0°1354 | 0°1406 | 0°1458 | 01510 | 0°1563 | 0°1615 | 12
2 | 0°2083 | 0°2135 | 02188 | 02240 | 0°2292 | 0-2344 | 0°2396 | 0°2448 | 2
8 | 0°2917 | 0-2969 | 03021 | 03073 | 03125 | 0°3177 | 0°3229 | 03281 | 8
4 | 0°3750 | 03802 | 03834 | 03906 | 0°3958 | 0-4010 | 0-4063 | 04115 | 4
5 | 04783 | 0°4635 | 04688 | 0°4740 | 0°4792 | 0-4844 | 04896 | 0°4948 | & .
6 | 0°5417 | 0-5469 : 06521 | 05573 | 0°5625 | 05677 | 05729 | 05781 | 6 '~
7 | 06250 | 0-6302 | 0-6354 | 0°6406 | 0°6458 | 0°6510 | 06563 | 0°6615 ; 7T
8 [0°7023 | 0°7135 | 0-7187 | 0°7240 | 0-7292 | 0-7344 | 0°7396 | 0°7448 [ 8
9 | 0°7917 [ 0°7969 | 0-8021 | 0-8073 | 0-8125 | 0-8177 [ 0-8229 | 0-8281 [ 9
10 | 08750 | O 0-8854 | 0°8906 | 08958 | <9010 | 09063 | 09115 | 10 :
11 | 0-9533 | 0°9635 ' 09688 | 0°9740 | 0°9792 | 0°9844 | 0°9896 | 0-9948 11
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British Statute Miles Expressed as Kilométres.
gl o 1 | 2 3 4 | s 6 7 8 9

|
1 Kilom. | Kilom. | Kilom. | Kilom. | Kilom. Kilom.| Kilom. I Kilom, | Kilom. | Kilom.
© 000 | 1°6093] B°2186] 4°R279] 6°-4372 B8°0465| 9°6358 11°2652' 12°8745| 14°4848
10] 16-093 | 17°702 | 19321 | 20921 | 22530 | 24°139 | 25749 | 27°358 23°967 | 30577
.82°186 |.83°795 | 35405 | 37°014 | 33623 ' 40°232 | 41°842 | 43°451 | 45060 | 46670
48-270 | 49-888 | 51°498 | 53°107 | 54°716  56°325 | 57435 | 19544 | 61°158 | 62°768
‘64372 | 65°931 | 67°591 | 69°200 | 70°809 ' 72°413 | 74-028 | 75°637 | 77°246 | 18°856
'80+465 | 82-074 | 83684 | 85-293 | 86902 ' 88-511 | 90121 | 91+730 | 93339 | 94949
96568 | 98°167 | 99°777 |101-39 [102-99 '104-60 [106-21 (10782 {10943 11104
70{112°65 (114°26 |115°-87 119-08 |l20 *69 [122-30 {123°91 [125°62 [127°18
80]128+74 * (130°35 |[131°96 |133-57 |136°17 136-78 (138-39 (140°00 141-61 [143-22
90{144°85 ' {146°44 |'48°05 [149°66 [151°26 '152-87 (15448 [156°09 [157:70 (159-31
100]160-93 1162°53 |[164-14 [165°76 [167°36 '168°96 1170°57 [172°18 [173°79 |i76°40

—
-
=
&S
3

\ Kilométres Expressed as British Statute Miles.
g1 o] 1 2 3 4 5 , 6 7 8 9
‘.Miles‘;oi ‘Miles. | Miles. | Miles. | Miles. | Miles. | Miles. | Miles. | Miles. | Miles,

00 0°6214] 1-2427| 1°8641] 2°4856| 3°1069| 3-7282 4°-3497 4-9711 5-5924
10{ 6°2138| 6°8352] 7°4565| 8°0780| 8°6994| 9-320%| 9°:9421| 10-562 | 11°185 | 11-805
20] 12°42%|'13°049 | 13670 14°292 | 14-913 | 15534 | 16156 | 16-776 | 17399 | 18-019
80} 18-641 | 19°263 | 19°884 | 20°506 | 21-127 | 21748 | 22370 | 22-990 | 23-613 | 24233
40| 24-855 |'25°477 | 26°098 | 26-720 | 27-341 | 27°962 | 23-504 | 29°204 | 29827 | 30°447
50| 31°069 | 31-690 | 32-311 | 32-933 | 83°564 | 34°175 | 34797 | X5-417 | 36040 | 36°660
60| 87-282 | 37-904 | 38-525 | 39-147 | 39°768 | 40389 ' 41°011 | 4] -€31 | 42254 | 42-874
70| 43°497 |.44°118 1,44°739 |.45°361 | 45°082 | 46°603 | 47°225 | 47°845 | 48°468 | 49088
80| 49711 | 50-33C J£60°953 | 51-575 | 52196 | 52817 | 53°439 | 54059 | 54682 | 55302
90| 55°924 | 56 '546W '57°166 | 57788 | 58-409 | 59°030 | 59652 | 60°272 | 60895 | 61515
| 100| 62°138 | 62759 {63380 | 64°002 | 64623 | 65244 | 65366 | 66436 67°109 | 67°729

o | v | 2 | 3 | 4 5 | 6 | 7 | 8 | 9

| Métres. | Métres. | Métres. { Métres. | Métres | Métres. | Métres. | Métres. | Métres. | Métres.
‘<000 | 0°3048] 0°6096] 0°9144| 1-2192| 1-5239 1-8287| 2°1335 2°:4383| 2°-74%
8°0479] 3°3527| 3°6575] 3°96:3] 4°2671] 4°-5719| 4°8767| 5°1815] 5°4%63] 7911
6°0359] 6°4006|: 6°7CH5[ 7°0102| 7°-3150| 7°-6198| 7°9246| 8:2294| 8°5342| 4-8390
91438 9°4486] 9°7534] 10°058 | 10363 | 10668 | 10°972 | 11-277 | 11°5~2 | 11-887
12-192 | 12°496 |.12°801 | 13°106 { 13411 | 13716 | 14°020 | 14°325 | 14°630 | 14935
16239 | 16°5644 | 16°849 | 16°164 | 16459 | 16-763 | 17°068 | 17°376 | 17678 | 17 988
18287 | 18-592 | 18-897 | 19°202 | 19°507 | 19°811 | 20116 | 20°421 | 20°726 | 21031
21335 | 21°640 | 21°945 | 22-250 | 22-555 | 22+859 | 23-164 | 23°469 | 23°774 | 24079
24°383 | 24°68% | 24°993 | 25°298 | 25°602 | 25°907 | 26212 | 26517 | 26822 | 27126
27°431 | 27-736 | 28041 | 28346 | 28651 | 28°955 | 29°260 | 29565 | 29°870 | 30-174
80°479 | 30-784 | 31089 { 31-394 | 31°698 | 32°003 | 32°308 | 32613 | 32918 | 33°222

Matres Expressed as British Feet.
0 | 1 2 3 4 5 6 | 7 8 9

Feet. | Feet. | Feet. | Feet. | Feet. | Feet. Feet. | Feet. | Feet. Feet.
*000] 3°2809] 6°5618| 9°:8427| 13°-123| 16°404| 19°685| 22°966| 26°247| 29°-528
32°-809] 36°090 | 39371 | 42°651 | 45°932| 49°-213| 52°494| 55-775] 59°056] 62°-337
65 618! 68°899 | 72179 | 75°461 | 78°741| 82-022| 85°308| 88°-584] 91°865| 95°146
98°427{101°71 |104°99 [108°27 | 111-55 | 114°83 | 118°11 | 121°39 | 12467 | 12796
34°62 |187 80 [141°08 | 144°36 | 147°64 | 150°92 | 1564°20 | 15748 | 160°76
67°33 |170°61 [173°89 | 177°17 | 18045 | 18378 | 187°01 | 19020 | 19357
19686 J200°13 ]203°42 J206-70 | 209-98 | 213-26 | 216°54 | 21982 | 22310 | 226-38

7Y 22966 (23294 [236°22 [239°5) | 242-79 | 246°07 | 249°35 | 25268 | 255°01 | 260°19
ang’::-ﬂ 265-76 (269-03 [272-831 | 276°60 | 27888 | 282°18 | 20544 | W2 | WAW
’”J _0-;5 298 °56 (30184 [305°12 | 308°40 | 811°69 | 814°97 | 31820 \ 3212 \ WA
331 -37 /334-65 /337-93 | 341-21 | 844-40 | 347-78 | 3b1°08 | WA ]\ W%
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British Inches expressed as Centimétres.

In, [\] 1 2 3 ! 4 5 6 7 8 9
Cm. Cm. Cm. Cm. Cm. Cm. Cm. Cm. Cm. Cm,
-0 264 508 7+62( 10°16 | 12-7 1524 | 17-78 | 20°32 | 22°€
100 254 27°04 | 30-48 | 33°02 35°56 | 38°1 4064 | 43°18 | 45°72 | 48
508 5334 | 8583 ( 53°-42 ; 60'96 | 63°56 66°04 | 6868 | 71-12| 73€
762 78°74 | 81-28 | 83-32! 8636 | 85°9 9144 | 9398 | 96°52 | 99+
1016 | 10414 | 10668 | 10922 | 111 76 | 1143 | 116°84 | 11938 | 121°92 | 1244
127-0 | 120°54 | 13208 | 134°62 | 137°16 | 139°7 | 142°24 | 14478 | 147°32 | 149°8
152°4 | 154°04 | 15748 | 160°02 | 162°56 | 165°1 167+64 | 170°18 | 172°73 | 1762
70 177°8 | 180°34 | 18288 | 185°42 | 187°96 | 190°56 | 193°04 | 195°58 | 198°12 | 2008
203-2 | 2056°74 | 20828 | 210°82 | 21336 | 2156°9 | 218°44 | 220°98 | 228°52 | 2260
228°6 | 231°14 | 23368 | 236°22 | 238°76 | 241°3 | 243°84 | 246°38 | 248-92 | 2514
100/ 264-0 | 256°64 | 259°08 | 261°62 264 °16 286 7 269°24 | 27178 | 27432 | 2768

4 inches—=rather more than 10 centimétres.
Centimétres expressed

as British Inches.

1

2

3 4

5 | 6

7

l

9
lo 3937
200 7874
30' 11811
40 15-748
50 10-685
60, 22-622
70' 27560
80' 31497
90 35434
100 39-370

Inches.-
000

Inches.
0°394
4-331
8+268

12205
16°142
20079
24°016
27953
21890
35827

39 764

Inches.
0°787
4°742
8°062

12°599

16536

20473

24°410

28-347

32°284

36221

40154

Inches, | Inches
1-181 | 1°576
5-118 | 5°512
9°0565 | 9-449

12992 | 13386
16°929 | 17-323
20°867 | 21°260
24°804 | 25°197

28°741 | 29134

32-678 | 33°07

36615 | 37-009

40°552 | 40°-945

Inches. | Inches.

1969 | 2-362
5906 | 6209
9-443 | 10-236

13780 | 14°173
17+717 | 18-111
21-654 | 22-048
2591 | 25°985
29°528 | 29922

1 | 33-465 | 33°859

37°402 | 37796
41°339 [ 41-733

2754
6693
10630

42°126

Inches.

Inches. | Inche
3°150 | 354
7°087 | 7°48

114024 | 11°41

14961 | 16°35

18-898 | 19°24

22835 | 23-22

26°772 | 27°1€

30°709 | 31°10
34°646 | 35°04

38°583 | 3897

42°520 | 4291

2°5 centimatres or 25 millimétres=nearly 1 inch.
Millimetres and their equivalents in British Inches.

| g g '8 £ | &
E Inches. = Icches. = Inches. ’ = Inches. s Inches. = 1nches.
! |

1| 0394 || 18 7087 || 36 | 13780 |: 62 | 2-0473 || 69 | 27166 | 86 33859
2| 0787 || 19 *74%0 || 36 | 1-4173 || 53 | 2-0866 [i T0 '7569 , 3-4252
‘3| ‘1181 | 20 7874 || 37 | 1-4567 || 64 | 21260 || 71 7953 88 3°4646
4| *1675 [' 21 8268 || 38 | 1-4961 {| 55 | 2°1664 | 72 2 8347 . 35040
5 | ‘1968 | 22 8661 || 39 | 1-5854 || 56 | 22047 |' 73 | 28740 90 35433
6 | 2362 |' 23 *9055 || 40 | 1-5748 || 57 | 2-2441 [ 74 | 2°9134 || 91 | 3°5827
71 2786 | 24 *0449 1| 41 | 1-6142 || 58 | 2-2835 |1 75 | 2°95628 || 92 | 3-6221
8 | 3150 | 25 9843 I 42 | 1°6536 || 59 | 2°3228 || 76 | 2-9922 || 93 | 3:6614
9 | ‘3543 |- 26 [ 1-0238 || 43 | 16929 || 60 | 2°3622 || 77 | 3-0315 || 94 | 37008
10 | 3937 |j 27 | 10630 | 44 7823 ([ 61 [ 2°4016 || 78 | 30709 || 96 | 8°7402
11 | 4331 | 28 | 1°1024 || 45 | 1°7717 || 62 | 2°4410 || 79 | 3°1103 || 96 | 3°7796
12| 4724 | 29| 1°1417 || 46 | 18110 |i 63 | 2-4803 || &0 | 3°1496 || 97 | 38189
18 | 5118 | 20 | 1-1%11 [) 47 | 1-8504 || 64 | 25197 | 81 | 3°1890 || 98 | 38583
14 | 8512 | 31 | 1-2206 || 48 | 18898 || 65 | 2-5591 || 82 | 32284 || 99 | 3°8977
16 | *b906 | 42 | 12598 || 49 | 1°9291 || 66 | 2-5984 | 83 | 32677 [;100 | 39370
16 | *6:99 | 33 | 1+2992 || 50 | 19685 || 67 | 2°6378 || 84 | 3°3071
17 | 6698 |' 34 | 1-3356 || 51 | 2°0079 | 68 | 2°9712 |\ ¥ \'& 2K \
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Compound Equivalents.

1 Atmosphere (147 lbs. per square inch) = 1:0335 kilogrammes per
square centimetre.

1 Foot-pound = 01382 kilogrammetre.

1 1b. per square inch =0-0703077 kilo$nmme per square centimetre=
07031 gramme per squace millimetre=>5170 centimetres of
mercury at O degree Centigrade.

1 Kilogramme per square millimetre=1422-32 lbs. per square inch =
0635 ton per square inch.

1 Kilogramme per square centimetre = 14:2232 lbs. per square inch.

1 Gramme per square millimetre = 1'422 lbs. per square inch.

1 Kilogrammetre = 7-233 foot-pounds.

1 Gramme per square centimetre = 0'01422 1b. per square inch.

1 Calorie or French unit of heat = 3'968 English heat-units.

French mechanical equivalent of heat (425 kilogrammetres) =
8,074 foot-pounds per unit.

1 Calorie per square metre = 0369 heat-unit per square foot.

1 Calorie per kilogramme = 1°800 heat-units per Ib.

1 English unit of heat, or heat-unit = 0°252 calorie.

English mechanical equivalent to one heat-unit (772 foot-pounds) =
1067 kilogrammetres.

1 English heat-unit per square foot=2713 calories per square metre.

1 English heat-unit per 1b. = § calorie per kilogramme.

The Law of Footpaths.

By the Highways Act, 1835, it is enacted :—If any person shall
wilfully ride upon any footpath or causeway by the side of the road
made or set apart for the use and accommodation of foot passengers ;
or shall wilfully lead or drive any horse, ass, sheep, mule, swine,
or cattle or carriage of any description, or any truck or sledge upon
any such footpath or causeway ; or shall cause any injury or damage
to{e done to the said highway, or the hedges, posts, rails, walls, or

" fences thereof; or wilfully destroy the surface of any highway; or
shall in any way wilfully obstruct the free passage of any such high-
way: KEvery person so oﬁ'endin% in any of the cases sf{bresaid shall
for each and every such offence forfeit and pay any sum not exceed-

Ing forty shillings over and above the damages occasioned thereby.
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TABLES OF IMPERIAL STANDARD WIRE GAUGES,

with Equivalents in Decimals of an Inch and in Millimetres.

SIZE. SIZE.
Decimals Equivalent Decimals Equivalent
8.W.G. of in S.W.G. of in
an Inch. | Millimetres. an Inch., | Millimetres.
No. 1 *800 7 ‘620 No. 26 *018 0457
3 276 7°010 27 ‘0164 04166
3 2562 6 *401 28 0148 087569
4 282 5893 29 ‘0136 0 3454
b 212 5385 30 *0124 03150
6 192 4877 31 *0116 02946
7 176 4470 382 ‘0108 02743
8 160 4°064 33 ‘0100 02540
9 144 3-658 34 *0092 0°2337
10 -128 38-251 35 *0084 0-2134
11 ‘116 2946 36 ‘0076 0-1930
12 *104 © 2642 87 ‘0068 0 1727
13 092 2337 38 *0060 0°1524
14 ‘080 2°032 39 +0052 0-1321
15 072 1-829 40 *0048 0-1219
16 064 1626 41 0044 0-1118
17 *056 1-422 42 0040 0°1016
18 048 1219 43 ‘0036 00914
19 ‘040 1°016 414 0032 0°0818
20 *036 0914 45 +0028 0°0711
21 +032 0-813 46 0024 00610
22 028 | o711 || a7 ‘0020 | 0°-0508
23 024 0°610 | 48 *0016 00406
24 | 022 0559 || 49 ‘0012 0-0305
26 I 020 0°508 l - 6G *0010 00254

Copying Graphs.—Take 8 oz. of slycerine, 2 oz. best glue; to
the glue add 8 oz. of water, and when dissolved, stir in the glycerine,
ur the mixture into a zinc dish, and as soon as it sets it is read
?:r use. If too much glycerine is used, the paper will stick to it ; if
too much glue, it will not take a good impression. The remedy S
this is re-melting, and adding either glue or glycerine YW w sk,



Imperial Standard Wire Gauge.
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Issued by the Iron and Steel Wire Manufacturers’ Association.

Size Diameter. Sectional Weight of Uliimate Strength.
on Area in Length :
Wire Mij. | Square of Cwt.
Gauge.| Inch. metres. Inches. | 100 yds.]| Mile. A led.| Bright.
lbs. | lbs. | Yards.| Ilbs. 1bs.
7/0 | +500 | 127 *1963 (1934 | 3404 58 |10470 16700
6/0 | ‘464 (118 *1691 |166 °5 | 2930 67 9017 13525
5/0 | 432 [ 110 *1466 (144 °4 | 2541 78 |'71814 11725
4, ‘400 | 10°2 1267 {123°8 | 2179 91 6702 10052
3/0 | 872 | 94 1087 [107°1 | 1885 105 5796 8694
2/0 | 348 | 8°8 *0951 | 937 | 1649 120 5072 7608
1/0 | -324 | 8-2 *0824 | 812 | 1429 138 |'4397 6595
1 300 ( 76 0707 | 696 | 1225 161 8770 5665
2 276 | 70 +0598 | 68°9 | 1037 190 | 3190 4785
3 262 | 6°4 ‘0499 | 49°1 864 | 228 2660 3990
4 *232 59 ‘0423 | 416 | 732 | 269 | 2254 3381
L) 212 | 5°4 ‘0365 | 34'8 | 612 322 1883 2824
6 *192 49 ‘0290 | 28°5 502 393 1644 2316
7 ‘176 | 4°5 ‘0243 | 24°0 | 422 | 467 1298 1946
8 160 [ 4-1 0201 | 198 348 | 566 1072 1608
9 ‘144 | 37 ‘0162 | 16°0 | 282 | 700 869 1303
10 ‘128 | 3-8 0129 | 12-7 223 882 687 1030
- 11 ‘116 | 8°0 *0106 | 10°6 188 | 1077 564 845
12 | ‘104 | 26 *0085 8-4 | 148 | 1333 454 680
13 *092 2-3 +0066 66 114 | 1723 3656 532
14 ‘080 | 20 0050 | 50 88 | 2240 268 402
156 ‘072 1-8 *0041 40 70 | 2800 218 326
16 ‘064 ( 16 *0032 32 56 | 3500 172 257
17 ‘056 [ 14 *0025 24 42 | 4667 131 197
18 ‘048 | 1-2 +0018 1-8 32 | 6222 97 145
19 ‘040 10 *0013 1-2 21 | 9333 67 100
20 ‘036 | 0°9 *0010 10 18 (11200 65 82

The Watch as a Compass.—Due south can be readily ascertained
if one possesses a fairly correct watch and the position of the sun is
distinguishable. Point the hour hand to the sun, and the south is
exactly half-way between the hour and the figure XII on the watch.
For instance, suppose that it is 4 o’clock. Point the hand indicating
IV to the sun and II on the watch is exactly south. Sup

is,8 o’clock, point the hand indicating VIII to the sun, and the figure X
on the watch is due south.

se that it
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COMPARISON OF DIFFERENT THERMOMETERS.
@ . . e | ow . o 2 o . P 8
Bl % K 2| & 2 ||gs| & | 2
5 ] - 8 e o 8 a
3 [ =8 Ed 14 B - 2
850 £ | 3 350 & | 4 |85 & | 2
0'6 § 2 8‘6 [ 65 3 fa
; ;
+260 |+208 +500  |'+216 |+172 +419  [+170 !+ 136 +338
259 | 20720 | 498-20 || 214 | 17020 | 417-20 | 169 | 13520 : 33620
258 | 206-40 | 486-40 || 213 | 170°40 | 416°40!| 168 | 134-40 : 334140
257 | 206°60 | 494-60 i 212 | 169°60 | 418'60 i| 167 | 133-60 | 33260
256 | 20480 | 49280 || 211 | 16880 | 411°80 | 166 | 13280  330°80
256 | 204 o | 210 168 410 165 132 329
254 | 203-20 | 4890 [ 209 | 167-20 | 408-20 | 164 | 181-20 . 327:20
263 | 202°40 |- 487°40 | 208 | 166°40 | 406°40 | 163 | 130-40 ! 32540
252 | 201°60 | 485-60 |; 207 | 165°60 | 404'60 | 162 | 12060 ' 32360
251 | 200°80 | 48380 [ 206 | 164°80 | 40280 | 161 | 128'80 32180
250 | 200 482 205 | 164 401 || 160} 128 |, 320
249 | 189-20 | 480-20 || 204 | 163-20 | 399-20 | 159 [ 127-20 . 31820
248 | 198°40 | 478-40 | 203 | 162-40 | 397-40 | 168 [ 12640 316140
247 | 10760 | 476-60 || 202 | 16160 | 395°60 | 157 | 1256°60 314760
246 | 196-80 | 474'80 [ 201 | 160-50 | 393'80 '| 156 | 124-%0 , 31280
245 | 196 473 200 | 160 392 155 | 124 31
244 | 19520 | 47120 || 199 | 15920 | 300-20 | 154} 12320 | 309-20
243 | 104:40 | 460 40 [l 198 | 158-40 | 888-40 || 153 | 122 40 | 307-40
242 | 193°60 | 467-60 i 197 | 157+60 | 386-60 | 152 | 121+60 | 30560
2¢1 | 192-80 | 46580 || 196 | 156°80 | 3s4'80 || 151 | 120°80 | 30380
240 | 192 464 195 | 156 383 150 | 120 302
239 ' 191:20 | 462-20 || 194 | 155-20 | 381-70 || 149 } 119-20 | 300-20
238 | 190°40 | 460-40 || 193 | 154-40 | 379-40 || 148'| 118-40 | %98-40
237 | 189'60 | 46860 || 192 | 153-60 | 377°60 || 147 | 117°60 | 296°60
236 | 188'80 | 456°80 | 191 | 152-80 | 875-80 I| 146 | 11680 *80
235 | 188 455 190 | 152 37 145 | 116 293
284 | 187-20 | 463-20 || 189 | 151-20 | -872-20 || 144 115-20 | 291.20
233 | 18640 | 461°40 || 188 | 150°40 | 37040 | 143 | 11440 | 289-40
232 | 185°60 | 44960 | 187 | 149-60 | 36860 | 142 | 113-60 | 287-60
281 | 184'80 | 447°80 || 186 | 148'80 | 36680 || 141 | 112°80 | 2u5°80
280 | 184 446 185 | 148 366 | 140] 112 28¢
220 | 188-20 | 444-20 ) 184 | 14720 | 363-20 | 139 | 111-20 | 282-20
228 | 182°40 | 442-40 | 183 | 146-40 | 361-40 | 188 | 110-40 | 25040
227 | 18160 | 440°60 || 182 | 145:60 | 359-60 | 137 | 109°60 | 27860
226 | 180-80 | 43880 | 181 | 144°80 | 357°80 | 136 [ 108'80 | 27680
1
225 | 180 431 |i 180 | 144 356 135 | 108 275
224 | 179°20 | 43520 ||, 179 . 143-20 | 354+20 | 134 | 107-20 | 273-20
223 | 17840 | 43340 |" 178 | 142-40 | 352-40 | 133.] 106-40 | 27140
222 | 177°60 | 43160 || 177 | 141-60 | 3%0-60 | 132 105°60 | 26960
221 | 176'80 | 42980 || 176 | 140-80 | 348+80 /| 131 | 104'80 = 26780
220 | 176 428 175 | 140 347 ! 130 | 104
219 | 175°20 | 426-20 || 174 | 139-20 | 345-20 ;| 129 | 103-20 | 264-20
218 | 174°40 | 42440 || 178 | 13840 | 343-40 ' |2s 102-40 | 262°-4Q
217 | 173'60 | 42260 || 172 | 13760 | 34160 " LW\ W
216 | 172°80 | 420-80 | 171 | 13680 | 3390 \\ \ AN\ WREH
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or Celsfus.

Centigrade

Bzee wxzee

®

Oomparison of Different Thermometers—continued.

. o 2% . 8 N . e

& : g2 | 2 |2 B 2

] E - g i &g g |

2 2 E=15 g £ g0 @ £

g e 8w -l D r - il

. = | 8 1) 3 = oo ~ =

w100 |v2sr liso | see  Jerie eas | 428 4o
99-20 | 255:20 | 79 63:20 © 174-20 [ 34 27-20 | 93-20
98+40 | 253-40 ' 78 62+40 | 172-40 )| 33 2640 : 91-40
97°60 | 251°60 | 77 61°60 | 170+60 ;| 82 25°60 | 89 60
9680 | 24980 .} 76 60°80 | 1¢8-80 i! 31 24:80 - 8780

26 248 o 75 60 167 i 30 24 86
95°20 | 246-20 | 74 59:20 | 166-20 | 29 2320 = 8420
94:40 | 244+40 '| 78 58°40 | 163:40 | 28 22°40 | 82°40
9360 | 24260 | 72 57-60 | 161-60 || 27 21'60 ©  80-60
92'80 | 240°80 || 71 56°0 | 15980 ! 26 20°80 | i8°80

92 239 l 70 56 158 |- 25 20 77
91-20 | 237-20 1 69 55-20 | 156-20 | 24 1920 7520
91-40 | 23540 || 63 54:40 | 154-40 |, 23 18°40 . 73-40
8960 | 23360 | 67 53:60. | 152°60 | 22 17460 7160
8880 esx-aol 66 5280 | 15080 | 21 1680 | 6980

88 230 65 52 149 20 16 | 68
87-20 | 228+20 | 64 51°20 | 14720 || 19 1520 6620
86-40 | 22640 || 63 5040 | 14540 || 18 14°40 440
85°60 | 224+60 ;| 62 49°60 | 14360 ;| 17 1360 6260
84:80 | 22280 | 6l | '48:80 | 14180 16 1280 | 6080

84 221 60 | ! 48 40 15 12 89
8520 | '219-20 | 59 | ' 47-20 | 138:20 ) 14 1120 5720
8240 | 21740 | 58 | | 46-40 | 13640 || 13 10440  55°40
81°60 | ‘215°60 || A7 | ' 45°60 | '134+60 | 12 9:60 | 53-60
. 80°80 | 21380 .| 86 44-80 | 132801 1l 8:80 5180

- 80 212 55 “ 131 110 8 50
7920 | 210-20| 54 | 4320 | 12920 9 720 | 4420
78-40 | 20840 || 53 42440 | 12740 8 640 | 4640
7760 | 206-60 | 52 ! 41-60 | 126601 7 560 : 44°60
76-80 | :204-80-|| 51 4080 | 12380 6 480 | 4280

76 203 50 40 122 5 4 t4l
76+20 | 201°20 || 4y |  39-20 | 120-20| 4 320 | 3920
74-40 | 199-40 || 48 38-40 | 118+40| 8 2:40 | 37-40
73:60 | '197-60 || 47 | - 37-60 | 1167€0 [ 2 160 | 3560
12:80 | 196750 | 46 3680 | 114:80 | 1 080 3380

72 9s || 45 | ' 36 113 0 0 32
71°20 | '192:20' || 44 3520 | 111°20{ —1 | —0°80 7020
70°40 | ‘190+40' |, 43 | * 34°40 | 10940 2 | 160 25 40
69°60 | '188-60 || 42 3360 | ‘107°60 | -3 | | 2:40 |  v6-€0
-, 6880 | :186°80 || 41 32°80 , 10580 || 4 320 | | 24-80

68 185 40 32 ‘104 5 |1 4 i
, 6720 | ;188-20 | 39 | .31-20 | 10220 6 4-80  "21-20
66°40 | '181-40' || 38 30°40 | 10040 |i . 7 560 | 19-40
6560 | 17960 ) 37 2960 9860 | 8 640 | 1760
6480 [ 17780 | 36 2880 9680 \%o 1;& \ l\-S\'SO
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ARITHMETICAL.
Properties of the Circle.
A = Area. ! 8 = Side of Square.
D = Diameter. Cc _ 314159
O = Circumference. p v
This ratio is denoted by =. —
2x = 62832, V= 17,
4x = 12-5664. /\/ n
86 » = 113°0973. ; = 0°564189.
> = 170m. 24/ 7 = 3519,
T
T = 0785391, 18r = 0701745
180° _
T _ 052350, - = 57°20578.
6_ \/ 2 = 444
VE= 1142 TV, 28.
Vv 1 = 0°70710. = 0°63¢6.
C =Dx=R2x = \/Tx_2\/ -
1 1
=C. Loy A x2 .
D C. - LV X A -
=cl - JV3& x 1
R=-0l =V /\/ L.
A=Rax=12".
4

@
n

EvVr=DivT=0C4 N/?

The Law of Highways.

By Secs. 78 and 79 of the Act of 1835 it is provided infer alia
that, in the event of a driver of a vehicle offending aguinst the rule
of the road as there laid down, the driver may be apprehended without
. any warrant by any person who shall see such offence committed.

A refusal by the driver to give his name and address can be punished
" by three months hard labour. If, however, the driver is known to the
local surveyor or assistant surveyor he can only be arrested by an
authorised officer of the law. It would thus appear that only in
cases where the driver is a stranger to a district can he be arrested by
anyoge.” A suryeyor or his assistant has power to arrest a person
who offends agdinst the provisions of the Act. This: Act does not
apply to turnpike rosds or to roads made under \ocal Acky,or ‘o Noe
'l'ynivanitiea or to the City of London.
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TABLE OF AREAS AND CIRCUMFERENCES OF
OIRCLES.

Dian.. [ Circum. | Aren. | D'am.| Circum.| Aca. | Diam.[Circum.| Area.
In. In. Sq. In. In. In. 8q. In. In, In, 8q. In.
1/32 | 0+098175| 000077 || 2 6-28319 | 8-1416 15-7080 | 19635
3/64 | 0°147262( 0°00173 1/16 | 6:47953 | 3°3410 1/16 | 15°8043 | 20-129
1/16 | 0°196350| 0°00307 1/8 | 6°67588 | 35466 1/8 | 161007 | 20°629
3/32 | 0294524 000690 3/16 | 6-87223 | 3-7583 3/16 | 16:2970 | 21°135
1/8 | 0°392699 0°01227 1/4 | 7-°06866 | 3°9761 1/4 | 16-4934 | 21-648
5/82 | 0°490874] 0°01917 5/16 | 726493 | 4°2000 5/16 | 16°6897 | 22°166
3/16 | 0°589049| 0-02761 3/8 | 7-46128 | 4°4301 3/8 | 168861 | 22°691
7/32 | 0°687223| 0-0375% 7/16 | 7°63768 | 4°6664 7/16 | 17-0824 | 28-221
1/4 | 0°785398 0°04909 1/2 | 7-85398 | 4-9087 1/2 117-2788 | 23-758
9/32 | 0°883573| 006213 9/16 | 805033 | 5°-15672 9/16 | 17-4751 | 24-301
5/16 | 0-981748| 0°07670 5/8 | 824668 [ 6°4119 5/8 17-6715 | 24°-850

11732 | 1°07992 | 0°09281 || 11/16 | 844303 | 5°6727 || 11/16 | 178678 | 25°406
3/8 | 1°17810 | 0°11045 3/4 | 863938 | 5°-9396 3/4 | 18-0842 | 25967

43/32 | 127627 | 0°12962 || 13/16 | 8+83573 | 6-2126 || 13/16 | 182605 | 26525
7/16 | 1°37445 | 0°15033 7/8 | 9-03208 | 6-4918 7/8 | 18°4569 | 27°109

26/32 | 1+47262 | 0°17237 || 15/16 | 9-22843 | 6-7171 || 15/16 | 18-65632 | 27 -688
1/2 | 1+57080 | 0°19635 || 3 9°42478 1 7°0686 188496 | 28-274

17/32 | 166897 | 0-22166 1/16 | 9-62113 : 73662 1/8 | 19°2423 | 29°-465
9/16 | 176716 | 024850 1/8 | 981748 * 7 °6699 1/4 | 19+6350 | 30°-680

19/32 | 1°865632 | 0°27688 3/16 (10-0138 . 7-9798 3/8 | 200277 | 31-919
5/8 | 196350 | O 30680 1/4 110-2102 i 8°2058 1/2 | 20°4204 | 33-183

21/32 | 2°06167 | 0-33824 5/16 110°4066 86179 58 20°-8131 | 34-472

11/16 | 215984 | 037122 3/8 [10°6029 | 8°9462 8/4 ' 21-2068 | 85°785

23/32 | 2-25802 | 0°40574 7/16 110°7992 | 9°2806 7/8 ‘216984 | 37°122
3/4 | 2-35619 | 0°44179 1/2 110°98956 9°6211 I 21+9911 | 38-485

25/32 | 2°45437 | 0°47937 9/16 (11°1919 9°9678 1/8 1223838 | 89°-871

13/16 | 2°56254 | 0°51849 || 5/8 |11-3883 | 10°321 1/4 ' 22:7765 | 41-282

27/32 | 265072 | 0°55914 |; 11/16 (11-5846 | 10°680 3/8  23-1692 | 42-718
7/8 | 274889 | 0°60132 || 8/4 (11°7810 ! 11-045 1/2 | 23-5619 | 44°179

29/82 | 284707 | 0°64504 | 13/16 |11-9773 | 11-416 5/8 | 239546 | 45664

15/16 | 2-94524 | 069029 7/8 [12:1737 | 11-793 3/4 | 24°3473 | 47173

31/32 | 304342 | 0°73708 || 15/16 (123700 1 12°177 7/8 247400 | 48°707

3°14159 | 0°78540 || 4 12,5664 . 12566 || 8 I 251327 | 50 -265
1/16 | 8°31794 | 0°88664 1/16 |12-7627 | 12-962 1/8 | 25-5224 | 51849
1/8 | 3-53429 | 0°99402 1/8 1129591 13-364 1/4 | 25°0181 | 53456
3/16 | 3°73064 | 1°1075 3/16 (13°1854 : 13°772 3/8 | 26-3108 | 55°088
1/4 | 3:92699 | 1-2272 1/¢ (13-3518  14°186 1/2 | 26-7035 | 56-745
5/16 | 412334 | 1-3530 5/16 118 °5481 | 14°607 58 | 27°0962 | 58-462
3/8 | 4°31969 | 1-4849 3/8 1187445 | 15033 3/4 | 27-4889 | 60°132
7/16 | 451604 | 1°6230 7/16 (13°9408 | 15°466 7/8 |27-8816 | 61-862
1/2 | 4°71239 | 1+7671 1/2 |14°1372 i 16°904 28+2743 | 63°617
9/16 | 4°90874 | 19175 9/16 |14-3335 | 16°349 1/8 | 28°6670 | 65°397
5/8 | 5-10609 | 2°0739 8/8 114-5299 : 16°800 1/4 | 29°0697 | 67-201

11/16 | 530144 | 2-2365 11/16 [14-7262 | 17257 3/8 |29-4524 | 69°029
3/4 | 5°49779 | 2°40568 8/4 (14-9226 | 17721 1/2 | 29-8151 | 70°-882

13/16 | 5°69414 | 25802 13/16 116°1189 | 18190 5/8 | 302378 | 72°760
7/8 | 65°89049 | 27612 7/8 [156°3153 | 18°665 3/4 | 80°6306 | 74-662

1476 | 608684 | 29438 | 15/16 [16°0116 | 19147 (8 | 310232 ¢\ 76-589




39

TABLE OF AREAS AND CIRCUMFERENCES OF
CIRCLES.
Diam.| Circum. | Area. || Diam.|Cricam.| Arvea. [|Diam.| Circum.| Area.
In. In. 8q. In. In. n. 8q. In. In. In. Sq. In.
10 31-4159 | 78°540 |16 502655 | 20106 || 23 69°1160 | 38C°13
)/ | 318086 | 80°-516 1/8 | 50+6:82 | 204°-22 18 | 698077 | 334°46
14 | 32-2013 | 82°616 1/4 | 510609 | 20739 1/4 | 69°8004 | 838°52
3/8 | 32-5940 | 84°-041 3/8 [ 51-4436 | 210°¢0 %/8 | 70-2031 | 393°20
172 | 329867 | 86690 1/2 | 51-8363 | 213°82 1/2 | 70-6458 | 397°61
B8/8 | 33°3794 | 85°664 b5/8 | 52-2290 [ 21708 58 | 71°0785 | 402-04
3:4 | 837721 | 60 763 3/4 | 52-6217 220-35 3/4 | T1-4712 | 406°-49
7/8 | 34°1648 | 92886 7/8 | 53-0144 | 223°65 7/8 | 718639 | 410°87
345575 | 95°033 || 17 53-4071 | 22698 3 722666 | 415°48
1/8 | 34°9502 | 97°205 1/8 | 53-7998 | 230°33 1/8 | 72:6493 | 42000
1/4 | 35°3429 | 99°402 1/4 | 541026 | 233°71 1/4 | 73°0420 | 424°A6
3/8 | 35-7356 | 10162 3/8 | H4-6852 | 237°10 38 | 73°4347 | 429°13
1/2 | 36°1283 | 10387 1/2 | 549779 1 240°563 172 73°8274 | 433°74
6/8 | 36°5210 | 106°14 b5/8 | 85-3706 | 243°98 5/8 | 74-2201 | 438°36
3/4 | 36-9137 | 10843 34 | 556°7733 | 24746 3/4 | 74°6128 | 443°01
7/8 | 37-3064 | 11075 7/8 | 56°1560 | 250°-95 78 | 75°0055 | 447°69
376991 | 113°10 |[18 565487 | 254°47 || 24 75°3982 | 45239
1/8 | 88-0918 | 115°47 1/8 | 56-9414 [ 25802 1/8 | 76°7909 | 45i°11
1/4 | 88°-48456 | 117°86 14 | 57-3341 | 261°59 14 | 76°1836 | 46186
3/8 | 38-8772 | 120°28 3/8 | 67°7268 | 2656°18 3/8 | 76°5763 | 466°64
1/2 | 39°2699 | 122+ 1/2 | 68°1195 | 208°80 12 | 76°9690 | 471°44
5/8 | 39°6626 | 125°19 5:8 | 58°8122 | 272+45 n8 | 77°3617 | 47626
3/4 | 40-0653 | 127-68 3/4 | 68-9049 | 276°12 3/4 | T7°7p44 | 481°11
7/8 | 40°4480 | 13019 7/8 | 592976 | 27981 7/8 | T6°1471 | 455°08
408307 | 132+78 2] 59°6903 | 28353 || 28 78-5398 | 490°'87
1/8 | 41-2334 | 135°30 1/8 | 60-0830 | 287-27 1/8 | 789325  495°79
1/4 | 41°6261 | 13789 1,4 | 60°4757 | 291-04 1/4 | 79-3262 | B0O-74
3/8 | 42-0188 | 14050 3/8 | 60-8684 | 204°83 3/8 | 797179 | 805°71
1/2 | 42°4115 | 143°14 1/2 | 61-2611 | 24s°65 1/2 | 801106 | 610°71
8/8 | 42°8042 | 14580 58 | 61-6538 | 302°-49 58 | 80°5033 | 816°72
8/4 | 43°1969 | 148°49 3/4 | 62°0465 | 306°35 3,4 | 80°8960 | 620°77
7/8 | 43-6886 | 151°20 7/8 | 624392 | 31024 78 | 812857 | 525°84
43-9823 | 153-94 || 30 628319 | 314°16 || 26 81-6814 | 530°93
1/8 | 44°3750 | 15670 1/8 | 63-2246 [ 318°10 1/8 | 82-0741 | 53605
1/4 | 44°7677 | 16948 )/4 | 83°61783 | 322-06 1/4 | 82-4668 | b41°19
3/'8 | 46°1604 | 162-30 3/8 | 64°0100 | 326-05 3/8 | 82-8595 | 54635
1,2 | 45°56631 | 16b6°13 1/2 | 64°4026 | 330°06 1.2 | 882522 [ 55186
8/8 | 459458 | 16799 58 | 64-7953 | 334°10 5/8 | 83°6449 | 586°76
3/4 | 46°3385 | 170°87 3/4 | 65°1880 | 338°16 3/4 | 84°0376 | 062-00
7/8 | 46°7312 | 173°78 7/8 | 663807 | 342-25 7/8 | 84°4303 | 567°-27
18 47°1239 | 176°71 21 659734 | 346°36 7 84-8230 | 57266
1/8 | 475166 | 17967 1/8 | 66:3661 | 350°50 1/8 | 852167 | B77°87
1/4 | 47°9003 | 18266 1/4 | 66°7588 | 354°66 1/4 | 85°6084 | bBu3 2l
3/8 | 48-3020 | 185°66 3/8 | 67°1515 | 358°84 88 |86°0011 | 588°57
1/2 | 48°6947 | 18869 1/2 | 67°56442 | 363°05 1% 863938 | 593°66
8/8 | 49°0874 | 191-76 5/8 | 67-9389 | 367-28 5/8 | 867865 | 599°37
8/4 | 49°4801 | 19483 3/4 | 683296 | 371°54 B4 | WAL\ WA
7/8 | 49°8728 | 19793 7/8 | 687228 \ A75°w3 R\ ¥\ [SUNS AN
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TABLE OF AREAS AND CIRCUMFERENCES OF

CIRCLES.
Diam. | Circum.| Area. ||Diam.|Circum.| Area. { Diam. | Circam. | Area.
In. In. 8q. In. In. in. | 8q. In, ;| In. In, Sq. In,
i

a8 87 9646 615°75 ! 34 106814 | 907-92 ! 40 125 -664 l 12566
1/8 88:3:73 621+26 | 18 (107-207 [ 914-61 | 1/8 | 126086 | 12645
1/4 88-75C0 626°80 1| 1/4 | 107°600 | 921°32 || 1/4 | 126°449 | 1272°4
3/8 89°1427; 632°36 | 3/8 | 107°-992 28°06 | 3,8 | 126°842 | 1280°3
112 895354 63794 1/2 | 108385 | 934-82 ./ 1/2 | 127°285 | 1288°2
o8 89°:9281 64365 || 5/8 | 108°788 | 941°61 || H/8 | 127627 | 1296°2
3/4 903208 649°18 '| 34 | 109°170 | 94342 | 8/4 | 128-020 | 13042
i 90°7135 64°84,| 7/8 | 109°563 | 955°25 .| 7,8 | 128°413 | 1312°2
29 911062 660'62! 35 109°956 | 962°11 |41 128°805 | 1320°3
1/8 914989 66623 | 1/8 110°348 | $69°00 18 129-198 | 1323°3
1/4 918916 67196 [ 1/ 110°741 | 975°91 1/4 | 129°591 | 1336°4
3’8 922843 677°71 38 | 111°134 1 982-8¢ ' 8/8 | 129°993 | 13¢4°6
12 92:6770 683°49 1/2 | 111°527  989-80 . 1,2 | 130°376 | 1352°7
5/8 93°0697 689-30 | 58 | 111-919 ;| 996-78 = 58 | 130769 | 13608
3/4 93°4624 69513 ' 3/4 | 112-312  1003°8 3/4 | 131°161 | 1369°0
78 935651 700°98 || 7/3 | 112-705 | 1010°8 7/8 | 181554 | 13772
80 94°2478| 706°%6 || 38 113+097 | 1017+9 : 43 131947 | 13954
18 9464056 712°76 1S | 113490 | 1025°0 1/8 | 132°340 | 1893°7
1/4 950332 71869 || 1/4 | 113-883 | 10321 ] 1/4 | 182°782 | 14020
3/8 954259 724-64 || 3/8 | 114°275 | 1039°2 | 3/8 | 133125 | 1410°3
1/2 95°8186| 730°62 || 1/2 | 114'668 | 1046°3 || 1/2 | 133'518 | 14186
5/8 96°-2113| 736°62 || A/8 | 115°061 | 10535 5/8 | 133°910 | 14270
3/4 96°6040| 742°6G4 3/4 | 116°454 | 1060°7 | 34 134303 | 14354
78 06°9967| 748-69 /8 | 115°846 | 1068°0 | 7/8 | 134°696 | 14438

i .

81 97-3804| 754°77 | 87 116°239 | 1075°2 (|43 135°088 | 1452-2
1/8 977821 760°87 1/8 | 116-632 | 1082°56 || 1/8 | 135-481 | 1460°7
1/4 98°1748| 76699 |! 1/4 | 117-024 | 10898 1/4 | 135°874 | 1469°1
3/8 98°5675 773°14 || 38 | 117417 | 1097-1 [ 8/8 | 136°267 | 14776
172 98°9602| 1779°31 1/2 | 117°810 | 1104°5 1/2 | 156°659 | 14862
5/8 09-3529| 785°61 || 5/8 | 118202 | 11118 5/8 | 1837°052 | 1494°7
34 997456 791-73 || 3/4 | 118°596 | 1119°2 3/4 | 137°445 | 16033
7/8 | 100°138 | 79798 || 7/8 | 118°988 | 11267 7/8 | 137-837 | 16119
82 100°531 | 804°25 || 38 119°381 | 1134°1 |/ 44 138230 | 1520°5
1/8 | 100-924 | 81054 || 1/8 | 119°773 | 1141°6 1/8 | 138-623 | 1529°2
/4 | 101-3t6 | 816°86 || 1/4 | 120-166 | 1149°1 1/4 | 139°015 | 1537°9
3/8 | 101709 | 823-2) 3/8 | 120°559 | 1156°6 3/8 | 139°408 | 1546°6
1/2 | 1€2°)02 | 829-58 || 1/2 | 120°951 | 1164°2 1/2 | 139°801 | 15553
5/8 | 102-494 | '835-97 || /8 | 121°344 | 11717 5/8 | 140°194 | 15640
3/4 | 102°887 | 842-39{ 3/4 | 121°737 | 11793 8/4 | 140°5%6 | 1572°8
7/8 | 103°280 | 848-83 :| 7/3 | 122°129 | 11869 7/8 | 140°979 | 14818
38 103673 | :856°30 :| 39 122+522 | 1194°6 || 45 1414372 | 16004
1/8 | 104-065 | '861°79 | 1/8 | 122-915 | 12023 1/8 | 141°764 | 15993
1/4 | 104-458 | ‘86831 i| 1/4 | 123-308 | 1210°0 1/4 | 142°167 | 16082
3/8 | 104°861 | 874-86 || 8/8 | 123°700 | 12177 3/8 | 142°6560 | 1617°0
1/2 | 105-243 | 881°41 1/2 § 12¢4°093 | 1226°4 1/2 | 142°042 | 16260
5/8 | 105634 | 888°00 || 5/8 | 124°486 | 1233°2 5/8 | 143°335 | 16849
3/4 | 106°029 | 80462 || 3/4 | 124878 | 12410 3/4 | 143°728 | 1643°9
778 [106-421 [ 90126 || 7/8 | 125°271 | 1248°8 7/8 | 144°121 | 1662°9
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TABLE OF AREAS AND CIRCUMFERENCES OF

CIRCLES.
Dism. | Circum. | Area. | Diam.|Circum.| Area. |Diam.|Circum.| Area.
In. In. 8q. In. In. In. Sq. In. In. In, 8q. In,
46 144513 | 16519 | B2 163-363 | 2123°7 |88 182-212 | 2642°1
1/8 | 144°906 | 1670°9 1/8 | 163756 | 2133°9 1/8 182605 | 2653°5
1/¢ | 145299 | 1680°0 1/4 | 164-148 | 21442 ;| 1/ 182-998 | 2664°9
38 | 145°691 | 1629°1 3/8 | 164-541 | 21545 3,8 | 183-490 | 2676°4
1/2 | 146°034 | 1693°2 1/2 | 164934 | 2164°8 1/2 183783 | 26878
5/8 146°477 1707 -4 b3 165326 | 2176°1 58 184°1i6 | 2R99°3
3/4 146869 | 17166 8/4 | 165°719 | 2185°4 34 | 134°569 | 2710-9
7/8 | 147°202 | 1725°7 | 7/8 | 166-112 | 2196°8 7/8 | 184°961 | 2722°4
47 147685 | 17349 | 53 166504 | 2206-2 | BO 185°354 | 2734°-0
1/8 | 148-048 | 17442 1/8 | 166897 , 2216°6 1/8 | 165°i47 | 2745°6
1/4 | 148°440 | 1753°5 1/4 | 167290 | 2227°0 1/4 | 186°139 | 27572
3/8 148°833 | 1762°7 3/8 | 167683 | 2237°6 3/8 | 186°532 | 2768°8
1/2 149°226 | 17721 1/2 | 168°0:5 | 2248°0 1/2 | 186 925 | 2780°6
8/8 149°€18 | 1781°4 58 163468, 2258°5 /8 | 187°317 | 2792-2
3/4 ' in0-011 17908 3/4 | 165°861 ; 2269°1 3/4 | 187 710 | 2803°9
7/8 ' 160°404 | 1800°1 7/8 | 169253 | 2279°6 7/8 | 188°103  2815°7
48 150796 | 1809°6 || 64 169646 | 2280°2 0 188-496 28274
18 151°189 | 1819°0 1,8 | 170-039 | 2300 1/8 | 188°5~8 | 2839 -2
1/4 1561-582 | 1828°5 14 170431 23115 I 1/4 | 189-281 h 28510
3/8 1561975 | 18379 3/8 170824 | 2322°1 3/8 | 180°674 . 28629
1/2 | 152367 | 18475 12 | 171e2a7 | 23328 ' 1,2 | 190°066 , 2874°8
58 | 162°760 | 18570 58 | 171609 | 23435 68 | 190 459 ' 24866
3/4 | 163°163 | 18645 3/4 172-002 | 23564°3 8/4 190852 | 12898°6
7/8 | 163°545 | 1876°1 78 172-395 | 23650 78 191244 | 29105
49 163-938 | 1885°7 || 56 172788 | 2375°8 |81 10] -637 | 2922°5
1/8 . 164°331 | 1895°4 1/8 | 173-180 | 23866 13 | 192+030 | 29345
1/4 ! 164°723 | 1905°0 1/4 | 173°673 | 23476 1,4 | 192°428 | 2946°5
3/8 . 166°116 | 1914°7 3/8 | 173-966 | 2408°3 3/8 | 192815 | 29568°5
1.2 ' 156-509 | 19242 1/2 | 174°368 | 2419°2 1/2 | 193°208 | 2970-6
58 155 -904 19342 5/8 174751 2430°1 58 193601 20827
3/4 | 166°204 | 1943°9 34 | 175°144 | 2441°1 3/4 | 193-993 | 2994-8
7/8 | 166-687 | 1983°7 78 | 175°536 | 2452°0 7/8 | 194-386 | 3006°9
50 157°080 | 1963°5 6 175°929 | 24630 2 194°779 | 3019°1
1,8 |[167-472 | 1973°3 1/8 1176°322 | 2474°0 1/8 195°171 30313
1/4 157 -865 19832 1/4 - 176°715 | 2485°0 1/4 | 195°564 | 3043°5
3/8 | 168288 1993 1 3/5 . 177°1C7 | 249n-1 /8 | 195-957 | 3055°7
1/2 | 158650 | 2008°0 1/2 1177500 | 25072 1/2 | 196-3% | 30680
5/8 189-043 | 20129 /8 | 177-893 | 2518°3 5/8 | 196°742  3080°3
3/4 | 159°436  2022°8 3/4 | 178°285 | 2529°4 8/4 | 197-186 |, 3092-6
7/8 | 159829 ' 2032°8 /6 | 178°678 | 2540°6 78 | 197-528 | 3104°9
51 160-221 | 20428 || 57 179071 | 2551°8 3 197-920 | 3117-2
1/8 160614 | 2042°-8 1/8 1179°463 | 2563°0 1/8 | 198°313 | 3129°6
1/4 161-007 | 2062 9 1/4 | 179°856 | 2574°2 1/4 | 198°706 | 3142°0
3/8 | 161-399 | 2073°0 3/8 | 180-249 | 25u5°4 3/8 | 199-098 | 3154°5
1/2 | 161°792 [ 2083°1 1/2 | 180°642 | 25967 1/2 [ 199°491 | 3166°9
8/8 162°185 | 2093-2 58 | 181-034 | 2608°0 58 189-884 '\ A&
3/¢ 162°577 | 2103°3 3/4 | 181°427 | 2619°A )\ 3|4 \ WU\ VN
7/8 [162°9i0 [ 2113°56 || T/8 | 181°820 | 28307 \\ TR} * W™D R NS
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TABLE OF AREAS AND CIKOCUMFERENCES OF
CIRCLES.

Diam. | Circumf.| Area. || Diam.| Circumf.| Area. Diam. | Circumf.] Area.
In, In. Sq. In. In. In. Sq. In. In. In. .
64 201062 | 82170 0 219-911 | 38485 6 238 761 | 4536°6

1/8 201°455 | 3229°6 1/8 220°304 | 3862-2 1/8 239°164 | 4551°4
1/4 201°847 | 32422 1/4 220°697 | 38760 1/4 230°546 | 4566°4
3/8 202210 | 32548 3/8 221090 | 38898 3/8 239-939 | 4581°3
12 202 633 | 3267°5 1/2 221-482 | 39036 1/2 240 332 | 45963
5/8 203025 | 3280°1 5/8 221875 | 39175 5/8 240°726 | 4611'4
3/4 203-418 | 32928 3/4 222268 | 3931-4 3/4 241°117 | 46264
/8 203°s11 | 33056 /8 222°660 | 39453 78 241 510 | 46415
65 204-204 | 33183 || 71 223:053 | 39592 7 241903 | 46566
1/8 204-596 | 3331°1 1/8 223'446 | 3973°1 1/8 242°205 | 46718
1/4 | 204-98¢ | 33439 1/4 | 223838 | 3987°1 1/4 | 242688 | 46869
3/8 205°382 | 33567 3/8 224231 | 4001°1 3/8 | 243:0s1 | 47021
1/2 206°774 | 33696 1/2 224 624 | 40152 1/2 243°473 | 4717°3
b/8 206°167 | 3382-4 5/8 225°017 | 40292 5/8 243 866 | 4732°6
3/4 206°560 | 33453 3/4 225°409 | 40433 3/4 244259 | 4747'8
s 206°952 | 3408'2 78 226°802 | 4057°4 7/8 244°652 | 4763°1
[:]:] 207°345 | 34212 || 72 226-195 | 40715 8 245'044 | 4778°4
1/8 2(7-738 | 8434'3 1/8 226°587 | 4085°7 1/8 245°437 | 47937
1/4 208°131 | R447°2 1/4 226°480 | 40998 1/4 245830 | 4809°0
3/3 208523 | 3460°2 3/8 227-373 | 4114°0 3/8 246 222 | 4%24°4
1/2 208-916 | 34732 1/2 227°765 | 41282 1/2 246°615 | 4839°8
5/8 209 309 | 3486°3 5/8 228°168 | 41426 5/8 247-008 | 48552
3/4 209 701 | 3499°4 3/4 228 551 | 41568 3/4 247 400 | 48707
7/8 2107094 | 35125 /8 228944 | 4171°1 7/8 247-793 | 4886°2
67 210487 | 35257 || 73 229°336 | 41854 (| 79 248°186 | 49017
1/8 210879 | 3538'8 1/8 229°729 | 4199°7 1/8 248:579 | 4917°2
1/4 211272 | 355620 1/4 230°122 | 42141 1/4 | 248-971 | 49327
3/8 211'665 | 8566'2 3/8 230 514 | 42285 3/8 249°364 | 4948'8
1/2 212:058 | 3578°H 1/2 230007 | 4242'9 1/2 249°767 | 48639
5/8 212°450 | 35917 5/8 231300 | 4257-4 5/8 250°149 | 4979°5
3/4 212843 | 8605°0 34 231692 | 4271'8 3/4 250°542 | 49952
/8 213236 | 36133 7/8 | 232:086 | 4286°3 7/8 250935 | 5010°9
68 213628 | 36317 4 242°478 | 4300°8 80 251-327 | 650266
1/8 | 21402] | 3645°0 1/8 | 232871 | 43154 1/8 251-720 | 5042 3
1/4 214°414 | 3584 1/4 233°263 | 4329'9 1/4 252:113 | 650550
38 214806 [ 36718 3/8 233-656 | 4844'5 3/8 252:506 | 5073'8
1/2 215°199 | 3685°3 1/2 234059 | 43569°2 1/2 | 252-848 | 65089 6
5/8 | 215°592 | 36987 5/8 231441 | 4373 8 5/8 2563°291 | 51064
3/4 | 216°Y84 | 37122 3/4 234°834 | 4388'5 3/4 253 684 | b121-2
U8 216377 | 3125°7 8 235227 | 4403°1 7/8 254076 | 51371

. 60 216:770 | 3739'3 5 235619 | 44179 1 254°469 | 51530
1/8 | 217°163 | 37562'8 1/8 236°012 | 44326 1/8 254862 | 51689
1/4 | 217°5685 | 37664 1/4 246°405 | 44474 1/4 | 255°2564 | 5184'9
3/8 217948 | 3780°0 3/8 236798 | 4462-2 3/8 255°647 | 5200-8
1/2 218°341 | 37937 1/2 237°190 | 44770 1/2 256-040 | 52168
5/8 | 218733 | 38073 5/8 237:583 | 4491°8 b/3 256433 | 5232'8
3/4 | 219°126 | 38210 3/4 237-076 | 4506°7 3/¢ | 266825 | 5489
78 | 219619 | 3854'7 7/8 288368 | 4621°5 18 257-218 | 5264°9
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TABLE OF AREAS AND CIRCUMFERENCES OF

CIRCLES.

Diam.| Circumf.| Area. ’ Diam.| Circumf.| Area. || Diam.|Circumf.| Area.
In. In. Sq. 1. In. In. Sq. In. In. In. Sq. In.

82 2/7-611 : 5281°0 8 276-460 | 6082°1 | 94 295°310 | 6939°8
1/8 | 2568-003  5297°1 1/8 | 276°853 | 6099°4 1/8 | 295702 | 69582
1/4 | 258°396 5313-3 1/4 | 277-246 | 6116°7 ‘| 1/4 | 295-095 | 6976°7
3/8 | 268°789 . 5329°-4 3/8 | 277-638 | 6134°1 || 3/8 | 296°488 | 6995°3
1/2 | 259°181 53456 1/2 | 278-031 | 61514 || 1/2 | 296-881 | 70138
6/8 | 259°574 | 5361°8 5/3 | 278-424 | 6168°8 ,| 5/8 | 207°273 | 70324
3/4 | 259-967 | 5378°1 3/4 | 278'816 | 6186°2 3/4 | 297-666 | 70510
7/8 | 260°359 | 5394°3 Y8 | 279-209 | 6203°7 7/8 | 298059 | 7069°6

260°75C | 54106 || 89 279-602 | 62211 ' 95 208-451 | 7088°2
1/8 | 261°145 | 5426°9 1/8 | 279-994 | 6238°6 ‘| 1/8 | 298°844 | 7106°9
1/4 | 261538 | 5443°3 1/4 | £80-387 | 6256°1 1/4 | 299-237 | 71256
3/8 | 261:930 | 5459°6 3/8 | 280°780 | 62737 3/8 | 299-629 | 7144°3
1/2 | 262-323 | 5476°0 1/2 | 281178 | 6201°211 1/2 | 300-022 | 71€3-0
B/8 | 262°716 | 5492°4 5/8 | 281°565 | 6308°8 5/8 | 3C0-415| 71818
3/4 | 263°108 | 5508°8 3/4 | 281°958 | 6326°4 .| 3/4 | 300-807 | 7200°6
7/8 | 263501 556253 7/8 | 282°351 63441 7/8 | 301-200 ), 7219°4

84 263°894 | 5418 || 9O 282°743 | 63617 || 96 301-593 | 7233-2
1/8 | 264286 | 55583 1/8 | 283°136 | 6379°-4 1/8 | 30L°986 | 724871
1/4 264°679 | 55748 1/4 | 283°529 | 6397-°1 1/4 | 302378 | 7276°0
3/8 . 2657072 | 5591°4 3/8 | 283°921 64149 3/8 302-771 72949
1/2 | 265°465 | 56079 1/2 | 284314 | 6432°6 1/2 | 303164 | 78138
5/8 ] 265 867 5624 5 5/8 | 284°707 | 06450°4 5/8 | 303556 | 7332-8
3/4 | 266250 ' 5641°2 3/4 | 2%5°100 | 6468°2 3/4 303 -949 73518
7/8 | 266-643 = 56578 7/8 | 285°492 | 6486°0 7/8 | 304-342 | 73708

|
H ]

85 1 267:035 @ 56745 1 285°885 | 65039 [ 97 304°734 [ 73898
1/8 | 267-428 | 56912 1/8 | 286°278 | 6521°8 I 1/8 | 305°127 | 7408°9
1/4 | 267-821 | 5707-9 1/4 | 286°670 | 6539°7 1/4 | 3056°5620 | 7428°0
3/8 | 268-213 | 5724°7 3/8 | 287+063 | 668576 3/8 | 306°913 | 7447°1
1/2 | 268°606 | 5741 °5 1/2 | 287°456 | 6575°5 1/2 | 306°305 | 74662
5/8 | 268°99% | 5753°3 5/8 | 287-848 | 6593°5 5/8 | 306-698 | 7485°3
8/4 | 269°-392 | 5715-1 3/4 | 288-241 | 6611°5 3/4 | 307-091 75045
7/8 | 269°784 | 5791-9 /8 | 288634 | 6629°6 7/8 | 307-483 | 7523°7

86 270°177 : 5808°8 || B2 289-027 | 6647°6 (| 98 307876 | 7643°0
1/8 | 270°570 | 5825-7 1/8 | 289419 | 6665°7 1 /8 ] 308°269 | 7562-2
1/4 | 270962 | 5842°6 1/4 | 289-812 ; 6683°8 |' 1/4 | 308661 75816
3/8 | 271-366 | 0859°6 3,8 [ 290-205 | 6701-9 3/8 | 309°054 | 7600°8
12 | 271°748 | 8876°5 1/2 1 290°597 | 6720°1 | 1/2 | 309-447 | 7620-1
5/8 | 272-140 | 5893°5 5/8 | 290°990 | 6738°2 5/8 | 309°840 | 7639°5
3/4 | 272°533 ' 59106 3/4 | 291383 | 6756°4 3/4 | 310-232 | 7658°9
7/8 | 272°926  5927°6 7/8 |291-775 | 6774°7 | 7/8 | 310°625 | 7€78°3

87 273°319 ' 59447 3 292°168 | 6792°9 || 99 311-018 | 76977
1/8 | 273°711 | 5961°8 1/8 | 292-561 | 6811-2 | 1/8 | 311-410 | 7717t
1/4 | 274°104 | 5978°9 1/4 | 232-954 | 6829°6 1/4 | 311-803 | 76366
8/8 | 274°497 | 59960 3/8 | 293346 | 6847°8 3/8 | 312-196 77156}
1/2 | 274889 | 6013°2 1/2 | 298-739 | 6866°1 1/2 | 312°588 | 77756
8/8 | 2756°282 | 6030°4 5/8 | 294-132 | 68845 (! 5(8 312-98\ | %
3/4 272 675 6864] 6 g/; ;9: 624 690?.'%% \ %l\i %;'\6‘;\}:‘ '\‘_t;_:"\\.‘

276°067 | 6064 94 1 * =
7/8 7! , 9/ 7/ 917 | 692 \'\ ‘(\ AR Y
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SQUARE ROOTS, AND OUBﬁ

ROOTS.
Squarel Cube | Square[ Cube
No. |Square.| Cube. | Hoot. BOUL INg |Square.| Cube, | Koot. Root.
ARA: v
SN P A A, A R
1 1 1 | 1+000 | 1000 ! 5l 2601 182651 | 7-141 | 3°708
2 4 8 | 1414 | 1°259 | 52 2704 140608 | 7211 | 3:782
3 9 27 | 1-732 | 1442 | 53 2809 143877 | 7280 | 3°756
4 16 64 | 2000 [ 1-587 || 54 2916 1567464 | 7°348 | 3°779
] 25 126 | 24236 | 1°709 b5 3026 166376 | 7°416 | 3802
6 36 216 | 2°449 | 1-817 | 56 3136 178616 | 7°483 | 3825
K 49 343 | 2645 | 1°912 || 57 3249 185198 | 7°540 | 3-848
8 64 612 | 2-828 | 2-000 I' 68 33d¢ 195112 | 7°615 | 3870
9 81 729 ( 3°000 | 2°080 ; 39 3481 2056379 | 7°681 | 3892
10 100 1000 | 8°162 | 2°154 60 216000 | 7°745 | 3-914
11 121 1331 | 3°316 | 2°223 || 61 3721 226981 | 7°810 | 3-936
12 144 1728 | 3-464 ( 2°289 |[ 62 3844 238328 | 7-874 | 3-957
13 169 2197 | 3-605 | 2351 63 3969 250047 | 7-937 | 3°879
14 196 2744 | 3°741 | 2°410 || 64 4096 262144 | 8°000 | 4°000
15 225 3375 | 3:872 | 2°466 65 4225 274625 | 8°062 | 4-020
18 256 4096 | 4°000 | 2°519 (| 66 287496 | 8°124 | 4°041
17 289 4913 | 4123 | 2°671 67 4489 300763 | 8°185 | 4°061
18 824 5832 ( 4°242 | 2°620 68 4624 314432 | 8°246 | 4081
19 361 6859 | 4-368 | 2°668 69 4761 328509 | 8°306 [ 4°101
20 400 4°472 | 2°714 70 4900 343000 | 8°3R6 | 4°121
21 441 9261 ( 4°682 | 2°788 71 5041 357911 | 8°426 | 4°140
22 484 10648 | 4690 | 2°802 72 b5ls4 373245 | 8°485 | 4°160
23 520 12167 | 4°795 | 2°843 73 5329 389017 | 8°544 | 4°179
24 876 13824 | 4898 | 2°884 74 5476 405224 | 8602 | 4°198
26 625 15625 | 5°000 | 2-924 7% 5625 421876 | 8°660 | 4-217
26 676 17576 | 5099 | 2°962 76 5776 438976 | 8°717 | 4238
27 729 19683 | 5°198 | 3000 || 77 5929 456333 | 8°774 | 4°254
28 784 21952 | 5291 | 3-036 78 6084 474552 | 8°831 | 4272
29 841 24389 | 5-385 | 3-072 79 6241 493039 | 8°R88 | 4°290
30 900 27000 | 6°477 | 3°107 80 6400 512000 | 8°944 | 4°308
3l 961 29791 | 5°507 | 3-°141 81 6561 531441 | 9°000 | 4-326
32 1024 32768 | 5°656 | 3°174 || 82 6724 551368 | 9°055 | 4°344
33 1089 36037 744 | 3207 || 83 6889 571787 | 9°110 | 4°362
3¢ 1166 39304 | 5°830 | 3239 |! 84 7056 592704 | 9°165 | 4379
35 1225 42875 | 5°916 | 3-271 || 85 7225 614125 | 9-219 | 4°396
36 1296 6°000 | 3°301 86 7396 636066 | 9°273 | 4°414
37 1369 bO653 | 6°082 | 3-382 || 87 7569 658508 | 9°-827 | 4°431
38 1444 54872 | 6°164 | 3361 88 7144 681472 | 9-380 | 4°447
39 1521 059319 | 6°-244 | 3°391 89 7921 704969 | 9°433 | 4°464
40 1600 64000 | 6°324 | 3°420 90 8100 728000 | 9486 | 4°480
41 1681 68921 | 6°403 | 3-448 || 91 8281 758671 | 9°539 | 4°497
42 1764 74088 | 6°480 | 3°476 92 8464 778688 | 9°501 | 4°514-
43 1849 79607 | 6°857 | 3°503 93 8649 804357 | 9°643 | 4°530
44 1936 85184 | 6633 | 3-630 || 94 8436 8305684 | 9°695 | 4°546
45 2025 91126 | 6°708 | 3°356 95 9025 857376 { 9°746 | 4°660
46 2118 97336 | 6°782 | 8°583 96 9216 884736 | 9°797 | 4°678
v 2209 | 103823 | 6°856 | 3-608 (| 97 9409 012673 | 9°848 | 4°604
48 2804 | 110592 | 6°928 | 3°634 || 98 9604 941192 | 9°R99 | 4°610
49 2401 | 117649 | 7°000 | 3°659 || 99 9801 870299 | 9°949 | 4-626
50 2500 | 125000 | 7°071 | 3°684 || 100 | 10000 | 1 10000 | 4°-641
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SQUARE ROOTS, AND OUBE

ROOTS.

8quare; Cube Square| Cube
No. |Square.| Cube. ; Root. | Root. || No. | Square.| Cube. | Root.| Root.

RAR% Y

I
106 | 11026 | 1157625 | 10-24 | 4°717 |l 360 120600 | 4 1897 | 7°116
110 | 12100 | 1331000 | 1048 | 4°791 || 366 | 133225 | 48627125 ( 10°10 | 7-148
118 | 13225 | 1520875 | 10-72 | 4°862 (| 370 | 126900 1923 | 7179
120 | 14400 | 1728000 | 1095 | 4-932 || 875 ' 140625 | 52734375 | 1936 | 7-211
128 | 15626 | 1953125 | 11°18 | 5-000 || 380 | 144400 | 54872000 | 1940 | 7-243
130 | 16800 | 2187000 | 11-40 | 5-065 || 385 | 148225 [ 57066625 | 1962 | 7-274
135 | 18226 | 2460375 | 11+61 | 5-120 || 300 152100 | 59319000 | 1974 | 7306
140 | 19600 | 274000 | 11-83 | 6-192 | 395 | 156025 | 61620875 | 19°87 | 7337
145 | 21026 1204 | 5253 i| 400 | 160000 | 64200000 | 20-00 | 7368
160 75000 | 1224 | 5-313 || 405 | 164025 | 66430125 | 20°12 | 7-308
166 | 24025 | 3723875 | 12°44 | 6371 ;| 410 | 168100 | 68921000 | 20-24 | 7-428
160 | 25600 | 4096000 | 12°64 | B-428 || 416 172225 | 71473375 | 2037 | 7-469
165 | 21225 | 4482125 | 1284 | 5-4n4 || 420 | 176400 8000 | 2049 | 7-488
170 | 28900 | 4913000 | 13-08 | 5-539 || 425 | 180626 | 76765625 | 2061 | 7°518
176 | 30626 | 5369375 | 1322 | 5-503 || 430 | 184800 | 79507000 ( 20-736| 7547
180 | 32400 | 5832000 | 13°41 | 5-646 || 435 | 189225 | 82312875 | 20-856| 7576
185 | 84225 | 6381626 | 1360 | 5-698 || 440 | 193600 | 85184000 | 20-976| 7606
190 | 36100 | 6 13+78 | 5748 || 446 | 198025 | 88121125 | 21 7634
195 | 38025 | 7414875 | 1386 | 5-798 || 460 | 202500 | 91125000 | 21 -213| 7663
200 | 40000 14°14 | 5-848 || 455 | 207025 | 94196375 | 21:330| 7691
205 | 42025 | 8615125 | 14-31 | 5896 || 460 K 211600 | 97336000 | 21447 7-719
210 | 44100 | 9261000 | 14+49 | 5-943 || 465 | 216225 | 100644625 | 21 -663| 7747
216 | 46225 | 9938375 | 14-66 | 5-990 [| 470 | 220900 21-679| 7774
220 | 48400 | 10848000 | 1483 | 6-036 || 475 | 225625 | 107171875 | 21794 7-802
225 | 50625 | 11390625 | 15-00 | 6-082 [[ 480 | 230400 | 110592000 | 21803 7-829
230 | 52000 | 12167000 | 1516 | 6126 || 485 | 235225 | 114084125 | 22°022| 7856
286 | 56226 | 12977875 | 1682 | 6°171 || 490 | 240100 | 117649000 | 22°135] 7883
240 | 57600 15+49 | 6-214 || 495 | 245025 | 121287375 | 22248 7-910
245 | 60025 | 14706125 | 1565 | 6-257 || 500 | 250000 | 125000000 | 22°360j 7937
250 | 62600 | 1 1681 | 6299 || 610 | 260100 | 132651000 | 22583 7-980
285 | 65025 | 16581376 | 1596 | 6341 || 520 | 270400 | 140808000 | 22°803| 8 041
260 | 67600 | 17576000 | 1612 | 6382 || 840 | 291600 | 1567464000 | 23-237| 8143
265 | 70225 | 18609625 | 1627 | 6-428 (| 560 | 313600 | 175616000 | 23-664| 8247
270 [ 72900 | 1 16+43 | 6-463 || 580 | 836400 | 196112000 | 24-083| 8-339
275 | 75625 | 20796875 | 1668 | 6502 || 600 | 36C000 | 215000000 | 24 *494| 8434
280 | 78400 | 21052000 | 1673 | 6-542 || 625 | 390625 | 244140625 | 25°000| 8 549
285 | 81225 | 23149125 | 1688 | 6°580 || 650 | 422500 | 274625000 ( 25°496| 8662
290 | 84100 17+02 | 6°619 || 675 | 455625 | 30754687 | 26°980| 8772
295 | 87025 | 25672875 | 1717 | 6656 || 700 | 490000 | 843000000 | 26-457| 8879
300 271 17-82 | 6694 || 725 | 525625 | 381078125 | 26°926] 8983
805 | 93025 | 28372625 | 17-46 | 6-731 || 760 | 562500 | 421875000 | 27-386( 8085
310 | 96100 | 29791000 | 1760 | 6-767 || 776 | 600626 | 465484375 | 27838 8185
315 | 99225 ( 312668756 | 1774 | 6804 || 800 | 640000 | 512000000 | 28 -284| 8 -283
320 | 102400 | 32768000 | 1788 | 6-839 || 826 | 680626 | 561515625 | 28722| 9-378
325 | 105625 | 34328125 | 18-02 ' 6-875 || 850 | 722500 | 614125000 | 29°154| 9-472
330 | 108900 | 85937000 | 18-16 6910 || 875 | 765625 | 669921875 | 29580 9-564
335 | 112226 | 375695375 | 18+30 ' 6-945 (| 900 | 810000 | 729000000 | 30-000f 9-654
340 | 116600 | 39304000 | 1843 ;| 6-979 || 925 | 855625 | 791453125 | 30°413| 9743
345 | 119025 | 41063625 | 1857 | 7-013 || 950 | 802500 | 857375000 | 30°822| 9830
350 | 122500 | 42875000 | 18°70 | 7-047 || 975 | 850625 | 926859375 | 3L R
885 | 128025 | 44738875 | 1884 7°080 {11000 {1000000 \LOOOVRRMNNY | T ELRN-Hh
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TABLE OF FOURTH POWERS OF NUMBERS.

N N+ N N+ N N+ N N4

1 100 3% 112 5% 916 73 | seo7
1} 160 3 130 58 | 1000 7% | 8846
1% 244 34 150 58 | 1093 8 4096
1# 857 3 173 5§ | 1191 84 | 4358
1} 506 83 198 6 1296 8t | 4632
1 6-97 3 228 6F | 1408 8% | 4920
13 938 4 256 6% | 1526 8% | 5208
13 | 12-4 4} 289 6§ | 1652 8% | 5534
2 160 4% 326 6k | 1785 8% | 5861
2t | 20-4 4§ 366 68 | 1926 8% | 6204
2k | 256 43 410 63 | 2076 9 6561
2% | 31°8 4§ 458 6% | 2140 9t | 6933
2k | 891 43 509 7 2401 9t | 7821
28 | 475 4% 565 73 | 2877 93 | 7725
23 572 5 625 74 | 2763 9t | 8145
2t | 683~ 6% 690 7% | 2959 of | 8582
3 %\A 5% 760 7% | 8164 9% | 9036
3§ Y7964 f 68 835 || 7F | 8380 || 9% | 9509

Logarithms.—The logarithm of a number o a given base is the

dex of the power to which the base must be raised to give the
number; thus if m=a*, z is the log. of m to base @. In the common
system of logs. the base is 10, or the successive values of «, which
satisfy the equation m=10r, that is, 2 is the log. of m to base 10. In
the Napierian or natural system of logs., also called hyperbolic logs.,
the base is denoted by the symbol ¢ and is the sum of the series

1 1 1
2 += — — .
2 23 gsa \
its value is 2718 ..... the log. of which to the base' ¢ is

23026 . . . . . ; hence the modulus of common logs. is

1 1 ) \
log ¢10 ~ 3025 ..., "434¥....

that is, to find the common log. of a number, multiply its Napie
or hyperbolic log. by 043429 . . ... C’onversel;, to ﬁl};,d the

g’sg;ggﬁn 'or lfy.pfrbolio log. of & number, multiply its common loog.
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DYNAMICS.

Absolute Units of Force.—The * absolute unit of force” is a
term used to denote the force which, acting on a unit of mass for a
unit of time, produces a unit of velocity.

The unit of time employed is always a second.

The unit of velocity is, in Britain, one foot per second; in
France, one metre per second.

The unit of mass is the mass of so much matter as weighs one

unit of weight near the level of the sea, and in some ite
latitude.

In Britain the latitude chosen is that of London; in France,
that of Paris.

In Britain the unit of weight chosen is a pound avoirdupois, and
is equal to 32'187 of the corresponding absolute units of force.

In France the unit of weight chosen is a gramme, and it is equal
to 9-8087 of the corresponding absolute units of force.

The proportions borne to each other by the absolute units of force
in different countries are nearly the same as those of the units of
work, and would be exactly the same but for the variation of the
force of gravity in the latitude. Gravity is about 1:00017 times
greater in London than in Paris.

Power is expressed in unite of work in unit of time as foot-pounds
per second or per minute.

1 horse-power = 560 foot-pounds per second.
= 88,000 foot-pounds per minute.
= 1,980,000 foot-pounds per hour.

1 horse-power = 1-0139 cheval-vapeur.

1 cheval-vapeur = 75 kilogrammetres per second.
= 542'5 foot-pounds per second.
= 09863 horse-power.

‘Work.—1 kilogrammetre = 7:23314 foot-pounds.
1 foot-pound = 0°188253 kilogrammetres.

Energy.—It is known that energy manifests itself under different
forms, and that one form of energy 1s quantitatively convertible into
another form, without loss. It is also known that each form of
energy is expressible as the product of two factors, one of which has
been termed the “intensity factor,” and the other the ‘ capacity
factor.” Prof. Ostwald, in the last edition of his ‘ Allgemeine
Chemie,” classified some of these forms of energy as follows :—

Kinetic energy is the product of mass into the square of velocity.

Linear s » length into force.
Surface » ” surface into surface tenson.
Volume 9 » volurae into pressure.

w2
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Heat energy is the product of heat capacity (entropy) into tem.

perature.
Electrical ,, » electric capacity iuto potential.
Chemical ,, ' ‘“ atomic weight *’ into affinity.

Let ¢ =time (seconds).
s =space in feet.
V =initial velocity in feet per second.
v —ﬁnal ”» ”» ”
U =average ,, » "
Then & =vt, v=38[t.
T—3(+V).
¢ =Ut=% (v+V)¢
If velocity increases or diminishes uniformly from V to v foot
seconds, then the acceleration or retardation f is given by
JI=( v-V) t foot seconds per second.
v =« V+ ft.
UO=V+irt
s =Vi+ife.
Again, since v—V =f#,—
3 (v+V)=U=34/t.
Multiplying we get—
} o2} Vi=fs.
If a force of P pounds acts on a weight of W lbs,, it produces an
acceleration given by—

_'L‘_ = I?._ = °,
= W (9=322)

If the force P pounds acts through s feet for # seconds, and
produces a velocity of v foot seconds,—
then since 3 »? -fa,v =ft—

*“tWolg=Psand Wolg=P{

The expression i W v%/g denotes the “kinetic energy” of a body

in foot-pounds.

A force of P pounds acting for £ seconds is called the “impulse "
in second pounds, and, since W v/g=P ¢, W v[g is called the
“ momentum " or quantity of motion that a body of W lbs. weight

possesses, and is meaeureg in second pounds.
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Thus, & body starting from rest, the energy developed is—
P s = § W o%g (foot pounds),
the momentum— P ¢ = W v/g (second pounds),
but if a body already has a motion of V foot seconds, the energy is—
tWollg — 1 WVg =P,
and the momentum—
W o/g — W V/g = P ¢ (second pounds).
Thus, if & body such as a truck on a railway is acted on by a hori-
zontal force of P pounds for ¢ seconds, the velocity acquired will be—

—% g t (foot seconds),
the energy acquired will be—
1 —% g & (foot pounds),

the momentum acquired will be—
P ¢ (secoud pounds),
and the distance gone will be—

P 3
3 w9 3 (feet).
If the body is on an incline making an angle of a° with the

horizon, it slides with an acceleration given by—
S _ Wein. @

g w
S = gsin. a®
Formulse of Falling Bodies in Air,
g =32°2. v = Velocity in ft. secs.
& = Space in feet. ¢ = Time in secs.
)
= 2 = 7
¢ gt 29
— 2
v=g¢= NJ2gs — 'T"
g v g

‘When a body is thrown upwards with an initial velocity of V
ft. secs., if T is the time taken to reach the height S feet, these
formulse become— - v

s8=Vt—-3g83 = S=_
29 29

v=V — 2g8=V — gt V =4/2g8

t_ch+V2+Vv =V

vy
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If the body is thrown downwards—
s=Vit+ {g¢

v=V + /395=V + gt
t=2gc+V‘~‘-Vo

yv

g = 822 g =161
2
9~ 805 1 - o0-03106
4 g
1
1 _ o001 29 = 64
37 0-016563 g = 64°4
Vi2g = 8°025

Circular Measure.
Angular and Linear Velocity of Wheels.

Unit of circular measure that angle whose arc equals radius,
usually called a radian, and is }-:2 = 57°3. It is denoted by w.
If » be the radius of & circle, and v the linear velocity of any point
on its circumference—

v =mwrandow =21,
p

1 revolution per min. = 2 = units of circular measure per min.

Circular measure = degrees x 0°01745.

Oentrifugul Force.

W =Weight of body.
r =DRadius of circle it describes.
A*=Angular velocity in the circle in radians.
Of. =Centrifugal force.
oft= W A _W_V
g g r

¢ If the lima;r velocity is given, V, A =..Y7 andV=Ar
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THE PENDULUM GOVERNOR.

N - e e ew--

T ..

R
1
]
2
|
*_ _——— e W i

SiMPLE WATT GOVERNOR.
(Foot-lb.-second units.)

Let W = Weight of each ball in 1bs.

R = Radius of system in feet.

H = Height ,, » »

v = Velocity of rotation in feet per second.

n = Revolutions per second.

g = Acceleration due to gravity = 82-2.
Each ball as the system revolves is under the action of three forces:

A deflecting force, which produces a ciroular instead of a rectilinear

motion, given by GRS the tension in the rod, ¢; and the weight, w.

H_W . _gR?
R-We That is— =5
: gR 0 = xRy = 27BN
60
If % be the height in inches—

B B2 602,
R e L L P

N= A / E@hioq = %6— Revolotions per win,
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Speed and Revolutions.
Let M be the speed in miles per hour;

R the revolutions of driving wheel per minute,
C the circumference of driving wheel in inches, then—

1056 M
= —‘_'C —
1056 M
R
R.C
1056

SPEED TABLE.

C =

M=

Specially Computed for the “ Automotor” by G. H. Little, C.E.

.1 Statute Mile = 1,760 yards.

Miles per Yards per Yards per Time in seconds
hour. minute. second. for 100 yards.
1 2933 *49 20457
2 58 °66 ‘98 102 -28
3 88°00 1-47 6819
4 11733 1-95 6114
6 146 ‘66 2°44 40-91
6 17600 293 84°09
7 205 33 8°42 2922
8 23466 391 25°57
9 26400 4°40 22-73
10 293 -33 489 2046
11 32266 537 1860
12 8562 :00 5°87 17-05
13 881-33 635 1574
14 410 ‘66 684 14-61
15 440 00 738 1864
16 469°33 7°82 12-78
17 498 -66 8:31 12-03
18 528 -00 880 11-36
19 65733 9-28 1077
20 686 *66 978 10-23
21 616 -00 10 °26 974
22 645 -33 1075 9:30
28 67466 11-24 8475
24 70400 1173 8562
25 783-83 1222 818
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Railway Speed Table.

g Time of wb Time of L Time of
2 performing §‘2 performing 2 performing
™ a5 , )
& lmi “& jmi joijlmi & }mi. jmi Imi
miles. m. 8. . m.g. m.s. ' m.s. m. s | m.s.
5 12 0 ‘116 230 43 02 0411
] 10 0 112 224 44 02 040|121
17 '8 34 19 218 45 020'040|120
8 780 16 213 46 019 039|118
9 6 40 14 28 47 019 038|116
10 6 0 12 24 48 018 0237|115
1 ‘ 527 10 20 49 018!036(113
12 5 0 058 186 50 018 036|112
13 437 05 )5, 81 017 035!/110
14 417 33 027 0684 149 52 017 034'1 9
15 4 01 3 /02 08 146 53 017:-034 1 7
16 0686 152 345 3 02 051 143 54 016 033 1 6
1T 0568 146 331 36 02 050 140! 5 016 083 1 &
18 050 140 320 37 024 048 137 56 016 032 1 4
19 1047 13¢ 3 9 88 023 04/ 134 & 015,031 1 3
20 0456 130 3 0 39 023 046 132 58 015 031 1 2
21 042 125 2651 40 022 045 130 59 015 030 1 1
22 040 121 243 41 021 043 127 60 015/030 1 0
28 039 118 236 42 021 042'128
Speed of Steamships.
Let V = Speed in knots.
D = Displacement in tons.
LH.P = Indicated horse-power.
C be a constant, or displacement co-efficient,—
Then V3 x 3/ D2 C x LHP, 3 ===
v = 2R et 2
—Y— =1HP. v v D
—
C x L.LH.P. . Vix {3/ D
3 —2 = V —— =
v LHP.

Up to speeds of 12 knots, these formule may be relied upon to give
fairly accurate results. ' 7 pontos

Co-efficient of Merit for Steamships.

Co-efficient = _DixV: .
K

‘Where D is displacement in tons, V is speed in knate, snd W
is the consumption in tons of coal in 24 hours.
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To determine Speed of Steamships.

*A knot is frequently, but very erroneously, used as expressing the
length of a nautical or sea mile. A knot is a speed of one nautical
mile, or mean minute of latitude per hour, and it is » speed of 101'4
feet per minute, the nautical mile being taken as 6,080 feet.

Let T be the time in minutes occupied in * running the mile*
with the tide.
t be the time in minutes occupied in * running the mile ”

inst the tide.
V be the speed of ship in knots (nautical miles per hour).
0T +¢
V="

Table for Converting Knots into Miles.
(The Admiralty Knot= 6,080 feet. 1 statute mile=5,280 feet.)

Knots. Miles. Knots. Miles. Knots, Miles.
100 1152 875 10076 16 50 19000
125 1-439 900 10364 1675 19288
1-50 1727 9:25 10662 17 -00 19576
176 2015 950 10939 1725 19864
200 2303 975 11-227 17 -50 20-152
225 2591 10°00 11516 1775 20439
-2°50 2-879 10-25 11-808 1800 20 727
276 3-167 1050 12°091 1825 21015
800 3455 10-75 12879 1850 21-303
825 3742 11 . 12+667 1876 21591
3°50 4°030 1125 12955 1900 21-879
375 4318 1150 18 -242 1925 22167
400 4°606 1176 18530 1950 22456
425 4894 1260 13818 1975 22742
450 5-182 12-25 14°106 20 -00 23030
475 5470 1250 14 -394 2025 23-318
600 5758 1276 14 °682 2050 23606
625 6045 1800 14970 2075 23 894
560 6333 18-25 15258 2100 24182
5°75 6621 1350 15 545 2125 24°470
6°00 6909 1875 15 ‘838 2150 24,4758
626 7197 1400 16-121 2176 25045
650 7485 14,26 16409 2200 25-333
675 7773 14-50 16 ‘697 22-25 25 *621
7-08 8061 14°75 16985 2260 25 -909
725 8349 1500 17278 2275 26-197
760 8-636 1526 17 -561 2800 26485
78 8924 15 50 17 848 28 ‘50 27061
& 00 9212 ) 1575 18°186 2400 27686

& 25 9600 | 16-00 18 424 24:°50 28212
50 /) 9788 [/ 1625 | 18412 | 26°00 \ WM

|
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TRACTION.

Resistance of Road.

This is usually expressed as being » bs. per ton of vehicle, but » is a

curve the equation of which is— .

r=A+ B¢
where A is the resistance at starting and B a term which increases
with the square of the speed.

A and B are determined as follows :—On a given road the gradient
of 1in m is measured, and the speed at wh'ch the vehicle first begins
to move is observed ; and on another and steeper gradient of 1 iun m,
the speed of the vehicle is observed, then

2240

A=22%0 4A+Bw = 290
m n

equations which enablv us to determine A and B.

Uibs. per Ton.

Sand If dry & loose 560 Iba.

Curve Showing Resistance
to Traction
-on Various Roads

“rom Telford & Babage's data. .
(LYY]

Fresh Earth

Cobble Stones.

Road & Gravel.

1 Dry Clay.
Meadow
Macadam and Stone Blocks.

do. do.

Streets
Macadam
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According to data obtained recently by the United States Agri-
cultural Bureau, the resistance to traction is as follows, per ton of
2,000 lbs, :—

Asphalte level, pocr condition .. . ee 26 1bs.
am , good » . . . 38,
Dirt Road ,, .

Macadam, 10 per cent. T .. 236
Average result for Gooci) mdm Road on the "
level e . .. 41,

Influence of Roads and Weather on Traction.

According to tests made by E. Whyte-Smith, and communicated
to the Institute of Electrical Engineers, the pull required per ton
of vehicle for various roads and for three different conditions of
weather is given in the following table :—

Pull in 1bs. per ton.

N -

Asphalbe e .. 22 23 22
( ) .o 22 31 36
Macadam good . 52 50 49
Macadam.. . . 60 51 50

Macadam (soft) .. . 97 51 52

Gradient.

If a road makes an angle of a° with the horizon, or rises vertically
by m feet, the grade is usually expressed as 1 in m, and tan. ¢°= % .

The friction is estimated by the resistance, #, in 1bs. per ton of vehicle,
so that on the level the co-efficient of friction u __MT)

The acceloration or retardation, f, of a vehlcle on an incline is
given by—
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Influence of Grade on Traction.
P=F*+aW,
where P is pull in 1bs. as shown by a dynamometer; F+ is the pull in
1bs. requu'eS' to draw the vehicle on the level ; & is the inclination of
the grade expressed as a fraction ; and W is the weight in lbs. of the
vehicle.
More accurately
P = W sin. a + p cos. a,

where u isthe co-efficient of traction. If P for any grade is known
then .

p= % — per cent. of grade.
Values of u for trams :—
12 1bs. per ton at a speed of 1 mile per hour.
13 10

”» » ” ”

14 ”» ” » 15 4

15* ” » » 20 ”»
(DawsoN.)

Table of Gradients.

in— Load considered

Grade in Equa) to ; Rise or Fall | as unity, propor-

Per Cent.| Tnits Angle of— | in 1 Mile. |tion that horse
i . can draw.

20 lin 5 11° 19 | 1066

17 1, 6 9 260 | 880

14 1, 7 & 09 754

124 1., 8 7 08 635

1 1, 9 6 17 586

10 1, 10 5° 4% 528 -25

9 1,1 s 11 480 -265

8 1, 12 4° 46’ 440 28

73 1,13 4 2¢ 406 295

7 1, 14 4° 05 337 -31

6} 1, 15 3 49 352 -325

6% 1, 16 3 35 330 34

6 1, 17 3 22 310 855

5% 1, 18 8 11 293 37

5 1,19 3 o0 277 -385

5 1, 20 2 52 ' 204 4

4 1, 25 2 18 218 *52

33 | 1, 3 1° 55 156 64

28 1, 8 1° 88 | 151 78

2% | 1, 40 1° 26 132 ‘85
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Horse-power required to propel a Vehicle on an Incline.

Let W =Total weight to be moved.
a =Angle of grade.
v =8peed in miles per hour.
R =Resistance to traction in lbs. per ton.
Hp. =B Cos.a & 2240 8ina) W o
o 376

If the gradient be expressed as 1 in m the formula may be
vritten— 2240 .W ‘
v
(=) o

A locomotive exerting a pull of P tons and hauling a train of

‘W tons up an incline of 1 in m, and the resistance of the road being
# 1bs. per ton, will in a time of ¢ seconds generate a velocity—

(P _ 1 _
v =(w = m) g t (foot seconds),

in the distance—
s= (X2 -1 _ . ) 1 9 © (feet)
W m 2240 ’

and will develop a kinetic energy, K E, of—
P 1 r \?2
= —— . — — t2 .
EE=W (W B 2240) 19 (foot tons)
(GREENHILL.)

Tractive Power of Locomotives.

For simple engines

_DiP~.L
F=—
For compound engines
F=D P"L
2d "’

where D is diameter of H.P. cylinder, D, diameter of L.P. cylinder,
L length of stroke, P is the mean pressure of steam in simple
engines, but in compounds P is the sum of the mean pressures in
the H.P. and L.P. cylinders divided by ratio of cylinders, and d is
diameter of driving wheels.
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Tractive Resistance on Tramways.

The average pull required per ton of load to keep a car moving is
80 lbs. With exceptionally clean rails, as during a heavy rainfall,
and with the rail grooves void of dirt, the pull may be as low as
20 1bs. per ton, or below this figure, approximating to the 16 or 12 1bs.
of railway work. Again, a very dirty, cloiged rail, may demand
more than the 30 1bs. Multiplying the pull by the speed in feet per
minute gives the power in foot-pounds, so that the horse-power is
%ﬂ, where T is the pull in lbs. per ton
necessary, W is the load in tons, and V the speed in feet per minute.
This rule gives the horse-power on the level. To find the power on a
grade, the vertical rise of the car is found by dividing the speed of
the car in feet per minute by the length of road in which there is a
rise of 1 foot. The number of feet of vertical lift multiplied by the
total weight in pounds is the measure of the work done against

simply H.P. =

gravity, or V_;)_VZ’ where W is the load, V is the speed, and D is

the distance in which the road rises 1 foot. Thus on a 1 in 30 grade,
D =30. The addition of the two results gives the total horse-power.

4 Friction in Vehicles.
A
- b - e - e e e w e e - ‘ ‘ c

In order to determine the friction in a vehicle, a convenient smooth
road is selected, which has one portion level and the other on a
known grade. Let A B C be such a road, and let the distances
A B, B C be measured. The vehicle is placed at A, and allowed to
run down the slope A B and aloung the level portion B C.

Let W be the weight of the vehicle in lbs.

h  the vertical drop.

v the meanspeed in feet per second, while passing the point s.

s the distance from the starting poiut A to middle of B C.

f the frictiont of the vehicle in lbs. per 1b. of W, then—

W & = The foot-lbs. of work due to gravity.

W »?
%Vq Th k ded in f foot-1bs

& = The work expended in friction in foot-1bs.
S e . |

SWs=Wh— 29

o fmh— _V_’ The friction of the vehicle in lbs. per ton
< 2¢ is 2,240 1.
N

= The kinetic energy of the vehicle while passing s.

.
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The Prony as the Unit of Power for Moto-Vehicles,

. The poncelet is 100 kilogrammetres per second, and the horse-
power is 75 kilogrammetres per second. The kilogrammetre per
second is too long a name, and is also an unscientific derivation.
The prony is a unit of 10 kilogrammetres per second, or the tenth
of a poncelet, and almost equal to the hectowatt or one tenth of a
kilowatt in electrical nomenclature. The prony is exactly
98'1 watts, or practically 100 watts.

The advsnta%e of the use of the prony as a unit in the calcula-
tio? ﬁf powers for motor vehicles is its simplicity. The calculation is
as follows :— .

Let P be the power in pronys.
F be the weight of the vehicle in tons.
% be the coefficient of traction in centimes ; tan a the gradient
in centimes.
v be the speed in metres per secoud.

Then—
P = F (¥ x Tan a) v (pronys).

Ezample.—A vehicle weighing 1,500 kilogrammes is required to
ascend a gradient of 2 per cent. at a speed of 4 metres per second ;
the coefficient of traction being 3 per cent.

wil’ll‘hbee power neressary to apply to the periphery of the wheel
' P =158 x 2) 4 = 30 pronys.

If the efficiency of the system is 80 per cent. the power of the
motor to give the speed must be :—

30
P = 3= 37'5 pronys.

If an electric motor is in question it should furnish 37 hectowatts
or 3,700 watts.

Now that the horse is so rapidly losing his importance as a motor
it is reasonable to search for a substitute for him by creating
a unit more suitable for the actual requirements of the cycle and
automobile industries, The prony seems to fill the greater number
of the required conditions. ‘
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. ANIMAL POWER.

Average power of a man working to the best advantage is lifting
70 1bs. 1 ft. in 1 second for 10 hours per day, or 4200 ft. lbs. per
minute, = 0'127 horse-power.

The average work of a horse in a day of 8 hours is 22,500 Ibs.
raised 1 ft. in 1 minute, or 0'68 of the theoretical horse-power.

A horse can only exert a theoretical horse-power for 6 hours per day.

1 indicated horse-power = 1'4 times the average power of a horse,

The strength of a horse is equivalent to that of 6 men.

Average Work of Horses.
Useful effect for 1 day, drawing for 1 mile.

|
Milesper | Timeof ..
hour. l Working. OnaCanal. | Ona Railroad. | On Turnpike.
Hours, ‘T'ons, ‘Tons. ‘T'ons.
2% 115 520 115 14-0
3 80 243 92 12°0
4 45 102 72 90
5 | =29 52 57 72
6 ! 20 30 48 60
7 | 1-5 19 41 5°1
8 i 1-125 128 36 4°5
10 0°750 6°6 288 36
(KEMPE.)
Pull \
Libs. Z50.
\ Pull| of a |Horse| at ' (Vark Speedp
From
3
250
20 N
150. \\
100,
\\\
.50
i 1 2. 5. Ly BT

-2
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MECHANICAL DATA.

WEIGHTS, &c., OF MATERIALS.
Specific Gravity—Weight and Strength of Metals.

| Weight | Weight, Strength persquare inch.
Metals ISpeclﬂc of of — \ —_
. Gravity.| 1 cubic | 1 cubic Tensile. Crush- | Trans-
foot. | inch. I ing. | verse,
1bs. lbs. ' toms. tons. tons,
Platinum... .. w. | 217531 | 1343-9 [ 775 | - -, =
. sheet ... | 28°0 1 1485°6 828 —_ - -
Gold, pure e e .. 187417 | 1150°0 | <665 | 9°1 - =
Mercury ... oo | 13°596 . 84875 -46117] — ' — |, —
Silver ... e .. 10°474 . 653°8 317 18°2 - -
Lead, cast we  we w1136 | 7085 | -408 8 31 —
» sheet .. .. . 114 | 7116 | -4l 15 ' — -
Biswuth ... s | 9°822 i 6131 353 145 - -
Copper, bolts ... ose w| B85 | 552°4 318 17°0 - | —
» o CBSE i e .| 84607 . 537°3 | <31 84 - —_
” sheet ... | 8°78 | 5481 316 13-4 -, -
” wire .. o | 89 1 555°0 32 260 - | -
Tin, cast . s e w| 70201 455°0 | -262 2°0 67 @ —
Zinc, cast... .. .. .. 70 437°0 | -252 33 — —
Iron, cast, from... .. .| 7°0 | 437-0| -252 | 60 | 360 20
T | 7°6 4744 278 13°0 64°0 34
"n a'erlf! s w| 728  451°0 26 7°3 48°0 26
Iron, wrought, from ... | 76 4744 -273 | 16°0 160 30
» R S I £ 486-9 | -281 : 2970 | 18°0 55
”» " average | 7°78 i 4856 | 28 | 22-0 169 38
Iron Wire . - - -— 40°0 — —_
Steel ,. w| 8°0 ° 499°0 288 52°0 | 150°0 —
, Plates .. .. .. . - 350 | 9070 -
Antimony, cast ... el 6072 419°5 242 47 — _
Aluminium, sheet wo| 2°67 | 1666 096 ©  — — _
Al ‘l'i cast 0 ...0/ 2:56 159 8 092 @ — — —
juminium 20 to 959/, of . . o " -
Bronze copper 768 ‘ 478'4 | 276 , 320 | 5870
Gun-Metal, 10 copper, 1 tin ...| 8°464 528°36| ‘306 . 16°1 — —
w o ) 1y e| 8°456  527°89| 305 | 136 — -
Brass, cast, 3 copper, lzinc ...| 8°397 | 524°18] -3 ;1371 — -_
‘White Metal (Babbit's)... ol 731 456°32| 263 , — —_ —_

Useful Numbers for Weight of Iron.—The following are
useful numbers to carry in the memory :—

% inch dia. = 1 lb. per ft. run. 1% inch dia. = 4 lbs. per ft. run.

% inch dia. = 2 lbs. per ft. run. 1% inch dia. = 8 lbs. per ft. run.
1 inch square of iron weighs 10 lbs. per yard, or 3-33 lbs. per foot.
1 square foot of iron 1 inch thick weighs 40 lbs.
1 cubic inch of wrought iron weighs 0 28 Ib.
1 cubic inch of cast iron weighs 026 1b.

400 cubic inches of wrought iron weigh 1 cwt.

#25 cubic inches of cast iron weigh 1 cwt.
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Specific Gravity and Strength of Timber.

Tenacity Crushing

Name. Specific tress per

gravity. squapr:rlnch. u';mu-: fhch.
Ibs. lbs. -

Ebony «evaverececesene caannnn 1°19 —_ 18,000
Greenheart vooevovens toneans ves 1°05 8,000 12,000
TEBK. « veveannersonnnnsceaannss 98 | 15,000 | 12,000
Lancewood «oecvavcoecenenenans ‘95 20,000 7,000
Oak, Dantzic cveevececscecncans -93 14,500 7,700
,, English ...... ves ‘93 15,000 8,250
Mahogany ..... ‘85 15,000 8,200
Hornbeam ....... .. 76 15,000 8,500
X 75 17.700 9,000
Pitch-pine .v.evevenirevnnnnens 70 12,000 6,000
Beoch cvveeiternnrronnisannnns ‘68 17,000 8,600
Elm..coveve: cocennceroncnnas 66 14,000 10,300
Red Pineeeearesesscrnsnecinens 54 10,500 5,000
Fir,Larch ....co00veiececnnnss 53 11,000 5,600
5 RigBivieiiiieeereccnsnanes 53 12,500 5,300

.

Decimal Bquivalents of inches and feet or pence and shillings.

Inches Feet
or or
Pence. Shillings.

3 = 004166
1 = 008333 °
13 = 0°125
2 = 0°16666
2 = 0-20832
3 = 0°26
3% = 0 29166
4 = 033333
44 = 0°3750
5 = 041666
5% = 045833
6 = 0°5

Inches
or
Pence.

PR

Feet
.or
Shillings,

0154166
058333
0:6250
0:66666
070832
0:75
0°79166
083333
08750
0°91666
QAN
RSN N
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‘Weight of Iron.

Cubic inches x 0°28 1b.
Thickness of plates in inches x 40
) ”» eighths x 5 ”» ”»
” » tenths x 4 2 ”»

Weight of Plate Iron per Sqnare Foot.

[T

1bs. per square foot.

il

Inch. Lbs. ‘! Inch. l Lbs. if Inch.’ | Lbs.
i Iy :
5 2517 ¢ ‘ 25'176 1§ ' 55387
4 5086 | 13 | 27694 1% 60-422
R 7°552 i 30°211 1§ 65458
1 10070 13 32729 | 13 70°493
25 12:588 i 35247 || 1% 75528
8 15°106 ¥} 37764 | 2 80'563
Y5 17-628 1 40282 | 2} 85604
3 20'141 1} 45317 2} 90639
& 22659 || 1% 50'352 24 | 100709

Weight of Flat Bar Iron per Lineal Foot.

Thlckness in chhons of Im-hes

Width, | —————~——- R s
Pl |8 s v ¢ ] 2] 3 1

1 ‘84| 1'05| 126 1'48| 169 | 211 | 263 | 295 338
1} ‘95| 1'118| 142 | 1'66| 190 | 237 | 285 | 332 380
11 1'05| 1'32| 1'58| 1'85| 211 | 264 | 317 | 369 422
13 1116 1'45| 1'74: 203 | 232 | 290 | 848 | 406 + 464
13 126| 1'58; 1'90; 2:22| 253 | 317 | 380 | 443 * 507
1% 1'37| 171 2°06| 2°40| 274 | 8343 | 412 | 480 549
13 1'48| 1'85| 2:22| 259' 295 | 369 | 443 | 517 591
1% 158 1981 2-37| 2°77| 317 | 396! 475 | 554 ; 633
2 1'69| 2:11| 2:53| 2°96| 3388 | 422 | 507 | 591 . 676
2 190 2:37| 285 333 380 | 475 | 570 | 665 | 7-60
23 211} 264 317 l 8369| 422 | 528 | 633 | 739 8456
23 2:32( 2°90| 848, 407 465 | 581 | 697 | 813 | 929
3 253 8'17| 3'80| 4'43| 507 | 634 | 760 | 887 11014
3% 274| 343 | 412 | 480, 549 | 686 | 824 | 961 1098
33 296 869| 443 517| 591 | 7389 | 887 1085 '11'83
33 317 896| 475| 554' 633 | 792 | 950 ;1109 !12'(557
3:62

£ 338/ 422| 507 5’91,’ 676 | 845 {10714 :11'83 ' 1
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Weight per Foot of Round and Square Bar Iron.

Inch. | Round. | Square. || Inch. Round. | Square.
|
3 | 168 211 | 2 10616 | 13520
H 373 475 24 13440 | 17112
H 663 845 2} 16588 | 21120
H 1043 1°320 23 20076 | 25'560
3, 1493 1901 3 23888 | 80416
H 2:032 2588 34 | 28040 | 35704
1 2654 3380 3% 32-512 | 41-408
14 3:360 4278 3% 37332 | 47534
3 4147 5-280 4 42464 | 54084
13 5019 6390 4 47952 | 61065
1 5972 7604 it 53760 | 68448
14 7010 8926 4 50000 | 72:264
12 | 8128 | 10352 5 66:350 | 84'480
1# 9333 | 11883
i

Weight of Steel or Iron Angles.

Let 8 be the sum of the flanges in inches.
» t ,, thickness of the ﬂa.nges in inches.

» W ,,  weight in lbs. per foot run. Then—
W=¢t@8—-1?K
For iron, K = 3°333. For steel, K = 3°40.

The weights of channel and Z bars can be found from this rule by
regarding them as made up of two angles.

Weight of Pipes.

D = Outeide diameter in inches.
d = Inside ” ”

K = A constant.

‘W = Weight in lbs. per foot run.

= (D? — d%) K.
For brass, K=2 906 For iron, wrot.,, K = 2°618.
» copper, K = 2°994. » o8, K — ¥IW.

,» iron, cast, K = 2 -428. " shee\, w = 2.
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WHITWORTH STANDARD BOLTS AND NUTS.
TABLE OF BAFE LoaD IN Lss.

- e .
:8‘ Diam. | Ares Approximate Safe Load in 1ns.
at at i
- At At At At
S | Bottom | Bottom |4 000 1bs.| 6,000 Ibs. | 8,000 Ibs. | 9,000 lbs.
per sq. | persq. er 8q. r 8q.
'g Thread. | Thread inch. inch. pincfll‘.l ! pit:ach‘.l
in. in. 8q. in. lbs. lbss. 1bs. lbs.
0°13 001 56 | 4 112 126
f‘ 018 | 0°02 108 ! 122 216 243
024 004 184 276 378 414
%“E 0-29 0-06 272 408 546 614
Y 0°34 009 876 504 752 846
4| 039 012 484 726 970 1,090
Y| 045 0°16 | 620 930 1,240 1,395
§| 050 | 020 816, 1,224 1,620 1,824
Wl 0°57 0°25 1,024 1,536 2,048 2,304
3| 062 | 0°30 1,216 - 1,824 1 2,480 2,734
13| 0-68 0°36 1,468 ° 2,202 | 2,936 3,303
3| 0°738 042 1,688 2,532 | 3,376 3,800
| 079 0493 1,984 . 2,976 3,968 4,464
1| 084 | 0554 | 2,216 3,324 4,430 4,990
13 | 094 0°697 2,788 - 4,182 6,575 6,270
13| 1-06 0894 ; 35761 5,364 7,145 8,035
13| 116 1:058 | 4,232 : 6,348 8,455 9,510
13| 1-28 1-299 g,193 ; 7,’;94 10,8623 11.610
1 1-36 1-472 ,888 ! 8,832 11,7 13,230
1§ 1-49 1758 | 7,012 10,618 13,950 15.700
1§ | 1-59 1-986 | 7,944 - 11,916 15,890 17,875
2 1-72 23811 9,244 | 13,868 18,480 20,720
23 1-93 2:926 | 11,704 l 17,556 23,400 26,325
23 218 3788 | 14,932 | 22,398 29,865 33,590
23| 2384 | 4°464 | 17,866 | 26,784 35,680 40,140
3 2+634 | 5°450 | 21,800 | 82,700 43,520 48,950
8t | 2-856 | 6-402 | 25,608 ' 38,412 51,216 57,618
3% 3105 | 7°563 | 80,252 | 45,378 60,504 68,065
82 3320 | 8673 | 34,692 i 52,038 69,384 78,057
4 3678 | 10-027 | 40,108 : 60,162 80,216 90,240
4% 3:804 | 11°365 | 45,480 | 68,190 90,90 102,305
41 | 4°054 | 12-908 5;,6:133 i 7;,448 103,264 | 116,172
43 4°284 | 14°404 | 57,616 | 86,424 115,232 129,636
[] 4-534 | 16°146 | 64,584 ' 96,876 l 129,168 145,314
6% ) 5-012 | 19+720 | 78,880 118,320 | 157,760 | 177,480
6 5°487 | 28640 | 94,660 | 141,840 \ 189,120 | 212,760

.B.—Small bolts less than 4" dia. should not be sressed sbove 4800 1be. per

square fnch of section.
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WHITWORTH STANDARD BOLTS AND NUTS.

Size of | -
bolt and| No. of | Diameter | Area at | Thickness Nut. Nut
thick- |threads | at bottom | hottom of | ot across acrors
neas‘of perinch.| of thread. I thread.  Dbolt head. flate, corners.
nut. B
| , —
3 0 | 00 -008 ‘10 -33 -39
24 i 13 014 16 44 51
20 °18 021 21 53 *60
18 24 045 27 60 69
": i6 *29 068 32 *70 K1
% 14 34 094 38 82 84
] 12 -39 12 43 9] 106
& 12 48 °16 49 1-01 1-16
11 50 *20 54 1-10 1-21
H 11 57 -25 *60 1-20 1-38
10 ‘62 +30 65 1-30 )50
H 10 *68 -36 71 1-39 1 60
9 it 42 ‘76 147 171
t 9 ‘19 49 82 1-57 182
8 ! ‘84 -85 K14 1-67 1-95
1 1 ‘94 69 -8 1-86 215
1 1 106 -89 1-0n 204 236
1 8 116 105 120 221 255
] 6 i 1-28 129 131 241 2°78
1 s | 13 1-47 1-42 257 2497
1 5 14y 174 153 275 3°18
1 4 159 1-99 164 3-01 348
2 171 281 1+i5 3°14 363
2% 4 184 2+66 185 333 385
2} 4 1°93 292 1:96 354 409
2% 4 2°05 3+3) 207 3756 4°33
2 4 2°18 373 218 3-89 4°49
2 4 2°40 4°17 229 404 467
2 3% 238 4°46 2-40 4°18 482
2 3 ! 250 4°92 251 434 5°02
3 3% | 263 644 262 4°63 528
DIAMETER OF WHITWORTH GAS TAPS.
size. ' Diameter ' No. of | size i | Diameter | No. of
1 *  Diameter. | at bottom threads ' In . , Diameter. | at bottom | threads
n. i of thread. perinch.j| “ | lof thread. {perinch.
—_ . T oo —_
0°-38 0-33 l 28 | 18 : 202 190 11
0°51 0°45 19 | 13 2004 1-9% n
0-65 058 o1 224 2°12 11
082 073 | 1 oz 28 223 11
0°90 0°-8l 14 . 2} 268 247 11
1-04 004 | 14 20 1 300 288 11
118 1+09 v la o2} 324 3°13 11
1 1-80 1°19 | 11 | 3 348 336 11
1 141 1:37 11 3% | 369 358 11
1 1°65 158 ¢ 11 Il 3 391 | 379 1
1 174 162 o Il 3% v A AN AN
1 188 176+ 11 A aw (S35 A

MR N Y
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Weight of 1 cubic inch of various Metals.

Weight in lbs. Woeight in ounces.
Steel .. . . 0 2833 . .o 4583
Caet iron . o 0-263 . . 4-208
‘Wrought iron .. o 02777 . .. 4444
Copper .. . . 03225 . . 5°159
Brass .. . 0-308 . . 5333

‘Weight of Fuels.

CoOKE. Coar.
4 bushels = 1 sack. A bushel of coal = 7441bs,
12 sacks = 1 chaldron. A sack of ,, = 224 ,
A chaldron of coal = 2688
PETROLETM. A Newcastle chaldron= 5208 ,,

1 ton = 275 Imperial gallons. | A keel of coal =41664 ,,

Weight of Animals.

A dense crowd of people, 85 1bs. per square foot.
Average weight of a man, 140 lbs.

» » » cart-horse, 14 cwt.
”» ”» »» l‘idiﬂs » 11,
” ”» » OX, 7-8 »
”» " ” c?wl 6*_8 »
”» ” ” Pl& 1‘1* i
” »  » sheep, 1,

Space in cubic feet occupied by 1 ton of various Goods.

Cub. ft. to 1 ton, Cub. ft. to 1 ton,

Ballast . . . 22 Gravel .. o 28
Coal, Newcastle .. 45 Hay, compressed .. 105

5 Welsh . w40 Rice in bags e .. 45
Coffee in bags . .. 61 Sand .. . 21-22
Cotton, compressed .« §0  Sugarinbags .. .. 389
Earth .. .. 33 Tea in boxes .. . 111
Flour in barrels .. .. &0 Timber .. . AR

Granite .. . o 14
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Alloys and Brongzes.

The addition of % to 1 % of aluminium to the ordinary brass and
bronze mixtures effects a great improvement. The metal runs
better and is more durable and tough. A higher percentage of
aluminium will produce brittleness. :

Aluminium Bronze consists of copper 90 %, aluminium 10 % ;
or copper 95 %, aluminium 5 9%. The former alloy has a tensile
strength of 80,000 lbs. It is largely used for bearings, gearing,
chain belting, snd for all purposes where great strength and toughness
are required.

* Silicon Bronze—copper 95 %, silicon 5 % —is, as regards strength,
equal to aluminium bronze. but does not resist. corrosion so well; it
however, casts better. '

Manganese Bronze, as now made, consists of—

Copper .. . . per cent. 53

Zinc . . . 42 .
Manganese oo . :: 875 (10000
Aluminium . 1-256

This is perhaps the best material to eg1ploy for heavy or light
gearing wheels.

Imitation German Silver—

Copper .. . . per cent. 6725
Manganese . . 18'50 y
Zine . .. .. > 1300 (10000
Aluminium ’ 1-25

This takes a good polisl'n,. and is besides very strong. May be usefully
employed for motor-car purposes.

Aluminitum Solder—
Aluminium . . per cent.  2'38

Zinc e .. . » 26-19 y
Tim .. . . » 711 10000
Phosphorus . ” 024
Another solder for aluminium is known as Green's ; it is stated to be
composed of —
%inc .o . . per cent. 5(7)%
in . o . ” 47" .
Aluminium . e . 176 100:00
Phosphorus . . » 022

No flux is required, but the faces of the joint are cleaned and coated
with solder, and a hot bit is usod to make the joint.

3
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THE DESIGN OF BALL BEARINGS.

[/

‘A properly constructed ball bearing should be laid out on the
lines of a conme bearing. Thus if O be the centre of revolution,
draw OF, OE, at equal angles, cutting the ball at points a, b, ¢, d.
Then will the cone a, 3, ¢, d be the equivalent cone which would
run truly on surfaces ¥O and EO, and to get true rolling results with
ball bearings instead of cones there must be drawn taugents to these
four points, viz., the tangents Ak, U, mm, nn. Then wiil these .
tangents represent the surfaces of the cones in which the ball will
roll truly without grinding, the length of path rolled on being
exactly proportioned to the spherical sections through the contact
points. Thus the line ad bears the same ratio to the line b¢ as
does the radius of revolution O« to the radius Ob. We have
hatched the lines showing the bearing cones to render our diagram
more clear. The dimensions of the angle ¢ relative to the ball
determine the shape of the bearing surfaces. When OE and OF
become tangents to the balls, these roll on one section only, and
would be extruded by the pressure. With a flat angle, ¢, the bearing
cones become acute, as may at once be seen by a rough sketch. 1t
is doubtful if the angle at the apex of the bearing comes, that is,
between the tangents { and %k, should be less than 90°. At smaller
angles the destructive effects of the balls is intensified, and the speed
of rotation of the balls is much increased by reason of their rolling
on a smaller circle. Even when used for rectilinearly moving pieces,
we would prefer the surfaces to be slightly coned in order to secure
two bearing circles. DBetween two flat surfaces the balls can only
run on one circle. Cones, however ilat, give two paths on the ball,and
only half the load on any one point. Balls must not run in a curved
groove, for then they grind all over their area of contact.

“ The narrowness of path in & ball bearing demands thet pressres
shall not be too heavy, and, for heavy machinery, cones ol cgieders,
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which substitute lines for points, secure a practical advantage, though
if materials were quite unyielding, balls would touch on mathe-
matical points, and would have exactly the same bearing surface as
cylinders, where theoretical area of contact is a line or the trace of a
mathematical point, and, therefore, no greater than a point. The
smallest amount of yield in materials of construction i\;ts, however,
quite a different complexion on affairs, and makes a cylinder bearing
superior to a ball bearing where loads are heavy.” — Electrical
Review.

BALL BEARINGS.

The balls should be of high quality steel, truly spherical in shape,
and without any surface flaws. They should run in accurately cut
V-shaped races, and all dust, &e., should be prevented from entering.

Diameter of Ball.. 3 | % | + % | 3 I % %

=y
L)

‘Working load per
ball (in lbs.) ..

| H
125 | 280500 | 780 | 1125 | 1530 ; 2000 | 2530 | 3125

ROLLER BEARINGS: ¢ MOSSBERG’” SYSTEM.

These bearings are extensively used for railway wagon aud carriage
axles, and are eminently suitable for use in moto-vehicles. The
rollers are made of a very hard steel, and are supported in s gun-
metal or phosphor-bronze cage.

TaHE MossBERG ROLLER BErARriNG.

Roller ». Plain Bearings.

The economy in tractive effort obtained by the use of well-designed
roller bearings is shown in the following table, which relates to a test
made on a railway car fitted with ordinary plain bearings, and then

Ztted with roller bearings on the Mossberg system.
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. .. | Startin, ..
.+ Total | Load in | "UDE . Friction
BStylg of SAE:':;]:';S load in | pounds |pullinlbs.” " oo
e T pounds [peragiin. gy | cient.
Plain.. ..| 7658 | 8000 | 1045 | 40 | -05
|
er. . . 6°58 8, 45 0 *0025
Roll 7 | 000 1045 2

It will be seen from tlﬁs -tha.t the fnctxon co-efficient decreases
greatly by the use of these roller bearings.

BELT DRIVING.
Let T = Tension in driving part of belt in lbs.
t = Tension in slack part of belt in lbs.
'V = Speed of belt in feet Fer minute.
R = Radius in feet of pulle,
N = Number of revolutlons per minute of pulley.
Length of arc in inches embraced by belt.
Radius of pulley in inches.
Co-efficient of friction : for leather belting on iron this is
from 03 to 04, bul: 015 if oily. Then—-

Dnvmg pull = (T —¢).

!
r
M

. _(T=-HVv
Horse-power transmitted = 33,000
But V=2xRN
. _(T=2=RN
o H-P.= 3000

In calculating the strength of belting the allowable stress should
be 320 lbs. per square inch.
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CRANE CHAINS (Iron). '
Short link; quality B.B.B. Length = 5 diameters; width 3%.
STRENGTH AND WEIGHT OF IRON CRANE CHAINS.

soto | Breakine| VEIENE | ! sate | Breaing | VR
. ) reaking per ' Safe reaking per
Diam. | 5,4, load. | fathom | Dlam. = o4 load. fathom
6 ft). | ; (6 ft.).
inches. |tons. cwta. | tons. cwts. ' 1bs. ' inches, | tons. cwts.|tons. cwts. 1hs,
v [} 6 1 5 3 f 31 8 0 20 0 42
1 o 1| 2 & 4 3 5 11| 22 5| 48
&slo 1|l a2 7 64 )6 7|25 10| 83
$ 1 4 4 15! 9 1 7 2|1 28 10 60
5 1 12 6 12 1% | 17 17 31 10 72
by 2 1| 8 & \ 16 13 8 12| 34 10 90
W% 2 11 10 5. 20 13 |13 41 42 15 105
§ 3 1 12 5 26 1} 14 71 571 10 120
Er ) 3 12 14 10 31 13 ' 19 71 7 10 160
4 1 17 10 l 37 ‘ 2 | 26 0104 10

CYCLE MECHANISM.

To find the pull exerted on the chain, and the taugential force at
rim of driving wheel.

Let p = Mean pressure on pedals in lbs.
r = Radius of crank in inches.
S = » large sprocket wheel in inches.
8 = 3 small » "
R= » driving wheel in inches.
T = Tangential force in lbs. at rim.
P=Pu ll on chain.
, P.r _pr,
T = S R » and P S

CYCLE GEARING.

The number denoting the “ gear” of a cycle is the diameter of a
wheel which bears the same ratio to the driving wheel ae the crank
wheel bears to the hub wheel.

Let # be the number of teeth on hub wheel.
N , 3 crank wheel.
ad , diameter of driving wheel.
D wheel bearing the same ratio to the driver
as ciank wheel does to hub wheel : thon—

DX ; whence, D = ﬂ
a = n

If D so found be multiplied by = (3:14) it gives the distance
traversed during one revolution of the crank.
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CHAIN GEARING.

In cases where a considerable amount of work has to be transmitted
between two shafts at a slow speed, the tension in a flexible trans-
mitter may easily be much greater than ordinary belts can sustain.
In such cases metal chains may be used, so formed that the links fit
into the projections of toothed wheels on the shafts. There can then
be no slipping of the belt on the toothed wheels, and, as the chains
may have almost any strength, an extremely great force can be exerted
through the chain. Such chains forming a class of transmitting
organ intermediate between belting and gearing are termed gearing
chains, or pitch chains. The chief objection to their use is that, how-
ever well they fit the toothed wheels at first, they are liable from
stretching and wear to become of slightly greater pitch than the
toothed wheel, and they then work very badly. To obviate this as
far as possible the links should be short. A high velocity ratio is
obtained by the use of chain "gearing more simply than by any other
method, except worm gear. (Unwin.)

To Design Chain Geaxr.

Let 2 T be the total tension on the loaded span of the chain.
2 ¢ the number of links in the width of the chain—.e., the number
of plates on each side of a single link.
0 the thickness of plate of
b the breadth of plate of §link.
d the diameter of pin of
The tension in each half of the chain having i links is T
If n T is the greatest tension in any one link, then the stress f, on
a section through the link eye is given by—
n'T = (b - d) of,
Usually b = 2'5 d, then—

pT=15d0f,....... .1
The average bearing pressure of the pin in the link eye f, is—
aT=ddf, ........2

The pins are subjected to bending action, which will increase with
the total stress T,and with the thickness ¢ of the links. Hence what-
ever the distribution of the tension T among the links, the greatest
bending moment in the pin will be—

M=mT?d
and the stress due to bending will be—
M=mTd=gsdf..... .3

where f is the greatest intensity of the bending stress, and m a
co-efficient depending on the distribution of the tension in the link.
Supposing the tension in each link to act at the centre of the link,
the greatest bending moment—
M=r.‘:6\.\\-t\s\~k
[N
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Hence equations 1, 8, and 4 give— P
* ) = L « —
16d3if, =0 . 5 S

and, supposing the stress in the link and pin equal, and taken
at f = 10,000 Ibs. per square inch, we get—

5 o36
da \/T

d = 0:01614 \/_'IL e .5
F

D
and if £ = 14,000 lbs.

¥
d = 001365 ,\/._T_ ....8
i (UnwinN.)

Professor Keller’s Proportions for Chain Gearing.
Breadth of link, = 2'5 d.
Thickness of middle part of pin, d, = 12 d.
‘Width of thickened part of pin, w = 17 & + 0'2.
Width of eye of link between hole and end of link = 0'85 d.
Length of link, centre to centre of pins = 29 d.

d is diameter of pin,

TABLE OF PROPORTIONS OF FLAT LINK GEARING CHAINS (KELLER).
Axrr DIMENsSIONS IN INCHES.

- | = 3 s | « 5
g, | & 5 5 ls2. | o s s 5 5
82 5. | 83|17 28:) 82|55 | 5 |Ea
s |~ | 2% | 35 |Esgl g4 | 3E | ¥ |§Ev
z~ | o |84 |85 |85 25 | FF | 85 |E0L
T 12 g || 7 £ 1
220 2 | 016|0:20| 043 | 0060 | 0°39 | 0°55 | 0°35
550 2 |026|0°32|0°67|0°098 | 0°65 | 0°83 | 051

1100 2 |0°87(0'47 1083|0118 | 093 | 1-10 | 065
1650 2 | 045|056 | 094 | 0°158 | 112 | 142 | 075
2200 4 |0°49 1059|102 | 0-158 | 1°24 | 142 | 0-83
8300 4 |061]|075|1-2210°177 |1-52 (177 |1-04
4400 | 4 |069 (083|138 0216|179 201 | 118
5500 4 | 085102161 |0°256 | 211 | 2°44 | 142
8820 | 6 [0-85|1-02|161 |0°177 | 2-11 |2-44 | 1-42

12100 6 | 094|114 |1'81|0°197 | 236 | 2°76 | 1°61

16500 | 6 |1-08|1-30|2-05|0°216 | 2770 | 3-15 | 185

20050 | 6 7)-1-26')1+54 | 2:32 | 0256 | 3-15 | 366 | 2°14
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POWER TRANSMITTED BY GEARING.

If p — Circumferential pitch in inches.
B = Breadth of wheel in inches.
V = Velocity of pitch line in feet per minute.
H.P. = Horse-power transmitted.
Then
HP. = p?> x B x V + 1000 for cast-iron.
= p? x B x V =+ 625 for cast-steel.
(MusaravE & Sons, Borron.)

Number of Teeth and Revolutions of Wheels.
N = Number of teeth in driving wheel.
R = Revolutions of driving wheel.
n = Number of teeth in driven wheel.
r = Revolutions of driven wheel.

_NR NR
n = r=—

r n
N—R R N

Strength of Wheel Gearing.

To find the least number of teeth in either wheel of a pair which
will ensure sufficient strength :—
Tet T be the least number of teeth.
H the horse-power transmitted.
p the pitch in inches.
N the number of revolutions per minute, then—

H
’I‘=79IW

Velocities of Wheels in Chain and Belt Gearing.

Let V = The velocity of chain or belt.
D = The diameter of driving pulley.
d = The diameter ot driven pulley.
N = The revolutions of driving pulley.
n = The revolutions of driven pulley.
Then # DN =V,
and wdn =V;

D _
> =

Zs

[N
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POSITION OF CENTRE OF GRAVITY IN 4-WHEELED
AUTOMOTOR VEHICLES.

Load on front wheels.
Load on rear wheels.
Length of wheel base.
Total weight of vehicle.
Distance of C.G.

[

Ugwee

If w > w’, D from rear axle is '%Vl_; .

. w' B
But if w' > w, then D from front axle = W

‘When w == w’ the C.G. is midway between them. (The C.G. should
be iu front of driving wheels.)

STRENGTH OF SHAFTING.

If a force P lbs. is applied to u crank of length R inches, and
tending to rotate the shaft, the twisting moment T = R P inch lbs.
If the shaft make » revolutions per minute, the twisting moment
will be T 2 m}n,
If the shaft is transmitting H.P., then the work per minute is
- x 33,000 x H.P. inch pounds;
that is— T27xn =12 x 33,000 x H.P.

T = 63,024 22" inch Ibs
If Z be the modulus of the sectlon with regmd to torsion, the

shaft will be sufficiently strong when T = f Z
If D be the diameter of the shaft,

Z= ”ID = 0196 D?,
hence, by substitution,

s /T
b= F.196°

For steel shafting, f has the following values :—
Btress not changing .. . S = 13,500.

Stress reversing at each revolutlon . J = 9,000.
Stross constantly changing .. o = 4500,
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Hollow v. Solid Shafts.

In order that a hollow or annular shaft may be of the samo
strength as a solid shaft, the moduli of the sections must be equal;
that 1s, if D be the diameter of a solid (circular) shaft, and & and d,
the outside and inside diameters of an annular shaft, then for them to
be of the same strength to resist torsion, this equation must hold—

*D} _ w  di—-df
16 16 d
thatis,na=d"ddl'.

Let d, = n d, then

8 DS
"’=\/m’

Crankshafts.
Let P = Indicated horse-power.

n = Number of revs. per min.
d = Diameter of shaft.

3
i = 455 M P
n

Proportions of Cranks.

If b is the thickness of crank web, % the width of crank face,

and d the diameter of shaft, and ¢ a constant = 0'9 to 1'0, then
A% =cd

Torque in Shafting.

H.P. = Horse-power transmitted.
n = Revolutions per second.
N = Revolutions per minute.
T = Torque in inch lbs.

550
27n

T =

— 10504 H.P.

inch 1bs., or

T = 63,024 Hﬁf * inch Yoe.
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DIMENSIONS OF SHAFTING TO TRANSMIT A GIVEN
HORSE-POWER.

To find the diameter of a shaft, capable, within good working
limits, of transmitting a given horse-power :—Multiply the horse-
gwer by 190 for wrought-iron, or by 92 for steel, and divide by

e revolutions per minute. The cube-root of the quotient is the
diameter in inches. To find the maximum horse-power of a shaft,
within good working limits :—Multiply the cube of the diameter in
inches by the revolutions per minute, and divide by 190 for wrought-
iron, or by 92 for steel. The quotient is the horse-power.

HORSE-POWER TRANSMITTED AT VARIOUS SPEEDS
BY STEEL SHAFTING.

§ 8 DIAMETER OF SUAFTS.

- ‘ :

g~§ 1 1 2 2 2 2 3 3% 4 4 5 s54|6
g Homse-Powers THEY WiLL TRANSMIT.

50 | 125 166 216
60 160 200 259
70 176 283 302
80 200 266 346
90 | 225 299 389
100 I 250 383 432
110 275 366 476
120 300 | 399 518
130 | | 562
140 438 605
160 469 648
160 | 50°0 | 691
170 | 531 707 734
180 . 392 563 1749 778
190 ' 413 894 790 821
200 43'5 625 832 864
225 49°0 703 936 972
250 544  78°1 ! 1080
275 598 859 1188
300 653 937 1296
325 70°7 1016 1404
3560 762 1094 1612
376 - 816 117°2 938 1243 1620
400 ' 870 1250 1000 1331 1728
426 926 1828 1068 ' 1414 1836
450 97'9 140'6 1125 1497 1944
476 ) 1034 148'4 197°6. 1188 1580 2052
500 1108'8 1662 208°0 ' 1250 1664 2160

For power of wrought-iron shafts takel 70 per cent. of steel shafting of the
same size.
(MusGRAVE & Sons, BoLToN,)
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STEEL JOISTS.

Table giving the Weighta, Sizes,Moments of Resistance and Inertia
of Steel Joists suitable for Railway and Road Vehicle Construction,
from the catalogue of Messrs. DorMAN, LoNe & Co., Middlesbrough.

Moments Vertical
Number | Weight Sizes Web ].hiuy?lal::u of Gr::tut
o [P i, | T P e |

8q. inches. | 1/onia,
Q. 17a | 16 7 x8% 25 ‘875 | 10°28 3598
G. 18 18 64 x 8% 339 5 10-58 3309
G. 19 25 6 x5 423 62 14°48 43 46
G. 192 | 20 6 x4 ‘434 | 4 1111 33°35
G. 20 16 6 x3 *39 45 8:38 25°14
G. 202 | 18 6 x3 *322 13 692 2077
G. 21 12 6 x2 +881 38 552 16 *58
G. 22 106 | 54x2 *829 -38 4°69 129
G. 22a 9 54 x 1% *368 *312 334 877
G. 23 24 5 x5 371 56 1182 2955
G. 24 22 5 x4} 342 57 1077 26 94
G. 242 | 19 5 x4 44 45 8°83 22-09
Q. 25 15 5 x8 4 ‘44 6°43 16 09
G. 25a | 11 5 x38 23 *38 546 13°65
G. 26 10 43 x 13 4 -88 357 8-48
G. 26a 6'5| 43¥x1} ‘1875 °8125( 273 66
G. 27 14 4§x3 *2 43 5+68 13-17
G. 28 12 4 x3 299 ‘43 461 9°08
G. 28a 96| 4 x38 225 | -34 3769 7638
G. 29 8 4 x13 *331| -36 2-58 5°16
G. 292 5 4 x1% ‘18 24 1814 3-628
G&. 30 109 | 84x3 36 35 385 5-87
G. 31 6 33 x13} 206 | °8 1-66 2-91
G. 32 10 3 x38 29 -38 28 4-21
G. 33 4 3 x1} 218 *25 B RS




Table of Safe Distributed Loads in Tons on Joists of Varying Spans.

Calculated

18

Supports.

Normal Sizes i
Inches.

SEcTION.
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Strength of Mannesmann Steel Tubes.

TENSILE.
°l, Con- | °/, Elon- | Ultimate
Class of Quality. |traction in tion in | Strength | Remarks.
Tube ¥y L'y 8
) Area. 8 inches. | in tons.
Cycle 1st qual. | 499 17'5 8671
» | 18, 4695 16'25 876
”» «o| 2nd 5308 18625 333
» eo| 2nd 5617 1875 3275
Boilertubes| 1st ,, 5417 288 24°1) |Meanof b
»  wq| Medium } 6968 | 2875 253 M;‘;i;y
Steam ,, | 2nd qual. | 3873 19'4 2878 |Meanof 3
H‘g}l‘;‘;ﬁng Medioml| 5392 | 22 8149
i |
BEARING STRESS.
. ! . Ratio : Deflection
Ultimate | Elastic . i
f . |Elastic Stress,| in inch
Class of Tube. | Span. bit!ll'ellln)gth Stliele)ss in Usll:icmatess Zl[ao:cilcR?-’
8. 8. Stress. moved.
!
Mannesmann 1| 507 | 4,731 8,500 847 °f, 3"
s 2| 507 4,379 3,400 776 °/° 4"
” 3| 50” | 4,186 3,300 788°/, 45"
I

Approximate Weight of Leather Belting in Lbs.
Per 100 feet in Length.

‘Width in Inches

3\4

|
°

§‘7%819‘10i

12

l
Single Belts—Strong..

Medium | 29| 41
Double Belts—Strong. .

|3l 43| 65|- 67, 79, 94|109]|125|160

52 64 75 89103118150

5983100120145 ' 172|200 | 230 | 280

Medium |53 76| 92 /110|135 160|186 | 215 (265

\

\
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Spiral Springs.
E = Modulus of transverse elasticity = from 10,500,000 to
12,500,000 for Swedish spring steel.
L = Load in lbs.
Mean radius of coil in inches.
Diametor of circular wire in inches.
Side of square wire in inches.
Number of free coils.
Deflection of spring in inches.

64 N I R® . .
“Ra for circular section.

48 NLR? .
—E& for square section.

S eige by
1 T T

)

Taking 11,500,000 lbs. as the volue of E, these formule become—
NLR? . .
8= 180,000 d for steel of circular section,
and= NLR*
3= 240,000 A for steel of square section.
By substitution, we obtain—
-43 d3
L= 3—24;—‘1 for circular section,
and— s
L= 3—63%— for square section ;
and finally—

_ 3/L2R 3/L2R
d_\/'é-ﬁ"’“d":‘\/ 3638

Plate Springs.

‘W = Total load in tons.

E = Modulus of elasticity for spring steel = 86,000,000 1bs., or
16,000 tons.

1 = Stress in tons per square inch = 40.

L = Half length of spring.

b = Breadth of plates in inches,

n = Number of plates.

t = Thickness of plates in inches.

8 = Deflection of spring in inches per ton of load, then— .
2 .3 b 42

Safe working load on spring in tons is = % = H—SLLQ
L3 Lw

8._.._—.;n-=..__.__
Y 3b e
4000 n 183 b ¢ Qhes NERERLN
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Tests of Syrings.

Single Spiral Spring of Rectangular Section.

Dimensions :—

74 inches high. 8 coils, tip to tip of steel.
44 inches diameter. Section of steel, 1% x %’
. 23-inch hole. Weight, 15% 1bs.

The following results have been obtained by actual test :—
Free. 1 2 3 4 tons. Ho

Inckes .. .. 7} 6; 67 5t 4 4
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A similar spring gave the following results :—
Dimensions :

63 inches high.
5 inches diameter,
2}-inch hole.
6 coils.
Steel, 13" x &
Resistance, 1 ton 12 cwt. for each 1 inch of deflection.
Ultimate resistance, 5 tons.
Weight of spring, 22 lbs.

Single Spiral Spring of Round Steel.

Dimensions :—
6 inches high. 6 coils, tip to tip of steel.
4% inches outside diameter. Steel, -inch round.
23-inch hole. Weight, 6% 1bs.
Free. 1 2tons, 48cwts. Home.
Inches.. « 6 5 41 4 338
Conical Spring.
Qursmererse=: =
Dimensions :—
6 inches high. Oval section, 13" x &'
74-inch base. Weight, 134 lbs.

13-inch hole.
Free. 1 2 3  4tone. Wome,
Inches.. . 6 4 3 0y N AAN
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Pneumatic and Iron Tyres.

The relative advantaﬁes of these have formed the subject of an
investigation by M. Michelin.

The first experiments were made with iron and pneuwatic tyres of
the following diameters and weights :—

Diameter of Weight of Weight of
Wheels. Wheels. Empty
Kind. Front. Back. Front.  Back. Vehicle,
ft. ft. 1bs. 1bs. 1bs.

Iron tyres .. 802 367 1276 1584 12694
Pneumatic tyres 295 3893 858 1232 11924

To the weight of the empty vehicle the weight of the driver must
be added ; and to make this feature comparable the same driver was
used in both cases. These experiments were made over various soils,
over different lengths of road, with varying loads, and at different
speeds, The results of the trials are summed up in the following
table :—

Experiments in Snow.
Iron  Pneumatic
Tyres. Tyres.

Ibs. 1bs.
Carriage at a walk, empty .. . .. 8489 2523
Carriage at.a walk, load of 330 lbs. .. 3922 27'96
Carriage at a trot, load of 330 lbs. .. 6512 3359
Carriage st a trot, load of 660 lbs. .. 6857 3951

Ezperiments in Mud.
Iron  Pneumatic

Tyres. Tyres.,

Ibs. Ibs.
Carriage at a walk, empty .. . .. 8520 2310
Carriage at a walk, load of 330 lbs. .. 3806 27-34
Carriage at a trot, load of 330 lbs. .. 4301 28'53
Carriage at a trot, load of 660 lbs. .. 50738 38115

Mean of Trials upon Macadam ; Dry, New, Dusty, and Well-paved,
with Grades varying from 1'2 to 58 per cent.

Iron Pneumatic

Tyres. Tyres.

1bs. Ths.
Carriage at a walk, empty .. . . 3882 3091
Carriage at a trot, empty .. .. 4490 3509

Carriage at  walk, load of 660 1bs. .. 4565 8551
Carriage at a trot, load of 660 lbs... .. 6534 8608

These figures show that under all the conditions given the use of
the pneumatic tyre diminishes the tractive effort; and this economy
is greater upon a bad than upon a good road, and it also increases

with the speed and the load.
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FLY-WHEELS FOR GAS AND OIL MOTORS.

‘W =Weight of fly-wheel rim in tons.

I.H.P.=Indicated horse-power.

n=Number of strokes during which the fly-wheel receives no
impulse + 1 to allow for compression.

N =Maximum number of revs. per min.

C=Ratio of minimum to maximum speed per cent.

D=Mean dinmet?r of ngeel in feet.

LH.P.)n

W =171956 PN

Usually =8 and C=095, and the formula becomes
w = LH.P

Hens X 14109,200.

(PrAcTICAL ENGINKER.)

‘WHEEL GEARING,
Let p = the circular pitch.
Let # = the diametral pitch.
Let d = the diameter of the pitch line.
Let T = the number of teeth, then -circumference of pitch
line=T p.
d=—z— T = 03183p T.

T=" =d31416.%..
? P

s=P_ = 03183 p.
w
d=T s.
T2, (Uxwin.)

s
INDIA-RUBBER, TESTS FOR.

India-rubber should not give the siightest sign of superficial cracks
on being bent to an angle of 180 deg. after five hours’ exposure in a
closed air bath to a temperature of 125 deg. Cent. The test-pieces
should be about 6 centimetres thick.

Rubber containing not more than 50 per cent. by weight of
metallic oxides should stretch to five times its length without break-
ing. Pure caoutchouc free from all foreign matter, except the
sufphur necessary for its vulcanisation, should stretch seven times its
length without breaking. The extension measured immediately after
rupture should not exceed 12 per cent. of the original length of the
test-piece. The test-pieces should be from 8 to 12 millimetres wide,
and not more than 6 millimetres thick and 8 centimetres long. The
percentage of ash gives a certain indication of tho degree of softness,
and may form a basis for the choice between different qualities for
certain purposes. Any excess of sulphur over theb reguired ot
vuleanisation should be removed at the works, and ShoRd. ok RS
on the surface of any object. (T LADTRIRCER
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VULCANIZED INDIA-RUBBER.

Vulcanized india-rubber made as tyres should float in water.
If it does not, it shows adulteration. To effect proper vulcanization

a little more than 3 per cent. of sulphur is required. Vulcanized
indiarubber is adversely affected by light and air.

Composition for Uniting India-rubber.

Dissolve 10 parts of finely shredded India-rubber in bisulphide of
carbon; add 1% parts resin, and 1 part of shellac.

WATER AND PUMPS.

Water.

Pure fresh water or hydric oxide H,0.
Composition of 1 kilo. of ordinary spring water : —
Water .. .. 998°6

Calcic carbonate 0°8
Calcic sulphate 0°4
Other salts .. 0°3
1000 ‘0
1 cub. ft. = 0°0279 ton = 6239 1bs
1 gallon —= 0°0045 ,, = 1000 ,,
1 ton = 35905 cub. ft. = 22376 galls.

Freezing point at sea level . . 32° F.
Point of maximum density .. . . . e« 391°F.
British standard for specific gmvnty .. .. . 62° F.
Boiling point at sea level

. . ve . 212° F,
Weight per cub. ft. per cub. in,
32°F. .. . . 62:418 lbs. .o 003612 lb
391°F. .. .e .o 62425 1bs, .. 0°036125 1b.
62°F. .. .o .o 62355 lbs... 0°03608 1b.
2I2°F. ..

. .. 59760 lbs. . 003458 1b.



118

Sea-Water,

Composition of 1 kilo. of sea-water :—
‘Water o . .o . 962°5
Sodic chloride . . 290
Magnesic chloride .. . . 40
Calcic sulphate .. .o . 15
Other salts (bromides, iodides, &c.) 30

1000 -0
lcub. ft. = 0°0286ton = 64°05 lbs.
1lgallon = 0°0046 ,, = 10°276 ,,

1 ton = 34°973 cub. ft.= 21795 galls.

Expansion of Metals.

Metals expand by heat, and contract by cold ; and in almost all
mechanical operations, unless the tendency to expand is allowed to
act, very great stresses are brought to bear upon the material. The
following table shows the amount of expansion for different materials
per foot :—

Expansion ger Expansion from
)y

Degree Fahr. 32° to 212°.
Iron .. . . o *0000067 00122
Steel .. . .. . 0000069 ‘00124
Copper .. . . . 0000090 ‘00171
Zinc .. . . . 0000160 00294
Tin . . . . ‘0000120 00217

Almost all solid bodies expand equally for each degrce between
freezing and boiling, or from 32° to 212° of Fahrenheit’s thermometer.
A bar of iron, therefore, which is 12 feet long, by an increasa ok ¥
of temperature becomes 50 x 12 x *00V0ORT = LLVVAR feavim \enin.

8
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Pressure of Water.
The pressure of water in pounds per square inch for every foot in
height to 270 feet. By this table, from the J»ounds pressure per

square inch the feet head is readily obtained, an e versd.
y
dle2 i | e g ‘g | eg |
8 |2& s |2 § 8|88 '§ 8.0 % |28 § :
] = < ;|| @ 2 1
] gaﬁ.ﬁ 35«3 -} §r§'ﬁ|= §§-€= gg-ﬂ = |§$‘5
o RNE | e2all 5w 2“’5!9 248 3 g ]
SlEy | BlEs~ | B| & i B l&y ) B1E5~ 18 &8
B & ‘ [ 8 [ A i & = & = 2
| | l | |
| |
14 043 || 46 ; 19°92 I 91| 39°42 ||136| 58°-91 181 | 78+40 [: 226 | 97°10
2| 086 || 47 | 20385 39°85 || 137] 59°34 7884 7| 98°33
3] 130 || 48| 2079 93| 40+28 (/138 5977 || 183 | 79-27 || 228 | 98°76
4( 1-73 (| 49 | 2122 94| 40-72 (/139 6021 || 184 | 79°70 |( 229 | 99°20
5] 2°16 || 50 | 2165 95( 41°16 |{140| 60°64 || 185 | 8014 || 230 | 99°63
6| 2°59 || 651 | 2200 96| 41+58 (| 141 61°07 || 186 | 80°67 || 231 | 100°06
7] 303 | 52 | 2252 97| 42°01 |{ 142 61°51 187 | 81+00 || 232 | 100°49
8| 3+46 || 53 | 2295 98| 42°45 || 143 | 61-94 || 188 | 81°43 || 233 | 100°93
91 3-8y | 54 | 2339 99| 42°68 || 144 | 62°37 189 | 81°87 || 234 | 10136
10 |* 433 || 55 | 2382 || 100 43-31 || 145| 6281 || 190 | 8230 || 235 | 10179
11| 4°75 | 56 | 24-26 || 101 | 43°75 || 146 | 6324 || 191 | 8273 || 236 | 102°23
12| 520 |[ 57 | 24°69 [|102] 4418 |/ 147 | 63°67 || 192 | 8317 || 237 | 10266
13| 5°63 || 58 | 25°12 (103 | 44°61 [[ 148 | 64°10 || 193 | 83-60 || 28% | 10309
4| 6°06 (| 59 | 25-566 (| 104 | 45°05 |( 143 | 64-54 || 194 | 84-03 || 239 [ 103563
16| 6°49 | 60 |-25°99 |/ 105| 45°48 |[ 150 | 64°97 || 195 | 84-47 || 240 | 10396
16 | 693 (] 61 | 26°42 (| 106| 45°01 |/ 151 | 65°-49 (| 196 | =4 90 i 241 | 10439
37| 7°36 || 62 | 26°85 || 107 | 4634 || 152| 6584 || 197 | 85°33 || 242 | 10488
18] 7°79 (1 63 | 27-29 |/ 1C8| 4678 || 153 | 66 -27 198 | 85°76 || 243 | 105626
19 | 8+22 () 64 | 2772 {1109 4721 |[154] 66°70 || 199 | 86°20 || 244 | 105°69
20 | 8°66 || 66 | 28°15 || 110| 47+64 (| 155 67-14 || 200 | 86°63 || 245 | 106°13
21 ] 909 |/ 66 | 28-58 |(111]| 48-08 || 156 6757 || 201 | 87°07 || 246 | 106°56
22| 9°63 | 67 | 29°02 |[112| 4851 |[ 157 | 68°00 || 202 | 87°50 || 247 | 10699
23| 996 (| 68 | 29-46 |{113| 48-94 |[ 158 | 68-43 || 203 | 87-93 || 248 | 107 43
24 | 10°39 (| 69 | 29°88 | 114 49-38 |[ 159 68-87 || 204 | 83°36 || 249 | 10786
25| 10-82 (| 70 | 30-32 || 1156| 49°81 |{160| 69-31 || 205 | 88°80 |: 250 | 10%°29
26| 1126 |1 71 | 30°76 |, 116| 50-24 |/ 161| 6974 || 206 | 8923 | 251 | 10878
27| 11-69 [} 72| 31-18 ][ 117 50°68 || 162| 70°17 || 207 | 89°66 | 252 | 109°16
28 | 12°12 (| 73 |1 3162 |/ 118 51-11 |{163| 70-61 || 208 | 90-10 |' 253 | 10959
29 | 12+55 || 74 | 32°05 (| 119| 5154 |/ 164| 71-04 || 209 | 90563 | 254 | 110°08
30 | 12-99 || 76 | 32°48 (/120 5198 |/ 165| 71-47 (| 210 | 9096 |l 255 | 110°46
31 |13-42 11 76 | 32 92 (1121 | 52-41 || 166{ 71-91 || 211 | 9139 || 256 | 11089
32| 1386 |} 77 | 3335 ||122| 5284 | 167| 72-34 || 212 | 9193 | 257 | 111-32
83| 1429 /1 718 | 33-78 | 123: 53-28 [/ 168| 7277 | 213 | 9226 |l 263 | 11176
34 | 14°72 ) 79 | 34-21 /1241 53°71 | 169| 73-20 || 214 | 9269 | 259 | 112°19
36 16°16 || 80 | 8465 (| 126 54°15 | 170 7364 || 215 | 93°13 | 260 | 112°62
36 | 16°59 1| 81 | 35°08 |'126| 54°58 | 171] 74-07 || 216 | 93°56 | 261 | 113°06
37 | 16°02 || 82 | 35°52 || 127 65°01 | 172| 7450 || 217 | 9399 | 262 | 11349
38 | 16°45 || 83 | 35°95 || 128 55°44 | 173| 74°94 '| 218 | 9448 | 263 | 11392
39 | 1689 || 84 | 36-39 |[129| 56°88 | 174| 76-37 | 219 | 94°86 | 264 | 114°36
40 | 17-32 | 85 | 36+82 || 130 5631 |[. 175| 75°80 '| 220 | 95°30 | 265 | 114°79
41 |+ 17°75 (| 86 | 37+25 || 181 56°74 | 176| 7623 | 221 | 9578 | 266 | 115°22
42| 18°19 || 87 | 3768 ||182| 57°18 | 177 76°67 || 222 | 96°16 | 267 | 115°66
43 | 1862 | 88 | 38°12 | 183 | 5761 |[178| 77°10 || 228 | 9660 | 268 | 11609
44 | 19°05 || 89 | 38°55 ({134 | 58°04 |1 179| 7768 || 224 | 97°03 | 269 | 116°52
5 /1949 ] 90 | 3998 |/135] 58°48 | 180| 7797 (| 225 | 97°46 | 270 | 11696
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Head in feet = 2:306768 x pressure in lbs. per sq. inch.
» » = 00160192 x ' » ., foot.
Pressure in 1bs. per square inch= 0433507 x head in feet,

2 ) ”» foot = 62425 X 5 ”

Power required to raise water.

Q=Gallons per minute.
h =Height in feet.
E.H.P.=Effective horse-power.

EHP.= Q103
33,000
Add % to # for losses due to friction, slip, &e.

Pump Formulse.

D =Diameter of pump in inches.

A =Area of pump in square inches.
U =Piston speed in feet per minute.
Gm =Gallons per minute.

G* =Gallons per hour.

G= 23 G
A= —gseled=amT
AU _ AU
Gn = g8l G = s
Gm = D2 x 0'084U; also G*» = D? x 204 U
om G
b= \/(T-o:iﬁﬁ siso D =4 / G608 O

If quantity required is in cubic feet, multiply gallons by 0°16 for
water, and by 0°128 for petroleum.

Feed Pumps.

Feed Pumps should be at least of twice the capacity required by
the boiler.
D = Diameter of barrel in inches.
L =S8troke, in inches.
n =Number of strokes per minute.
w = Cubic feet of water pumped per hour.
‘W =1bs. of water ’ »
w = 1"; D2Lan
D*Lan
w 366
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Duplex Pumps.

D=Diameter of steam pistons in inches.

d =Diameter of plungers in inches.

L=Length of stroke.

N=Number of single strokes of one piston or plunger per minute.
U =8peed of pistons in feet per minute.

Q=Gallons of water delivered per minute."

P="Pressure in lbs. per square inch on pistons.

2 =Pressure in lbs. per square inch on plungers.

Q207 ;”_L N) — 000567 * L N.

Since U=I-i7N, Q=0068 & U.

Q l"Zap i
Also d m and D = —5—

FIRE STREAMS.
Pressure required at nozzle and at pump, with quantity and pressure necessary to

throw good effective streams various distances through different size nozzles, using
100 feet of ordinary 23-inch rubber lined hose and smooth nozzles. —(qum )

Size or NozzLE, { INCH.

Pressure at Nozzle, in Ibs. per &q. in.
Pressure at Pump, ,, "
Imperial Gallons per Minute ...
Distance thrown Horizontal, in feet,
Distance thrown Vertical, e

50 60 70 80 90 | 110
6 80

114 | 122 ) 129 | 136

67 72 76 79 81 83

ergs2
8
&

Si1ze oF NOzZZLE, § INCH.

Pressure at Nozzle, in 1bs. per sq in.| 40 50 60 70 80 90 | 100

Pressure at Pump, ,, 50 63 7 88 |01 | 113 | 126
Imperial Gallons per Minute . . 118 | 132 | 144 | 156 | 167 | 177 | 186
Distance thrown Horizonta.l in feet...| 49 55 61 66 70 7 76
Distance thrown Verti .| 62 71 77 81 85 88 90

Si1ze or NozzLE, 1 INCH.

Pressure at Nozzle, in 1bs. persq. in. | 40 50 60 70 80 90 | 100
Pressure at Pump, v " 58 72 87 1101 | 115 | 130 | 144
Imperial Gallons per Minute . .| 154 [ 173 | 189 ' 204 | 218 | 282 | 245
Distance thrown Horizontal, in feet 55 61 67 - 72 76 80 83
Distance thrown Vertcal, ,, 64 | 73 | 79 ' 85 | 89 | 92 | 96




117

Fire Streams—(continued).

S1ze oF Noz2zLE, 1} INCHES.

Pressure at Nozzle, in 1bs. per sq. in. | 40 50 60 70 80 90 | 100
Pressure at Pump, 69 86 | 103 | 120 | 1388 | 165 | 172
Imperial Gallons per Minute .." .| 197 |221 | 201 |260 |270 [205 | 312
Dist. thrown Hori ln feet...| 59 66 72 7 81 86 89
Distance thrown Vertical, s s 65 76 83 88 92 926 99

S1zE or NozzLE, 1} INCHES.

Pressure at Nozzle, in 1bs. per sq ln. | 40 50 60 70 80 80 | 100
Pressure at Pump, 8 106 (127 | 148 | 169 | 190 | 211

Imperial Gallons per Minute ... ‘248 |275 |301 |s25 | 345 | 368 | 388
Distance thrown Horizontal, in leet | 63 70 76 81 86 90 98
Distance thrown Vertical, » 'o67 77 86 91 95 99 | 10l

Si1zE oF NozzLE, 1} INCHEs.

Pressure at Nozzle, in 1bs. per sq. in. | 40 50 60 70 80 90 | 100
Pressure at Pump, ” 107 | 134 [ 160 | 187 | 214 | 240 | 268
Imperial Gallons per Minuu .| 801 | 337 | 369 | 398 | 426 | 452 | 476
Di thrown Hori m feet...| 66 73 79 84 88 92 96
Distance thrown Vertical, .| 69 79 87 92 97 [ 100 | 103
N. B —The above pressures are based on the snppoaltmn that the hose is coupled
direct to the delivery of the pump and while the stream is flowing; if, however, the
hose is coupled to a hydrant which is supplied direct from the pump, then the corres-
ponding fire pump pressure must be greater than the hydrant pressure by an amount
equal to friction loss, and difference of head between hydrant and pump. The
given are indicated pressures, not effective pressures. Effective pressures
would be slightly greater. The distances given are for ¢ffective fire streams adapted
for fire purposes, and are not for mere isolated drops.

”

AIR.

(147 1bs. per sq. inch.
21164 1bs. per sq. foot.
1-0835 kilos. per Cm?
1 Atmospher 29922 inches of mercury at 82° F.
osphere ..+ 7330000 62° F.
38947 feet of water at 62° F.
76 cms. of mercury at 0° C.
10°847 metres of water at 17° C.

Weight at 82° F.=0'08073 lbs. or 1'29

pressure of 147 lbs. ounces or 565°1 grains.

1 cubic foot of air at a}
per 8q. inch

1 litre of air, at a pressure of 1 atmosphere st O° Q., wssh~
1'293 grammes.
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FUELS.

Calorific Power of a Fuel.

Units of heat = (14500 x % C) +{62535 x (%H_Z»S_O)} |

where C, H, and O represent carbon, hydrogen, and oxygen.
Example : A sample of petroleum contains 85 ‘3 % C and 147 % H.
‘What is its calorific power ?

(14500 x 85 -3)1:;O (62635 x 14°7) _ o1 et unite.

A coal contains 82 % €, 5% H, and 8% O. What is it heating
value ?
(14500 x 82) + {62535 x (5 - .g)
100

Coke being practically all carbon (0°935 C) its heat value cannot
exceed 14500 x 0935 = 13557 heat units.

= 15016 units.

Units of Work contained in a Fuel.

Found by multiplying the number of heat-units contained in 1 1b. of
fuel by 772, the mechanical equivalent of heat. Thus, 1 1b. of coal
containing 15,061 heat upits has a dynamical value of 15,061 x 772 =
11,627,092 foot pounds of work.

Composition of Coals.
Goop QUALITY COALS.

Anthracite. binslfnni.li\:m-. Bitaminous,
Water cceececssccesacsnene 100 .. 1:00 .. 100
Volatile matter.....ceceeseee 500 ,. 1800 .. 4000
Fixed Carbon .eveveesees... 8850 .. 7550 .. 53°60
Sulphur.ceccececeecsiioeass 050 .. 0°50 .. 0°50
ABh ..iireccesriieiszesces  B00 .. 500 .. 600

10000 10000 100°00

-

3N
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COAL ANALVSES.

B
-1 & .
N @ = *
= ' <p [~k ; .
g E 2 | 2| L | %
5 0 s 2 il
8 ¢ = 3z & < B

" English coal (average) | 81 979 5°166

|
|
|
South Wales ........| 8663 ‘331

7:916 (295 3-387) —
‘ 099 | 470 [ 0~

Aberdare (average)....| 880 | 85 080} 270 | —
él:eramai:x steam coal ..| 8629 ‘ 10°87 090 | 2°44 | —
rmarthen (Anthra- 086 . .
cite) (Rockeastle) [| 98710, 3°10 } 1:59 0756|0779 —

i

PETROLEUM. ‘
The following table shows sowe of the characteristic properties of
the petrolenm and shale oils sold in _t.his country :—

, Specitic ¥lashing | Wholesale
Name of Oil. ! Colour. l gravity at Point. Price, per
| 60° i K. gallon.
d.
American Royal Daylight ... Light Straw 0813 §3° 4
I rdinary .. .. 0°79! 750 32
” Water White Colourless 0350 105° 5
" Tea ltose ... .| Light Straw, 0797 ’ 32 4
Russian Ordinary (lluuollne) ” ! 0°824 82° 3%
Russian Lustre ... ” 0°&25 130° 4 -
Broxburne Light.house " ! 0-810 160° 5
American Minera) bperm vl Straw 0833 27C° —_
Storrar's Scotch Gas Oil ...| lteddish - 0°843 110° 2
Brown |
Scotch Intermediate Shale on iClear Brown: 0846 — 2%
Light Lubricating Oil ... - ” ! 0853 225° 2
!

The Law of Economy.

By this law we are enabled to say whether there will be an
economical advantage in altering or extending a given plant.

In symbols this law may be thus written :—

Let £ be the cost of a plant.

Let  be the annual cost of working it.

Let A £ be the cost of an addition to the plant, the annual interest

Afn

on which at # per cent. is 00"

Let I be the annual cost of working the plant after the addition is
made,—

'I‘h’en the most economical design is that in which—

( _ l/) = AL ”-

10
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rn'rnommn AN’D COAL.

—_— _—

2 Theurelicul g 1
‘ Chemical Compoainon |:= Evapora: ,?_"H‘
& | tion. B
. I
q w2 B Vs o=
= t51 8 £205q,
—_— = Ep | Bt eSS
2 . S | = | T8 [EQ s
() g 3 H =L Qe a
\ A IS R I we | B 3]
2 x| 358 w2 | =
EI15E|%|2|8| |58|05|%% 5=t
g |58 | S n|g|8F |38 (288
@ loid|Zz!lg|Ccle|B = =B <]
|
PETROLEUM— \ %% |%'% %|%
Pennsylvanian
heavy crude ... 9137 — — | 1°4; — 120,736 21°48| 11°56|16
Caucasian llght‘ .
crnde ... .. " 318°6) — |, — ! 0°1] ~ |22,027| 22°79| 14°'74(16
cgucaslan hcavy | [ .
crude ... ... 612°3 — — | 1'1| — |20,138] 20°85| 14°28|18 | +
Refuse ... .. W7 — | — | 12| — |1983] 2063 14-12(16 } B
Crude averuge, 16 | <
samples ... i ‘718°1| — | — | 2°2| — | 20,238 20 94| 14 29|16
Refined average ..., 726274| — ' — | — | — (27,531 28°5 | 17-03|16
Scotch blast furnaee !
onl... ‘6106 — 0°1 [ 9°4, — |18,590| 19°2 [ — |14
l |
Welsh, 37 ' ‘8 4°8 1+0'14 ’ 4- I| 4°9/14,470| 14°98! — | 905
i .
*1- 63/ 1312 61 3°8/14,432| 14°94] — | 801
-7| 49| 1-4'10 10+3] 2-6/13,582) 14+06] — | 7-58
9 53 1°31°4 | 9°56/ 4°913,652( 14°08| — | 7°94
*6; 5°6) 1°0.1°1 | 9°7; 4°0|13,504( 1429 — | 7°70
Average ! : '
samples ... 4. 5'2| l'2l‘267'87| 40| 13,966 14°46| 11-34! 8°13
‘ 1

The Flash-point of various Hydrocarbons.

The temperature at which various Hydro-
carbon vapour :—

. Open Test. Polnt Polns
Brandy, as usually sold retail . . 69 .. 92
W isky » » . .. 72 .e 96

2 » . . 72 .. 101

' 'I’etroleum (ordinary American Lamp Oil) .. 78 104

Saxoline . . . . 110 . 160

Petroleum . 110-120 140-160

. . e . 150 . 180

. .. .. . . «“ 270 .. 810
Mineral Sperm .o . . w30 o W
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This shows that potable spirits are really more liable to ignition
than petroleum, a fact corroborated by the experience of Insurance
Companies.

Naphtha vapour, benzoline vapour, petroleum vapour, and alcoholic
vapour, by themselves, are so far as an explosive is concerned perfectly
harmless.

In order to produce an explosior, there must be a mixture of the
sgirit or petroleum vapour and air, and it is the proportion in which
the latter is present that determines the intensity of the explosion.

Hydrometers.
The hydrometers chiefly used in this country are Twaddell’s and
Beaumé’s. Following are rules for reducing them to specific gravity :—

BeAUME.
- . 144
For liquids ligh . Rule: ———_ = sp.gn
or 1qu11 :4 ighter than water ule B ris - PF
144
Thus o ——— = 0" . gr. —— =~ 184 = B.
U B T 13 0°935 sp. gr. And o~ 1
Th 44 = 154 -184 = 20°B.

u — ..
0°985 sp. gr.

For liquids heavier than water. Rulec: nzl% = sp. gr.
144 144

Thus " __ = 1* . gr. And - = B.
us 4% —10°8 074 sp. gr. 144 e

Thus 144 — 1% _ 10°B.
1074

TWADDELL.
Tw. to ep. gr. : multiply by 5 and add 1-000. Thus 80°1w. x 5
= 0°400 + 1 000 = 1 400 sp. gr.
Sp. gr. to Tw.: deduct 1°000 and divide by 5. Thus 1°400 sp. gr.
— 1000 = 400 + 5 = 80° Tw.
Liquid Fuel Burners.
These are mainly of two distinct types, gasifiers and sprayers. In
the former the fuel, usually a heavy liquid hydrocarbon, flows into
. & chamber called a vaporiser, upon which impinges a lame. The
liquid is converted into a vapour or gas which burns in the free
presence of air with a yellow flame, or it can be mixed with air as in
a Bunsen burner, when a blue flame is produced. The latter system
is the better, but difficulties are experienced in preventing the
deposition of carbon in the small orifices through which the vapour
passes. The former system is that generally adopted for moto-
vehicles and small vessels. This type of burner is usually reganere-
tive, that is the vaporisation is effected by the eme produeed.
following are examples of this type.
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Fig. 1 illustrates the Longuemarre burner as employed by
M. Serpollet in his oil fuel boilers. In it ordinarv kerosine is supplied
under pressure at 4 to the coil B, and after circulating through it
passes away as oil gas at C, down the pipe D into the certral chamber
of the burner, which is closed by means of a valve on the end of a
rod E, actuated by some form of lever . From the central chamber
the gas can, when the valve E is opened, pass to the burners G G @.

7\

It also passes to two burners at the ends of arms at right-angles to
the arms carrying the burners G, and shown by dotted lines, but as
it enters these from the lower chamber below the valve, these burners
are not extinguished when the three first mentioned are: thus, when
it becomes necessary to stop the engine, one half of the heating power
of the burner is shut off, and the other half remains to keep the
boiler warm and to act as pilot lights for the other burners when full
steam is again required ; the lever F' moves the valve E.

Figs. 2 and 3 are a plan and section of the “ Lifu ” burner, manu-
factured by the Liquid Fuel Engineering Co., of Cowes.
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) 1 Vapour,

Fie. 2.

0il

Fie. 8.

This burner consists of two parts, an upper chamber, having various
passages, forming the generator, and the burner proper. The principle
i8 clearly shown in the above drawings, in which Fig. 2 is the generator
or vaporiser, and Fig. 8 the burner.” The oil enters the upper chawbee
and, after traversing the passages, descends %o ¥he ‘turner ;, ™
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to vaporise it, the oil is turned on from the tank, and a temporary
flame apglied to the generator ; the oil becomes heated and vaporised,
and, in the condition of a hot vapour, passes to the burner, lifting the
needle valve; on ignition a large nnd compact volume of Hame is
Eroduced which keeps the generator hot, and also maintains in a red-
ot state a chamber, called an igniter, filled with firebrick ; this
chamber, by means of a central stalk, fits into a central hole in the
generator. The object of the igniter is to act as a reservoir of heat in
ocase the burner flame is temporarily extinguished from any cause.

In connection with the oil supply pipe a diaphragm valve is fitted ;
the diaphragm is acted upon by the steam pressure, and actuates a
spindle which controls the supply of fuel to the generator. Should
tEe pressure of steam fall or be too low the supply valve is opened full,
and on an excess of steam pressure it is closed, or partially so. The
valve can be set to work within any stated limits, the oil supply,
and consequently the volume of flame and quantity of steam produced,
being entirely automatic.

Local Authority.

Local authority is not defined in the Locomotives on Highways Act,
but the following is the definition given in the Public Health Act,
1875 :—

By Sect. 4 of that Act “local authority”’ means * urban sanitary
authority ”’ and * rural sanitary authority.” By Sect.6 urban sauitary
authorities are either corporations of boroughs, local boards, or
improvement commissioners. Underthe Local Government Act, 1894,
Sect. 21, all urban sanitary authorities, other than corporations or
councils of boroughs, are to be called urban district councils, and for

- every rural sanitary district there is to be a rural district council, to
whom, by Sect. 25, all the powers, duties and liabilities of rural
sanitary authorities are transferred.  Local authority,” therefore,
in England, outside the metropolis, must be taken to mean either—
51) The corporation or council of a borough or county borough, or

2) The urban district council of an urban district, or (8) The rural
district council of a rural district.

In London, having regard to the definition of * sanitary authority ”
contained in the Public Health (Metropolis) Act, 1891, “local
authority”’ probably means—(1) In the City, the Commissioners of
Sewers. (2) The Vestries. (3) The District Boards. (4) The
Local Board of Woolwich. -1t is doubtful if it includes the London
County Council, which has no direct control over the streets of the
metropolis except the Thames Embankment. In Ireland “local
authority” means the urban sanitary authority or the grand jury.
In Scotland “ local authority  probably means the road authority of

any county or burgh, and the commissioners of police burghs.

(T%e Law of Motor Cars, LEWIS & RORTER)
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Tar Dirr BURNER

Consists of two burners and one vaporising chamber—one burner
being used to beat the latter and so vaporise the oil, while the other
acts as the burner proper, i.e., it performs the function for which the
apparatus is intended. These burners are placed the latter in frout
o¥ the former, and both are enclosed in chamber A, as shown in
Fig. 4.

Tommetor Jouvnet

Fia. 4.

The vaporiser consists of a chamber d, having two pipes, @ and e,
at right-angles to each other, the whole forming one casting. The
upper one of these pipes, @, is connected with the source of supply,
the admission of the liquid fuel being regulated by a valve c¢. The -
other pipe, e, supplies vapour to the heating burner f. This burner,
after a preliminary heating of &, keeps the latter hot so as to
vaporise the oil flowing into.it. Part of the vapour thus formed goes
to f, and the greater part to the main burner, g. There are thus two
burners, which produce a compact body of flame.

SARGEANT'S BURNER.

This burner consists of a vaporising chamber 4, Fig. 5, of cast-iron,
and formed with numerous passages in which the oil from Sne seusee &
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supply, a, circulates, and in so doing becomes vaporised, the vapour
passing down the pipe o' into the passage 3.
ol W/////ﬁ”/””/””////////////I/I/I///// Lz

_mm
o

7 %
o S W}}/)//////////////%/// //////////////////////

g

4

Fra. 5.

The burner comprises a central tube C, through which passes the
squared or longitudinally grooved stem of a valve ¢, and the tube C
is surrounded by a shield D, having inlet for air entering as
indicated by the arrows. In the lower part of the valve stem there
is a slotted hole, in which is engaged the eccentric end of a
spindle £, which extends along a tube F, and through u stuffing bhox,
and terminates in a handle f, by which it can be turned.

The vapour ascending from the space &, up the tube C, issues
between the valve ¢ and its seating, and, being ignited while it
mixes with the air, forms a flame which heats the vaporiser 4, and,
passing upwards around it, serves to heat a boiler situated above the

vaporiser.
By turning the handle J, the valve ¢ con be raised or \owered
#tle, 80 as to increase or diminish the flame ss moy be required.
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Sprayers are subdivided into two kinds—flat and jet sprayers.
In these air or steam pulverises the oil into a fine spray, which
renders the combustion very easy ; and this is still more so when
steam is employed, as the oil particles are projected in a heated state,
and more readily conbine with the oxygen. The disadvantage of usin
steam is, however, the amount required, which is variously estimate
at 5 to 13 per cent. of the total quantity produced. This is an
objection of great weight in situations such as for sea and river
services, where fresh water is, or may be, an expensive item. Sprayers
also involve the use of larger feed pumps.

Of flat jet sprayers, Tweddle’s, Figs. 6, 7, and 8, is much used in
Great Britain and on board oil-fired steamers. It is simple and
inexpensive, and easily cleaned.

TWEDDLE.

Fie. 6. Fia. 7.

X
YLLY,

SAN
OO

D

-W//////////////I/I//II///I/I//II/I///”//////II/ N

"l.
d d

sdbant o

Jdd a
'///////////////I/I/////////////I//////II/I///III/I///I:
Fre. 8.
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Figs. 6, 7, show perspective views of the burner, and Fig. 8
sectional elevations. At g it is tapped for a 1} oil pipe, and at % for
a }” steam pipe. eeeis the oil lrassage ; dd d the steam passage,
and these are each 3” x §". The oil coming through the passage eee
falls directly on the steam shooting through the narrow slit at the end
of the passage d @ d and is completely pulverised, passing into the
furnace as a fine spray. The holes # and m at the back of the burner
are closed with plugs. By unscrewing these the burner can be
quickly cleaned without removing; this, however, is rarely found
necessary, the burner as a rule keeping perfectly clean for an indefinite
period.— (“ ENGINEERING.”")
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N F1a. 10.—ARTEMEFF. .
Other exaz:z;ks of gasifiers are a Korting (Fig. 9) and an Artemeff
(Fig. 10), both these kinds being extensively employed in the stweam

" wsels on the Caspian and Black Seas.
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Of jet sprayers the following ave the better known :—

Fie. 11.—URQUHART.

Fie. 12.—D' Auugar.
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STEAM

F1e. 13.—HOLDEN.

Of 'these, Urquhart’s is used very extensively on the Russian
railways ; D’Allest’s is used on some French torpedo boats; while
Holden’s is used on the Great Eastern Railway.

A burner which has given very excellent results, and which is
simple to make and fit, is that of Rusden & Eeles (see Fig. 14).

k‘a,\At-Rusnm & Bruzs.
N

AN
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Advantages of Liquid Fuel.

1. The combustion of liquid fuel is complete, whereas that of coal
is not, consequently in the former case there is no lost heat in smoke
or soot.

2. There are no ashes or olinkers, and consequently no fires to
clean, with the accompanying loss of heat and drop in the steam
pressure—the steam pressure and revolutions of the engines being
maintained at one point throughout.

3. The boiler iubes are always free from soot, and are clean;
therefore always in the best condition for transmitting the heat from
gases passing through them to the water of the boiler.

4. The temperature of the escaping gases may be considerably
lower than is required to create the necessary draught for coal firing.
With coal the air has to be drawn through the bars and the fire in
the furnaces; by natural draught this requires a temperature of the
escaping gases about 600° to 700° F. But in the case of liquid fuel
there are no bars or thick fire for the air to force its way through,
and the required amount of air can be drawn through the furnaces
by a much lower uptake temperature—about 400° to 450° F. being in
most cases sufficient.

5. The admission of air to the furnace being under complete
control, and the fuel being burnt in fine particles in close contact
with the oxygen of the air, only a very small excess of air above that
actually necessary for the complete combustion of the fuel is required.
‘With coal, in order to ensure as complete combustion as possible, a
very much larger excess of air is required.

In addition to its higher calorific value, liquid fuel has many other
advantages, especially on board ship.

Stowage.- -A ton of coal will occupy about 45 cubic feet of bunker
space, and a ton of oil will require about 40 to 45 cubic feet.
Assuming that both coal and oil will require the same bunker space
per ton, then, since one ton of oil fuel is equal to two tons of coal,
the bunker space necessary to stecam the same distance at the samo
speed is only one-half. In addition to this, there is no lost space
caused by the projection of frames, stringers, or beams. Also,
portions of the ship which, if used as coal bunkers would be inacces-
sible, can be utilised for the stowage of oil. :

Test of Boiler using Astatki (Petroleum Refuse) Fuel,
fitted with a Rusden & Eeles Burner.
- The boiler, which was of the ordinary marine type, evaporated
with coal fuel from 7 to 8 lbs. of water from and at 212° F. for each
pound of coal burnt, the uptake temperature being oot T ®.
gsith Russian Astatki, the evaporation was from A3 w S “,:;“““‘
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and at 212° F. per Ib. of oil. The following are the average data
from some experiments with a Rusden & Eeles sprayer, and a heat

account from the same data :— .
Kind of Liquid Fuel. Russian Astatk:.
Specific gravity .. v . .. .. 09
Chemical analysis (approximate) :—
Carbon .. . .. .. .. 87 per cent.
Hydrogen .. . .. . 12 "
Oxygen v . .. . .. 1 "
Temperature of stokehol . . .. 60°F.

» escaping gases .. .. 450°F.
Weight of steam required to spray 11b. of oil.. 0°3 1b.

Assuming that the air contained 23 per cent. of oxygen, and that
the excess of air over that required for complete combustion passing
into the furnace was 20 per cent., which would be about correct
because the slightest reduction of air caused smoke to issue from the
chimney.

Equivalent
_ Heat Unils. Egop;r:ﬁgn
: at 212° F.
‘Total heat from combustion of 1 1b. of oil—
Carbon  0°87 x 14,600 ... . = 12,615
Hydrogen 0°12 x 62,032 ... o = 7,444 )
| ——— 20,059 20°7
Heat lost in wastc gases at 450° F.—
Carbonic acid gas ... s 3°19 1bs. 269
Nitrogen .o 10072 . 909
Water vapour from combustion ... 108 ,, 1,452
1 ’" sprayer 0-30 ,, 29
Surplus air, 20 per cent. ... e 2078, 257
— 2,016 30 .
17,143 17+7
Heat lost in radiant heat, &e. .. .. .. 1,687 17
Heat absorbed by water in boiler 15,456 16
(WaLLIs.)
Benzene.

Benzene gas is nearly three times as heavy as air. One cubic foot
of benzene gas weighs 0'2181 1b.; while 1 lb. of gas occupies at
ordinary temperature and pressure 4-58 cubic feet. The corresponding

#gures for air being 0°08 1b. and 12-39 cubic feet respectively.
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Precautions to be taken in using Liquid Fuel in
Furnaces.

In lighting up from * all cold,” it is as well to open the fire
door and damper so as to create a draught, and thereby drive
away any possible explosive mixture of air and oil gas which might
be present through leaks in the oil valves. If possible, hlow through
with the steam jet from an adjacent boiler, then introduce the lighted
torch, and then (not before) turn on the oil supply. If relighting
a ‘““hot” furnace, <.e., that in which the oil has heen shut off for a
time; as, say, during a meal hour, blow through thoroughly with
steam first us a precaution, and proceed as before. The great danger
to be guarded ugainst is the formation of an explosive mixture in a
very confined space. As a general rule, the lighted torch should be
affixed to a hent rod, so that the attendant can stand away from the
fire door. Remember, that a flame must never be brought to the oil,
but the oil must always be brought to the flame, i.e., in oil fuel
furnaces, there must first be a flame in the furnace, then the oil can
be turned on.

Petroleum.—In carrying petroleum or its products on motor °
vehicles, never allow the containing vessel to be quite full, as petroleum
sensibly expands when heated, and unless provision is made for this,
the tank might be ruptured.

Melting Point of Metals, &c.

Names. Fahr. Names. Fahr,
Platina .. . .. 4390° | Wrought iron .. .. 2900°
Antimony. . . .. 842 Steel .. . .. 2500
Bismuth .. . .. 487 Copper .. .. .. 2000
Tin . .. .. 475 Glass .. .. .. 2877
Lead . . .. 620 | Beeswax .. .. .. 151
Zinc .. . 700 | Sulphur .. .. .. 239

Cast iron .. . .. 2100 Tallow .. . oo 92
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STEAM.

——

The intencity of heat is measured by a thermometer.

The quantity of heat is measured in thermal units, the Bntlsh
thermal unit being the amount of heat required to raise 1 pound of
water through 1 degree F., when the water is at its greatest density,
viz., 39’1 F. This amount of heat = 772 ft. Ibs.

Speoiﬂo Heat is the power a body or substance possesses for
absorbing heat. It is the amount of heat in British thermal units
required to raise the temperature through 1 degree F.

Speecrric HEaT.

Waterat 39°F. .. 100 Iron .. .. ) |

» 9 212°F. .. 1013 Copper .. .. 09
Ice at 32° F. .. 504 Coal O 1
Mercary .. e 03 1 Air .. .. ‘28

8pecific Density is the number of pounds in a cubic toot
Weight of dry steam .
Dryness Fraction is the ratio Weight of water particies in a given
volume. If 1 lb. of wet steam has a weight of w dry steam in
it, then (1 — w) is the weight of the water particles, and dryness
. w
fraction —(1—_‘0) .

Total Heat of Evaporation is the quantity of heat required to
raise 1 pound of water from 32° F. to a given temperature and then
evaporate it.

Latent Heat is the quantity. of heat units absorbed or given
out in changing one pound of a substance from ome state to
another without altering its temperature. The latent heat of water
is that quantity of heat required to melt 1 pound of ice = 144 units.

LATENT HEAT OF STEAM.

Let T be the temperature of the steam,
L the latent heat.

L=9sé-{ (T-212°) 07 }

Torar HEAT OF STEAM.

Let T be the temperature of the steam.
H the total heat.
H=1082 + 0305 T.
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The Saturation Point is attained when all the latent heat
required for the steam has been taken up.

The Boiling Point occurs when the tension of the water -ovey.
comes the surrounding pressure.

Dry Saturated Steam is that which has a specific volume,
pressure and temperature corresponding to its complete formation.

Wet Saturated Steam is that in process of formation, and in
contact with water.

Superheated Steam is that which has its temperature raised
above formation point.

Specific Volume is the number of cubic feet to the pound weight.
From recent experiments, it would seem that su}l)]erhea,ting results in
an economy of from 10 to 20 per cent. in the weight of steam required
per LH.P.-hour, and from 16 to 20 per cent. in weight of coal
consumed.

Total Heat in |

; Relative
Abso-  pooccure Temp. or units required Welght of | Volume or
lute above At- Boilin g to generate 11b.! Volume: 1 cubie foot cublc feet
Pres-  osphere  Poing in | Of Steam from  cuble fect |* oygpon Steam
_sure in Ibs, degs. F. Waterat 32° ¥.| perlb. in Ibs. from
in Ibs, underconstant | 1cubicfoot
pressure, i ‘| of Water.
1 .e 1020 I 1113°01 3326 0030 ; 20760
2 . 1264 | 112049 1730 *0058 10728
4 . 1531 1127 -02 90-12 | ‘0112 5625
5 .e 1623 1131 -44 78-05 : ‘0138 4559
8 e 1830 1137 75 46 83 | 0214 2923
10 . 1933 | 1140-89 | 37-87 | ‘0264 | 2368
12 . .. 202 -0 114355 31-85 | ‘0314 ' 1988
1470 .. 2120 1146 60 2636 | *6G380 | 1644
15 | 03 2131 1146 -93 25°86 | 0387 | 1614
18 + 3-8 2225 1149 -80 2176 | 0459 , 1360
20 53 228 -0 115147 | 1970 | 0507 1231.
22 73 2333 1153 -09 1801 | -0555 1125
25 103 240°5 1155 -29 15-97 | ‘0625 998 -
30 15°3 2505 1158 -34 1346 | -0743 841
35 | 203 2594 1160 ‘9 1165 | ‘0858 . 730
40 . 253 267 -0 1163 -3 1028 | ‘0974 ' 640
45 30°3 2743 1165 4 9°18 | 1089 574
50 35°3 281 -0 1167 ‘64 8-31 | 1202 ' 522
55 | 40°3 ! 28771 746 { s | oan
453 !

¢

2026 | 117182 | -0A\ W% . A

—
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Properties of Saturated Steam—continued.

Totol Heat in | Relative
units required Volume or
to generaie 11b.| Volume: l‘g;‘.s:}::l cubic feet
ot Steam from | cubic feet of Steam

Alast:. Pressure | Temp. or

Pres- above At- | Boiling

X mosphere | Point in . of Steam
sure : Water at 32°F.| perlb. from
in Ibs. in Ibs. degs. F. under constant in Ibs. 1 cubic foot
pressure. ! - of Water.

65 503 2980 | . . 6°54 1538 407
70 553 302 -8 1174,-29 6°10 1648 381
75 603 3076 - . 572 1759 360

- 80 653 1 312-1  1177-13 539 1869 337
85 70°3 316°1 . 508 -1980 322
90 753 3203 117963 | 4-83 2089 301
95 803 3240 . 468 2198 286
100 85°3 8277 118188 437 . 2307 273

105 90°3 3312 , 1182+95 ' 418 2414 261
110 953 3346 . 1183:99 | 4-00; -2521 250
115 | 5003 3379 : 118.°0 3-83 @ °2628 239
120 | 1053 3411 , 11860 , 368! -2759 230

125 | 110°3 3442 | 118692 | 3-54 -2867 221
130 | 1153 3472 | 118785 3-42 2977 213
135 | 120°3 350°1 ! 118872 3+30 | 3080 206

(140 | 125°3  352°9 1189 *57 3-18 | 3184 199
145 [130-3 | 855°6 | 1190-40 | 3-08 | '3294 192
150 | 1353 358-3 | 1191-22 ' 2-98 | ‘3397 186
165 1403 | 3610 | .. . .. |-3500 | 180
160 | 145°3 | 3634 { 119257 1 281 | 3607 175
165 [ 1503 | 3660 | .. L. -3714 170
170 [ 1553 | 368-3 | 1194°27 | 265 | ‘3821 166
175 | 1603 | 3708 | . oL -3928 162
180 | 165°3 3730 « 119570 | 2-51 | -4035 157
185 | 1703 | 375 3 .. . 4142 153
190 |175°3 3775 1197:07 | 239 | 4250 149
195 [180:3 | 3796 . o 4357 145
200 |185°3 3818 | 11'839 2-28 | 4464 142
210 [195-3 | 3858 | 119960 ' =2-18 | 4668 | 136

‘What is a Light Locomotive ?

Any vehicle propelled by mechanical power, and weighing under
three tons unladen, and which is not used for the purpose of drawing
more than one vehicle.

Moto-cycles are light locomotives.

Any yehicle drawn by a light locomotive is also legally a light

Jocomotive.
< light Iocomotive is also a “ carriage.”



187

Mean Pressure of Steam in Cylinders (terminal pressure

being inch).
Points of Absolute Pressure.
D on | Hyperbotic | (Cuvoffin XA PIES i) preg.
or Number ( Logarithms Fractions of . sure in Ibs. Mean
of Times | of the Degree | B¢ i""k;’ Initwal Pres  Per 8q.in., | Pressure
Steam is | of Expansion. fr:lftct:en:om- sure being g?xt:tg: ;g;e m:;si.npcr
Expanded. mencement. taken as=1 ot Expansion, - 10.
6 17918 | & 1 4688 1 90 L 418
6% | 18326 % *4532 9375 424
6F | 18718 g 4418 976 43
6t . 19095 & | 4310 10125  43°4
7 ! 1-9459 } -1208 105 44
74 | 19810 o5 4111 108-75 446
7 | 20149 2 1 4002 112+5 45
7| 2-0«;77 & 0 3y32 11625  45°6
8 20794 1 -3849 120 46
8t | 21102 o5 -3779 12275 . 46°3
8t ¢ 2-1401 & *3694 1275 47
8% 21691 | o -3621 18125 4775
9 21972 3 *3552 133 479
9% 22246 o -3486 13875 483
9} 22513 & ‘3422 ' 142°5 1 487
9% ééggg . gy 3361 146-25 49
10 | 2 [ *3302 150 U495
10f | 23219 | A -3246 15875 | 498
108 | 23513 H ‘3191 1375 | 50°2
103 = 23749 3 3139 | 161°25 506
1 | 2-3979 2 ‘3089 | 163 {5079
114 2-4201 ' & 3040 ! 168753  51°2
113 241430 | & 2093 1725 | 516
}1% 2 '4633 e 2047 . 176°25  51°9
2 2 484 Y 2904 ' 180 522
12y | 23052 Y | 2861 ' 18375 ' 5273
124 29262 | g 1 282l 1876 | 52°8
iz% ﬁ},’fffg’ x| 2780 19125 | 53
3 2564 d5 1 2742 195 53 4
134 2:5810 | g4y | 2704 19875  53°8
13} 26027 A | -2668 202-5 54
133 26211 | % -2633 206°25 ' 542
14 | 2-6301 & v 2599 210 545
144 26567 | & 2516 213°75 548
144 26740 | 2, 2533 2175 1 85
143 2:6013 ¢ g5 | 2502 22123 | 553
15 27081 1 2472 225 L 336
1165t 22-77408 A T T30 S N N
726 1 W L2358 20 Y N
N.B.—Tn 1 ! BoAcally . SO BYRY taew
rdisary uzjackeied oylindors, muliEg TaG BRASMTER IR vask SSOTO By -
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To find Quantity of Steam nsed by an Engine. o
Multiply piston area by piston speed in inches per minute, and by
numerator of fraction denoting cut-off, and divide the product by the
product of 1,728, and by the denominator of fraction denoting cut-off.
The quotient will be cubic feet per minute, which if multiplied by 60
will give cubic feet per hour.

To find Quantity of Water evaporated to Steam per hour. -

Multiply piston area by piston speed in inches, and by the
numerator of the fraction denoting cut-off and by 60; divide the
product by the product of the vol. of steam (see p. 135), 1,728, and
the denominator of fraction denoting cut-off.

Consumption in Steam Engines.

1bs. Water per I.H.P. Ibs. Coal per LH.P.
Non-condensing o 30-45 . . 375-50
Condensing .. .. 22-30 . . 2'75-3"76
2-Stage Compound .. 14--23* | .- 1-75-2-76%
3-8tage Compound .. 11'5-15% ., . 1-25-176%

Evaporative Power and Efficiency of a Boiler.
The approximate evaporative power of a boiler may he found by
this Rule :—
Let E = the theoretical evaporative power of the fuel.
"~ = the weight of coal burned on the grate in Jbs. per hour.
H* = the heating surface in square feet.
W = the weight in lbs. of water evaporated per lb. of fuel.

v . I+
W=1838( — ) E
2H+w

Aud the efficiency is
He
1838 { ————
2H +w
Surface Condensers,

H =Total heat of 1 ib. of exhaust steam in B. T. Units.
t =Temperature of hot well.

t = » cooling water on entering.

1= ” ’ ’ discharge,

W= V&’eight of water in lhs. required per 1b. of steam.
- -t

W=

=

* Condensing.
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To find the Mean Effective Pressure P* on the Piston of a
Cylinder.

Let P be the absolute initial pressure (z.c., pressure shown by
‘gauge + 14-7 lbs.), » the rate of expansion, and ;_ the cut off ; then

pm = £ 1 + log. er
r
Example 1.—A pair of simple engincs take steam through a

reducing valveat 90 lbs. » = 9 and —:_ = % Absolute initial pres-

sure Pis 00 + 147 — 105 and .1.0.5 = 117 Ibs. final pressure,
Log.er = 2 197
1

9)#°197
*3652
105
17760
3552
‘. Pn = 872960
N.B.—This is the mean pressure in each cylinder.

Steam Engine Design.
Let D = Diameter of cylinder in inches.

d = Any other required diameter in inches.
A = Area of piston in square inches.
I, == Length of stroke in inches.
= Standard steam pressure, taken as 100 lbs.
H.P. = The horse-power.

n Revolutions per minute.

= Weight in lbs.

Crank-shaft d = 6 \/ H.P.

Pistonrodd = 01454/ D L
Connecting rod, rectangular section, where d is the thickness
and is one hnlf the breadth, and L’ is the length—

d=005v DI
Piston face = 044 D.

Weight of fiywheel : W= 8339 . S0
Total weight of engine: W = 117 HL.P.

Rroc. ARMWMEIRY



140

BOILERS OR STEAM GENERATORS.
The Thornycroft Generator.

This is vertical, water-tubular and central fired. Heating surface,
65 square feet; grate ares, 2} square feet; steam pressure, 175 lbs.
K uqltlmre inch. Fuel is coke or cval. Fan is fitted for forcing the

ught.

o)
i
o
I
on |
: !
l |
.‘[ i -
&
T — =1
! .
o . '\“‘I '
] |
- ———
QPo T 0 o0 0 c‘[

e
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Fre. 15.—THORNYCROFT'S (GENERATOR: BLEVATION.
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F1a. 16.—THORNYCROFT (FENERATOR : SECTIONAL ELEVATION.

The ‘ Lifu” Steam Generator.

This generator (see Fig. 17) consists of a lower horizontal circular
drum and an upper vertical one, both connected by small copper pipes
arranged spirally as shown. There is about 80 square feet of heating
surface, and the working pressure is 280 lbs. per sopare o, Wier
fired by liguid fuel (kerosine), the burner heing Shown oo pae Y.
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Fré. 18.—1'HE TOWARD GGENERATOR ¢ VERTIOAL TLEN AW
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The Toward Generator.

"This (see Fig. 18) is of the rectangular vertical type, and is
constructed to Board of Trade requirements. It has 111 square feet
of heating surface, and 2% square feet of grate area. The normal
pressure of steam is 190 lbs., and the valves are set to blow at 200 1bs.
per square inch. The weight of the generator with all mountings and
fittings is about 1,000 lbs., and the weight of the contained water
120 1bs. The consumption of fuel (coke) is about 8 lbs. per mile.
This generator is used with a motor developing about 25 L.H.P.

The Wiedknecht Generator.

This (see Figs. 19 and 20) is a vertical boiler fitted with cross tubes.
It has a grate area of 3 square feet. There are 87 tubes 1'18 inches
diameter external, the total heating surface being 64. square feet.
The boiler will evaporate 572 lbs. of water per hour.

vinlemotarJeurnal

Fias. 19 & 20.—TeE WIEDKNECHT G:ENERATOR: FRONT AND SIDE
SECTIONAL ELEVATIONS.
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The De Dion and Bouton Steam Generator.

The accompanying illustration (see Fig. 21) represents the latest
design of this generator, which is guaranteed to generate from 4-5 lbs.
to 6 Ibs. of dry steam per square foot of heating surface, and from
7 1bs. to 8 1bs. per pound of coal, using natural draught. From trials
recently conducted by Messrs. Sautter, Harlé et Cie., it appears that
this boiler, weighing 1,430 lbs. empty, with a heating surface of 64'6
square feet and a grate surface of less than 3 square feet, consumes
88 1bs. of coal per hour, and generates 550 1bs. of steam.

I
I

I
:wl

l
II]

F1a. 21.—EzgvArioN oF THE DB DIOX ET BOUTOR FrREuReis.
-
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The Serpollet Generator.

This consists of a chamber (see Figs. 22 and 23), having insulated
sides, and having within it three separate groups of tubes—all, however,
being in scries. The water is fed into the lower tubes, which are of
plain section, and heated by the petroleum burner; it then passes
into the twisted tubes, where it is “flashed” into steam, which
becomes superheated on passing into the upper group. A feature
about this generator is the automatic feed pumps, by which the
quiintities of petroleum and water are regulated by the work to be
done.

X
% L )
! 3 Q - (o]
; Q" o
10 - i
3 .
N o o
¢ : RSN S— _OL_D
. D
; 1

Fre. 22—THE SERPOLLET GGENERATOR: SECTIONAL RIRVATION.
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F1a. 28.—SERPOLLET GENERATOR: PLAN.

STEAM MOTORS.
TrE WIEDENECHT MoTOR.
This (see Fig. 24) is a horizontal high-pressure engine, having two

cylinders each 4''92 x 4''92 stroke. They are fitted with a Solen’s
valve gear. At 350 revs. per minute the power developed is 19-7 h.p.

What is a Hackney aniage P

A ““ Hackney Carriage ”’ means any carriage standing or plying for
hire, and includes any carriage let for hire by a coachmaker or other
rson whose trade or business it is to sell carriages or to let carriages
or hire, provided that such carriageis not let for a period amounting,
to three months or more.

w %
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#76. 24— WiEDpENEOET MOTOR: SROTIONAL EIRVATIOS.



Fra. 26.—* Lyyu
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STEAM MOTOR: SECTIONAL RLMN:

asl



F1a. 26.—SARGEANT's STEAM MOTOR.
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Sargeant’s Steam Motor.

This (see Fig. 26) consists of a pair of vertical compound engines, 33"
and 73" x 5}”stroke. A piston valve is fitted to the H.P. cylinder,and an
ordinary D slide to the L.P. cylinder. The cylinders are jacketted,and
the tops and bolts are covered with aluminium covers. The cranks
are balanced and are of steel, as are the connecting rods, which are
hollow. The link motion is of the Stevenson type, the links being
solid slotted. The feed is worked through reducing gear off a crank
at one end of the shaft, and is a gunmetal construction. With a
boiler pressure of steam of 250 lbs. per square inch, the engines run
at 500 revs. per minute, and give off about 35 I.H.P. The weight of
the engine as shown in the condition in the drawing is 600 lhs. with
pumps.

JOY'S VALVE GEAR.

This gear is shown in Fig. 27, which represents the connecting and
. valve rods of a horizontal engine, the former being at the end of ite
stroke, and the latter, G, being practically at rest, but just about to
make a sudden movement to the left, which constitutes the admission
period of the ordinary steam cycle. To the connecting rod, at a
point 4, about one-third or so from the piston-rod end, is attached
one end of the link B ; the other end being attached to the end of a
simple vibrating link C, the end of which, C’, swings on a fixed pin.
The point path describéd by A is an ellipse, hence the path described
by a point in the link B will be the resultant of the elliptical path
due to 4, and the circular arc described by C'; the result is that the
point D describes a peculiar flattened oval as shown (in dotted line).
At D is attached the swinging lever link E, which is fulerumed to a
pin F'; this pin is held in a slipper which moves in the curved slotted
path J, of radius equal to the slide-valve connecting rod &, the end
of this rod being joined to the link £. The point D of the link X,
during a complete revolution of the crank describes, as stated, the
flattened oval as shown ; the other end of E, viz., that connected to
@, describes, as the fulecrum slides up and down the curved slot J, a
vertical ellipse. The proportions of the links are so chosen that the
lesser diameter of this ellipse is equal to twice (lap + lead). As
shown, the curved slot is in a position at right-angles to the axis of
the cylinder, this gives the mid-gear position. If now the curved
slot, which is also fulcrumed at F, be inclined, the ellipse described by
the end of rod @, where it joins link £, will be inclined ; hence, by
inclining this slot in either direction, direct and reverse motion is
obtained, With this gear the “lap” and “lead ” are constant, but
the admission is regulated by the position of the curved slot.
The point F represents the centre of oscillation for the links s
the centre or fulcrum of the lever. N
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INTERNAL COMBUSTION MOTORS.
(Including those using Kerosine, Mineral Spirit, 7.e., Petrol, and
Coal Gas.)
The Beau de Rochas or Otto Cycle.

Outstroke of piston—Draws in air and gas or oil vapour.

Instroke of Flaton—Compresses this charge.

Outstroke of piston—Ignition and explosion of charge.

Instroke of piston—Scavenger stroke, i.e., products of combustion
driven out.

Thus the cycle comprires two revolutions, during which there is
but one impulse given to the piston. In a steam engine there are
two impulses every revolution.

To find indicated horse-power :—

L = Length of stroke in feet.

A = Area of piston in square inches.

N Number of explosions per minute.

D = Mean pressure in lbs. per square inch on piston.

L.A.N.P.
]-H.P. - W
Brake Horse-power Tests.

Let 8 = Mean spring balance reading, in lbs.
W = Total weight hanging upon the brake, in lbs.
R = Effective radius of brake wheel, in feet,—

= Radius of wheel + Radius of rope.
N. = Revolutions per minute.

Then
BHP. = (W-g§) 27RN
33,000
Composition of Gas obtained from Petroleum.
American, Russian,
No. of cubic ft. per gallon . oo 72 104
Hydrogen .. . . .. . 260 458
Methane .. .. . . .. 416 228
Ethane .o . . .. . 125 13-9
Olefines . . .. “ . 14°1 11°6
Carbon Monoxide .. . . . 38 36
Carbon Dioxide .. .. .. . 17 28
Oxygen v . . . e 08 11
Nitrogen .. .o . . o nil. nil,
1000 1700
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Fia. 28.—SEcTIONAL ELEVATION R00TS KEROSINE OI1L MOTOR.

4 is.the cylinder, B piston, C crank, D balance weights, E taper
on shaft to enable taper brasses to take up slank, ¥ small toothed
wheel, G toothed wheel, having twice the number of teeth of wheel
F, H eccentric cast with wheel @, I reciprocating rod carrying a
rocking weight governor on the pin J for opening the exhaust valve
K. The pin K operates the lever which reciprocates the usual oil-
feed spindle of the Roots oil engines. L is the admission valve
opening directly into the vaporiser. M is the casing, coniwising, Now
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air-heater and vaporiser, having at its centre the ignition tube
N of nickel alloy or of platinum. The engine is started with'a
burner, which is then put out, and the heat is maintained by
rtion of which shows at O. A second
groove is cut on the oil-feed spindle, the oil from which is swept
off by an air blast supplied by the closed crank-pit, the air and
oil being mixed and vaporised in the pipe O, and directed upon the
ignition tube N. P is the water jacket.

an automatic burner, a

Tolch’s Marine Kerosine Oil Engine.—Type A.

oﬁ:u:ﬁe Revolu- Overall Dimensions. Weight
Horse- tiot}s per . . Complete.
Power. Minute. | Length. Width. | Height. et.
SiNGLE CYLINDER.
ins, ins. ins. cwts.
2 360 31 23 40 s
3 350 33 ) 25 43 o
4 320 40 ! 28 48 124
5 290 ‘44 ' 31 54, 15
6 270 49 33 61 16
8 260 53 40 65 24
10 250 57 43 69 27
15 230 65 47 80 42
DouBLE CYLINDER.
6 860 47 25 44 134
8 820 49 28 48 21
10 290 52 31 53 22}
156 270 55 33 59 334
- 260 58 40 66 444
20 250 63 43 69 52
80 240 68 a7 80 63
40
50
60

Names on Vehicles.—All vehicles used in trade or husbandry
must have the christian name and surname, and place
place of business visibly and legibly painted in letters of not less

than one inch in length.

of abode or
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Vosper’s Kerosine Oil Motors.

SiNeLE ENGINES.

Actual Brak Approximate A imate A imate A imate
li:rw-l’owere. pﬁelght. lg’reﬂ{:dth Pllierg‘gt'l.: p&r:’:l::n
ft. in. ft. in, ft. in, cwt.
3 2 0 10 1 0 13
1 2 6 1 6 19 23
2 ) 2 9 2 2 2 2 4%
3% 3 2 2 6 2 8 6
5 4 2 3 2 3 2 10
6 4 6 3 6 3 6 12
Two-CYLINDER ENGINES.
Actual Brake | Approximate Approximate Approximate Weight of
Horse-Power. Height. Breadth, Length. Engine.
ft. in. ft. in ft. in cwt,
6 4 0 2 6 2 9 11
9 410 3 0 3 6 16
10 5 0 3 6 4 0 18
Four-CYLINDER ENGINES.
Weight of
Homebowey, | Helaht. Breadth. Length. | ol shate,
o and Stern Tube.
ft. in ft. in. ft. in. cwt.
12 3 8 4 2 3 8 25
14 3 9 4 3 3 9 27
16 4 0 4 7 4 0 35
20 5 6 6 2 5 6 50

(These engines are arranged that one cylinder can be shut off to
work the engine at §-speed. This type of engine, taking up very
little room, is particularly adapted for auxiliary boats and et
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Particulars of Launches.

Length and Beam, | B.H.P. Speed. _Toit:l C“V'::sht
ft.in.  ft. in.

120 x 4 O 1 5% 7
140 x 4 0 1 5% 8
160 x 4 6 2} 6 103
180 x 4 9 3% : 6} 164
200 » 5 0 3% 7% 17}
220 x 65 0 3% 64 18
2560 x 5 6 5 8 24,
300 x 610 6 7% 40
350 x 7 O 6 7 50
400 x 7 4 9 7% 70
400 x 7 0 12 8 10
500 x 8 0 16 ' 9 120

(VosvEr).

Particulars of Priestman’s Oil Motors suitable for Car or
Marine purposes.
N.B.—These motors use heavy or ordinary petroleum, and are fitted
either with flame or electric ignition.

Size of Engine, Brake H.P.

— 2 8 |15
Revolutions per minute .. 350 260 250
_ Diameter of disc .. 1ft. 8 in.| 2of 2ft. |2of2ft.7in.

. Length | 3ft. 3%in.| 4 ft. 3% in. | 6 ft. 10 in.

Overall Dimensions { Breadth|3ft. 0 in.| 3ft.2 in.| 4 ft. Oin.
Depth |[3ft.10 in.' 5 ft. 1 in., 6ft. 11 in.

‘Weight .. . cwts. 14 29 54

These motors are made up to 75 and 90 B.H.P. for yachts,
trawlers, &c.

PETROL.
This liquid is one of the products obtained by the distillation of
etroleum, and forms one of the naphtha series of hydrocarbons.
getrol. known also as “ Light Oil,”” “ Mineral Spirit,” “ Moto-car
8pirit,” ¢ Moto-Essence,” “ Petroline,” “ Moto-naphtha ” is an exceed-
ingly volatile and inflammable liquid, hence it readily evaporates, and
an explosive mixture of air and petrol vapour is easily formed. It
forms a clean, compact and very efficient source of energy for
internal combustion moters. The principal varieties of petrol are :—

8p. gr.

Gasoline .. . . . . .. 0650
Moto-car spirit .. v e .. 0680
Benzoline. . . . ‘e . «. 0700
Benzine ,, o .e .e . N N kN
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Of these the moto-car spirit, 0680 sp. gr., is the most suitable for
use in motors, and a grade for this purpose, known as * Pratt’s
Moto-car Spirit,” is specially prepared by the Anglo-American Oil
Company. Benzoline is largely used for this purpose, but it is
objectionable on account of the smell given off when the motor is
not in perfect working order. With Pratt’s moto-car spirit there is
no smell, but its price is somewhat higher than that of benzoline,
In the choice of a mineral spirit for use in a motor-vehicle the state
of the weather must not be disregarded. In summer or in dry
weather benzoline may be used, but in winter or in damp weather,
when the dry and wet bulbs of the thermometer are nearly alike, the
purer spirit will bo found much more satisfactory.

In using petrol, the regulations issued by the Home Office (vide
Automotor Pocket Book, p. 37) should be carefully and intelligently
followed. Should any difficulty be experienced in obtaining ¢ Petrol
or Moto-Car Spirit, communicate with Carless, Capel, & Leonard, or
the nearest depdt of the Anglo-American Oil Company respectively.

Petrol Stores, Repairers, and Storage of Moto-Vehicles.

A full alphabetical list (names of towns) of these was published
in the AuToMOTOR JOURNAL of November 15, 1898, ozcupying
6} pages. The following are the particulars and references given in
this and the additional lists published in subsequent issues of the
AUTOMOTOR JOURNAL :—

References.

(@) Moto-Car Spirit or Petrol: (3) Repairs. (¢) Accommodation
for storing Moto-vehicles. (d) Hold Moto-Car Spirit License;
will stock when requested and as demand grows. (i) Iron-’
monger. (o) Oil merchant. (*) Authorised Agents of Messrs. *
Carless, Capel, & Leonard. :

The issue for November 15 and following numbers can be obtained
from the publishers of this Pocket Book, price 73d. each, post free.

Weights of some typical French Petrol Motors.

| - 'VS, ) ight.

Name of Maker. l :;o;:‘:‘. | pelit:::in. | Y(ei;g:t
Dion et Bouton .. e el 14 i 1,600 35
Landry et Beyroux . . 5 ' 400 160
N " .. 10-12 © 400 180
Panhard et Levassor .. vl 4 ‘ 700 75
» » o ’ 6 700 130
3 . . 8 ' 700 160
. . 12 70 250
" . B2 1,000 75
9 A .. o 8 1,000 130

" » v | 0 \ 10 AR

‘ . 16 RSN —
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The Paris Singer Motor.

The accompanying illustration is a sectional elevation of a
3+ B.H.P. tricycle motor. The working parts consist of piston,
connecting rod and crank shaft. No valves are used. The cylinder,
D, is of cast iron, having radiating rings cast with it. There are two
elongated port openings in its sides, one of which is the * suction,”
the other the ““ exhaust.” ’

These port openings are controlled by the rotary and reciprocating
action of the piston, and its two round ports, one of which is shown
at E. :

The body (or crauk chamber), K, is in two halves, and is of
aluminium. Itcontains the two fly wheels, marked J, and can readily
be taken apart for inspection.

The fly wheels are coupled together by the crank pin, and form
one complete shaft, on the side of one of the fly wheels, close around
the end of crank pin, is fitted a scroll (or quick pitch) screw, which
drives the tangent wheel fixed on the front portion of connecting
rod H, and through which is conveyed the rotary action to the
piston, the gear being so arranged as to perform the Otto cycle.

The back portion of the connecting rod, I, acts as a stay and guide
bearing for the front half to turn in, and also secures the crank pin
brasses.

The connecting rod is attached to the piston by a ball (or universal)
joint, marked F. )

The electric ignition, marked A, and the relief cock (for use at
starting), marked C, are attached or screwed into the cylinder cover B,
which is of a hollow (or dished) shape, and is screwed into the
mouth of the cylinder, and consequently can be removed at a
moment’s notice, for inspection, if desired.

The combustion (or explosion) chamber is in the interior of the
piston, instead of being surrounded by the walls of cylinder, as in
other motors, thus protecting the cylinder bore from the effects of
the heated products of combustion, as at no part ot the stroke of the
engine do they come in contact with the walls of the cylinder.

The fuel of the motor is “gasolene,” or “petrol,” and flows by
gravity to the cylinder, and is introduced into the air passage, close
to the cylinder, where it is vaporised.

A
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«

F16. 29.—Paris Sivcer Mortor (3 B.H.P.).
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The Paris 8inger Petroleum-Spirit Motor.

Space Occupied by Engine.
si Brake Speed wé:.ﬁ;:‘
Ze. | H.P. Revs. Length, | Breadth, | Height, i
, ‘ inches. | . inches. inches, .

A ] 1 960 8} 9 | 18 50

C . 2 800 20} 11% 28 142
co | 4 800 | 204 | 11z | 28 230" -
DD ! | w0 | w18 l 34 —

Particulars of Daimler Motor, as fitted in Boats.

Dimensions of

i 5 g g 3
| 2 2 .| 8. Mutor, S
ANAES R THIEE
s 2 - @
! &8 |a |22z S| & & |9 B&| &
ft. | ft. in. | ft, in. in. | in. | in cwts.| cwts.
18 4101 8 6 1 21 (15 . 36 2% 2| 5%
21 5 8110 8 2 26 | 18 | 39 3% 1 7
23 5 8110 10 2 26 |18 39 3% 1 7
25 5 812 0 12 3 27119 . 42 | 3% 13| 3
28 6 0|2 2 15 3 27 119 ' 42 A} 14 | 74
31 6 0|2 6 18 4 31 | 20 | 4 | 43 |7
34 7 0|2 8 20 6 36 | 22 | 46 6% 12| 8
38 7 6210 25 8 44 | 24 | 48 8 2% | 8%
41 8 0|3 0 30 10 52 | 26 i 50 - 10 3| 9
R R ——
EEEE—————,— ]

Negligence.

Negligence is defined as *“ Absence of care a.cc:)rding to the circum-
stances.” In actions for damage, &c., plaintiff must give evidence of
the negligence of the defendant, and the onus of disproving s

rests upon the defendaut.

RV
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F1a. 30.—SECTIONAL PrAN THROUGH CENTRE OF THE SIMMS
1}-n.r. PerRon. MoTOoR. (HoORIZONTAL TYPE.)

In this motor the valves are arranged so as to be co-incidal in their
horizontal axes, and are so constructed that it is a simple matter to
remove either valve or gain access to the ignition contdct breaker,
by breaking one joint only, which can be remade with but little
difficulty. )

The ignition is effected in the following manner :—The half-speed
shaft is continued through the orank-chamber casing, and carries
a bush or sleeve throughout its entire length. On this bush is a
second loose sleeve, marked a, driven by a lug piece from the gear
wheol fitting into the archimedean thread cut on the side of the
sleeve, and free to slide on the key fitted on to the last-mentioned
bush ; this bush also carries, on its outer extremity, the cam actuating
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the rod connected to the contact-breaker on the cylinder head, and
also the crank pin which, by means of a connecting rod, actuates
a soft iron envelope of the magneto machine simultaneously
with the time of the spark. By this arrangement the spark can be
“timed,” 7.e., formed at any portion of the stroke of the piston and
altered to any other point while the motor is running. Thisis done by
.means of a lug piece projecting between the gear casing and moved by
a small lever. As the bush @ is drawn outwardly, the lug piece in
the archimedean thread forces the cam' at the extremity of the
cran:aﬁin to take up a different position with regard to the crank,
gradually altering the time the spark takes place. By this means
the speed of the motor can be altered at will as it is running.

The following are the principal dimensions of this motor :—
Diameter of cylinders 70 m.m., stroke 78 m.m., clearance space
1,346 *33 cu. c.m., B.H.P. 1}, at 900 revs. per minute. Range of speed
800-1,200 revs. per minute. Weight of motor 42 lbs. Two fly-
wheels 20 Ibs. each.

THE AUTOMOTOR

Horseless Vehicle Journal.

An lllustrated Record and Review of applied
Automatic Locomotion.

PUBLISHED MONTHLY—PRICE 6d.

Post free, 73d.; Yearly, 7s. to any part of the World.

Proprietors and Publishers

F. KING & CO., L' TD,,
62, ST. MARTIN'S LANE, LONDON, W.C.{
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F1a. 81.—LucAs CARBURATOR.

This consists of a cylindrical chamber, having a connection on its
lower end to the cylinder of the motor, and fitted with a spring-
controlled piston p, and valve £; on the upper part is a perforated
cover n, upon which is a sliding circular baflle-plate o; thus the
holes in the cover can be opened or closed to any desired extent for
the admission of air. The upper central spindle % is hollow, and.
forms the feed-pipe e, for the spirit; at its upper end is a needle-
valve b, operated either by hand or by gearing from the motor.
Within the cylinder are a eeries of plates /, also perforated with

siiall holes, while just below the piston-valve is a fine wive gauze, g¢. ~
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The action of the carburator is as follows :—Petro] spirit comes
through the pipe @, and on opening the needle-valve b, flows down,
in very minute drops, the central tube e, the quantity of spirit so
admitted being regulated by the valve. The spirit cannot then
enter the carburator, as the passage g is closed by the pointed
head of the spindle %, which is held up to its seat by the spring. The
lower part of the carburatoris in communication with the cylinder of
the motor, and on the suction stroke of the latter the piston p of
the carburator is sucked down with its spindle and opens valve %,
the spirit runs through the passages m, and falls upon the per-
forated plates I. At the same time air rushes into the partial
vacuum in the chamber through the ports #, and through the per-
forated plates 7, and hence becomes intimately mixed with the
sgirit. 'his explosive mixture of air and spirit passes or is sucked
through ¢, and thence to the cylinder of the motor, where on ignition
an explosion ensues, the pressure thus generated depending upon the
proportions of air and spirit in the mixture. These can be regulated
to any desired degree.

Nuisance.

A private person cannot maintain an action for nuisance unless he
suffers personal wrong or inconvenience over and above that caused
10 the public at large. The smoke, steam, noise, and speed of light
locomotives, may be regarded as nuisances; so may the feecal
evacuation of horses.

A nuisance is either public or private; and is generally an unlaw-
ful act or omission to discharge a legal duty such as endangers the
lives, safety, health, property, or comfort of the public, or by which
the public are obstructed in the exercise or enjoyment of any right
common to all Her Majesty’s subjects.

What is a Carriage?

Carriage means and includes any carriage (except a.hackney,

carriage) drawn by a horse or mule, or horses or mules, or drawn or
propelled upon a road or tramway, or elsewhere than upon a

railway, by steam or electricity or any other mechanical power ; but.
shall not include a waggon, cart, or other such vehicle which is-

constructed or adapted for use, and is used solely for the conveyance
of any goods or burden in the course of trade or husbandry.—
(Sub-sec. 3, sec. 4, Customs and Inland Revenne Aok, WY
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F16. 32,—THE L.ONGUEMARRE CARBURATOR.

This is of the float valve type. A chamber (scen on the left) has
a float to which is attached a spindle forming a needle valve. Spirit,
enters this chamber through the needle valve, and flows either by
gravity or air pressure into the vertical pipe (seen on the right);
this pipe is in communication with an air pipe, ard is so constructed
that, on the suction stroke of the motor, an intimate mixture of spirit
and air is formed which goes in the usual way to the cylinder, and is
there exploded. By means of the needle and air valves the proportions
of spirit and air can be regulated at will.
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The Agricultural Society’s Trials of Motor Vehicles, held at
Birmingham, June, 1898.

General Dimensions of the Competing Vehicles.

Overall dimensionsof vehicle
Inside dimensions of van ..
Diameter of wheels, front .,
: s ’ back ..
Tyres.. . . .

Length of wheel base .
Ratio of gearing between

engine and road wheels ..
Type of engine .o .

Size of engine cylinders ..
Revs. of engine at full speed
Type of boiler . .

Heating surface of boiler ..
‘Working pressure per sq. in.
‘Water.tank capacity .
Condenser .. . .
Fuel .. . . .

Capacity of oil tank .
s  of coal bunker ..
‘Weight of vehicle empty ..

The Daimler
Motor
Company,
Article 4930.

10" x 5’
4% x &
2l 6!/

2[ 3ll
23" solid
rubber
69*"
8'8,12:6, 18,
and 35 to 1
2-cylinder
vertical,
4 H.P.
3&/1 X Ggll

7

15 galls.
None
Benzoline
7 galls,

1'162 tons

5

The
Lancashire
Motor
Cowpany,
Article 4936.

{ 18 &// x 6 *ll
12 *u x5 %u
3’1 %//
3’1 %l/
4// md 5"
iron
121"

8, 134, and
28 to 1
Compound
vertical,
14 B.H.P.
3” & 5'! X 6’/
500
Vertical
tubular
110 sq. ft.
200 lbs.
46 galls.
Air surface
Russian
petroleumn
20 galls.

2'86 tons

!

The Carriage
and Wagon
Company,
Chiswick,
Article 4038.

16’ x 6}’
94 » 63’
2’ 9"
3' 31/
44" iron

87"
8tol

Comﬁouml
vertical.

4//&7// x 5//
500

| ‘Water-tube.

65 sq. ft.
175 1bs.
50 galls.
Air surface.
Newcastle
coal.
2 cwt.
300 tons.

Consumption of Fuel ‘and Cost of Running.

The following table gives the data of the amount of fuel used, the
amount of water used, and the calculated cost of running. Benzoline
is taken to cost 73d. a gallon; lamp oil, such as was used by the
Lancashire car, 43d. per gallon; coal, 20s. o ton.
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Consumption of Fuel and Water.

—_— ' Daimler. | Lancashire. Chiswick.

| 1
Short Course, ;

Total weight of car and load .. tons { 2°43 645 682
Coal used .. oo owts,© — — 1-37
Burning-oil used .. .. galls.. 063 7°50 —
‘Water used . .e P | None 45 50
Cost: of fucl for journey .. pence | 4°7 356 164
» » permile - .., e 3y 0355 269 1-24

3 » per ton per mile .. ,, 0°146 0°416 0°181
” » per ton of cargo per
mile . e 5 ¢ 0°366 0°873 0415

Long Course.

Total weight of car and load .. tons| 2°49 G54 6:88
Coal used . .. cwts, — — 75
Burning-oil used s . galls.| 2°81 235 —
Water used . ooy |13 -165 193
Cost of fuel for journey .. pence | 21°1 1116 90

’ » permile .. e g 0°45 2'38 210

’ » per ton per mile .. ,, 0-18 0°36 0°30

» » per ton of cargo per

mile .. ey 0465 |- 0774 0°704.

Cogfficient of Performance.

Ton-miles of Cargo per Hour.

Daimler. | Leyland. lChisml:k. .

Reckoned on gross running time—
Short course .. . . e | 9°80
Long course .. .o . | 8°12

l 15-81 -. 17-40
Reckoned on net running time— ‘

17-62 1270

1774 19°93 -

Short course .. . . o | 930
20°38 | 18-92 .

Tong course .. . .. . .. 812
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Eﬁ‘ectwe Horses' Power FExerted.

— Daimler. |' Leyland. l Chiswick.
Total weight .. . .. tons I 249 654 ' 6-88-
Coefficient of friction .. . . s & W
Resistance on level. .. oo lbs. | 126°8 542°6 497 °2
Net mean speed. . miles per hour 782 6°48 6-20"
Net mean speed.. .. ft.persec. | 11°47 9°50 9-09
Effective H.P. on level . . 2 64 9-38 820
Resistance due to gradient .. lbs. | 4648 | 1221-0  1284-0
Total resistance on gradient .. » | 5916 !1763°6 | 17812
Assumed speed on gradient ft. persec.! 573 4°75 | 464
Effective H.P. on gradient .. <1 616 1523 1472

Continental Trials of some Petroleum* and Steam Motors,

COMPARATIVE trials have recently been made at the Brussels Exhi--
bition and at Tervueren as to the working and cost of fuel of light-
weight petrolenm and steam motors. ZLa Nafure gives an account
of this, according to the data furnished by Mr. Max ngelmmm, in - -
Le Journal d'Agriculture Pratigue. The competition included
petroleum motors, semi-portable, of 4 to 6 H.P., and automotors of
8to 10 H.P.

The Nagel and Hermann motors, of Brussels; the Capitaine motor,
of Frankfort; and the Société Francaise de Materiel Agricole, were
amongst the first class of motors.

The Nagel and Hermann motor, set in motion in 9 minutes, fur- *
nishes a force of 4 H.P. at 288 revs. per minute, and consumes
466 1lbs, petroleum per hour, of which 0'386 1b. are 'for the lamp, or
1°139 1bs. per H.P. per hour.

The Capitaine takes 7 minutes to be set in motion, and furnishes
a force of 4 H.P. at 334 revs. per minute, with a total consumptlon
of 4-7828 lbs. petroleum, or 1'194 lbs. per H.P. per hour.

The Société X¥rangaise de Materiel Agricole motor takes 12}
nunutes, and two men, to be set in motion ; at 354 revs. per minute
it. furnishes a force of 4 H.P. with a total consumption per hour of
4°448 lbs. petrolenm, or 1'44 1bs. per H.P. per hour.

The weigbts of these three motors are respectively 2,310, 1,386,
and 1,760 lbs., and their price varies from 2,500 to 2,275 francs.

The locomotives of 8 to 10 H.P. belonged to Messrs. Swiderski,
Hille, and La Société Frangaise de Materiel Agricole.

) . ——a——
* Ordinary burning petroleum, sp. ¢, 300UL O3 BNA Hoehing Bt BRCUL WY ®.
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The Swiderski motor, at 274 revs. per minute, furnishes a force
of 8 H.P. with a total consumption of 8518 lbs. of petroleum per
hour, or 10648 lbs. per H.P. per hour, and was set in motion
in 10} minutes by two men. Its weight is 5,390 lbs., and price
5,000 francs.

The Société Francaise motor was set in motion in 5 minutes by
one man ; at 219 revs. per minute it developed 8 H.P., and consumed
7559 lbs. of petrolenm, or 0'945 lb. per H.P. hour. Its price is
5,400 francs, and weight 9,600 lbs.

The Hille motor can be set in motion by one man in 11§ minutes.
At 240 revs. per minute it develops 8 H.P., and consumes 10°1398 1bs.
_per hour, or 1'2675 lbs. per H.P. hour. Its weight is 9,350 lbs., and
cost 7,000 francs.

The steam automotor section comprises motors of 4 to 6 H.P.,
made by MM. Lefebre-Albaret, Laursedat, et Cie., and M. A. Raze,
and also motors of 8 to 10 H.P. by the former firm.

As regards the former, these give off 5 H.P. at 140 revs. per
minute, and consume 2464 lbs. of coal and 3036 lbs. of water per
hour, or 4:93 1bs, of coal and 607 lbs. of water per H.P. hour. The
weights vary from 7,040 lbs. to 7,480 lbs., and the cost is about
5,000 francs.

The Raze motor gives off 5 H.P. effective (brake) at 154 revs. per
minute, and consumes 286 1bs. of coal and 181 lbs. water, or 5'7 lbs.
of coal and 26 lbs. water per H.P. hour. The weight is about
7,480 1bs., and cost 5,000 francs.

Motors of 8 to 10 H.P. give an effective power of 8 H.P., and
consume per hour 44 lbs. coal and 442 lbs. water, or 5:5 1bs. coal
and 55°2 lbs. of water per H.P. hour. They weigh about 9,790 Ibs.,
and cost 6,650 francs.

These trials are interesting, as they show the practical value of the
two systems—petroleum and steam—side by side. It may be con-
cludeg that petroleum motors of 4 to 6 H.P. consume from 1'1 to
1:3 lbs. of petroleum per H.P. hour, while those of 8 to 10 H.P.
consume from 0'88 to 1-1 lbs. of oil per H.P. hour. Steam motors
of 4to10 H.P. consume from 4'4 to 55 lbs. coal, and from 55 to
66 1bs. of water.

It is also to be noted that, whereas petroleum motors only require
a few minutes to set in motion, steam motors require often an hour.




173

ELECTRICITY.
Electrical Formulee.

Current in ampares.
Electromotive force in volts.
Resistance in ohms.
Quantity in coulombs.
Work in foot-pounds.

=
2

oW
innnn

Then—

CZR ) 02
H.P = EC ¥

746 T 746 T Ta#6R
W = 0737EQ.

I
Q
=
[

I
Il

E
R =F=-—

w
Q= oz E
If L be the length of a circuit in feet, out and in, and A the
‘4

sectional area in square inches, then R at 60°F = i x 1,000,000
If the E.M.F. drops from E to e volts, and the current from C to ¢
amperes in flowing from dynamo or battery to motor, and if W is the
work put into the dynamo or battery and w that received by motor,
C—e,
[¢)

>1KY

w
then efficiency of circuit = 37 =

To CarcurATe THE INpUCTION FAcTOR (M) OF A MOTOR :—
Let A = Number of conductors on surface of armature.

N = Number of lines of force = number of lines of
force per square centimetrs, multiplied by area of
pole piece.

p = Number of polar divisions of armature connected in
series ; for ordinary 2-pole machines, p = 1.

M = The induction factor, then—

M=pAN10-8
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To calculate the tension or E.M.F. between the brushes : —

TUsing the previous notation, and let N be the revolutions per
second of the armature, and E the electromotive force or
pressure in volts, then—

E=AsN10-8%

If p be the number of polar divisions of the armature connected

in series,—
E=pAaN10 3

E=Mn
To calculate the torque or ‘twisting moment on the armature
shaft—
Let ¢t = The torque.
C = The current in ampeéres.
M = The induction factor; then—
t=141CM
To calculate the tractive force or draw-bar pull T :—
Using the previous notation, and—
Let ¢ = Diameter of driving wheel.
v = The velocity ratio between armature and driving
wheel.
E = The mechanical efficiency of the gear (usually taken
at about 80 to 85 %), then—

’

or knowing M—

&

T =

.E

Wi

(Carvs WILsON.)

‘Working Dynamos and Motors.

Belting.—Where practicable, the drive should be arranged so that
the under side of the belt is the tight or drivingside. A flexible belt
should always be used. Leather-linked belting, arched on the face
next the pulleys and flat on the outside, is very suitable. Such a
belt should no¢ be taken off after working.

Single belting with double edges makes a good cheap belt for ordinary
use, and may be jointed with a butt joint, secured by belt fasteners.

If an ordinary single belt is used, 1t should be straight and of good
quality. It should be jointed with a laced butt joint, until it has
stretched, and then a proper spliced and cemented joint made.

A dynamo belt must run evenly. A belt which lashes either up
and down, or from side to side, should not be tolerated.

Steadiness.—It is important («) that the machine be firmly fixed to
a good foundation. If supported on solid joists (either timber or
iron), a machine may be run successfully on an upper floor. () That

~
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no vibration be set up in the armature and spindle by a lashing belt.
The machine will spark and the brushes and commutators wear
unduly if there is vibration.

Commutator and Brushes-—These will always repay careful
attention. If the brushes are left to wear unequally, and the
commutator is not cleaned, the machine will soon commence to spark
badly, and both brushes and commutator will wear rapidly. If,
however, these parts are attended to in accordance with the following
instractions, the wear and tear will be very small.

The commutator is built up of a number of segments of copper,
insulated from each other by thin plates of mica; the ends-of the

lates are turned to a cone, and are held by strong plates turned to
-gt the cone, and bearing tightly upon it by nuts threaded on a bush
which carries the whole and takes the spindle.

The bush is driven by a feather let into the spindle, and the
copper plates are insulated from the end plates by means of coned
insulating washers of mica, and other insulators.

The ends of the armature coils are soldered into the copper segments.

The commutator is built so that it may be disconnected from the
armature and replaced in small machines by unsoldering these
connections and loosening two set-screws.

The brushes bear upon the smooth surface of the copper segments,

which are turned to a true cylinder.
" Adjustment of Brushes.—The brushes must be set truly on a
diameter, so that the point of one is diametrically opposite the point
of the other. As they wear they must be advanced to maintain the
same distance, and consequently to bear at the same angle on the
surface of the commutator..

They must be advanced frequently, even though the wear may be
very small, otherwise the brush will not bed properly on the surfaces
of the commutator when advanced. .

Each brush must always bed equally well at the point, or toe, and at
the heel. If brushes are allowed to wear too much before advancing
(but this should not be), they must be taken out and filed to fit truly.

In filing a brush, clamp it firmly, and file by taking long strokes
with a file always in one direction. If it is the toe that requires
filing, after filing to fit, take off the sharp edge, leaving the toe
always 4% inch thick,

One brush often wears faster than its fellow (or fellows), and must
be set up accordingly. Moreover, sometimes a whole set of brushes
on one side of the commutator will wear faster than those on the
other side, and this must be allowed for, or the brushes will cease to be
on a diameter, and sparking and flatting of the commutator may result.

Flats.—The most fruitful source of the formation of little “ flats "
upon the surface of the commutator is the brushes being out of
adjustment. Another cause is vibration of the brushes,due weisoasiy
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to vibration of the machine, owing to improper foundations or a
badly-jointed belt. The flats are sometimes caused by the pressure
of the brushes being reduced to too low & limit. .

Pressure.—1It is well to have the pressure as light as possible, eo
long as no sparking and no vibration takes placs at the brushes.

Oiling and Cleaning the Commutator.—Use a little good mineral
oil or vaseline, applied with a piece of rag. Do not on any account
apply oil with a feeder, or on a piece of waste.

A commutator well looked after will acquire in time a dark-
coloured, smooth polish. 'When this takes place run a piece of
No. O O emery cioth on the commutator occasionally before starting
to work,

In flour-mills and dusty places it is necessary to clean the commu-
tator with a little benzoline every day before starting, or, if run
continuously, during the run, taking care not to drench the
commutator; also to apply emery cloth about once a week as just
directed.

Oiling the bearings.—Adjust the sight.feed lubricator to give
about 3 to 10 drops per minute. The amount required varies with
the quality of the oil used and the load on the machine. If the
machine has been standing, give it a few extra drops before starting.

Good castor-oil is the best lubricant. It is well to use an oil
feeder made entirely of copper. XKeep the machine clean—free from
copper dust and waste oil.

Should the commutator wear out of truth or become very uneven
(scored), take out the armature and turn up the commutator in a
lathe, being careful to use a fine-pointed tool and not to take heavy
cuts ; afterwards polish with emery cloth. If the commutator should
be only seored, it may be dressed in the machine with coarse, and
afterwards fine, emery cloth, finishing with No. O. Slight “ringing
does not matter.

TESTING SECONDARY CELLS.

If C is the discharge current in ampéres, T the time of discharge
in hours, then—
C*» T = A constant,
where the exponent # has usually some value between 1'35 and 1°5.

‘If K denotes the capacity of the cell for a discharge current C and
time of discharge T, the capacity K for some other discharge
current C and time of discharge # will be given by—

sz(g)ﬂ—l.
[



Table giving Sizes, Areas, Carrying Capacity at 1,000 Ampéres
per Square Inch, and Resistance in Ohms per Statute Mile

of Electric Cables.

Legal Diameter of
s:f;_ each Wire.
daed |
Gauge. ! "/,,. Inches.
722 | -0z | el -84
7/21 | 032 i -813 096
7/20 036 | °9l4° ‘108
7/19 | <040 | 1+02  -120
718 | ‘048 | 122 -144
7/17 ' 056 | 1+42  -168
7/16 064 | 1°62 192
7/15 | 072 | 1:83 | 216
/14 | 080 | 2°03 240
7/13 | 092 ' 2:34 276
712 © 104 2:64 312
71 | 116 2004 | 348
710 | c128 3725 -384
19/22 | ©028 ‘711 -140
19/21 | 032! 813 ‘160
19/20 | <036 | 914 -180
19/19 | 040  1:02  -200
19/18 | -048 | 122 240
19/17 | <056 | 1442 . 280
19/16 | +064 | 1°62  -320
v 19/15 | -072 | 1-83 | -360
19/14 | -080 | 2+03 | -400
19/13 | -002 | 234 . 460
19/12 | 104 | 2+64 | 520
19/11 | <116 | 2-94 | <580
19/10 | 128 | 325 | -640
37/19 | 040 | 1°02 © -280
37/18 | -048 | 1'22  -336
87/17 | +056 | 142 +392
37/16 | 064 | 1462 ~ 443
87/15 | 072 | 1+83 = 504
37/14 : +080 ' 203 ' 560
37/18 | 092 | 234 ' 644
37/12 | 104 | 2+64 728
37/11 | -116 | 2-94 , 812
37/10 | ©128 | 3:25 886
61/18 | -048 | 1-22 | -432
61/17 ¢ -056  1-42 ! -504
61/16 | *064 | 1°62 & 576
61/15 | -072 5 183 | 648
61/14 | ‘080 | 2:03 ' +720
61/13 | 092 [ 2°34 | -828
61/12 [ ‘104 [ 2°64 | -936
61/11 [ 116 [ 2-94 | 1-04
6l/10 | 128 | 3-g5 / 1-152

“In
2-13
244
2:74
3-04
3°G6
427
488
5-49
6°10
7+01
793
884
9°id
356
4-07
457
5°08
610
711
8:13
9-14

1016

11-68

13-22

1473

1626
711
8+53
9-96

11-38

1280

1422

1636

18-49

20°63

22°76 |

10-97
12°80
14°63
16°46
1829
2103
2377
26 52
29 -26

177

Square
Iuches.

0944
<0057

| 0072
¢ 0089

0129
0176
0230
0291
0359
0475
0607

0755
0919

0120

- 0156

0198
0244
0351
0479
0625
0791
0976
199
*165
*205
250

10477

0686
-0934
‘122
‘154
‘191
-252
822
-401
-488
113
“15¢
-201
255
-316
*416
*532
*661

8. %/

2-838

3703
4°690

5786

8+321
11+35
1483

1877
23°16
30 -64
39°16
| 48°70
| 59-28
7°741
10-06
P 12077
157
2264
3090
4032
51-03
62-96
8322
1064
132-2
161-2
3077
44°25
6025
80°70
9935
123-2
1625
208
1289
;316
73
9935
1296
1846
RALY
2208
L%y
A8

Weight.
Per Mile
in 1bs.
90 | 9-908 44
117 | 7+596 57
148 | 5998 72
183 . 4°861 89
263 ' 3:380 . 129
358 | 2477 176
468 | 1:895 230
592 | 1°498 | 29°1
731 | 1214  356°9
967 | 9179 | 471°6
1285 | 7182 | 60°7
1687 | 6776 | 756
1570 | -4744 | 919
244 | 3-63¢ | 12°0
318 | 2795 | 156
403 ' 2-202 | 19°8
497 ' 1+786 | 24-4
T4 | 1243 | 3571
975 0103 | 47°9
1272 ¢+ +6976 | 62°5
1610 | 5512 | 79°1
1987 | <4467 | 97°6
2625 | 3380 | 120
3358 +2642 | 165
4173 +2126 | 205
5090 . 1744 | 250
971 | 0140 | 47°7
1396 | 6355 | €86
1901 | 4667 | ©93-4
2483 | 3574 | 122
3134 | 2831 | 154
3887 | 2283 | 191
5129 | <1730 | 252
6554 | 1354 | 322
8160 | 1087 | 401
9931 . +0893 | 438
2300 | 3850 | 113
3134 | -2831 | 154
4091 | -2169 | 200
DAY \'\’\\§ T
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R\ \ B
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THE ‘“ LUNDELL” CONTINUOUS CURRENT MOTORS.

5 : : Pulley
Brake | A ! ' Approxi- :
o By R B /ol
Power. | 115 Volts, | Speed. ‘Di a.metcr.j Face
1 29 115,230 | 1700 | 23" | 13" . 40
R 43 115, 230 1,500 33" 2" . 5
1 87 115, 230 1,300 4" 23" | 185
2 ' 16°7 115, 230, 500 1,150 B! 33 210
3 | 239 ’ ” 1,150 | 6" 33" e
4 | 320 ’ » 1,200 " 33" ..
5 | 394 o L100 87 | 4" I,
7% | 578 ” » 1,050 9§ .
10 . 76°1 » ” 1,000 11”7 : 6" .
15 | 1187 " ” 850 13" 63" | ..
20 145°-2 » ” 800 . 15" . 77 .
25 1795 | ’ ” 750 | 17" g |
THE FULMEN ACCUMULATOR.
Traction Type.
- S R R —— - | -
v . i Al -
Average l\o{mnil | Capacity | External Dimensions. l:‘}:;ot:l
rlx]ue of rn:ﬁes? iat Normal — weight of
. H te. . ight 11
CHATEE: | charge. ; rate. Length.‘ Width. oveer“all. corfl;lete.
Ampdres. Ampéres.:Amp.urs.t Inches. | Inches. | Inches. ‘ 1bs.
FE T i
Bil.. 9 17 ' 85 | 32 4 13 | 13
B13.. 10 20 . 100 @ 4} . s 18
B15.. 12 23 « 115 i 5 w1 20%
B17... 14 27 . 135 5% » »w | 23
B19... 16 30 | 150 ' 6} ” » | 26
B21.. 17 33 165 , 7 w1 o 28%

These cells are stated to be capable of standing four times the

normal discharge for heavy inclines.

The makers have found by

experience that the most economical way to charge these cells is by
constant E.M.F. (110 volts for a battery.of 44 cells).
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THE LITHANODE CELL.

Data oF 30 Axpire Horr BATTERY.

" QOutside dimensions of

No. of | battery. Open EM.F. | Approximate

cells. - (ly)f battery. gggsl: ‘&::ght

Length. | Width. | Height. - aLbery.
ins. ins. ins. volts. 1bs.
1 375 | 7°00 | 6-87 2 8%
2 6512 | 700 | 6°-37 4 16
3 727 | 787 ' 7°00 6 . 224
4 950! 7:37 © 7-00 8 | 29
5 11°60 | 7-37 | 7-00 10 ‘ 36
6 | 1375, 737 | 7-00 12 43
7 1578 | 7-87 | 700 14 60
8 1800 ' 737 | 7-00 16 | 563
9 20-12 | 7:87 | 7-00 18 ! 633
10 22:24 | 7-37 | 700 20 : 703
11 2436+ 787 | 7°00 22 : 77%
12 2650 7-37 | 7-00 24 84}

Particulars of Cell.
625 inches long.
Vulcanite containing ) 2°12 ,, wide.
cell . .. 1525 ,, high
weight, 10 ozs.
Two plates in each cell, 59 inches long.

- 39 wide.
Positive element .. 025 ineh thick.

weight, 11b. 1% ozs.

Three plates in each cell, 5 *9 inches long.
. 39 ,, wide.
Negative element .. _ 013 ineh thick.
weight, 114 ozs.
‘Weight of connectors, 3 ozs.
‘Weight of cover, vent plug, sealing, and separators, 2 ozs.
Quantity of electrolyte, 156 fluid ozs.
Gross weight of complete cell, 6 1bs. 7 ozs.
Normal charging rate, 3 amperes.
Normal discharging rate, 3 to 4 ampéres.
Maximum safe discharging rate, 9 to 12 ampéres.
Approximate internal resistance, 0°015 ohm.
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THE ELIESON LAMINA ACCUMULATOR Co., Ltd.

“C” TYPE, in Ebonite Boxes.-

No. of
plates,

(For Motor Cars.)
Approximate Approximate
Rates of .
Working, | Gamaciyin dimenlons
gi | Bilz,lz.| 2] 8] 2
EO|EE|Zs Sl 8] 5| %
24 2| 38 g g o K
Og '§,= [ g A l q | o=
B S L Lo R F S A A .
' | in. ’ in, in.
15-25 20 100 | 120 | 7. 4 13
26-35 30 130 | 160 7 . 6%| .13
| |

Weight complete

g ‘ with Acid.

@
R~

“T/B” TYPE, in Ebonite Boxes.

These cells are specially made for tramcar and heavy traction

work.
Approximate {‘ A imate

amet | AR ARRR | 8
p. hrs. | over all, g‘%
Nlo. of S g
plates, s * . . Pey-
B 2| 8. =, g <] & 48
R HEIE IR IR A R

Sz | &=z | &% | &8 S 12|
v in, ‘ in, in. Ibs,
5 25-35 30 180 | 2201 10} | 4| 13 40
7 35-45 40 260 | 320 103! 6 13 56
9 | 4560 | 50 | 360 | 450 | 10} l 7d | 18 | 72

|
i
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Method of Grouping Cells and Connections in order to
vary Speed.

The following method is that adopted by Mr. Carl Oppermann in
his electro-motor vehicles. There are two batteries, each containing
21 elements, the average discharge being 25 ampdres at 84 volts.

F1G. 1.—SLOW AHEAD, BATTERIES IN PARSLLEL, F. M. Corrs
IN BERIES.

+ +

|
Box conramynoe Box conrminme

Zlceis 1w SERIES. S 1w Serig
Morom Maerers
TONM . .
10 q [ ] ' 6 v q 3 a [

AH"‘ TER
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2, —HALF-S8PEED AHEAD, BATTERIEs AND F. M. Corrs

IN SERIES.

-~ —o+ y
S—————0

I} q 4 6 5




|

Fic. 3.—FULL-sPEED AHEAD, BATTERIES IN sERIES, F. M. CoILs
IN PARALLEL.

—— 0+ : xS -

— - — ———C

z
L

|
I
|
|
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Fra. 4.—S1.0Ww ASTERN, BATTERIES IN PARALLEL, . M. CoIrs IN
SERTES. DIRECTION OF CURRENT IN COMMUTATOR REVERSED.

+ +>
|
o'
———0 __%
: R
A
Y
J L
eoes
1w q 8 v © 3 q 3 a )

- vt e . ..__._iﬂ/

THE CARSAK CELL.

This is manufactured by the General Electric Company, who state
that it is eminently suitable for spark ignition in moto-tricycles.
It is claimed for the cell that it has a low internal resistance and
high output which is steadily maintained. The electrolyte is
‘““Salectron,” or sal ammoniac. In the largest size of cell, 8% x 5",
the initial current is 14 ampdres and the internal resistance ‘12 ohmi.
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‘““JOEL” PATENT ELECTRIC MOTORS.

Loxpox, E.C.
« Weight
| BH.P. R%\I-’: Odor of Flectncal
mmu?o : let’thOl ' cfficiency. |
- R R
IML 2 600 uz | oo,
J M?t + 600 150 90°/
i
|
|
i
ELECTRIC MOTORS.

THE NATIONAL MoTOR CARRIAGE SYNDICATE, LTD., 37, WALBROOK,

Remarks.

* These motors will

runat1;4,1/2, or
full speed of
600 as required
for carriages,
and are made to
give 50 per cent,
more B.H.P. for
short  periods,
and will  give
100  per - cont.
more power if
pressed.

Efficiencies of Electric Tramway System.

Steam engines .
Mechanical efficiency of dynumos .
Overhead line and feeders.. -

Motors, including gear ..

Single reduction gear . .
Accumulators in central stations ..

Rotary transformers. . .

Stationary alternating-current transformers
Return circuit . .

Per Per
cent. cent.
.. 70to 95

.. 80, 95

85 ,, 95
70 ,, 85

.. 90, 95

70 ,, 86
90 ,,"96
94 ,, 97

1

.o T oy M

QAR
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PATENTS FOR INVENTIONS.
BY
R. HADDAN, of the firm of Herbert Haddan & Co.

PareNTs for Inventions are grants from the Crown to inventors, by
virtue of which they are entitled to the exclusive use and manu-
facture of their inventions for a limited time, in return for an exact
and complete description of their inventions, so that others, at the
termination of such monopolies, may be able to employ the invention
as beneficially as they themselves have done, or could have done.

To support a claim for a patent, it is essential that the invention
be NEW and not previously disclosed, for it is a principle of great
importance that no patent should exist for anything that any other
subject of the Crown could at the time have freely from his own
knowledge have employed. Mere slight changes that required no
ingenuity to produce, and mere exercise of ordinary skill, such as any-
one skilled in the trade could have performed without cudgelling his
brains, do not entitle to a patent. There must be a substantial
novelty.

An iuvention must also be TSEFUL, or it cannot properly be
patented.

Thus novel and useful inventions, which are for the benefit of trade,
are alone proper subject matter for patents.

Usually, when an idea for an invention occurs to anyone, it is
desirable to at once protect it by making an application for a patent
for it. It is not necessary, nor is it advisable, to wait until the details
of the invention are worked out; first, because the law permits an
application for patent to be made while the invention is still in a
crude state ; secondly, because if two persons should independently
apply for patents for the same or similar inventions, the first applicant
has, in law, the preference.

With such an application 8 PROVISIONAL SPECIFICATION has to be
filed explaining clearly the nature of the invention.

The inventor having taken this course (the cost of which, inclading
the government stamp of £1 on the upplication form, is usually,
with agent’s charges, about three to five guineas) has now nine months
in which to perfect his invention, and ascertain whether it is desirable
to proceed. .

As soon as the invention is worked out and proved, and presuming
it is a sufficient success to warrant further expense, the COMPLETE

SPECIFICATION, giving full particalars of the nsture of the invention
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and the method of performing it, is prepared, with drawings if needed,
and lodged at the Patent Office. The cost is usually about seven to
twelve guineas according to length, time, &c., including the
government stamp of £3. :

After “acceptance ’’ by the Patent Office, which issues in about four
to eight weeks, the inventor then acquires a fuller measure of pro-
tection ; and at the expiration of a further two months, during which
his application is exposed to opposition, he obtains the letters patent,
with the full rights thereto pertaining.

There is another course, namely, to begin at once with a complete
specification. The patent is obtained, of course, more quickly, but
this course is not advisable, and the expense in government fees is
the same.

It is to be observed that as the specifications are the very basis of
the patent rights, they must be most carefully drawn; and it is
desirable that they should satisfy not only the ordinary workmen in
the trade, but also experts in the writing and construction of such.
documents, and last, but not least, lawyers, for the inventor’s ultimate
resort in case of infringement is the court, where the meaning of the
specification will become the great bone of contention.

Another point to observe is that the inventor must be the applicant,
or, at least, one of the applicants, or the patent is invalid. The
inventor cannot, therefore, permit any other person to take the patent,
but must apply for it himself ; he can then assign it, or undertake to
assign it, to others.

Patents date from the day they are applied for, and their term is
fourteen years. No further fees are due on them until the end of the
fourth yecar, when a £5 tax becomes due. Thenceforward there is a
yearly tax increasing £1 per year during the remainder of the four-
teen years. When any such is not li:f,id the patent lapses, but three
months’ grace at the longest can be had for paying any of the taxes
by petition, and payment of a fine.

The British patent, to which the above remarks almost exclusively
apply, extends only to England, Wales, Scotland, Ireland, and the
Isle of Man. If the colonies and other countries are to be covered,
separate patents must be taken, each having its own laws and
reg}l:la.tions. Most foreign and colonial patents cost from £5 to £20
each.

By applying for patent here, under a convention, the applicant
obtains a priority of right to obtain patents in some twenty-two other
countries and colonies, including France, Belgium, Sweden, Norway,
Italy, Switzerland, Victoria, New Zealand, Queensland, Western
Australia, Brazil, and the United States of America. That is to say,
if he applies in any of these countries within six months his patent
will not be affected by anything donein the meantime, This is a
very valuable privilege.
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Most government Patent Offices make no examination of the
invention or specification before granting the patent, leaving these
entirely at the inventor’s risk. Some, such as the United States,
Germany, Austria, Hungary, Sweden, Norway, &c., make such ex-
amination. That in the Unived States is extremely good, and it is
desirable to make early application for this patent, not only for its
own sake, being valuable and cheap, but to obtuin the result of such
examination which would save a search and considerable trouble in
preparing the complete specification for England.

It is desirable to say a few words on the cost of foreign patents.
This is made up of certain factors, first the government fees,
unalterable in amount, the foreign agent’s fee, depending somewhat
on bis professional standing, and lastly the charges for preparing
specifications according to the practice, translations, copies, and
similar expenses. It is obvious, therefore, that as a specification will
often do for scveral countries or colonics, needing simply copying,
there can be a considerable saving when several patents are taken at
the same time. Unfortunately it is not generally customary in the
profession to itemize these charges, so that such reductions arc
not always offered or properly computed. .

In conclusion, the reader may be reminded that patents may be
very valuable properties, and though many so-called inventions are
worthless, and the readiness with which patents can be obtained
facilitatea the grant of many rubbishy and invalid patents, it is still
desirable when an inventor recognizes that he has a valuable novelty
that the patenting of it should be carefully undertaken, and the
necessary cxpense of so doing borne at the outset, since faults are
not afterwards repairable.
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CLUBS AND ASSOCIATIONS.

BERLIN.

MITTELEUROPAISCHER MOTOR WAGEN-VEREIN, 1, Universitatstrasse.
- Herr A. Klose

BIRMINGHAM.
Moror AND CycLE Trapks Crus, Corporation Street.

BORDEAUX.

AvuTroMOBILE CLUB bDE BORDEAUSE, 42, Allées d’Orléans. President,
M. le Dr. Treuzan.

BRUSSELS.

AvutovoBiLE CLUB DE BELGIQUE, 14, pl. Royale. President, M. le
Comte Francois van der Straten-Ponthoz.

TouriNG¢ CLuB DE BELGIQUE, 11, r. des Vauniers. President, M.
Graston Beirlaen.

CHICAGO.
AMERICAN Moror LEAGUE, 335, Dearborn-street.

DIJON.

AvroyoBiLe Crus pE Dujoy, Café Americaine, r. Lomonnoye.
President, M. Gastion.

LIEGE.

AvromosirLE CLuB Liktaeo1s, 2, r. Hamal. President, M. A. Dawaus-
Preudhomme.

LIVERPOOL.

THE AuTOMOBILE CLUB OF GREAT BRITAIN AND IRELAND. LocCAL
CENTRE : THE LI1VERPOOL INCORPORATED SELF - PROPELLED
TRAFPIC ASSOCIATION, Royal Institution, Colquitt-street, Liverpool.
President, The Earl of Derby, K.G., &c.; Hon. Secretary, E.
Shrapnell Smith.
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LONDON.

AvuToMOBILE CLUB OF GREAT BRITAIN AND IRELAND (with which
is incorporated the Self-propelled Traffic Association), 4, Whitehall-
court, S.W. A Social Club and a Centre of Information and advice
on matters pertaining to Motor Vehicles (for those who are not
Owners as well as for Owners of Motor Vehicles).

Administrative Committee :—Roger W. Wallace, Esq., Q.C., Ckair-
man; The Hon. Evelyn Ellis, Fice-Chairman; Sir David
Salomons, Bart., Vice-Chairman ; Messrs. Frederick R. Simms, W.
Worby Beaumont, Frank Butler, Hon. Treasurer; C. Harrington
Moore, Hon. Secretary; Arthur James Walter.

Andrew W. Barr, .4uditor ; C. Johnson, Secretary.

Among the Founder Members are:—The Rt. Hon. the Earl of
Galloway, K.T., The Rt. Hon. the Earl of Shrewsbury and Talbot,
*The Rt. Hon. the Earl of Carnarvon, The Rt. Hon. the Viscount
Templetown, ¥*The Rt. Hon. Lord Suffield, K.C.B., The Rt. Hon. J.
H. A. MacDonald, C.B.,, LL.D.,, F.RSS. (L. & E.), the Lord
Justice Clerk of Scotland, *The Rt. Hon. Sir Bernhard Samuelson,
Bart., The Rt. Hon. Sir Richard Paget, Bart., ¥The Hon. Reginald
Brougham, *Capt. The Hon. Cecil Duncombe, J.P., *The Hon.
Evelyn Ellis, The Hon. J. H. Berkeley, *The Hon. C. 8. Rolls, Sir
‘William Neville Abdy, Bart., *8ir David L. Salomons, Bart., J.P.,
*Sir Douglas Galton, K.C.B., F.R.S,, J.P., *Maj.-Gen. Sir Arthur
Ellis, K.C.V.O., C.8.I,, Maj.-Gen. E. L. England, C.B., Messrs.
*Roger Wallace, Q.C., *Andrew W. Barr, *Capt. Ironside Bax,
Messrs. *W. Worby Beaumont, *W. C. Bersey, *¥Alfred Bird,
*Prof. Vernon C. Boys, I'.R.S,, Messrs. *£. H. G. Brewster,
*Frank Butler, *Hugh Campbell, *R. E. B. Crompton, ¥Capt. A. B,
Cunningham, Messrs. *Bryan Donkin, *Robert Gray, *Walter
Hancock, *Chas. Heyermans, *Bayntun Hippisley, J.P., *H. E.
Sherwin Holt, *J. 1. Hopwood, J.P., *H. A. House, *Alfred
Jones, J.P.,, *John Henry Knight, Prof. A. B. W. Kennedy,
LL.D.,, F.RS, *Col. Jobn W. Lee, Messrs. ¥*W. J. Leonard,
*Edmund Macrory, Q.C., *Hiram 8. Maxim, *Patrick J. McManus,
*Harry Melvill, *C. Harrington Moore, *Richard Muirhead,
*Arthur Paget, *Boverton Redwood, F.R.8.E., *E. R. Shipton,
*Alexander Siemens, *Frederick R. 8imms, *Paris Eugene Singer,
*E. Shapnell Smith, Stanley Spooner, *James Swinburne, *John
1. Thornycroft, F.R.S., ¥*Arthur J. Walter.

* Members of the Club Committee.

The entrance fee is, at present, £1 1s., and the Annual Subscription
is £3 35, Members who do not own Motor vehicles can take part
in the Club Tours (of which there are some 5 or 6 each season), by
securing seats in the Motor cirriages engaged by or placed at the
disposal of the Club.
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THE AvromosirLe CLUB was founded towards the close of the year
1897, and hasnow a membership of over 400 members. Its purposes
are similar to those of the very successful Automobile Club of
Paris, and the recently formed Automobile Clubs of Berlin, Vienna,
Milan, &e., viz.:—(a) To provide a Club house for those interested
in Motor-Vehicular trafic. () For the general advancement of
the Automobile movement. = A Member has no liability beyond his
subscription and entrance fee (if any). House dinners are held
periodically ; in the Winter at the Club House ; in the Summer at
Country Hotels, the journey to and from which is made on Motor
vehicles. Lectures on matters of general interest and discussions
on matters of technical interest take place frequently. A technical
committee deals with scientific and legislative questions affecting
automobilism. Road maps are provided for use of members, and
the usual illustrated and other papers, as well as the British and
foreign papers specially connected with Motor vehicles are on the
Club tables. A copy of the list of Members, together with the
rules of the Club and forms of application for membership, may
be obtained on application to the Secretary, 4, Whitehall Court,

"London, S.W.

ENGINEers’ DisoussioN CruB (Hon. Sec., A. R. Power), 31,
Kenwyn-road, Clapham, S.W.

M%’ron Car CLuB, 40, Holborn-viaduct, E.C. President, Mr. Harry J.

awson.

LYON.
BrovciLE ET AvroMoBILE CLUB DE LYON, 12, r. du Bat-d’Argent.

MADRID.
AvTOoMOBILE CLUB DE MADRID.

MILAN.
CLuB AUTOMOBILISTI ITALIANI, 6, via Giulini.

NICE.
AvToMOBILE VELO. CLUB DE NICE. President, M. Jacques Gondouin.

PARIS.

AuroMoBILE CLUB DE FRANCE (Sociéré D’ ENCOURAGEMENT)
4, Place de U'Opera. President, Baron de Zuylen de Nyevelt;
Vice-Presidents, MM. le Comte de Dion and Henri Menier;
Technical Secretary, M. le Comte de la Valette; Club Secretary,

C. de Morlhon.
. =
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CHAMBRE SYNDIOALE DE L’ AUTOMOBILE ¥ D6 INDUSTRIES qm 8'y
RATTACHENT, 4, Place de 1'Opera. President, M. le Comte de
Dion ; Vwe-Prawlentc, MM. René Panhard a.nd Ch. Jeanteaud.

CHAMBERE SYNDICALE DES CARROSSIERS, 8, Cité et r. de Eu &ce.

FEDERATION DES MECHANICIENS BT CHAUFFEURS Franocars, 7, pl.
de I'Hotel-de-Ville.

TouzING CLUB DE FRANCE, 6 r. Coq-Héron. President, M. A. Ballif.

RUSSIA.

AvurovoBIiLE CLuB DE RuseB, St. Petersburg. President, M.
Delorme. o

SWITZERLAND.

AvToMoBILE CLUB DE SUISSE, Geneva. President, M. Alois Naville
de Fontenex. ‘ .

TOULOUSE.

Soc1ETE DES CHAUFFEURS DU mei 25, r. Rojuelaine. President,
Gay. ) )
TURIN.
AvuToMOBILE CLUB D’ITALIE. President, Count Biscaretti di Ruffia ;
Vice- President, M. Gatti-Goria.
VIENNA.

(ESTERRRICHISCHER AUTOMOBIL CLUB,' 19, Johannesgasse. Presi-
dent, Le Comte Grustave Potting Persung.

— e
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AUTOMOTOR DIRECTORY.

LisT of firms and individuals, other than the Companies. included
in the Limited Liability Co. list, concerned, more or less

* directly, with Automobilism, either as Makers, Owners, Users, &e.,
of Motor Vehicles or component parts.

THE reference figures in brackets after a name signify the page and
volume of the AuToMOTOR on which will be found an invention or
some reference to the person against whose name they stand
explanatory of their connection with Automobilism.

THE names with a ¥ denote owners of Motor Vehicles.

ABBREVIATIONS—Dir., Director; Man. Dir., Managing Director
Sec., Secretary.

For full alphabetical list of Patentees’ names, see Indexes to, and
Vols. 1 and 2, of AUTOMOTOR JOURNAL.

*AccLes, J. G., Perry Barr, Birmingham.

. AcLAND, Carr. F, E. DY, Woodmansterne, nr. Epsom.
Apans, 8., & Co., Lowestoft (Motor Vehicles, &c.).
ADLER, E. N. (Dir., Delecroix Motor Synd., Ltd.).

AITKEN, A. P. (Dir., Madelvic Motor Carriage Co., Ltd.). -
*ALBONE, D., Ivel Cycle Works, Biggleswade (Ball Bearings, Petro-
leum Stores). :

ArrARD & Co., Coventry (De Dion System). )

A1LEN, A. J., London Institution, Finsbury Circus, E.C.

A1r1soN, G. (Dir., Boag’s Crescent Carriage Co., Ltd.).

Arisop, R. D., 37, Norfolk Street, Strand. (Vol. 2, p. 35.)

AvrTrEE, A. H. D., 219-229, Shaftesbury Avenue, W.C. (Man.,
Daimler Co.). ;

Axos, E. C,, 11, Queen Victoria Street, E.C. (Engineer).

*Amps, J. W., Old Lodge, Uckfield.

ANDREWS Bros., 14, Above Bar, Southampton (Engineers).
ArprETON, W. M., Hill Road, Weston-super-Mare.
ARMISTEAD, R. (Dir., Thomas Parker, Ltd.).

*ARMSTRONG, A. W., 85, Broadhurst Gardens, West Hampstead.

*ARNoLD, G., Frant, Tunbridge Wells. . -

*AwNorp, W., East Peckham, Kent.

*ArNorp, W. H., Holland Gate, Kensington (Whitlocks, Ltd., &c.).
AxrRor, S1R WiLLIAM, 241, Baltic Street, Glasgow. (Vol. 2, p. 34.)
ATKINS, SYDNEY (Automobile Assocn., Ltd.). '

#®ATkINSON. & .PHILIPSON, 27, Pilgrim Street, Newcastle-on-Tyss

(Motor and Carriage Builders). 2
=
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A'ré{mslcl)tr:l, )D B, Eler. Eng., Cardiff (Dir., Marquand Accumulator
0., Ltd.).

AuBANEL, W. W. (Sec., G. R. Blot & Co., Ltd.).

A!E[l"ﬁ;;'onn, Earl of (Dir., Universal Motor Carriage and Cycle Co.,

#Barxes, W., 5 and 6, Great Winchester Street, E.C. (Pennington &
Baines, &c.)
Baxgg, C. N. (Dir., Humber & Co., Ltd. ; Leather Shod Wheel Co.,
- Ltd. ; Universal Motor Carriage and Cycle Co., Ltd.).
BAKER, J. 8. (Dir., Chloride Elec. Storage Synd., Ltd.).
BALLANTYNE, W. R. (Dir., Blackpool Motor Car Co., Ltd.).
*BamBER & LEwWis, Meopham, Kent (* Vesta” Motor).
Bannister, W., J.P. (Dir., Chloride Elec. Storage Synd., Ltd.).
#Barcray, Major, The Warren, Cromer.
BargATE, G. (Sec. and Man.. Mossberg Roller Bearings Co., Ltd.).
BaruAM, J. A.. Trafalear Buildings, Charing Cross, W.C. (Rlec-
trical Undertakings, Ltd.).
BARkER, J. (Dir., Universal Motor Carriage and Cycle Co., Ltd.).
Barrow, H. B., & Co., Cornbrook Works, Manchester (Engineers).
BarNARD, J. W, 4, Great Winchester Street, E.C.
#Barox, F. E,, 11, Buchanan Street, Blackpool (Blackpool Motor
Car Co., &c.).
Bare, ANDREW W., 30, Moorgate Street, London, E.C.
BarrAacrovaeH, W. W, 30, Scotland Road, Nelson, Lancs.
BArgrETT, A. (Dir., Anglo-French Motor Carriage Co., Ltd.)
*BaRrgETT, Dr., 29, Park Crescent, Southport.
BarToN, W. J. (Sec., Nottingham Motor Car, &c., Exhibitions
Co., Ltd.).
Basnen, D. F. (Dir., Humber & Co., Ltd.).
BasTtIAN, C. O. (Dir., Britannia Motor Carriage Co., Ltd.).
Bax, Capr. IrONSIDE, Eldon, Wevbridge, Surrey.
Baviey, E. H., J.P., Southwark (London Steam Omnibus Co.. &ec.).
Bayriss & THACKRAY. Victoria Foundry, Huntingdon (Motors,
Frames and Accessories).
BEeADLE, F. J. (Dir., Jesse Ellis & Co., Ltd.).
BeapoN, R. (Dir.. Paris Singer, Ltd.).
REARCROFT, R. (Dir., Smith, Parfrey, & Co., Ltd.).
Beavmont, W. Worsy, M.I.M.E,, &c., Outer Temple, 222, Strand,
‘W.C. (Consulting Engineer).
BeocxwiTH, A. (Dir., Shippey Bros., Ltd.).
BEDFORD, J., Sheffield (Springs).
BEEVOR, 8. F., 25, Leinster Square, W.
BrresroRD, LorD M. (Dir.. Anglo-French Motor Carriage Co., Ltd.).
BerESFORD, LoRD Ww., The Deecpdene, Dorking (Dir., Marquand
Accumulstor Co., Ltd.).
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#*BERKELEY, HoN. J. H., Junior United Service Club (Dir., Britannia
Motor Carriage Co., Ltd.).
*BersEY, W. C., 39, Victoria Street, 8.W. (London Electrical Cab
Co., Ltd.; W. C. Bersey & Co., Ltd.).
BrsseMER, H. A., 42, Therapia Road, Honor Oak. (Vol. 2, p. 818.)
Biokrorp BurNERs Co., Camborne, Cornwall, (See ddvt. p. xxxii.)
BinNN1E, W. M. (Dir., Britanma Motor Car Co., Ltd.).
BircHAM, F. R. 8., 6, Park Street, Taunton.
#BIRD, A. ¥\, The ¥irs, Moseiey, Birmingham.
Braixig, R. M. (Sec., London Steam Omnibus Co., Ltd.).
Braxg, K. C. Dalling Road, Hammersmith (Springs, Electrical
Ignition, &c.). (See Advt. p. ix.)
Braxisron, R., 10, Blackstock Street, Liverpool.
Brort, G. R., 33, St. Swithin’s Lane, E.C.
*BLyTAswooD, LORD, ‘ Blythswood,” Renfrew, N.B.
Boaa, A. (Dir., Boag’s Urescent Carriage Co., Ltd.).
Borrow, A. 8., J.P. (Dir., British Aluminium Co., Ltd.).
Boxnnie, W. (Dir., Fluid Pressure Eng. Synd., Ltd.).
Boorn, F. R. (Dir., Kelham Rolling Milis, Ltd.).

*Bourt, A. J., 11, Hatton Garden, K.C. (Boult & Wade).
BowbpEeN, E. M., 9, Fopstone Rd., Earls Court (Transmission System).
Bowbzy, J. 1, City Carlton Club (Crowdus's Storage Battery).
Bowwuan, F. H., D.8c. (Chloride Elec. Storage Synd., Ltd.).

Bovs, Pror. C. V., F.R.8., The Grove, Boltuns, 8.W.

*BrADSHAW, J. A., 4, York Builaings, Sweeting Street, Liverpool.

" (Daimler Co.).

BraMPTON, A, (Dir., Brampton Bros., Ltd.).

Brauerox, C. H. (Dir.,, Brampton Bros., Ltd.).

BramreroN, F. W. (Dir., Brampton Bros., Ltd.).

BraND, A. (Dir.,, New Geal. Traction Co., Ltd.).

BRANDRETH, A. B. (Soc. Intern. de Const. d’ Automobiles, Ltd.).

#*Brigas, F., 6, Park Crcscent, Torquay (Automatic Conveyance

Co., Ltd.). _
BriautoN Cycre & Moror Co., Marine Parade, Brighton.
*BriesTockE, W. P,, The Terrace, Ryde, Isle of Wight.
BBTITAIN;JIA Co., Colchester (Petroleum Oil Engines and Engineers’
ools).
BriTanN1A SuppLy Co., 49, Lime Street, E.C. (Lubricating Oil).
BRODIE, J. A, 3, Cook Street, Liverpool.
BroMrIELD, G. G. T. (Dir., W. C. Bersey & Co., Ltd.).
BrouGHAM, I'HE HoN. REGINALD, 22, Dorset Street, Portman
Square, W. (Dir., Elect. Cab Co., Ltd.).
Brown, A. (Dir., Lon. Motor Car Wke., Ltd.).
#*BrowN, W. H., Beechcroft, Devizes.
*BROWN & BuoxToN, Mytholme Cycle Works, Hipperholme.
(Engineers).
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‘BROWNE, ‘JE8soP, 104, Great Brunswick Street, Dublin (Patent
‘Wheels). .
‘BrowNg-MARTIN, JoSEPH, 28, Victoria Street, S.W. (Dir., Power
and Traction, Ltd., &c.).
BrownE, T. B., 121, Barkston Gardens, S.W,
Bryax DoNkIN & Co., Ltp., Bermondsey, S.E. (Engineers).
BryanTt, J. (Dir., Britannia Motor Carriage Co., Ltd.).
Buckra, M. H. (Dir., Motor Manfg. Co., Ltd.).
*BuckNALL, A. L., Wickhurst Manor, nr. Sevenoaks. : ’
Buirrock, F., Strangeways Cycle Works, Bury New Road, Man-
chester (Wheels, &c.).
Buzreess, A., 47, Holborn Viaduct, E.C. (Sec., Motor Mfg. Co.).
Buenig, W. M. (Dir., Motor Development Corp., Ltd.).
BurreLy, Cuas., & Sowns; Thetford (Traction Engines).
BuTLER, E., Coatesworth Road, Gateshead. (Vol. 2, p. 376.)
*BUTLER, F. H., 5, Cleveland Row, St. James’s Street, S.W.
Burigr, H. W. (Ch. Eng., E.P.8. Co., Ltd.).
*BurreMER, R. W., 8t. Mary’s, Godalming.

*CaMpBELL, H., 16, Tokenhouse Yard, E.C.

CAMPBELL, R. M. (Works Man., Paris Singer, Ltd.).

Carer & Co., 168, Dalston Lane, N.E.

*CarEL, H. C., 204, Amhurst Road, West Hackney, N.E.

#CAPPELLEN, M., 45, Esmond Road, Kilburn. .

-CAnLEsS, CAPEL & LEONARD, Hope Cbemical Works, Hackney Wick,
N.E. (Petrol). (See ddvt. p. xxxv.) :

CarMont, W. H. (Dir., Motor Attachment Syn., Ltd., &c.).
#CArNARVON, THE Rr. HoN. THE EARL OF, 13, Berkeley Square.
#CARTER, F. T., Portmore Park, Weybridge, Surrey.

Cary, W. E., Red Bank Works, Manchester (Springs, Axles, &c.).

Carucarr & Co., 3, Dorset Buildings, Salisbury Square, E.C.

(Accumulators re-charged). .

CuADBURN, W. J. (Dir., Mansfierd Motor Car Co., Ltd.).

CuALLINER, C. (Dir., Challiner, &c., Tyre Co., Ltd.).

CHARNOCK, G. F., Technical College, Bradford.

CreeswriGHT, F. R. (Dir., Paris Singer, Ltd.).

#CuirToN, BROS.,, Wolverhampton (De Dion System).

CLARKE, A., Roller Mills, Soham, Cambs. .

Crark®'s CRANK AND Forae Co., Lincoln (*Libra” Oil Motor).
#CLARKSON, T., Grove Villa, Sutton, Surrey. :

C1AYTON & SHUTTLEWORTH, Lincoln (Traction Engines).

#%CLEAR, J. P., 83, Little Park Street, Coventry.
Crerk, Duearp, MLI.C.E,, &c., 18, Southampton Buildings, W.C.
(Consulting Engineer). :
#*Curirr, E. H,, 51, Sinclair Road, Kensington. TR
Crrrroxn, J. TaLBot, Rhidoroch Forest, Ullapool, N.B. J
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CLUBBE, E. J., 16, Elm Street, Gray’s Inn Road.
COLLIER, A. T St. Alban’s ('l‘he Twin Tyre).
*COLLINGE, Jas. (Jun.), Kiunerton Lodge, Chester.
Common, A. A., LL.D., &c. (Dir., Nat. Motor Carriage Synd., Ltd. 5
British Aluminium Co Ltd.). )
Conwon, E. J., 60, Warwick Road, Kensington.
*CoNNag & Co., Queen Street, Rhyl North Wales (Agents)
CoNNoLLY, J. W. & T., 65, Wharfdale Road, King’s Cross (Rubber
Tyres). T.A.: “ Snnddy, London.” (See Advt, p. xii
'CONOLLY, W., Buckhurst, Redhill, Surrey (Dir., Pretot Motor
Synd., bd)
Coorxn. S1e DaNIEL, BaRT. (Dlr E.P.S. Co., Ltd)
CorpINGLEY, CHAS., 89, Shoe La.ne, .C.
*CORNELL, A. Tonbndge, Kent (Arnold’s' Motors).
COTTRELL, S, B., 31, James Street, Liverpool.
*CovrrEARD, T., & Co., Cooper Road, Preston: (Steam and 011 Motar
‘Vehicles). (Sea Advt, P. XxV.)
"Covurk Co., Britannia Road, Fulham, 8.W. (Wheels).’
COUBTBNAY, L1 (Chau'mun, E.P.8. Co., Ltd.).
*CowEeN, G&. R., 22, Hound Road, West Bndgford Notts.
Cowrnn-COLEs, SEEBABD, 26- 27, Grosvenor Mansions, chtorm
Street, S.
Cox, R., J.P. (Dlr Madelvic Motor Carriage Co., Ltd.).
Cmnnnn, J. (Dir., Blackpoo! Motor Car Co., Ltd)
CRADDOCK, 8. (Dir., Elec. Street Car Manufg Synd. Ltd.).
*Craa@, Cart. A:'C., Bodafon Hall, Llandudno. (Man. Dir., Motor
Touring Co., Ltd)
CraAlg, A. (Engmeer, Humber & Co., Ltd.).
Crala, Tros. (Dir., Yorkshire Motor Co., Ltd.).
*OramMpTON, W. J., 56 Regent Road, Great Yarmouth.
“CRASTIN,C 16, To_hngton Road, Holloway (Oil Motors a.nd Calcium
Carbide). (Sae Advt. p. xxnu)
CrAwFORD, M., 37, New Oxford Street, W.C.
Ozreese & Co., 58, Middleton Street, Rosebery Avenue, E.C. (Oil
Motors.)
*Cp1TCHLY, J. 8., Wyley House, Coventry (Daimler Co.).
CroIX, AD. DR 18 (Dir., Delecroix Motor S8ynd., Ltd.).
Cro1x, X. pE LE (Dir., "Delecroix Motor Synd., Ltd)
Cxourron, R.E, Thﬂpla.nds Kensington Court w.
Cros, HARVEY, DU (Dir., Dunlop Motor Co., Ltd., &c.).
Crossiey, F. W, Openshaw, anchester.
*CrowbpEN, C. T., "Motor Works, Leamington. (See 4dof. p. xxxiv.)
*CuMMING, SIR M. G-oRDON, Gordonston, Hopeman, Elgin, N.B.
CUNI;;NGHAM, Oarr. A, B, 93, Buckingham Palace Road,
S
CurriNg & Co., Viaduet Engmeenng Works, Honwelk.
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Daanawy, E., 80, Maude Grove, Fulham. (Vol. 2, p. 314.)
“D.um.nn, G., Cannstadt, Wurtemberg, Geermany.
Davis, C g)u' W. C. Bersey&Co Ltd.).
Davis, H. 115, Lewisham Road, 8.E. (Steering Gear).
*DEAKIN, J. H Rothay, Ambleelde, ‘Windermere.
Dnursun, A. (Du' Blackpool Motor Car Co., Itd.).
D’ERLANGER, BARON (Dir., New Genl. Traction Co, Ltd.).
*Dx SteeN, H., 26, Princes Gate, S.W.
Dzs VieNss, G.F, @., Strand-on-the-Groen, Chiswick.
Dice’s Aspestos Co., Victoria Works, Trinity Street, Canning
Town, E. (Pa,ckmgs, Lubricating Oil, Engineers’ St.ores)
DisMOR, J. 8. (Dir., Pretot Motor Synd. Ltd)
Dounry, @., King Street, Weymouth (Transmission Gear, &c.).
(Vol. 2, p. 85)
DoONKIN, BBYAN, Southwark Park Road, Bermondsey, 8.E.
DOUBLEDAY, V. C., C.A. (8ec., Nat. Motor Carriage Synd., Ltd.).
D(:&wsme, H.J, 24 Budge Row, E.C. (Pretot Motor Synd., Ltd.,
c.)
DeaxE, J. A, “Brandon,” Ellys Road, Coventry (Daimler
Co.
Dxxsx)mx, G., 11, South John Btreet, Liverpool (Butler'’s Motor
Tricycles, &e. ).
DRUCKER, A., 394, Curzon Street, W.
*DRUMMOND, P Batterflats, Stu-lm N.B.
Dvuearp, W. H Vulean Mills, Brldge Street West, Birmingham.
(Vol. 2, p. 80.)
"Dtmgomm, Capr. THE Ho~N. Cgcin, The Grange, Nawton, Yorks,
R.8.0.
DuNkELSBUHLER, B. (Dir,, Cycles and Automobiles Michaux, Ltd.).
*Dunkrey, W. H., World’s Factory, Birmingham (Gas Motors).
Dyson, T. (Dir., Bradford Cycle and Motor Car Assocn., Ltd.).

*Epag, 8. F.,, 7, Tavistock Chambers, Hall Street, W.C. (Dir., Paris
Singer, Ltd Dunlop Motor Co., Ltd., &c.).
*EpMunDs, H 71 Upper Tulse Hxll 8.W.
EkLzs, R. (Dn' Dnvure Martyn & Co Ltd.).
*EeerTON, H. W ‘Weston Rectory, Norwich.
*ErEcTRIC MOTIVE POWER CoO., 74, Caistor Road, Balham, S.W.
Ev1as, E. (Dir,, Anglo-French Motor Carriage Co.. Ltd.).
*meson C. P., 76, Edith Road, West Lensmgwn,W (Dir., Elieson
Lamma Aecumulator Co., Ltd ).
ELLick-CLARK, E. B. (Dir,, Anglo-French Motor Carriage Co., Ltd.).
*Eruior, T. R. B.. Clifton Park Kelso, N.B.
*ELLIs, stsz, & Co., Maldstone, Kent (Engineers).
‘*.E;;Js, MaJ.-GEN. Sm ArTHUR, K.C.V.0,, &c., 22, Portland ‘Place,
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#ErL1s, THE HoN. EVELYN, Datchet, nr. Windsor (Dir., Daimler Co. ;
Lon. Elec. Cab Co., Ltd.). .
ENGLAND, A. V. (Dir., Motor Omnibus Synd., Ltd.).
#ENGLAND,MAJ.-GEN. E. L., C.B., King’s Gatchell, Trull, nr. Taunton,
Somerset.
EpstEIN, L., M.I.LE.E., 28, Victoria Street, Westminster.
*EsTCcOoURT, K., Elemere Mansions, Canfield Gardens, Hampstead.
Evans, A. F., 107, Wool Exchange, E.C. (Monarch Motor).
EvEeRraATT, G (Dir., Challiver, &c., Tyre Co., Lid.).
#EyzE, H. 8., 6, Grosvenor Gardens, St. Leonards-on-Sea.

FarrcroveH, A. (Dir., Motor Van Synd., Ltd., &e.).
FaircroveH, M., 10, Christian Street, 8t. George’s-in-the-East
(Dir., Motor Van Synd., Ltd., &ec.).
¢ Fanta, F. (Dir., Nat. Motor Carriage Synd., Ltd.).
FARNELL, A, (Dir., Bradford Cycle and Motor Car Assocn., Ltd.).
FEATHERLEY, W., Wasford.
FEg(l:BIi‘L, C. W., 82, Westgate, Wakefield (Dir., London Auto-car
., Ltd.).
FENNEY, HowARD, Mesers. Hear] & Tonks.
Frera, T. W., 140, Upper Tulse Hill, 8.W,
- F1sn, G. A. (Dir., Mansficld Motor Car Co., Ltd.).
Frack, T. 8. (Dir., Lon. Elec. Omnibus Co., Ltd.).
FLETCHER, J. R. (Dir., Boags Crescent Carringe Co., Ltd.).
FiercHER, W., 207, Woodbridge Road, Ipswich.
*Foorr, R., 19, Queen Street, Oxford.
#ForBES, S1B CHAS., Queen’s Gate, S.W,
*Fox Bros., Ltp., Wellington, Somerset.
Fox, H. (Dir., Lon. Elec. Omnibus, Co., Ltd.).
¥raDD, M. (Dir., Elieson Lamina Accumulator Co., Ltd.).
FrasER, F. H., 98, Commercial Road, E.
FrEMLIN, R, J., (Dir., Jeese Ellis & Co., Ltd.).
FRENTZEL (Automobile Arsocn.).
#Fr18sWELL, CHAS., 18, Holborn Viaduoct, E.C.
Fry, 81z T., BarT. (Dir., Pennington Motor Foreign Patents Synd.,
Ltd.).
*FuLLERS, t MITH & TURNER, Chiswick (Brewers),
Furneaux, T. B., Victoria Works, Gateshead-on-Tyne. (Vol. 2,
p. 876.)

Garroway, Tae Rr. Hox. Tue Eart or, K.T, 17, Upper
Grosvenor Street.

GarroN, Sie Douveras, K.C.B., &c., &c., 12, Chester Street,
Grosvenor Place, 3.W.

GamBLE, H. E. (Dir., Fluid Pressure Eng. rsind., Ltd.).

G-AMBLE, J. (Dir,, Kelham Rolling Mills, 1xd).
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-@Gas LieaTING IvPROVEMENT Co., LTD., 18, Devonshire Street,
Bishopsgate, E.C. (Wholesale Petrol)
*Grascoraxk, E., Hamilton Lodge, Ascot Road, Moseley, Bu-mmgham
GEDpDES, W, M. (Dir., Motor Touring Co., Lt,d.).
GILBERT, RALPH, & Sox, John Bright Street, Birmingham (Petrol
Motors, Axles, &c.).
GiLLEsPIE, T. (Dir., Boags Crescent Carnage Co., Ltd.).
GriLLerT, E. (Dir., Motor Omnibus Synd., Ltd.). -
*GILrerT & Co., Hounslow (Steam Velncles)
GrLew & Co., 40 Chancery Lane, W.C. (Tyres).
GLoucnsmn Cmn(AGn Co., Gloucester.
GLoVER & Soxns, Eagle Works, Warwick.
GoppARD, F. (Dir., Humber & Co., Ltd.).
*GoopALL, A., 78, Gorton Street, Blackpool
*GooDALL, A. W.‘ 78 to 82, Gorton Street, Blackpool
Goopwiy, A. 8., 9, John Street Hampstead (Tyre).
Gorrox, 8. (Dn' Beeston Motor Co., Ltd.).
*Gowan, F. M., 46 Clarendon Square. Leamington Spa.
'Gnuuun Wxn'n, C., Blairmore, Bedford.
GRAND COLOSSEUM WAunovsx Co., 70, Jamaica Street, Glasgow
(Motor Vehicles). .
GREEN & BouLpING, 21, Featherstone Street, City Road, E.C.
. (Friction Clugch).
Geeen, F. (Dir., E.P.8. Co., Ltd.).
GREENWOOD, A, (Dir., Power and Traction, Ltd.).
'GnEnxg, A. BunNEss, "AM.LC. E., 8t. Dunstan’s House, Idol Lane,
GrerroN, J. H. (Chau-man, Motor Manfg. Co., Ltd.).
*GREVILLE, A. E,, 2, Staple Inn, Holborn, W. C.
*GIRIMSHAWE, C., "The Avenue, Apsley Gruise.
GRINDLE, G-, A, (Dir., Chloride Elec. Storage Synd Ltd.).
*GROSE, J., 63, Gold-street Northampton.
Gnovxu, B A M.L.C.E,, &c Gregk Street Chambers, Leeds.
*GUDGEON, .T Temple Bsr, Stowmarket Suffolk.
Gt(r)m{ MABCUS Shipowner, Cardiff (Du- Margnand Accumulator
0., Ltd.).

Hari, J. W., 1, Wiltshire Road, Brixton. (Vol. 2, p. 428.)

HALL, R. GRESLEY (London Steam Omnibus Co.).

Havevee, F. (Dir., Mansfield Motor Car Co., Ltd.).

Havivrow, G. T. (Dn' Blackpool Motor Car Co., Ltd.)..
"‘Hunmon, P., Seaford Lodge, Ryde.

Ha~cock, W., 10 Upper Chadwell Street, Myddelton Square, E.C.
*HANDYSIDE, G Newcastle-on. ‘Tyne.

HANKEY, Hnnnnur, J.P., 67, Elm Park Gardens, S.W. ,

HaNkINsON, R. M., 12, Norfolk Street, W.C.

i
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H%nny &)Ponuonn, ‘Worcester Foundry, Worcester (Southall’s Oil
ngine
*HARGREAVES, J. R, Wxtchmgham Hall, Norwich.

Hagrxk¥rr, W. E. (Du' Boags Crescent Currmge Co., Ltd.).

Hareer, Jony, Jux., Heath Park, nr. Aberdeen. .

HagRgAP, G. T., 34, Qu.een Street, E.C.

“ HART” ACCUMULATOR Co., L’rn 75, Coleman Street, E.C.

Harvey, JuLivs, & Co., 11, Queen Victoria Street, E.C. (Consultmg

Engmeers) (8ee Adot, p.v.)

Havyies, C. (Dir., Motor Omnibus 8ynd., Ltd.).

HEeatn, Rosr., J.P. (Dir., British Aluminium Co., Ltd.).

HECKFORD, A. E Birmingham (Hubs and Igmtlon 'I‘ubes)

HepeEs, K., 92, Vlctorm treet, S.W.

HELE- Slnw PROFRSSOE S., Umversnty College, Liverpool.

HeMixNe, A. E., Amberley House, Norfolk Street, W.

Henwoor, E. N., 22, Great St. Helens, E.C. (hngmeer, &ec.)
*HewEgrson, H., 77 Oxtord Street,W. (Man. Dir., Hewetson’s, Ltd.).
*HEYERMANS, C 71 Eardley Creacent, S.W.

Hlé!woon )1 M., Shlpowner, Cardiff (Dir., Marquand Accumulator

0., Ltd.

Hick, W. T. (Dir., Accumulator Synd Ltd.).

HIGGINS, E.8, 127 Brixton Hill, Brixton. (Vol 2, p. 313.)

Hieeins, T. W, AMIC.E, Surveyor, Chelsea Vestry.

(Vol. 2, p. 241.)

.Hle}uu, R (Dir., Thornton Motor Co., Ltd.).

Hirn, ROWLAND (Du- Beeston. Motor Co Ltd.).

HiILLIER, G. Lacy, 7o, Old Broad Street, E. C.

.H1ippIsLEY, B., Ston Easton Park, Bath.

Hopegs, R. (Du- David Martyn & Co., Ltd.).

*Hopaes, W. M., 86, Chiswell Street, "E.U. (Lond. Motor Van and
Wagon Co.).
HorrMaNN, R. (Dir., Motor Man{g. Co., Ltd.).
*HoLpeN, MaJor H. C. L., R.A., The Eves, Belvedere, Kent.
*HOLDER, J. A., Pilmaston, Moor Green, Birmingham.
Hormes & SONS, Norwich (Engineers).
Hormes, J. H., & Co., 17, Soho Square, W., und Newcastle (Electric
Motors).

-Horroyp, E. (Dir., Bradford Cycle and Motor Car Assocn., Ltd.).

Howiroyp, J. (Dir., Compound Hydro-Carbon Motor Synd., Ltd.).

Horr, H.E.S8, 1, St. James's Street, S.W. (Dalmler Co. ; Taxameter

Synd Ltd.). .

Howt, H. P., 22, Chuncery Lane, E.C.

Hoxzy, E. (G R. Blot & Co., Ltd.), 17, Godliman St.reet E.C.

Hoerxkins, E, A. (Dir., New Gen Tramon Co., Ltd.).

Hopxins, G., Clun House, Surrey Strset, W.C. (€onsulting

Engineer). N
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H(}ftlamsox, Ep., M.A., &c. (Dir., Chloride Elec. Storage Synd.,

Horwoob, J. T., 5, Bury Street, 8t. James’s, 8.W.

Horxg, J. J. (Dir., Motor Touring Co., Ltd.).

Hoxrnspy, R., & SoNs, Grantham (Automotors).

Housk, A., Unicorn Passage, Ivegate, Bradford (Sec., Bradford
Cycle and Motor Car Exhibition).

*Housg, H. A., JuN. (Liquid Fuel Eng. Co.,East Cowes, Isle of Wight).
How, T. W., Roller Bearings Co., Delahay Street, Westminster.
Howarp, 13, Theobald's Row, W.C. (Tyres and Repairs).

*Howarp, R., Durdham Down Villas, Westbury Road, Bristol.
Howxks Bros., 18, Prince of Wales Road, Norwich (Cycle and

Motor Makers). .
*Howgy, MaJjor J. E. W., The Grange, Woodbridge.
*HunTER & Co., East Down Works, Lewisham (Automotor Vehicle
Manufacturers).
Hurst & Lroyp, 257, High Holborn, W.C. (Gauges, &c.).
HurroN, A. H., Stonehall, Eccleshall, Bradford (Chairman York-
shire Motor Car Co.).
*HyLgr-WHITE, J., Coventry.

*]DEN, G& A).M.I.M.E. (Motor Mfg. Co.; London Steam Omnibus
Co.; &e.).
IL1rrg, C. W, (Dir., Beeston Motor Co., Ltd.).
IruiNewoORTH, K. (Dir., Bradford Cycle und Motor Car Assocn., Ltd.).
1nLsTONE, G. (Dir., Brampton Bros,, Ltd.).
*InsTONE, E. M. C., 229, Shaftesbury Avenue, W.C. (Daimler Co.).
_ *INTERNATIONAL MoTor Car Co., 15, High Road, Kilburn, N.
(Manufacturers and Agents).

Jacxkson, F., & Co., Motor Depdt, 77, Oxford Street, W.

JArrray, J. M., The Stydd House, Lyndhurst, Hants.

JAMESON, MaJor J. K., (Dir., Leather Shod Wheel Co., Ltd.).

JarroTT, C., 40, Holborn Viaduct, E.C. (Sec., British Motor Co.).

JARVIS, G. K. (Dir., Universal Motor Carriage and Cycle Co., Ltd.).

Jogx, H. F., AM.I.C.E. (Dir. Nat. Motor Carriage Synd., Ltd.).

JOHNSON, C., 14, Argyll Mansions, Addison Bridge, W.

JoHuNsoN, MATHEY & Co., 78, Hatton Garden, E.C. (Jgnition Tubes).

Jouxson, W. H., & Sors, Cycle and Motor Works, St. James’s
Street, King’s Lynn.

JoHNsTON, G., 94, Hope Street, Glasgow (Carburator, &c.).
(Vol. 2, p. 84.)

JoNEs, A., £8Q., Castle Street, Liverpool, M.C.8.P.T.A.

JonNEs, ALFRED L., J.P., 14, Castle Street, Liverpool.

JoNEs, LAWRENCE, 14, Castle Street, Liverpool.

Jones, W. H., Gloucester Works, Smithfield Passage, Birmingham.
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JUKkEs, 8., Cirencester.
JUVENET, J. P. (Dir., Paris Automobile Cab Co., Ltd.).

*KEeNNEDY, F. SHAW, Dyrock, Maybole, Ayrshire, N.B.
Kine, F. (Dir., E.P.8. Co., Ltd.). .
“Kine "“Z!)&[o'ron Car Co., 70A, Rye Lane, Peckham. (See Advt.
P- Xxvii.
Kixa, R. R., 7, Greek Street, Leeds (Dir., London Auto-car Co., Ltd.).
Kiesy, F. Hariy, M.I.C.E,, East Dulwich and Peckham Rye (Dir.,
G. R. Blot & Co., Ltd. ; Leather Shod Wheel Co., Ltd.).
Kirro, W. H., “ Norvah,” Hartington Road, Chiswick.
#*KN16HET, J. H., Barfield, Farnham.
*K~owLes, R. M., Colston Bassett Hall, Brigham.
#Ko00sEN, JOHN A., 1, SBussex Place, Southsea (Lutzmann Oil Motor).

Lamsert, T. H. (Dir., Humber Co., Ltd.).
LaMBERT, W. (Dir., Leather Shod Wheel Co., Ltd.).

#L,aNcAsHIRE STEAM Motor Co., Leyland, Lancashire (Steam

Motor Vans, Buses, Drays, &c). T.A.: ‘ Motor, Leyland.”
LaNcCASTER, E.8. (Dir.. Universal Motor Carriage and Cycle Co.,Ltd.). .
Lang, HowArD, 184, Corporation Street, Birmingham. (Vol. 2, p. 85.)

(Dir., Hydro-Pneumatic Traction Synd., Ltd.)

*LAURENCE, REV. F. 8,, 80, Augustus Road, Edgbaston, Birmingham.

Law, J., Gilmore Place, Edinburgh (Steam Motors).

*Lawson, H. J., 40, Holborn Viaduct, E.C. (Dir., British Motor Co.,
Ltd.; Dunlop Motor Co, Ltd.; Lond. Steam Omnibus Co., Ltd. 3
Motor Manfg. Co., Ltd., &ec.).

Lazarus, E. (Dir., British Thomson-Houston, Ltd.).
Lga, J. P. (Dir., Thornton Motor Co., Ltd.).

*LEDGER, A., Mayfield, Eltham Road, Lee, Kent.

LEg, Cot. J. W., Budleigh Salterton, Devon (Dir., Motor Car Supply
o., Ltd.).

LEg, P., 34, Trongate, and 7, High Street, Glasgow (Oil and Petrol.)

Lreper, E. H. (J. M. Leeder & Son), Swanses (Dir., Swansea Motor

Omnibus Co., Ltd.).

Leresurg, E. E., A M.I.C.E., Donnington House, Norfolk Street,

W.C. (Motor Carriage Supply Co.).

*Leawess, E. E, Pa.D., LL.D,, 10, Clanricarde Gardens, W. (Dir.,
Automobile Assocn., Ltd., &e.).

LENCHTERS, S., 41, Acre Street, Leeds.

TLEONARD, W. J., Hope Chemical Works, Hackney Wick, N.E.
Lesiig, G. J. (Dir., Pennington Motor Foreign Patents Synd., Ltd.)..
Lever Bros., Ltp., Port Sunlight, Birkenhead.

Lewis & Lewrs, Townmead Engineering Works, Fulham, S.W.

*L1Quip FueL ExcinggRING Co., 20, Abchurch Lane, B C. (Wodtes -
East Cowes, Isle of Wight), Sec.,, W. 3. Songhurst \3‘%\‘3\\
Engines, Steam Vans, Lorries and Omuibures). (See Adnt. Q3=



206

Listg, E. (Dir., Elec. Street Car Manufg. Synd., Ltd.).
*LisTER, F., Keighley, Yorks.
Litrig, G. H., 62, St. Martin’s Lane, W.C. (Consulting Engineer).
LIvERSIDGE, A. J., 196, Old Street, E.C. (Dir., Hydro-Pneumatic
Traction Synd.. Ltd.). .
Liversipag, P. B., 196, Old Street, E.C. (Dir., Hydro-Pneumatic
Traction Synd., Ltd.)
LiveesingE, W. H., Leadenhall Market, E.C. (Dir.,, Hydro-
Pneumatic Traction Synd., Ltd.).
*Lovg, JorN, JuN,, & Co., Motor Car Works, Kirkcaldy.
Luprow, F. (1)ir., Universal Motor Carriage and Cycle Co., Ltd.).

MacDoxarp, Tue Rr. Hox. J. H. A, C.B,, &c., 15, Abercromby
" Place, Edinburgh.

Macg, J. H. (Dir., Daimler Co.; London Steam Omnibus Co.;
Leather Shod Wheel Co., Ltd. ; Lond. Elec. Cab Co., Ltd. ; Motor
Manufacturing Co, Ltd., &e.).

MacKenzig, H. (Dir., Elieson Lamina Ace. Co., Ltd.).

MackeNzIE CARBIAGE WoRks, 26 and 27, Walnut Tree Walk,
Kennington Road, S.E. (See 4dvt. p xxviii.)

MacLacHLAN, E. A, 55, Brighton Road, Stoke Newington (Oil and
Klectric Motors).

MacLuiicH, J. M. (Sirdar Rubber Co.), 30, Moorgate Street, E.C.

Macrory, E, Q.C., 19, Pembridge Square, W.

*MaeraTH, CoL. J., Bann-Aboo, nr. Wexford.

Marnon, J. F., Hyde Park Club, Albert Gate, S.W.

Mavuay, J. 8., 30, Moorgate Street, E.C.

MANDER, C. T. (Dir., Thomas Parker, Ltd.).

MAaNNING, R. (Dir., Motor Omnibus Synd., Ltd.).

-#*MAaNW, J. J., c/o Messrs. Marshall & Sons, Birmingham.

MaNN & CHARLESWORTH, Canning Works, Dewsbury Road, Leeds
(Steam Vehicles).

MAnQnAND), A.J., Con. Eng., Cardiff (Dir., Marquand Accumulator
Co., Ltd.).

MarqQuanD, H. B., SBhipowner, Cardiff (Dir., Marquand, Accumu-
lator Co., Ltd.).

MarsHALL & Co., Belsize Works, Clayton, Manchester (Makers of
Motor Cars, &c.—Hurtu System).

‘MagrsHALL, H. C., 7, Fen Court, E.C.

MagsHALL, SoNs, & Co., Britannia Ironworks, Gainsborough).

Magsov, F., Tillington House, Cardiff (Dir., Marquand Accumulator
Co., Ltd.).

MarteN, A. R, (Dir., Humber & Co., Ltd.).

MarTIN, W. A., & Co., 9, Pocock Street, Blackfriars, 8.E. (Steam
Motors). ..

MARTIND?ALE, W. (Dir., British Thomson-Houston, Ltd.).
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MArTYN, D. (Man., David Martyn & Co., Ltd)

Mauwpar, J. B. W. (Dir., Lon. Elec. Omnibus Co., Ltd.)
Mawsgry, E. G. (C.E.), Town Hall, Leicester (Borough Engmeer)
Maxiu, H. 8.,'18, Queen’s Gate Pla.ce, S.w.

MfExm, Hunsox, c/o T. A. Dennison & Co., 71, Gracechurch Street

Maveer, A., Hlllmorton House, Coundon Road, Coventry (Daimler
Co.

chAn'rmm 'W. A. (Dir., British Thomson-Houston, Ltd.).

McDoxnNELL, A. (Dir., Roots’ Oil Motor Carriage Co., Ltd.).

McInrosH, R. Y. (Dir., David Martyn & Co., Ltd.).

McManxus, J., 12, Pall Mall, 8.W. (Headland Battery Co.).

#MoMaxvs, P.; Albion Lodge, Brook Green, w.

MELLING, J Dashwood House, E.C. (Pretot Motor)

MELVILLE, H 19, Kensington Court W,

Mnnnywnunnn & Soxs, Long Acre, W.C.

"Mives, C. F. (See Onward Motor Works).

MILLs, W., Atlas Works, Bonner’s Field, Sunderland (Alummlum
Castmgs)

MireLEES, WATSON & YARYAN Co., Lrp., Glasgow (Diesel Engine).

MiTcHELL & SMITH, 59, St. Vincent Street Glasgow (Accountants).

MoLLETE, J. (Dir., Yorkshire Motor Co., Lbd)

Movks, H. R. (Dir., British Thomson-Houston. Ltd.).

*MONTAGUE, Hon. J. 8., M.P., Beaulieu, Hants.

*MoNT@OMERY, MAJor-GEN. H. P., 35, Southgate Street, Win-
chester.

*Mookg, C. HaArriNGTON, The Lodge, Avonmore Road, Kensington
(Dll‘) Motor Carriage Supply Co., Ltd.; Taxameter Syndicate,

MogECRAFT, WELLINGTON & C0., Clement Avenue, High Street,
Clapham, '8.W.
*Mogris Bros., Pontypridd, Wales.
" Moreis, J. C. (Vmer, Leeder & Morris) ; Swansea (Dir., Swansea
Motor Omnibus Co., Ltd.
*MoTtor Car Co., 93 & 94, Long Acre, W.C.
*MoToR TOURING Co., Tnn, Head Quarters, Llandudno (Petrol
Stores, Accumulators charged, &c.).
MuIRHEAD, R., Lenrick House, Station Road, Maidstone.
*MULLINER, A F., Bridge Street, Northampton (Dir., Mulliner,
London, Ltd.).
MuLLiNER, A. G. (Dir., Mulliner, London, Ltd.).
" MupuiNer, H. H. (Dir., Lond. klec. Cab Co., Ltd.).
MuiLLINER, H. J., Iris House, Grove Park, Chiswick.
Mueray, D. O. (Dlr Cycles and Automobiles Michaux, Ltd.).
*MuUskeTT, J., Higher Wa.lton near Warrington.
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NanuerM, J. F. (Dir,, British Thomson-Houston, Ltd.).

NEALE, D., 21, Rutland S8quare, Edinburgh (Electric Cars).
*N=rw, A. &, The Voltage, Woking.

NEwsTEAD, A. C. (Dir., Pretot Motor Synd., Ltd.).

Nisrerr, H. (Sec., Steam Carriage & Wagon Co., Ltd.).

NiBLETT, J. T., 16, Colerain Road, Blackheath, 8.E.

N1BLEPT &SUTHERLAND, ChandosStreet, W.C. (Electrical Engineers).
*NorBerT, REV. D., The Priory, Pulborough.

Norris, W., Assoc. M. Inst. C.E,, &c.

N?Tnf‘{é 1)’ W., Rectory Farm, Ewell, Surrey (Elec. Motive Power

0., ).

ONxwAErD Mortor & CycLe WOoRKS, 417, Brighton Road, Croydon.
*OPPERMANN, C., 2, Wynyatt Street, Clerkenwell, E.C. (Electro-motor
Cars). (See Advt. p. iv.)
*Qurawalrg, T. R., Elie, Fife, N.B.

Paeg, Masor Froop (Dir., Elec. Street Car Manfg. Synd., Ltd.;
London Elec. Omnibus Co., Ltd.).
#PaaET, R. A. 8., 2, Harcourt Buildings, Temple.
PArLeTHORPE, C. H., Killiney, Rhyl, North Wales.
ParMer, J. W., 8t. Paul’s Road, Dorking (Dir., Marquand
Accumulator Co., Ltd.).
Parueg, T. C., 98, Commercial Road East (Dir., Motor Van Synd.,

Ltd.).
*Paris SiNeER & Co., Clapham, 8. W, (Gas and Oil Engines). (See

Advt. pp. ., xi.)

PARKER, THos., J.P., Wolverhampton (G. R. Blot, Ltd., Elec. Street
Car Manfg. Synd., Ltd.; Thomas Parker, Ltd.).

Parker, THos. H. (Dir., Elec. Street Car Manfg. Synd., Ltd.).

Parxes, E., M.P. (Brampton Bros., Ltd.).

PArR, E1L18, Brazil House, Isleworth, Middlesex.

Parsoxs, HoN. C. A. (Turbines), Newcastle-on-Tyne.

ParErsoN, H. R. (Dir., Lond. Elec. Cab Co., Ltd.; Carter, Paterson,

&e.).
PAVY? F. (Dir., New General Traction Co., Ltd.).
PepLEY, G. F. (Lond. Motor Van & Wagon Co.).
#Prek, FrEAN & Co., Reading.
PrEk, W. (Dir., Madelvic Motor Car Co., Ltd.).
PeNDER, Sik JAMES, BarT. (Dir., E.P.S. Co., Ltd.).
PeNNINGTON & Baines, 5 & 6, Gt. Winchester 8t., E.C. (Oil
Engines, &c.).
#PenNINGTON, E. J., 6 and 6, Great Winchester Street, E.C. (Pen-
nington & Baines, &e.). :
Prrrerr, THOS. J., 181, Queen Victoria Street, E.C. (Dir., Hydro-
Pneumatic Traction Synd., Ltd.).
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*PrTTER, E. W., 80, Trebovir Road, Earls Court, S.W.
*Pairries, R. E., 70, Chancery Lane, W.C

PrIrLIes, W. (Gen Man., Humber & do . td.).
PiNkNey, C. W, 77, Ragla.n Road, Smethmck Stafford: (Vol. 2,
p- 813.) .

*PrAYRR-BRriGSTOCKE, W., The Terrace, Ryde, I. of W.

- PoAp & HEwLps, 8t. Phillips Bridge, Bristol.

*PorTER, DE. H. E. B,, 5, Queen’s Gardens, Windsor.
Porrer, W., AM.I.C. E. (Du- Nat Motor Carriage Synd., Ltd.).
PowELL, R L., Heatherbank, Chislehurst.
Power, F. A, & Sox, Sa,ltley, Birmingham (Steel Sections and
‘Wheel Nipples).
*Powegr, H., 24, Portland Place, W.
PreEcE, W. H., Gothic Lodge, Wimbledon.
Proaress CycLe Co., Coventry.
Poen, C. V., 34, Spon Street, Coventry.
*Purcaase, E. K., . Brackley Lodge, ‘Weybridge, Surrey.
®PyURCHASE, J. B., 14, Regent Street, W.

" #RAwLINSON, A., Winwick Warren, Rugby.

RaynE, H. (Du- Motor Attachment Synd., Ltd.).

" Reap, E, T. (Umverss,l Motor Carriage & Cycle Co., Ltd.).

REANEY D. L. (Bradford Cycle & Motor Car Assocn Ltd.).
*Bnnwoop, B. B., Glen Wathen, Church End, Fmohley
*REDWOOD, PROFESSOR BoverroN, F.R.8.E, F.I.C,, 4, Bishopsgate

Street Within, London, E.C. (Petroleum Expert)
RELIANCE LUBRICATING OIL Co., 22, Water Lane, E.C.
Rngonn, )HANS, Brook Street, Manchester (Noiseless Tranamission
hains).
*ReyNoLDS, E. P., Ashdell Grove, Sheflield.

RuoDES, J. (Dir., Kelham Rolling Mills, Ltd.).

RiIcHARDSON, P., 47, Holborn Viaduet, E.C. (Motor Mfg. Co:).

RicaTER MANUFACTURING Co., Bradford (Automatic S8afety Guard).

Rickarp, J. R. (I)xr Lond. Motor Car Wks. Co., Ltd.).

Ricaup, Carr. H. C. (Dir., Motor Developmenb Ccrp ., Ltd.; Aceu-

mulator Synd., Ltd. ).

Ristogrr, E. (Du‘ British Aluminium Co., Ltd.).

*Rozixson, F. A, The Park, Mansfeld (Mansﬂeld Motor Car Co.).

RoBINSON, Tnos (Man. Dir., Motor Manufacturing Co.; Lond.

Steam Omnibus Co.).

" Rovrgg, J. H. H. (Dir., Pretot Motor Synd., Ltd.).

Rorrasox, A., Winnick Warren, Nottingham. .
RowrresroN, Sik J. F. L. (Dir., Clyde Cycle & Motor Car Co., Ltd.).
*Rorrs, How. C. 8., South Lodge, Rutland Gate, SN «
©
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*Roors, . D., 100, Westminster Bridge Road, S.E.
Rosg, A. A. (Dir., Madelvic Motor Carriage Co., Ltd.).
*Ross, W. D., Oakthorpe, Palmer’s Green, N.
RovEer Cycie Co., Coventry.
RowsorHAM, W., 27, Vittoria Street, Birmingham.
Rusery & Co., Victoria Ironworks, Darlaston, S. Staffs. (Frames),
(See Advt. p. xxxii.)
Rucker, M. D. (Dir., Humber & Co., Ltd.).

Satyons & Soxs, Newport Pagnell, Bucks.

*SaLoMoNs, 818 DAvID, BART., Tunbridge Wells.

*Sameson, Cart. G. D, 18, Hyde Park Gate, S.W.

*SavpsoN, J. Lyons, Harewood Chambers, 274, Oxford Street.
SamuEeLson & Co., Lrp., Britannia Wks., Banbury (Motor Engines).
SamueLson, E., Bodicote Grange, Banbury.

SamuEeLsoN, RT. Hon. Stk BERNHARDT, BART., 56, Princes Grate.

Sareeant, W. 8., Kew Bridge, Chiswick (Launches and Tubular
Boilers).

Sarrorts, F., J.P. (Dir., Motor Development Corp., Ltd.; Accu-
mulator Synd., Ltd.).

Sagroris, H., J.P. (Dir., Motor Development Corp., Ltd.; Accu-
mulator Synd., Ltd.).

*SauNDERSON, H. P., Kempton Road, Bedford. (Vol. 3, p. 1.)

*SAYER, R. C., 11, Clyde Road. Redland, Bristol.

*SCHENLEY, G. A., Warsash, Hants.

Scorr, T. (Dir., Jesse Ellis & Co., Ltd.).

#3enwgrr, A. R., Royal Institution, London (Consulting

Engineer).

Sevieg, C. J. F. (Sec., Power and Traction, Ltd.).

Smanks, F. (Dir., Anglo-French Motor Carriage Co., Ltd.).

SuANN, M. H. C. & R. E. C., Westfield, Bromley, Kent. (Vol. 2,
b. 268.)

SnlAw. M. W., Eastbourne (Dir., Hydro-Pneumatic Traction Synd.,
Iltd.).

Suaw-Kennepy, F. D. C. (Dir., Roots’ Oil Motor Carriage Co.,
Ltd.).

'Snnnnz‘.Y, C. E, M.D., Hertford, Hants.

SHERRIN, J. VAUGHAN (Dir., Britannia Motor Co.; Accumulator
Synd., Ltd.; Motor Development Corp., Ltd.).

Suippry, A., King Street, Cheapside (Dir., Shippey Bros., Ltd.;
Riker Motor).

Snirery, F. J. (Dir., Shippey Bros., Ltd.).

Sarpron, E. K., 49, Victoria Street, 8.W. (Cyeclists’ Touring Club,

&e.).
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*SHREWSBURY AND TaArBor, THE Rr. ‘Hox. THe Earr oF,
124, Greorge Street, Hanover Square.
Smmzns A., 12, Q,ueen Anne’s Gate, S.W. '
*SIMuMs, F. R. (Slmms & Co.) (Dir., Motor Carriage Supply Co.,
Ltd.; Taxameter Synd , Ltd., &c.). :
Stums & Co., Amberley Houee, Norfolk Street, Strand (Consultmg
Engmeers)
Simeson, J. F. (Man. Dir., Smxth, Simpson & Co., Ltd.).
SIMPSON, 0., 14, Edward Terra.ce, New Town, Gt. Ya.rmouth
SIMPsON & BODMAN, Didsbury, Manchester.
S1vPsoN, STRICKLAND & Co., Dartmouth, 8. Devon (Launch a.nd
Automotor Vehicle Bullders)
#31xGER, PARIS, 19, Kensington Court, S.W. (Dir., Paris Singer, Ltd)
SkELTON (Dir., Yorkshire Motor Co., Ltd.).
SLEATH BROS., Leamington.
SmrTH, E. SHBLPNELL, Royal Inshtuhon, Colquitt Street, Liverpool.
*SMrtH, HOLROYD, 47, Victoria Street, S.W. (Oil Motors).
SMITH, ParrreY, & Co., 141, Buckmgham Palace Rd., S.W.
(Wheels, &c.). (See Advt. P. XxxvVii.)
SmitH, R. A. (Mang. Dir., Power and Traction, Ltd.).
Syrrw, T., 40, Holbom Vladuct E.C. (British Motor Co.).
Smith, T. V. (Dll‘ Smith, Parfrey, & Co., Ltd.).
*Soames, E., 102, Windmore Roa ,.Bromley.
SonaHURST, J. (Liquid Fuel Engineering Co.).
SourHErN Motor Car & Crcre Co., 59, Brixton Road, S.W.
SouTHErY, A. W., 16, Elm Street, Gray’s Inn Road.
SeaavNoLerTI, C. E,, 2, Craven Terrace, Ealing, W. (Electrician).
Srarkes, 8. H. (Fox Bros., Ltd.).
SPOONER, STANLEY, 62, St. Martin’s Lane, W.C.
*SpoRRIER, H., JUN., The Lodge, Leyland, Lancs.
*SpURRIER, H., SEN., Marston on-Dove, Derby.
StaNiEY, W, St. Mary s Gate, Chesterfield.
STaARLEY, J. K., Barrs Hill House, Coventry.
STATTER, J. G-RICE (Man., Lond. Elec. Cab Co.).
#STEDMAN, H., Towcester.
*STIRLING, J., Ingleton, Hamilton, N.B.
#*310PES, A. D., Hillsleigh, Colchester.
STBAKBB, P. W Gilmeston, Penn Road, Croydon (Daimler Co.).
STRAKER, SIDNEY, 110, Cannon Street, E.C. (Oil Motors).
STRINGER, G. E, 92, New North Road ]Iuddersﬁe]d Dn- Lond
Autocar Co., Ltd. ).
*STRINGER, J. C Park Hill, Kenilworth.
StrONG, H. O., Norfolk Works, St. Paul’s, Bristol (Gas, Steam aud
other Engines).
*SyurMEY, J. J. H., 19, Hertford Street, Coventry {Dir. Derxidee
Co.; Pennington Motor Foreign Patents Vynd, LR, B . o
N
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Svurrierp, Tur Rr. How. Lorp, K.C.B., 4, Manchester Square.

Surrivaw, Sie E., BART., (Du- Pennmgton Motor Foreign Patents
Synd.. Ltd. &c)

SWINBOURNE, J 66, thona Btreet, S.W.

Symon, R. R. 20 Abchurch Lane, E.C. (“Lifu” Co.).

TAYLOR, Queen s Road, Nottingham (Automotor Vehicle Frames).
TEARLE, J. (Dir., Compound Hydro-Carbon Motor Synd., Ltd.).
TERRY, 8. H. (Du' Motor Attachment 8ynd., Ltd.).
THoMAS, T. P, I’ort Tennant, Swunsea (Dnr Swaneea Motor
Omnibus Co., Ltd D).
TuomAs, W, (Dlr Thomas Parker, Ltd.).
Tnonrsox, A, 29, Bucklershury, E.C.
TrOMPSON, G. F 29, Newstead Road, Liverpool.
Tli_:mrson, Siz THOS. » BABT (Dlr ., British Thomson-Houston,
td.)
*THORNYCROPT, J. L., Chiswick (Automobile Torpedo, Launch and
Vehicle Builder).
THORNHILL, W. J. (Sec,, Paris Automobile Cab Co., Ltd.).
THORNTON, J.E. (Dir., Thornton Motor Co., Ltd.).
TrrUPP, G. H., Jox., 425 Oxford Street, w.
*Tinng, T. F. 8.. The Hall House, Hawkhunt, Kent.
Top, A. M. (Dir., Nat. Motor Carriage Synd., Ltd.).
Torcr & Co., The Boat- Yard, Fulham.
‘Tovrmix, J. H. (Dir, Pennmgton Motor Foreign Patents Synd.,
Ltd.).
Tonsng, F. W,, 8, Cambridge Terrace, East Cowes, LW.
*Towarp & Co., St. Lawrence Ironworks, Newcastle-on-Tyne (Auto-
motor Vehicle Builders).
*#TownseND, E., Pembroke Lodge, St. John’s Road, Sevenouks.
¢« TrusTY ” ENa¢INE WORKS, Cheltenham (Oil Engines). .
TuxkE, J. E., Burleigh Villa, Harrogate (Dir., Yorkshire Motor Co.,
[ Ltd.).
TUII:ZNB)ULL Lr.-Cor. (Mang. Dir.,, Lond. Elec. Omnibus Co.,
td
#*TurNgr (DR.) Dawsox, F. D., 37, George Square, Ed.mburgh
Twisr, C. F., 35, Kidbrook Park Ro&d, Blackheath.

URQUHART, R. J, CE 6, Clayton 8quare, Liverpool (Engineer).
(Vol. 2, p. 68.)

'VALESNTINE, A., Croxton House, Leamington (A.rnold Motor and
Petrol).

Varzancg, R. F. (Dir., Mansfield Motor Car Co., Ltd.).

Vax Torz, J., 18, Radford Street, Coventry (Ds.\mle: Col).
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*Ve~ABLES, C. E,, 100, Westminster Bridge Road, S.E. (Dir., Roots’

0il Motor Carriage Co., Ltd.).

YERITY MoToR Co., East Street, Bradford.

Vicror ENg. Co., Seaside Road, W. Murine, St. Leonards (Motor
Car and Cycle Makers)

VicToriA CARRIAGE WORKS, 25, Long Acre, W.C. (Carriage
Builders).

VicroriA CYoLE & Motor Co., Cook Street, Dublin.

VINE, 81 J. R. SoyERs, C.M.G., Members’ Mansions, S.W.

WapswortH, R., Thomus Street, Halifax (Parochial Motor
Vehicles). :
*WaGNER, J. W, 13, Castlenau Villas, Barnes, S.W.
WALLACE, Rocek W Q.C., 2, Harcourt Buildings, Temple, E.C.
(Chairman, Automobllc Llub &e.).
*Warker & HuTron, 37, Huntress Row, Scarborough.
WALKER, H. C. (Du' Power and Traction, Ltd.).
‘WaALKER, R. W. M. (Dir., Smith, Parfrey & Co., Ltd.).
Warnis-TAYLER, A. J., Mechauical Institute ot Civil Engineers.
‘WALTER, A. J., 3, Crown Office Row, Temple, E.C. (Dir., Auto-
mobile Propmetm y, Ltd.).
‘WALTERS, O, (Walters & Johns), Morriston (Dir., Swansea Motor
Omnibus Co., Ltd.).
‘Waep, J. J. (Dir., Mansfield Motor Car Co., Ltd.).
‘WaRrD, RapcLirre, Trafalgar Buildings, Northumberland Avenue
(Engineer).
WasTage & Co, 213, Maida Vale, W. (Motor Builders).
‘WEATHERILL, W P. W 33, Beach Strect, Hightown, Manchestcr
(Wheels).
*WEGUELIN, B., 61, Pont Street, W.
* WEGUELIN, H., 16 Ashley l’luce, S.W.
*WEIR, A, Bendarrocb Ottery-St.-Mary, Devon. .
WEeiser, B. (Dir,, Delecroix Motor Synd., Ltd.).
WeLDLESS SEEL TUBE Co., Icknteld Port Road, Birmingham.
WEeLLs & Co., Hardman Street Oil Works, Manchester (Lubricating
0il).
WEeRNER AccuMuLATOR Co., 11 and 12, Devonshire Chambers,
Bishopsgate Street, E.C.
WesT, H. H., leerpool (Consultmg Engineer).
*WesT, J. R, .\1scot Park, Stratford-on-Avon.
'WHALTO\ REv. A, Burleydown Vicarage, Southampton.
Wairs, A, J., Surrey House, Littlehampton (Dir., Motor Carriage
Supply Co., 'Ltd. ).
WHITE, G. F (Dir., Smith, Parfrey & Co., Ltd.).
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+Wirniaums, J., St. Helen's Road, Swausea (Dir., Swansea Motor
Omnibus Co., Ltd.).
*WiLL1amsoN, L., Albert Road, Howick, Southport.
. Wirrovensy, F. 8. (Dir., Challiner, &c., Tyre Co., Ltd.).
*Wiurs, W. P. C,, Southfield, Uxbridge, Middlesex.
. WirsoN, ProF. CARuUs (Electric Traction).
Wirson, W. H. (Dir., Challiner, &c., Tyre Co., Ltd.).
‘Wisg, A. L. (S8ec. Hydro-Pneuniatic Traction Synd., Ltd.).
‘WisEMAN, E. (Dir., Compound Hydro-Carbon Motor Synd., Ltd.).
WoresLey Surer SHEARING Co., Birmingham (Automotors).
*Woop, A. H. E,, Sudbourne Hall, Wickham Market, Suffolk.
‘WriDEs, J. T., 3, Blomfield Pavement, Uxbridge Road, W. (JMotor
Builder).
‘WeieHT, War., Wollaton, near Nottingham (Daimler Co.).

ZAanB!As, H. L. E. (Dir., Motor Car Emporium, Ltd., &c.).

NAMES OF ADVERTISERS.

Anglo-American 0Oil Co., xxxvi. Liquid Fuel Engineering Co., xvi.
Automobile Associatfon, Ltd., The, ii., iii. London Autocar Co., Ltd., xxvi.

Mackenzie Carriage Works, xxviii.
Mossberg Roller Bearings, Ltd., viii.
Motor Carriage Supply Co., Ltd., The,

Bickford Lurners Co., xxxii.
Blake, F. C., ix.

British Motor Co., Ltd., The, vi., vii. xiv.
Motor Manufacturing Co., Ltd., The,
Carless, Capel & Leonard, Xxxv. xxi.

Connolly, J. W. & T., xii.

Coulthard & Co., T., xxv.
Crastin, C., xxxiii. P’aris Singer, Ltd., x., xi.

Oppermaann, C., iv.

Crowden, C. T., xxxiv. Roots & Venables, xx.

Rubery & Co., xxxii.

Harvey & Co., Julius, v.

Headland's DPatent Electric Storage | Shippey Broe, Ltd., xxix.
Buutery Co,, Ltd., xviii Smith, Parfrey, & Co., xxxvii.

. Steam Carriage and Wagon Co., Ltd.,
* King ™ Motor Car Co., xxvii. xxiv,




LIST OF
LIMITED LIABILITY COMPANIES.

MANUFACTURING MOTOR VEHICLES OR COMPONENT
PARTS AND ACCESSORIES.

—,——

[Nore.—To render this list of as much practical use as possible,
those Companies appearing in the 1898 Pocket Book have
been omitted which, although holding power under their
Articles of Association to manufactuve and deal in Motor Cars,
obviously, in the opinion of the Editor, have no intention of
exercising those powers, at least for the present. The registered
particulars have been compiled from the latest official returns
at Somerset House, and submitted for further verification
to. the Secretary of each Company individually. Where the
particulars have been returned by the Company verified, an
asterisk (*) is prefixed to the title.]

“T.A.” denotes Telegraphic Address.

[Nore.—For Limited Liability Companies not in this list, refer to
the 1898 Pocket Book.]

A R ATKEY, Ltd Clty Btuldmgs Carrington-st., Nottingham.
Regd. Nov. 7 1898. Cap. £2,000, in £1 shs. No returns.

ABEL MORRALL, Ltd., 10, Newha.ll-st., Birmingham. Regd. Jan. 3,
1898, Cap. £50,000,in £5 shs. (4,000 Pref.). 2,290 Pref. and 3,757
Ord. shs. taken up. 1,950 Pref. and 3,750 Ord. issued as paid. £5
per sh. called on 340 Pref. and 7 Ord. £1,785 paid.

#ACCUMULATOR SYNDICATE, Ltd., 21, Regenc-st Waterloo-place,
S.W. Regd. May 13, 1897. Ca.p. £30,000, in £1 shs. All shares
taken up, 25,000 issued as paid, 10s. per sh. called on 4,993 shs.,
and £1 per sh. on 7, £2,503 10s. paid. Dirs., Capt. H. C. Rigaud,
H. Sartoris, J.P., F. Sartoris, J.P., J. V. Sherrin, W. T. Hick.
Sec., J. W, Onkley

AxEsTER ELECTRO-MOTOR AND ACCUMULATOR Co., Ltd., 8, Wells-st.,
Oxford-st., W. Regd. May 16, 1887. Cap. £5000 in £1 shs.
4,848 shs. t‘aken up, 3,500 issued as paid, £1,324 12s. pa,id, £175 8s.

" unpaid, £475 12s. paid on forfeited shares.

Arpax & Apamsox, Ltd., 88 and 90, Tabernacle-st., E.C. Regd.
cDaic 17, 1896. Cup £3O 000, in £1'shs. 7 shares taken up. No

ls.
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ApaLesky Moror Bus Co., Ltd. Regd. Oct. 12, 1898. Cap.
£1,400, in £10 shs. Regd. by A. IL. Atkins, Ltd., 22, Bouverie-st.,
E.C. No office or returns filed.

*Anero-FrENon MoTor CARRIAGE Co., Ltd., 80, Digbeth, Birming-
ham. Regd. July 29, 1896. Cap. £300,000, in £1 shs. 171,107
shs. taken up, 100,000 issued as paid, £69,954 2s. 6d. paid,
£1,162 17s. 6d. unpaid. Purchase consideration, £133,000. Dirs.,
Lord M. Beresford, A. Barrett, E. B. Ellice-Clark, F. Shanks,
E. Elias.

Arsenan Moror Co., Ltd., Priory Park Villa, Priory Park, London-rd.,
St. Albans. Regd. Oct. 21,1898. Cap. £100,in £1 shs. No returns,

AUsTEN'S PATENT WHEEL-MAKING MacHINE, Ltd.,, 10, Draper's-
Gardens, E.C. Regd. Dec. 30, 1897. Cap. £75,000, in £1 shs.
No returns.

AvuSTRALIAN CycLk AND MoToR Co., Ltd., Broad Street House, Old
Broad-st., E.C. Regd. Nov. 7, 1896. Cap. £75,000, in £1 shs.
56,337 shs. taken up, 21,500 issued as paid, 15s. per sh. called on
34,837, £21,396 10s. paid (including £164 paid in advance), -
£4,726 unpaid. Purchase consideration, £25,000. Dirs., W. Calcott,
John Griftiths, J. B. Dunlop, C. H. Fox, W. J. Stoneham, T. Bayliss,
L. W. Rudd.

*AvtomaTic CoNVEYANCE Co., Ltd., Market Buildings, Market-st.,
Torquay. Regd. Mar. 1, 1898. Cap. £6,000, in £1 shs. 3,907
shs. taken up. 3,600 issued as paid. £307 received. Sec., W. T.
Briggs.

#AUTOMOBILE ASSOCIATION, Ltd.,, 1, Prince’s-rd., Holland Park
Avenue, W. Regd. July 16, 1898. Cap. £10,000, in £1 shs.
No returns. (See Advt. pp. ii., iii.)

*AvuToMOBILE CLUuB OF GREAT BriTAIN, Ltd. Regd. Aug. 17,1897,
Cap. £100, in £1 shs. No veturns. Merged in the Automobile
Club of 4, Whitehall Court, London, S.W.

*AUTOMOBILE PROPRIRTARY, Ltd., 4, Whitehall Court, S.W. Regd.
Dec. 7, 1897. Has no capital, but is limited by guarantee. Object :
To promote and finance the Automobile Club of Great Britain and
Ireland. Dirs.,, Roger W. Waullace, Q.C. (Chairman), W. Worby
Beaumont, Frank Butler, 1{on. Evelyn Ellis, C. Harrington Moore,
Sir David Salomons, Bart., Frederick R. Simms, A. J. Walter.
Sec., Claude Johnson.

Avro-Moror Express Co., Ltd., 1, York Street, Ramsgnate. Reg.
Aug. 20,1896. Cap. £2,000, in £1 shs. 251 shs. taken up, 2s. 6d.
per sh. called, £31 7s. 6d. paid.

Avuto-Motors, Ltd., 40, Holborn Viaduct, E.C. Regd. Feb. 9, 1898.
Cap. £60,000, in £1 shs. 32 shs. taken up, £32 paid.

BeesToN CycLEs (CoNTINENTAL), Ltd., Quinton Works, Cheyles-
more, Coventry. Regd. Feb. 18, 1898. Cap. £15,000, in £1 shs.



217

2,475 shs. taken up. 15s. per sh. called, £2,005 paid. Dirs.,
R. Hill, 8. Gorton, C. W, lliffe.

*BeesToN Motor Co., Ltd., Cheylesmore, Coventry. Reg. Nov. 8,
1897. Cap. £110,000, in £1 shs. (44,000 Pref.). 26,592 Prei.and
39,889 Ord. taken up. All issued with 17s. considered as paid,.

. 1s. called. #£3,781 8s. Dirs,, Rowland Hill, C. W. Iliffe, §..
Gorton. (T.A.: Quintons, Coventry.) Motor Cycles. :

Brrr-Harr TyrE SyNDICATE, Ltd., County Chambers, Westgate-rd.,.
Newcastle-on-Tyne. Regd. July 11, 1898. Cap. £50,000, in £1
shs. No returns.

BieMIiNGHAM ManvracturiNg Co., Ltd., 70, Lombard-st., Birming-
ham. Regd. June 3, 1898. Cuap. £11,000, in £1 shs. All sha.
taken up. 10,997 issued as paid, £3 paid. Ordered to be wound
up compulsorily on Sept. 28, 1898, Dirs.,, C. T. Mitchell, E. 8.
Lermit, W. Davies, T. Spencer, -

BieminemaM Moror CxcLE Co., Ltd., 34, Waterloo-st., Birmingham..
Kegd. Apl. 5, 1897. Cap. £125,000, in £1 shs. No returns.

BierMiNcuam Moror OMNiBUS Co., Ltd. Regd. Apl. 7, 1897. Cap.
£10,000, in £1 shs. No office or returns filed. Filed by Jordan.
& Sons, 120, Chancery-lane, W.C.

Brackroor. Motor Car Co., Ltd., Talbot Chmbrs., Talbot-sq.,
Blackpool. Regd. July 30, 1897. Cap. £25,000, in £1 sha.
7,538 shs. taken up, 5,000 issued as paid. 10s. called, £1,240 15s.
paid, £28 5s. unpaid. Dirs.,, A. Dempster, J. Crabtree, W. R.
Ballantyne, J. Robinson, . t'. Hamilton, J. Harvey.

BrevuxiM Cycre Co., Ltd. 116, Queen Victoria-st., E.C. Regd.
Oc't.l 8, 1897. Cap. £100, in £1 shs. 7 shs. taken up, £7
paid.

*Boaa’s CRESCENT CARRIAGE Co., Ltd., 54, Westgate-rd., Newcastle-
on-Lyne. Cap. £12,000, in £4 shs. 2,664 shares taken up, £3 per
sh. called and £7,992 paid. Dirs,, G. Allison, W. E. Harker,
1. Qillespie, J. R. Fletcher, A. Boag.

BorrToN AND Pavur, Ltd., Ruse Lane Works, Norwich. Regd. Dec.
13, 1897. Cap. £128,000, in £10 shs. 11,157 shs. taken up.
11,150 issued as paid, £70 received. Dirs., J. J. D, Paul (Govg.
Dir.), H. Kiske.

*BrADFORD AND DisTRIcT CYCLE AND MoTOR CaR TRADERS’
AssocraTioN, Ltd., Unicorn Passage, Ivegate, Bradford. Cap.
£500 in £1 shs. 125 shs. taken up, culled, and paid. Dirs.,.
A. Farnel, R. Blaymines, D. L. Reaney, E. Illingworth, T. Dyson,
K. Holroyd (Sec. and Man.). (T.A.: Cyclist House, Bradford.).
Not a Trading Compuny.

*BraMrroN Bros., Ltd., Oliver-st. Works, Birmingham. Regd.
May 11, 1897. Cap. £200,000, in 15,000 Pref. ehs. of £5, and
£125,000 Ord. shs. of £1 each. All shares taken up, Ord. issued as-
paid, £5 per sh. called and paid on Pref. Dirs., . Baxkes, WR
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F. W. Brampton, G. Illston, C. H. Brampton, and A. Brampton.
Sec., J. J. Marriott. (T.A.: Brampton, Birmingham.) Driving
Chains, Wheels, Piniors and Saddles.

BrAayToN O Moror Co., Ltd., 74, Coleman-st., E.C. Regd. Jan.
13, 1898. Cap. £110,000, in £1 shs. No returns.

BrAYTON PETROLEUM MoToRr Co., Ltd., 74, Coleman-st., E.C. Regd.
Nov. 8, 1894. Cap. £80,000, in £1 shs. All shs. taken up, 79,993
issued as paid, £6 paid, £1 unpaid, nnd now in liquidation. Per-
mission bas been given for the registration of the Brayton Oil
Motor Co., Ltd.

*BriraNNIA MoTor Ciririage Co., Ltd., Britannia Motor Mills,
Woodstock-rd., Uxbridge-rd., W. Regd. Muar. 24, 1896. Cap.
£100,000, in £1 shs. 52,345 shs. taken up, 35,950 issued as paid,
15s. called on 16,593. £11,629 7s. 6d. paid, £816 17s. 64. unpaid.
£1,250 paid on 5,000 forfeited shares. Purchase consideration,
£50,000. Dirs., Hon. J. . H. Berkeley, W. M. Biunie, C. O.
Bastian, J. Bryant. Sec., C. H. Hancock. (Re-construction pro-
posed at Exty. Gen. Mg., Dec. 19, 1898, under title of British
Electric Motor Carr. Co., Ltd.)

Bri11sH ArcoriTE, Ltd. Regd. May 26, 1898. Cap. £50,000, in
£1 she. Regd. by Walker & Rowe, 8, Bucklersbury, E.C. No
office or returns fiied.

*BritiseE ALvMINIONM Co., Ltd., 9, Victoria-st., SW. Regd. May 7,
1894. Cap. £300,000, in £10 shs. (20,000 Pref.). All shs. taken
up. 9,992 Ord. and 3,230 Pref. issued as paid, £10 pexr <h. called
and paid on 8 Ord. and 16.770 Pref. Debs., 1st, £50 000, 2nd,
£150,000. Dirs.,, R. W. Wallace, Q C., A. A. Common, L. D., &e.,
A.S. Bolton, J.P., Robt. Heath, J.P., E. Ristori. Sec.. C. F. Jones.

. (I.A.: Cryolite, London.) Divs. 7 per cent. to July, 18 96, on Pref.
shs.  Aluminium castings of all kinds for sprocket wheels, gearing,
bearings, &e.

*BririsH EiecteRic Tracrioxn Co., Ltd.,, Donington House,
Norfolk-st., Strand, W.C. Regd. Oct. 26, 1896. Cap. £600,000,
in £10 shs. (30,000 Pref.). 30,000 Ord. and 10,000 Pref. shs.
taken up. £10 called on Ord., £6 10s. (including a premium of
£2 10s. per sih.) called on Pref. £354,817 paid, £57 paid in
advance of calls, and £10,183 in arrears. Dirs.,, Sir Chas.
Rivers Wilson, Earl of Suffolk, Sir C. Fremantle, J. 8.
Raworth, Emile Garcke. Sec., C. Walmsley. (T.A.: Garcke,
London.) .

BrITisH ELECTRICAL CYCLE AND Mo1oR ENgINEERING CoO., Ltd., 75,
Finsbury-pavement, E.C. Regd. Mar. 26, 1897. Cap. £40,000, in
£5 shs.  No returns.

BriTisH Horserkss CArRRIAGE AND Motor Cycie Co., Ltd. Regd.
May 6, 1896. Cap. £10. in £1 shs. No office or returns. Regd.
by Lumley & Lumley, 37, Conduit.st., W.
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BriTisa Hypravric Joixtixg Co., Ltd. Regd. May 18, 1898.

~ Cap. £1,200,000, in £1 shs. Resolution passed July 5, and
confirmed July 22, 1898, for winding up voluntarily. The final
meeting was held on Oct. 12, 1898.

¥Britisu Moror Co., Itd., 40, Holtorn-viaduct, E.C. Regd.
Nov. 21, 1895. Cap. £1,000,000, in £1 shs. 250,000 shs. taken
up, 249,999 issued as fully paid, £7 paid. Dirs,, H. J. Lawson,
T. Robinson, and H. Hewitt Grifin. (See 4dut. pp. vi., vii.)

Britisu MotTor SYNDICATE, Ltd. Name changed to BRITISH
Moror Co., Ltd. (q.v.) )

*BriTisH Taomson-Housron, Ltd., 83, Cannon-st., E.C. Regd.
May 18, 1896. Cap. £249,000, in £10 shs. All shs. taken up,
7,469 issued as paid, £165,310 paid. Dire., E. Lazarus (Chair-
man), A. R. Marks (Man. Dir.), Sir Thos. Thomnpson, Bart., W. A.
McArthur, M.P., W. Martindale, J. F. Nanheim, J. Hamspohn,

. J. Loewe, E. Thurnauer, C. Burrell, Capt. E. Griffin, and J. T.
Merz. Divs. 1896-7, 5 per cent.; 1897-8, 10 per cent. (T.A.:
Asteroidal, London.)

BriTisE WacoN Co., Ltd.,, 22, Moorgate-st., Rotherham. Regd.
Feb. 10, 1898. Cap. £700,000, in £20 shs. All shs. taken up. £3
per sh. called, £105,000 paid. Dirs., F. L. Harrop, E. Drabble,
J. Gibbs, F. Wheatley, J. C. Smith.

CaM GEAR SYNDICcATE, Ltd. Regd. June 11, 1898. Cap. £12,000
in £1 shs. Regd. by W. T. Hick, 2, Church-court, Clement’s-lane,
E.C. No office or returns filed..

CaprsuLE BarTery Co., Ltd., 32, Great St. Helens, E.C. Regd.
Sept. 25, 1894. Cap. £100,000, in £1 shs. 33,157 shs. taken up.
30,000 issued as paid. £38,150 paid, £7 unpaid. . :

CarMONT'S NorseLess SHIELDED RuBBkr TYRE Co., Ltd., Trafalgar
‘Works, Murphy-st., Westminster Bridge-rd.,S.E. Regd.Aug. 27,1897.
Cap. £10,000, in £1 shs. All shs. taken up and issued us fully paid.

CHALLINER & WILLOUGHBY CARRIAGE TYRE Co., Ltd., 1, Kay-st.,
Ardwick-green, Manchester. Regd. May 16, 1898. Cap. £50,( 00,
in £10 shs. 1,200 shs. taken up, and £12,000 puid.

CHALLINER CARRIAGE TYRE SYNDIC:TE, Ltd., 1A, Kay-st., Ardwick
Green, Manchester. Regd. Mar. 2, 1897. Cap. £10,000, in £1 shs.

° 407 shs. taken up, 2s. called on 400, £20 paid, £20 unpaid.

" Resolution passed July 11, 1898, and confirmed July 27, for
voluntary liquidation. Dirs., G. Everatt, W. H, Wilson, F. 8.
‘Willoughby.

#CHI?TY DYNAMO AND Moror Co, Ltd., 4, Hythe-rd., Willesden-
junction, N.-W. Regd. Dec. 15, 1897. Cap. £200,000, in £5 shs.
(24,000 cum. Pref.). 6,036 Ord. shs. taken up, 4,921 issued o=
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Baid. £3 per sh. called on 1,108, and nothing on 7. £3,376 paid.

irs.,, H. Lane, A. Dawson, W. J. P. Moore, H. Chitty (Man. Dir.),
Sec., F. Martin.

®CHLORIDE ELECTRICAL STORAGE SYNDICATE, Ltd., Clifton Junction,
near Manchester. Regd. Dec. 12,1891, Cap. £262,600, in 80,000
¢ A,” 30,000 “B,” 140,000 “C,” and 12,500 Founders’ sis. of £1
each. All “A.” “B,” and Founders’, and 100,000 “‘C” shs. taken
up. 157,500 issued as paid, £65,000 paid. 7 per cent. Pref. Cum.
Div. paid Nov. 4, 1898, 0on “ A "’ shs. for1893. Dirs., F. H. Bowman,
D.Se., &ec., Ed. Lopkinson, M.4A., &c., A.R. Harvey, W. Bannister,
J.P.,J. 8. Bzker. Manager, G. A. Grindle. Sec., Holland Dell.
(T.A.: Accumulate, Pendlebury.) Accumulators.

CLARKSON & CAPEL STEAM CAR SYNDICATE, Ltd., 34, Queen-st.,
E.C. Regd. Feb. 13, 1897. Cap. £20,000, in £1 shs. (10,000
Pref.). 8,289 Pref. and all Ord. shs. taken up. All Ord. and
3,500 Pref. issued as paid. £1 per sh. called on 4,789.
£4,789 paid.

#CLYDE CycLE AND Moror Car Co., Ltd.,, Wyvern Buildings,
London-rd., Leicester. Regd. Feb. 2, 1897. Cap. £25,000, in
£1 shs. (10,000 Pref.). 10,125 shs. taken up, 7,000 issued as
paid, £3,125 paid. Purchase consideration, £15,000. Dirs.,
Sir J. F. L. Rolleston, A. E. Burnaby, G. Parr, G. H. Wait.
Div., 1897, 10 per cent.

*CoMPOUND HYDRO-CARBON MOTOR SYNDICATE, Ltd., Guildford-st.,
Luton, Beds. Regd. Aug. 4, 1898. Cap. £12,000, in £1 shs. No
returns. Dirs., J. Holroyd, M.LM.E., E. Wiseman, J. Tearle.

Co-0PERATIVE CYCLE MANUFACTURING Co., Ltd., 11, Clerkenwell-
green, E.C. Regd. Jan. 13, 1898. Cap. £10,000, in £1 shs. No
returns.

CosMoPOLITAN CYCLE AND Moror Works, Ltd., 52, Queen Vic-
toria-street, E.C. Regd. Sept. 20, 1897. Cap. £2,000, in £1 shs.
7 shs. taken up, £7 paid.

CovENTRY Acckssoriks, Ltd., Triangle-chambers, Martineau-st.,
Birmingham. Reg. Feb. 9, 1898. Cap. £5,000, in £1 shs. 3,007
shs. taken up. 3,000 issued as paid, £7 received.

Coventey Moror Co., Ltd., 40, Holborn Viaduct, E.C. Regd.
g;t. 5(i 1896. Cap. £250,000, in £1 shs. 7 shs. taken up,

E7 paid.

CeAavEN Cycre Co., Ltd., Hill-st., Coventry. Regd. Oct. 5, 1897,
Cap. £2,000, in £1 shs. 1,207 shs. taken up. 1,200 issued as paid,
No calls on 7.

CrawrorRD CycLE AXD Motor Co., Ltd., 4, Mesnes-st.,, Wigan.
Regd. July 3, 1897. Cap. £10,000, in £1 shs. 4,715 shs. taken
up, 3,650 issued as paid, £1,165 paid. Dirs.,, R. Ffarrington,
g’.c;fhom, A. Hewlett, T. M. Dixon, J. Wood, T. J. 8. Clepham,

. Gee.
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CREANCHE AUTOMOBILE AND CycLE SYNDpICATE, Ltd., 75, Queen

- Victoria-st., E.C. Regd. Aug. 17, 1827. Cap. £4,000, in £1 shs.

. Resolution passed on Nov. 19, 1897, for voluntary liquidation,
with A. Pajol, of 5, Rue Scribe, Paris, as liquidator.

CrrwpsoN, Harpy & Co., Ltd., Yorkshire Tube Works, Middles-
brough. Regd. July 16, 1898. Cap. £55,000, in £6 shs. No
returns. Dirs,, Sir Raylton Dixon, J.P., John Livingston, W.
H. Hardy.

Crorvr’s IMprOVED BRAKE HoLDER Co., Ltd., 34 and 36, Gresham-st.,

- E.C. Regd. Oct. 1, 1897. Cap. £10,000, in £1 shs. No returns.

. Report of Post Office, *‘ Gone away.”

*CRrossLEY Bros., Ltd., Pottery-lane, Openshaw, Manchester.
Regd. April 5,1897. Cap. £973,700, in £10 shs. (40,339 Pref.).
All shs. taken up and paid. 12,519 Pref., and 57,081 Ord. issued
as paid. Dirs., W. J. Crossley, D. H. Irwin, H. P. Holt,
R. Wilson, A. Simpson. Sec., W.S. Huffson. (T.A.: Crossleys,
Openshaw.) Gas and Oil Engines.

CROWDUS ACCUMULATOR SYNDICATE, Ltd., 34, Victoria-st., S.W.
Regd. Sept. 29, 1898. Cap. £60,000, in 35,000 shs. of £1 and

. 30,000 shs. of 10s. each. No returns. .

*Cnyero Works Co., Ltd., 29, Clerkenwell-rd., E.C. Regd.
April 13, 1888. Cap. £20,000, in £1 shs. 11,543 shs. taken up,
£11,543 paid.

#CycLE CoMPONENTS MANUFACTURING Co, Ltd., Bournebrook,
Birmingham. Regd. Jan. 29, 1894. Cap. £175,000, in £1 shs.
All taken up. Dirs., H. Du Cros, H. Du Cros, Jun., A. Du Cros.
8. F. Edge, F. Warwick, C. Sangster. Sec., J. Carter.

“(T.A.: Components, Selly Oak.) Component Parts. Divs.,
1895-6, 20 per cent.; 1896-7, 20 per cent.

CyoLe AND Moror Accessorigs Co., Ltd., 7, Southampton-row,
W.C. Regd. Nov. 26, 1896. Cap. £10,000, in £1 shs. Now in
liquidation. :

CYOLE AND MoTOR CAR IMPROVEMENT CORPORATION, Ltd. Struck
off Register, Oct. 4, 1898.

CYCLE, 0oTOR VEHICLE, AND ACCIDENT INsUrANCE Co., Ltd.
Struck off Register, Oct. 4, 1898.

*CYCLES AND AUTOMOBILES MI1cHAUX, Ltd., 7, Gt. St. Helens, E.C.
Regd. June 24, 1897. Cap. £100,000, in £1 shs. 62,082 shs. taken

. up, 55,000 issued as paid, £7,082 paid. Dirs.,, B. Dunkelsbuhler,
D. O. Murray.

CryoLes, Ltd., 21, 8t. Mary-axe, E.C. Regd. Jan. 10, 1898. Cap.
.£10,000, in £1 shs. No returns. o

Cyorists’ CHALET Co.; Ltd., 8, Kensington-place, Brislington, Bristol.
Regd. Oct. 7,1897. Cap. £30,000, in £1 sha. 2,796 shs. taken up.

:-.140 issued as paid, 5s. per sh. called on 2,656, £667 15s. paid. .
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*DarMiLer Motor Co., Ltd., 219 to 229 Shaftesbury-avenue, W.C.
Regd. Jan. 7, 1896. Cap. £100,000. in £10 shs. All shs. taken up
(87 forfeited). £99,685 10s. paid. Purchase consideration, £40,000.
Dirs.,J. A. Bradshaw, Hon. E. H. Ellis, H. E. 8. Holt,J. H. Mace,
J. J. H. Sturmey, W. Wright. Gen. Man,, A. H. D. Altree;
‘Wks. Man.,J. 8. Critchley; Séc., E. M. C. Instone. (T.A.: Daimler,
London or Coventry.) Oil Engines, Component Parts, Frames,
Ignition Apparatus. Steering Gear, Wheels, and complete Motor
Vehicles and Launches of all descriptions.

*D. P. Barrery Co., Ltd., 66, Victoria-st.,, S.W. Regd. May 11,
1895. Cap. £10,000, in £1 shs. All shs. taken up, 14s. per sh,
called on 9,992, and £1 per sh. on 8. £7,002 8s. paid.

Dare Manvracrorivg Co., Ltd., 14, Borough High-st., S.E.
Regd. Mar. 17, 1898. Cap. £2.000, in £1 shs. No returns.

*DArLINGTON CYCLE AND Motor Car Co., Ltd., 5, Northgate,
Darlington. Kegd. Feb. 26,1897. Cap. £5,000. in £25shs. 70 shs.
taken up, £25 per sh. called, £1,750 paid. Dirs,, J. Latham, T.
Summersen, 8. J. Summersen, A. von Bergen, R. B. Summersen,
R. M. McLachlan, J. G. Harbottle.

*Davip MarTYN & Co., Ltd., Engine Works, (Hlen-st., Hebburn-on-
Tyne. Regd. Sept. 25, 1897. Cap. £3,000, in £10 shs. 170 shs.
taken up. 90 issued as paid, £7 10s. called, £550 paid, £50 unpaid.
Dirs., R. Hodge, R. Eeles, R. Y. McIntosh. Gen. Man., David
Martyn. (T.A.: Martyn’s, Hebburn.) Steam Vehicles.

Davipson’s AIR CAR CONSTRUCTION SYNDIOATE, Ltd., 59, Jermyn-st.,
S.W. Regd. Oct. 20, 1897.- Cap. £20,000, in £1 shs. 10,750 shs.
taken up. 10,000 issued as paid, £600 paid, £150 in arrears.

Davirs Motor Co., Ltd. Name changed to NALDER Bros. &
Co., Ltd. (q.v.).

DEeF1aNcE CycrLE AND Moror CAr Co., Ltd., 15, Temple-st., Swansea.
Regd. Dec. 24, 1896. Cap. £10,000, in £10 shs. 250 shs. taken up,
£2,600 paid.

*DELECROIX MoTOR SYNDICATE, Ltd., 15, Copthall-avenue, E.C.
Regd. Jan. 19, 1898. Cap. £60,000, in £1 she. 3,307 shs. taken
up. £3,300 paid, £7 unpaid, 28,900 issued as fully paid. Dirs.,
E. Nadler, B. Weiser, X. de le Croix, Ad. de le Croix. (T.A.:
Upupa.)

DevoN TracTioN AND Motor Co., Ltd., 1, Budge-row, E.C.
Regd. Mar. 1,1898. Cap. £26,000, in £1 shs. No returns. Dirs.,
R. C. Fenton, J. E. Parnell, W. J. Dart.

*DrAKE AND GosHAM ELECTRIC POWER AND TrRACTION Co., Ltd.,
66, Victoria-st., S.W. Regd. Sept. 28, 1898. Cap. £250,000, in
€1 shs. No returns. Man. Dirs,, J. F. Albright, B.: M. Drake.
Sec., K. Dand. (T.A.: Trainoirs, London.)

*DrAKE AND GORHAM KLzCTRIC POWER AND TRACTION (PIONEER)

Synproare, Ltd., 66, Victoria-st.,, S.W. Regd. May 14, 1898.
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Cnp. £20,000, in £10 shs. 1,107 shs. taken up. £5 ner sh. called.
Man. Dirs., J. F. Albright, B. M. Drake. Sec., R. Dand. (T.A.:
Traiunoirs, London.)

Druip Cyore Co., Ltd. Regd. Nov. 23, 1898, by T. T. Hull,
22, Chancery-lane, W.C. Cap. £1,000, in £1 shs. No returus.
*Dunror Moror Co., Ltd., 14, Regent-st., London, .W. Regd.
Oct. 16, 1897. Cap. £25,000, in £1 shs. No official returns filed.
Dirs., 8. F. Edge (Chairman), Harvey da Cros, H. J. Lawson.

Sec., L. M. Bergin.

Donvop Pnxeumario TYre Co., Ltd., 14, Regent-st., London, S.W.
Regd. May 6, 1896. Cap. £4,000,000, in 1,000,000 Pref., 1,000,000
Ord., and 2,000.000 Def. shs., of £1 each. All shs. taken up,
full amount called, £3,999,024 10s. paid, £973 10s. unpaid.
Debs.. £650,000. Purchase consideration, £5,000,000. Dirs., Earl
de la Warr, The Duke of Somerset, The Earl of Albemarle, Harvey
Du Cros, Arthur Du Cros.

#*L. C. Crarxk, Ltd., Irongate, Derby. Regd. Nov. 11, 1897. Cap.
£7,000, in £1 shs. 4,651 shs. taken up. 2,625 issued as paid,
£2,001 12s. 6d. received, £24 7s. 6d. in arrears. Dirs.,, P. B.
Chadfield (Chairman), E. C. Clarke and W. N. I{allam. Man.
Dirs., R. W. Spriggs, C. E. Oliver.

Ecurese Tyre AND Rim Co., Ltd., 58, Broad-st., Birmingham.
Regd. Oct. 22, 1898. Cap. £16,000, in £1 shs. No returns.

Epwarp Foster & Sox, Ltd., Central Brass Works, Woolshops,
Halifux. Regd. Oct. 14, 1897. Cap. £50,000, in £5 shs. 8,400
shs. taken up. 3,000 issued as paid, £27,000 received. Dirs.,
W. H. Foster (Chairman, Man. Dir.), R. Irvine, jun., H. H. Stocks,
J. M. Jackson, J. Frobisher, J. Barlow.

Epwarv PrestoN & Sons, Ltd., 21, Whittall-st.,, Birmingham,
Regd. Jan. 19, 1898. Cap. £50,000, in £1 shs. 21,500 shs. taken
up, and all issued as paid. Dirs., E. Preston, J. E. Preston, C. H.
Preston, F. W. Preston. .

*EpwiN CraRk & Co., Ltd., Brimscombe, Rodborough, Gloucester.
Regd. Oct. 8, 1897. Cap. £3,500, in £1 shs. 1,086 shs. taken up.
£1,086 paid. Dirs,, J. W. Earle, T. H. Fisher, F. 8. Saunders.
Water-tube boilers, &c. :

EgperuL CYCLE AND MANUFACTURING Co., Ltd., 59, Holborn-
viaduct, E.C. Regd. June 18, 1898. Cap. £2,500, in £1 shs.
7 shs. taken up. £7 in arrears. :

EsectricAL CaB Co., Ltd. (see London Electrical Cab Co.. Ltd.).

ErecTrICAL L1GHT AND PowER Co., Ltd., 20, Victoria-st.,S.W. Regd.
April1,1898. Cap. £6,000, in £1 shs. 7 shs. taken up. £7 paid.

*ELECTRICAL POWER STORAGE Co., Ltd., 4, Gt. Winchester-st., E.C.
Regd. Dec. 3, 1889. Cap. £100,500, in £5 shs. (100 Founders’).
66 Founders’, and 18,690 Ord. shs, taken wp. YHID O
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issued as paid. £5 per sh. culled on 66 Founders’, and £3 per sh. on
‘3,182 Ord. £9,618 7s 4d. has been paid, £121 15s. 6d. is
-unpaid. £400 has been paid on 404 shs. forfeited. Debentures
£28,400 (5 per cent.) issued and taken up (part of £30,000
:authorised). Div. 5 per cent. for past 6 years. Dirs.,, I. Irving
‘Courtenay (Chairman), Sir Daniel Cooper, Bart., G.C.M.G., Sir
.James Render, Bart., M.P., F. Green, and Frank King. Chief
\Engr., H. W. Butler. Sec., Davis Smith.

‘ErreoTrIcAL TrRAFFIC SYNDICATER, Ltd., 6, Old Jewry, E.C. Regd.
Dec. 11, 1896. Cap. £1,000, in £1 shs. Now in liquidation.
\EL.ECTRIC AUTOMOBILE SYNDICATE, Ltd., 1, St. Swithin’s-lanc, E.C.

Regd. Nov. 29, 1898. Cap. £900, in £10 she. No returns.

Eirecteic CYCLE SYNDICATE, Ltd., 37, Walbrook, E.C. Regd.
Apr. 12, 1892. Cap. £3,000, in £1 shs. 2,827 shs. taken up,
1,000 issued as paid, £1,742 10s. paid, £84 10s. unpaid.

Erecrric HANsoM CaB  AND CARRIAGE SyYNDICATE, Ltd.,
28, Brook-st., Grosvenor-square, W. Regd. Dec. 11, 1897. Cap.
€2,000, in £1 she. No returns.

EigcTric RAILWAY AND TraMWAY CArRRIAGE WORKR, Ltd.,
13, Spring - gardens, Manchester. Regd. Apr. 25, 1898. Cap.
£160,000, in £5 shs. 16,087 shs. taken up. £2 per sh. called,
£32,174 paid. £11,019 has been paid in advance of calls. Dirs.,
G. Flett, G. F. Fry, J. Kerr, R. H. Prestwich, G. Richardson.

¥rLecTric STREET CAR MANUFACTURING SYNDICATE, Ltd,,
Wednesfield-rd., Wolverhampton.  Regd. Dec. 3, 1897. Cap.
£25,000, in £1 shs. 7,130 shs. taken up, 10s. called, £3.552 10s.
paid, £12 10s. unpaid. Dirs,, 8. Craddock, T. Parker, E. Lisle,
8. Flood Page, T. H. Parker.

Erecrrio TractioNn Co., Ltd., 16, Gt. George-st., Westminster.
Regd. Mar. 22, 1894. Cap. £300,000, in 1,200 sh. of £1, and
29,880 shs. of £10 each. All shares taken up. £1 per sh. called
on £1 shs., and 10s. per sh. on 29,880 £10 shs. £300,000 paid.

"Evecrric VEHICLE SYNDICATE, Ltd., 6, Old Jewry, E.C. Regd.
Sept. 21, 1897. Cap. £25,000, in £1 shs. All taken up, 13,000
issnedd as paid, 10s. called, £6,998 16s. 84 paid, £1 3s. 4d.
unpaid.

*Eugsox LaMiNA AccoMurator Co., Ltd., 4, Greenland-place,
Camden Town, NW. Regd. Aug. 14, 1897. Cap. £65,000, in
£1 shs. No returns. Dirs., Martin Fradd, Earl of Galloway, K.T.,
C. P. Elieson, II. Mackenzie. Sec., W. 8. Naylor. (T.A.:
Emancipist, London.) Accumulators, Carriage Bodies, Chains,
Frames, Gearing. Receiver for Deb. holders appointed, Nov.,
1898. .

. "ExptrANCE Moror Co., Ltd., 18, Hertford-st.. Coventry. Regd.
{ Jan. 28,1898, Cap.£L,000,in £1 shs. 192 shs. taken up. £182
" issued as paid, £10 received. - -
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ExaeLIsH SERPOLLET MOTOR SYNDICATE, Ltd., 7, Poultry, E.C. Regd.
No;. 18, 1896. Cap. £100,000, in £1 shs. 7 shs. taken up, £7
paid.

*EssoN MoTor, Ltd., 8, Old Jewry, E.C. Regd. Sept. 29, 1896. Cap.
£20,000, in £200 shs. 14 shs. taken up, called up and paid.
Resolution passed July 12, and confirmed Aug. 5, 1898, for
voluntary liquidation.

F. Jacksox & Co., Ltd., 77, Oxford-st., W. Regd. Dec. 18, 1897.
Cap. £5,000, in £1 shs. 2,250 shs. taken up. 1,000 issued as paid,
and £1,250 received.

FArLeY-CAvTMAN Co., Ltd., 25, Miles-st., Wandsworth-rd., S.W.
Regd. Aug. 29, 1898. Cap: 20,000, in £1 shs. No returns.

FeiscHE’'s PATENT TUBE JorNT SyNnroaTe, Ltd., 15, Copthall-
avenue, E.C. Regd. Mar. 31, 1898. Cap. £700, 1n £1 shs. Reso-
lution passed July 4, and confirmed July 27, 1898, for winding up
voluntarily.

Fruip PressuReE ENGINE SynDicaTg, Ltd. Regd. Nov. 26, 1898,
by Mann & Taylor, 109, New Oxford-st., W.C. Cap. £15,000, in
£1 shs. No returns. Dirs., W. Bonnie, H. E. Samble.

Forwarp ENGINEERING Co., Ltd., 67, Scholefield-st., Birmingham.
Regd. Oct. 4, 1898. Cap. £30,000, in £5 shs. No returns. Dirs.,
L. W. Hodson, F. B. Barker, J. D. Garrett.

Fownes Forge AND ENGINEERING Co., Ltd., 37, Lime-st., E.C.
Regd. Aug. 13, 1898. Cap. £50,000, in £10.shs. No returns.

Friswerp, Ltd., 8, New Bridge-st., E.C. Regd. June 8, 1896. Cap."
£40,000, in £1 shs. 7 she. taken up. No calls.

Franco-Exarisa Moror-Car Facrory Co., Ltd.,, 4, Copthall-
chmbrs., E.C. Regd. July, 3, 1897. Cap. £22,000, in £1 shs.
(20,000 Pref.). No returns or business done.

FrANKLIN'S CYCLE & MoTOR CARRIAGE MANUFACTURING Co., Ltd.
Struck off Register on Oct. 4, 1898.

G. ANp J. SvrrH, Ltd., Tunbridge Wells. Regd. Dec. 13, 1898,
Cap. £25,000, m £1 shs. No returns. Dirs., G. Smith, J. Smith,
D. G. Cornwell, E. E. Smith.

#@. R. Bror & Co., Ltd., 83, St. Swithin’s-lane, E.C. Regd. Oct. 16,
1897. Cap. £75,000, in £1 shs. 30,693 shs. taken up, 14,400
issued as paid, £16,293 paid. Dirs., Th. Parker (Chairman),
E. Honey, G. R. Blot. Sec., W. W. Aubanel. (T.A.: Microster,
London.) Accumulators.

#GARRARD MANUFACTURING Co,, Ltd., 111, Ryland-st., Birmingham.
Regd. July 8, 1896. Cap. £25,000, in £1 shs. 8,000 shs. taken n%,..
Bs. per sh. called, £2,000 paid. Debs. £5000. Man. Dz, Q™.

Garrard. (T.A.: Gesring, Birminghom)) Cheioe. <
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GeorGge F. MiinNes & Co., Ltd., 43, Castle-st., Liverpool. Regd.
Sept. 10, 1898. Cap. £150,000, in £10 shs. No returns. Dirs.,
G. F. Milnes, W. H. Edwards, A. Bruce, W. Busch.

GirLiNg CyYoLE & Moror Cag, Co., Ltd., 185, Western-rd., Brighton.
Regd. Dec. 7, 1896. Cap. £20,000, in £1 shs. 11,960 shs. taken
up, 10,000 issued as paid, £1 per sh. called on 1,960. £1,507 10s.
paid, £452 10s. unpaid. Dirs., T. W. Girling, H. A. Arnold, C. B.
Stoner, F. J. Cully, H. J. Funnell, W. 8. Ratcliffe, J. C.
Stringer. :

GLEW’S STEEL-SHIELDED RUBBER TYRE SYNDICATE, Ltd., 17, Tower
Royal, Cannon-st., E.C. Regd. Sept. 22, 1898. Cap. £10,000, in
£1 shs. No returns.

#Gror1a Cycie Co., Ltd., Priory-st., Coventry. Regd. Feb. 5, 1898.
Cap. £100, in £1 shs. 7 shs. taken up. No calls.

GreaT HorseELkss CArriAge Co., Ltd., 47, Holborn-viaduct, E.C. .
Regd. May 14, 1896. Cap. £750,000, in £10 shs. 61,502 shs. taken
up, 25,000 issued as paid, £10 per sh. called on 36,502.
£327,646 10s. paid, £387,473 10s. unpaid. Purchase consideration,
£500,000. Dirs., H. J. Lawson, J. C. Mace, E. J. Pennington,
— Robinson, T. H. Lambert. (Resolution passed Dec. 22, 1897,
and confirmed Jan. 7, 1898, for voluntary liquidation, with John
Baker, of Chiswell House, E.C., as liquidator. Re-constructed
accordingly by the British Motor Syndicate, Ltd., under the title
of the “Motor Manufacturing Co., Ltd.”)

“Harr” AccomuraTor Co., Ltd., 75, Coleman-st., E.C. Regd.
Dec. 23, 1898. Cap. £40,000, in £1 shs.

*HAsSTINGS AND ST. LEONARDS ENGINEERING, CYCLE, AND MoTOR
Car Co., Ltd., Seaside-rd., St. Leonards. Regd. Nov. 18, 1896.
Cap. £2,5600, in £1 shs. 2,409 shs. taken up, 700 issued as paid,
£1,711 10s. paid (including £2 10s. paid on 20 forfeited shares). -
Dirs., R. H. Gaby, L. O. Glenister, N. Chennells, T. C. Miller,
W. Slade, Jun. The whole undertaking purchased by the Victor
Engineering Co., St. Leonards.

#HEeAprLANDS’ PATENT ELEOTRIO STORAGE BaTTERY CoO., Ltd., 12,
Pall Mall, SW. Cap. £20,000, in £1 shs. 19,663 shs. taken up,
14,993 issued as paid, £2,389 10s. paid. (See 4dvt. p. xviii.)

*Heary & Toxxks, 1897, Ltd., Victoria and Albert Works, Sampson-
rd. North, Birmingham. Regd. Mar. 18, 1897. Cap. £160,000, in
£1 shs. (50,000 Pref.). No office or roturn filed officially. Purchase
consideration, £160,000. Dirs., Col. Cox, A. E. Sayer, E. H.
Hearl, W. W. Tonks, H. J. Tonks. (T.A.: Peerago, Birming-

am.)
HzxeY WHITE & Co., Ltd., Pontymister Steel and Iron Foundries
and Engineering Works, near Newport, Mon, Regd. Oct. 1, 1897.
Cap. £50,000, in £1 shs. No returns.
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Hewerson’s, Ltd., 77, Oxford-st., W. Regd. Oct. 31, 1898. Cap.
£25,000, in £1 shs. No returns.

HiunspoN & StonEs, Ltd., Alexandra Works, Alexandra-gardens,
Folkestone. Regd. Mar. 25, 1898. Cap. £6,000, in £1 shs.
3,558 shs. taken up. 3,550 issued as paid, £8 received.

HorrMaNN MaNUPACTURING CO., Ltd., King’s Head Court, Beech-st.,
Barbican, E.C. Works, Chelmsford. Regd. Jan. 11, 1898. Cap.
£100,000, in £1 shs. (40,000 Pref.). 20,035 Pref. and 40,000 Ord.
shs. taken up. 20,000 of each issued as paid, £1 per sh. called on
the Pref., and 8s. per sh. on the Ord. £8,035 received. Man.
Dirs.,, E. G. Hoffmann and C. A. Barrett. (T.A.: Hoffmann,
Chelmsford.)

Hour Axp CoroNial Cycie Suvepry Co, Ltd, 16, High-st.,
Borough, S.E. Regd. Jan. 14, 1898. Cap»~ £5,000, in 5s. shs.
811 shs. taken up. £202 15s. paid.

*Horx1Ns, TayLor, & Co., Ltd., Holloway Head, and 49 to 51, Ellis-
st., Birmingham. Regd. Mar. 1, 1898. Cap. £2,000, in £1 shs.
1,008 shs. taken up. 1,000 issued as paid, £8 received. Dirs.,
R. C. Hopkins (Man. Dir.), P. Everitt. Sec., R. C. Hopkins.
(T.A. : Fenders, Birmingham.)

Hurr & District CycLE TRADES AsSoCIATION, Ltd., Grosvenor
Hotel, Carr-lane, Hull. Regd. Oct. 31, 1898. Cap. £500, in
£1 shs. No returns.

HumBer & Co., Lid., 32, Holborn-viaduct, E.C. Regd. Feb., 1895,
(Reconstruction of “ Humber & Co., Ltd.,” regd. June 14, 1887.)
Cap. £500,000 (250,000 Pref.), in £1 shs. All shs. taken up,
475,000 issued as paid, £25,000 paid. Dirs., A. R. Marten, C.
Baker, T. H. Lambert, F. Goddard, M. D. Rucker, J. Ellis.

HuMBURTO PATENT CYCLE & ENGINEERING Co., Ltd., 31, Market-st.,
Nottingham. Regd. June 1, 1898. Cap. £100, in £1 shs. No
returns. .

#Hypro - PNeuMATIC TrACTION SYNDICATE, Ltd., 181, Queen
Victoria-st.,, E.C. Regd. Dec. 9, 1897. Cap. £3,000, in £1 shs.
1,603 shs. taken up. 750 issued as paid, 5s. per sh. called on 753.
£187 10s. paid, 15s. in arrears. Dirs., T. J. Perrett, W. H. Liver-
sidge, M. W. Shaw, H. Lane, J. Liversidge, and P. B. Liversidge.
Sec., A. L. Wise. (T.A.: Inclined, London.)

Ipeis WHEEL SYNDICATE, Ltd., 14, Bartlett’s-buildings, Holborn-
circus, E.C. Regd. Nov. 11, 1898. Cap. £10,000, in £1 shs. No
returns.

*] E.S. Accumuraror Co.,Ltd., 78 and 79, Palace-chmbrs., Bridge-st.,
Westminster. Regd. July 26, 1895. C(ap. £100,000, in £1 shs.
65,000 shs. taken up. 50,000 issued as paid, £5,000 paid, Debs.
£6,000. Dirs.,, E. Mann, A. G. New. Sec.,, H. Woodfield. In
liquidation, but no returns officially filed. <
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Inp1aN Cycre & GeNerAL EneiNerriNe Co., Ltd., 2, Gresham-
buildings, Basinghall-st., E.C. Regd. Nov. 23, 1897. Cap.
£10,000, in £1 shs. 2,267 shs. taken up and issued as paid.

*INDIARURBER, GUTTA PERCHA, AND TELEGRAPH WORKS Co., Ltd.
106, Cannon-st., E.C. Works, Silvertown, E. Cap. £812,000, in
£1 shs. 500,000 taken up and paid. Dirs.,, 8. W. Silver, Hon. H.
Marsham, A. Scott, A. W. Jarvis, Major L. Darwin, Matthew Gray
(Man. Dir.). Sec., T. J. Lloyd. (T.A., Silvergray, London.)
Divs., 1896, 1897, 10 per cent.; 1898, 2} per cent. interim, balance
due Feb., 1899.

#INSTITOTE OF BRITISH CARRIAGE MANUPACTURERS, 30, Moor-
gate-st., E.C. Regd. May 3, 1883, as a guarantee Company, not for
profit (the word *limited” being omitted by permission of tho
Board of Trade), the liability of members in event of liquidation
being £1. (T.A : Stenia, London.)

*INTERNATIONAL ENGINE PATENTS DEVELOPMENT Co., Ltd., 33, St.
Swithin’s-lane, E.C. Regd. Feb. 17, 1898. Cap. £3,750, in 1s. shs.
7 shs.taken up, 7s.unpaid. Dirs.,R. Hunt, W.Shrimpton, A. G. New.

INTERNATIONAL STEAM CARRIAGE SYNDICATE, Ltd., 18, Hertford-st.,
Coventry. Regd. Dec. 11, 1897. Cap. £1,083, in £1 shs.- All
shs. taken up. 883 issued as paid, £200 received.

J. & L. Lacy, Ltd., 35, Parr-st.,, Liverpool. Regd. Sept. 10, 1898.
Cap. £50,000, in £1 shs. No returns. Dirs., L. Lacy, L. Lacy,
Jun., J. J. Lacy. :

JacksoN & HarrisoN, Ltd., Bon Marché, New Briggate, Leeds.
Regd. Aug. 24, 1898. Cap. £3,000, in £5 shs. No returns. Dirs.,
H. R. Webster, B. Mountain, R. R. France, G. H. Jackson,
‘W. C. Harrison.

JrssE E1ris & Co., Ltd., Invicta Works, Maidstone. Regd. Mar. 4,
1898. Cap. £60,000, in £1 shs. 33,165 shs. taken up. 19,793
issued as paid, £13,372 paid. Dirs., F. J. Beadle, R. J. Fremlin,
J. Ellis, T. Scott.

J.J. HagaN & Co., Ltd., (Irish Co.)., 46, Carlisle-rd., Londonderry.
Reg. Dec. 7, 1898. Cap. £3,000, in £1 shs. No returns. Dirs.,
E. A. Hamilton (Mau.), C. M. Boyton, J. H. Welch, C. O’Neill,
and J. J. Hagan.

Joseru Lucas, Ltd., Little King-st., Birmingham. Regd. Nov. 12,
1897. Cap. £225,000, in £5 shs. 40,000 shs. taken up. 12,151
issued as paid, £139,245 received.

*KrrLaaM Roiring Minis Co., Ltd., Kelham Island, Sheffield.
Regd. May 17, 1873. Cap. £100,000, in £10 shs, All shs. issued,
» &4 10s. paid up, £45,000; mortgages £25,685. Dirs,,J. Gamble,
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J. Rhodes, F. R. Booth. (T. A.: Kelham, Sheffield.) Divs.,’
1893-4 to 1895-6, 2s. per sh.; 1896-7, 3s. per sh.; 1897-8, 4s.
per sh. Tyre Bars, Steel Springs, &c. )

KeNpAL Bicxcre Co., Ltd., Beezon-lane, Kendal. Regd. May 27,
1898. Cap. £20,000, in £1 shs. 5,673 shs. taken up. 5,666
issued as paid. £7 received. Dirs., W. lliffe, C. J. Cropper,
W. H. Saurey, W. Gaddum, P. Manning.

LancAasHIRE AND WEsT Coast Motor Co., Ltd., 78, Gorton-st.
Blackpool. Regd. Nov. 23, 1898. Cap. £5,000, in £1 shs. No
returns. Dirs,, A. W. Goodall and W. B. Brown.

Leatugr Smop WaHEEL Co., Ltd. Regd. Feb. 12, 1897. Cap.
£300,000, in £1 shs. No office filed. 230,087 shs. taken up,
120,000 issued as paid. £1 per sh. called on 110,087. £37,127 6s.
paid. £72,959 14s. unpaid. Purchase consideration, £240,000.
Dirs., Major J. E. Jameson, M.P., W. Lambert, C. N. Baker,
F. Hall Kirby, J. H. Mage. Reconstructing.

Leyranp AND BirMiNaeHEAM RuUBBER Co., Ltd., Golden Hill Works,
Leyland, Lancs. Regd. May 18, 1898. Cap. £300,000, in £1 shs.
233,657 shs. taken up, 233,550 issued as paid. £7 in arrears.
Dirs., J. A. Baxter, A. 8. Morrison, R. T. Byrne, J. W. Browne,
S. Whitehead.

Licensep Tyre SyYNDICATE, Ltd., 33, Cornhill, E.C. Regd. Oct. 5,

. 1897. Cap. £10,000, in £1 shs. 507 shs. taken up. £507 paid.

*LitHANODE ELEcTRIC STORAGE Co., Ltd., 3, Harvey’s-bldgs., Strand,
W.C. Regd. Sept. 23, 1895. Cap. £12,000, in £1 shs. 8,157 shs.
taken up. 5,500 issced as paid, £2,657 paid. Dirs., J. M.
Richardson, J. T. Niblett. Sec., F. G. Burles. (T.A.: Lithanode,
London.) Divd., 1897, 5 per cent. Accumulators.

LiverrooL CycLE AND Motor Smow, Ltd. Regd. Aug. 3, 1898,
Cap. £1,000, in £1 shs. Regd. by Hulse, Trustram & Co., 61.
Cheapside, E.C. No office or returns filed. Dirs., J. C. Robinson,
R. MacLennan, C. Coops, C. Hughes, M. Maclumpha, H. Robinson.

LiveErrooL AND DisTRICT CYCLE TRADES ASSOCIATION, Ltd., 72,
Duke-st., Liverpool. Regd. Sept. 5, 1898. Cap. £1,000, in £1 shs.
No returns.

LoNpON AND ProviNciAL MoTor SyNDICATE, Ltd., 52, Queen
Victoria-st., E.C. Regd. Mar. 6, 1897. Cap. £5,000, in £1 shs.
No returns. Post Office report ‘‘ not known.” )

LoNpoN Avuro-Car Co. Ltd., 7, Greek-st., Leeds. Regd. Nov. 28,
1898. Cap. £20,000, in £1 shs. No returns. Dirs., G. E. Stringer,
C. W. Fennell, R. R. King. (See 4dvt. p. xxvi.)

*LoNpoN ELBCTRIC OMNIREBdCo.,lMl., Room 526 a,nél 7. Nc%t‘t&w“
Victoria-street, E.C. gd. May 18, 1%%. Cep, NN, o
£1 shs. (80,000 Def.). - 17,118 y()ﬁ and RO Dek. Son. WS
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up. All Def. issued as paid. 19s. 6d. per sh. called on 50,007.
£33,274 2s. 6d. paid, £15,500 9s. unpaid. £16,5620 8s. 6d. paid
on 32,189 forfeited shs. Dirs., Major Flood Page, M.ILE.E.,
Chau'mnn Lt.-Col. Turnbull (Man. Dir.), H. Fox, T. 8. Fl.wck
J. B. W. Maunder. Sec., F. 8. Tomkins.

LoNpoN ELECTRICAL CAB Co., Ltd.,, 7, Juxon Street, Lambeth,
S.E. Regd. Nov. 12, 1896. Cap. £150,000, in £1 shs. 62,523
shs. taken up. £61, 223 10s. paid, £1,229 10s. unpaid. Purchase
consideration, £50, 000 Dirs., H. R. Paterson, Hon. Reg.
Brougham, H. H. Mulhner J. H. Mace.

#LoxpoN Moror Car WORKS Co., Ltd., Albert Mills, Bea,vor-lune,
Hammersmith, W. Regd. Nov. 6.1896. Cap. £10000 in £1 shs.
5,800 shs. taken up, 4,000 issued as paid. £1,775 paid, £25 unpaid.
Dxrs, A. Brown, J. R. Rickard. (1.A.: Motionist, London.)
Motors, Controllmg Gear, Parts built to order.

*LoNnpoN MoTor VAN AND WaeoN Co., Ltd., 86, Chiswell-st.,
E.C. Regd. Feb. 10, 1897. Cap. £300,000, in £5 shs. 32,400
shs. taken up, 27,6u0 issued as paid, £5 per sh. called on 4,800.
£23,984 paid, £16 unpaid. Purchase consideration, £150,000.

#LONDON STEAM OMNIBUS Co., Ltd., 183, Finsbury Pavement, E.C.
Regd. June, 30, 1898. Cap. £420000 in £10 shs. 14,087 shs.
taken up (623 F\ ounders’), £2 per sh. called; 13,960 (665 Founders’
and 13,295 Ord.) shs. issued as fully paid. Dirs., E. H. Bayley, J.P.
(Chairman), R. Gresley Hall (Vice-Chairman), J. H. Mace,
‘Thos. Robinson, Geo. Iden, H. J. Lawson. Sec, R. M. Blaikie.
(T.A.: Proof, London )

MANCHESTER ACETYLENE (ras AND CarBIDE Co., Ltd., St. Simon-st.,
Salford, Manchester. Regd. Feb. 15, 1898. Cap. £40,000, in £10
shs. 1,624 shs. taken up. 600 issued ae paid, £5 per sh. called on
1,024. £5,300 received, and £420 in arrears.

MaNNEsMANN TUBE Co., Ltd., 110, Cannon-street, E.C. Regd. Jan.
6, 1888. Cap. £582, 830 in £10 shs. 54,923 taken up, 20,783
issued as paid. £341,400 paid. Dirs., Carl Heinrich von Siemens,
G. A. Barkley, A. von Siemens, G. W. von Siemens, F. von
Siemens, . G. R. Charnbin, C. Herbert (Manager). Sec., R. V.
Tulloch.

#MansrIELD MoTOoR CAR Co., Ltd., 24, Leeming-st., Mansfield, Notts.
Regd. Apr. 9, 1898, Cap. £5,000, in £10 shs. 105 shs. taken up.
£1,050 paid. Dirs., W. J. Chadburn, F. A. Robinson (Man. Dir.).
Sec., ¥. Hameyer.

#MARQUAND AcCUMULATOR Co., Ltd., 2, Dock Chambers, East Moors.
Cardiff. Regd. Sept. 26, 1898. Cap. £20,000, in £10 ¢hs,
(£9,000 Pref.). £1,875 subscribed. £2 10s. per share called.
£1,600 Pref. and £11,000 Ord. shs. issued ss fully paid. Dirs.,

Rt. Hon. Lord Wm. Beresford, Marcus Grunn, H. B. Mearquand,
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F. Marson, T. M. Heywood, J. W. Palmer, D. B. Atkinson, A.J.
Marquand. Sec., G. T. Llewelyn. (T.A.: Accumulate, Cardiff.)

MARTIN NoISELESS SAFETY MOTOR SYNDICATE, Ltd. Regd. Mar. 2,
1897. Cap. £24,000, in £10 shs. No office or returns filed.
No business has been done, and it is not intended to proceed with
the Company. '

MagrIiNT OzoNE Co., Ltd., 8, Princes-st., E.C. Regd. Aug. 22, 1898.
Cap. £10,000, in £1 shs. No returns. Dirs., D. Martini,
J. Dunham-Massey.

Max1iM AUTOCAR SYNDICATE, Ltd., 6 and 8, Eastcheap, E.C. Regd.
Jan. 27, 1898. Cap. £5,000, in £1 shs. 8,757 shs. takenup. 2,500
issued as paid. 15s. per sh. called on 1,257, £780 paid. £162 15s.
in arrears. ,

#*Maxim ForEraN AND CoLONIAL MoTOR S¥YNDIOATE, Ltd., 151, Wool
Exchange, Coleman-st., E.C. Regd. July 6, 1897. Cap. £35,000,
in £1 shs. No returns. No shs. issued yet.

MipprLEsex Rarnways ExtensioN (Moror ScHEME), Ltd., 40,
Holborn-viaduct, E.C. Regd. Dec. 15, 1897. Cap. £100, in £1
shs. 7 shs. taken up. £7 in arrears,

MipLaND CrcrLe AND Motor Car ExmIBITION Co., Ltd., 174,
Corporation-st., Birmingham. Regd. Oct. 23, 1896. Cap. £1,000,
in £10shs. All shs. taken up. £1,000 paid.

*MipLAND MoTOR CARRIAGE SYNDICATE, Ltd., 87, Vittoria-st.,
Birmingham. Regd. Feb. 27, 1897. Cap. £13,000, in £5 shs.
2,274 shs. taken up, 1,810 issued as paid, £5 per sh. called
on 464. £1,5i6 paid, £804 unpaid. 50 shs. forfeited. Dirs.,
'W. Somers, J.P.,, J. A. Cooke, C. C. H. Millar, H. Levetus,
E. L. Levetus. Sec., A. Levetus, Steam Motor Vehicles, Rotary
Valves (Schumacher Patents). )

MiLLer’s PATent Moror WHEEL Co., Ltd., 17, Newington-cause-
way, S.E. Regd. Dec. 18, i896. Cap. £100,000, in £1 shs. No

" returns, and nothing done beyond registration.

MiLvEr PorrTaBLE ELrcTRIC BATTERY S¥NDICATE, Ltd., 24,
Harleyford-rd., Vauxhall, London. Regd. May 4, 1895. Cap.
£22,0:1JO, in £5 shs. 4,381 shs, taken up, £21,869 paid, £36
unpaid.

MODIE)L CxcLe Company, Ltd., 3, Earl-st., Coventry. Regd. Oct. 26,
1898. Cap. £5,000, in £1 shs. No returns.

Morax Motor SyNpICATE, Ltd. Regd. Nov. 17, 1898, by Day &
Co., 37, Norfolk-st., E.C. Cap. £2,000, in £10 shs. No returns.
MoxaroH ManvrFAcTURING CoO., Ltd., 12, Cherry-st., Birmingham.

Regd. Mar. 31, 1898. Cap. £20,000, in £1 shs. No returns.

#MoNOPOLE CYCLE AND CARRIAGE Co., Ltd., Union Mills, Foleshill,
near Coventry. Regd. Sept. 18, 1896. Cap. £50,000, in £1 shs,
(10,000 Pref.). 24,610 shs. taken up, 10000 jswoed v W,
2,000 shs, surrendered. Full amount called wp wod ped. D
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R. Illingworth, J. Crowle, G. Naylor, J. Clough, J. W. Reacher,
J. W. Maude. Sec., T.L. Husselby. (T.A.: Monopole, Coventry.)
Three-speed Driving Gears.

#MossBErRG RoLLER BErarINGgs, Ltd., 6, Victoria-st., S'W. Regd.
May 18, 1898. Cap. £80,000, in £1 shs. 32,007 shs. taken up.
2,000 issued as paid. 5s. per sh. called on 80,007. £7,501 15s.
received. Dirs, H. P. Holt, 8. Lowe, E. P. Bainbridge. Sec.
and Msan., George Bargate. (T.A.: Mossberg, London.) (See
Advt. p. viii.) )

#MoTOR ATTACHMENT SYNDICATE, Ltd., The Works, Ceres-rd.,
Kingston-on-Thames. Regd. Feb. 15, 1897. Cap. £10,000, in £10

. shs. 606 shs. taken up. 500 issued as paid. Dirs, H. Rayné,
S. H. Terry, W. H. Carmont (Man. Dir.).

Motor CarR ComPOoNENTS Co., Ltd. Regd. Dec. 24,1896. Cap. £7,
in £1 shs. No office or returns filed. £990 paid, and £70 in arrear.

_ Never proceeded beyond registration.

*Motor Car EMPORIUM, Ltd., 7, Princes Road, Holland Road, West
Kensington. Cap. £5,000, in £1 shs. Dirs., E. E. Lehwess,
H. C. E. Zacharias. 7 shs. taken up, £7 paid. (1.A.: Motorium,
London.)

MoTor CAR SYNDICATE Of AUSTRALIA, Ltd., 120, Chancery-lane,
W.C. Regd. July 31, 1896. Cap. £5,000, in £1 shs. 7 shs. taken

. up, £7 paid.

Moror CArRIAGE AND CycLE PATENTS, Ltd., 3, Delahay-st., West-
minster. Regd. April 21, 1896. Cap. £5,000,in £50 shs. 33 shs.
taken up, and £1,650 paid.

#*MoToR CARRIAGE SUPPLY Co., Ltd., Donington House, Norfolk-st.,
Strand. Regd. Jan. 5, 1898. Cap. £12,000, in £1 shs. 6,000 shs.
taken up. 15s. per sh. called, £3,000 paid. Dire., F. R. Simms
(Chairman), C. H. Moore, Col. J. R. Lee, and A.J. White. Man.,
G. E. Lofebvre, AM.I.C.E. (T.A.: Motemus, London.) Ignition
Apparatus, Motors, Oil Engines, Steering Grear, Magnets, &c. (See
Advt. p. xiv.)

MoTtor AND UycLE TrADES CLUB, Ltd., 26, Corporation-st., Birming-
ham. Regd. Sept. 6, 1848, Cap. £5,000, in £5 shs. No returns.
Motor Cuar-A-Banc Co., Ltd. Regd. Nov. 25, 1898, by Ashurst &
Co., 17, Throgmorton-avenue, E.C.  Cap. £20,000, in £1 shs. No

returns.

#Moror DEVELOPMENT CORPORATION, Ltd., 28, Victoria-st., S.W.
‘Works: 36, St. George’s-sq., Regents Park, N.W. Regd. Nov. 24,
1896. Cap. £25,000, in £1 shs. 20,007 shs. taken up, 15,000
issued as paid, £1 per sh. called on 7, and 10s. per sh. on 5,000,
£2,607 paid. Dirs., H. C. Rigaud, J. V. Sherrin, H. Sartoris, J.P.,
‘W. Malcolm Burnie, F. Sartoris, J.P. Sec., H. T. Turner,
Motors, Ignition Tubes, General Motor business.
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*Moror ManvracrUrING Co., Ltd., 47, Holborn-viaduct, E.C.
‘Works : Motor Mills, Coventry. Regd. Jan. 12, 1898. Cap.
£300,000, in £1 she. 201,681 shs. taken up,and all issued, with
17s. per sh, conmderedaspald 3s. per sh. called and paid on each.
Dirs., John H. Gretton (Chairman), R. Hoffmann, M. H. Buckea,
T. Robmson (Man. Dir.), J. H. Mace, H. J. Laweon Sec., Alfred
Burgess. (T.A.: Propel, London or Coventry.) Oil Motors, Oil
Engines, Motor Car Makers, Brukes, Frames, Wheels, Steering
Gear and all component parts. (See Advt. p. xxiii.)

Moror OwmNIBUS SyNDICATE, Ltd.,, 27, Chancery-lane, W.C.
Regd. Mar. 29, 1898. Cap. £6,000, in £1 shs. 4,097 shs. taken
up. 3,560 issued as paid. £517 paid. Dirs., Messrs. C. Hayles,
A. V. England, R. Manning, E. Gillett.

Moror Parent Fuer Co., Ltd, 8, Cambrian-place, Swansea. Regd.
Oct. 14, 1898. Cap. £20,000, in £10 shs. No returns.

*Motor Touring Co., Ltd., 20, Jubilee-st., Llandudno, and 68,
Broad-st., Birmingham. Regd Sept 6, 1898. Cap, £5,000, in £1
shs. No returns. Dirs., J. J. Horne, W. M. Geddes,A C. Crugg.
(T.A.: Motors, Lla.ndudno.) )Iotor Agents and Contractors,

. Repairs. &e.

Moror Van Synprcare, Ltd., 5, Lancaster-place, Strand, W.C.
Regd. Mar. 25, 1898. Cap. £2,000, in £1 shs. 807 shs. taken up.
800 issued as paid. £1 per sh. culled on 7, and 5s. per sh. on 500.
£132 puid. Dirs., M. Fairclough, T. C. Palmer,A Fairclough.

Morogrs, Ltd., 12, Camomnle-st E.C. Regd. July 28, 1896. Cap.
£5,000, in £1 'shs. 3,414 shs. taken up, 1,100 issued as paid,
£2,314 paid.

*MULLINER, LoNpoN, Ltd., 28, Brook-st., W. Regd. May 12,
1897. Cap. £10,000, in £10 shs. 250 shs. taken up, £8 per sh.
called. £2,000 paid. Dirs., A. ¥. Mulliner, A. G. Mulliner.

MuoroiNers, Ltd., 10, Gas. st Birmingham. Regd. Apl. 25, 1895.
Cap. £42,000, in 2400 Pref. shs. ot £5, and 300000rd shs. of £1
each. 800 Pref. and 13,192 Ord. shs. taken up. Full amount
called, £17,192 paid.

NarioNarL CARrIAGE WHEEL (PARENT Sy~NpIcaTe), Ltd., Victoria-
buildings, Albert-street, Birmingham. Regd. Oct. 10, 1898. Cap.
£30,000, in £1 shs. No returns.

NA’I‘IONAL Cycre AND Motor Car INsvrance Co., Ltd.,
33, King William-st., .C. Regd. May 6, 1896. Cap. £250,000,
in £1 shs, 16,001 shs. taken up, 3,000 issued as paid ; £1 called cn
11,164, 8s. called on 1,837. £10, 041 5s. paid, £1, 857 L1s. unpaid.
Dlrs Col. C. W. Wllson C. A. Ravenscroft, D. F. Carmichael,
C.H Tindel, Sydney Lee, ‘Sir Edward Lee.

#NATIONAL MOTOR CARRIAGE Syxprcatg, Ltd., 37, Walbrook | RS,
Regd. May 25, 18¢7. Cap. £30000, in £\ the. QR DA
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18,000 Ord. issued as paid, 6,000 Def. taken up and paid.
Dirs., A. A. Common, LL.D., &c., A. Maxwell Tod, F. Fanta,
‘W. Potter, AMIC.E., H. F. Joel, AM.I.C.E. Sec., V. C.
Doubleday, C.A. (T.A.: Safety beams, London.) Electric
Vehicles.

*NgaL Cycie Co., Ltd., Bordesley Green-rd., Birmingham. Regd.
Mar. 9, 1897. Cap. £20,000, in £1 shs. 10,000 shs. taken up,
£10,000 paid. Dirs., H. Huggins, J. Neal, H. Neal, F. Huggins,
E. Palethorpe.

*NEw BrorarrToN Tosg Co., Ltd., Excelsior Works, Commercial-rd.,
Wolverhampton. Regd. Mar. 29, 1897. Cap., £65,000, in £1
shs. All shs. taken up and paid. Purchase consideration, £50,000.
Dirs., E. Lisle, S. Gorton, J. Griffiths, E. T. Hargraves, E.
White. Div., 1897, 24 per cent. (T.A.: Weldless, Wolverhamp-
ton.) Weldless Steel Tubes.

NEw ErecTrICITY SUPPLY SYNDICATE, Ltd., 23, Throgmorton-st.,
E.C. Regd. Apr. 2, 1898. - Cap. £40,000, in £1 shs. 35,000 shs.
taken up. 30,000 issued as paid, £5,000 received.

*New GENERAL TractioN Co., Ltd., 35, Parliament-st., Westminster.
Regd. Mar. 24, 1896. Cap. £270,000, in £5 shs. (30,000 Pref.).
30,000 Pref. and 24,000 Ord. shs. taken up, all Ord. issued s paid,
£5 per sh. celled on 30,000 Pref., and paid. Dirs, F. Pavy,
A. Brand, Baron D’Erlanger, K. A. Hopkins.

NEw Motive Power SynNDICATE, Ltd., 11, Pancras-lane, E.C.
Regd. Dec. 22, 1896. Cuap. £15,000, in £1 shs. All shs. taken up,
10,000 issued as paid. £4,850 paid, £150 unpaid.

NEw Power SYNDICATE, Ltd. Regd. Feb. 9, 1898. Cap. £15,000,
in £1 shs. Regd. by R. I. Pelman, 143, Cannon-st., E.C. No
office or returns filed. Post Office report, ‘“ Gone away.”

New RaneieeE Cycre Co. (Spain), Ltd., Brougham-chambers,
Wheeler Gate, Nottingham. Regd. Dec. 22, 1897. Cap. £100,000,
in £1 shs. 7 shs. taken up. No calls.

NEw Rock Cycre MawuractvriNg Co., Ltd., Rock Cycle Works,
John.st., Sheffield. Regd. Jan. 12, 1898. Cap. £10,000, in £1 shs.
4,175 shs. taken up. 3,000 issued as paid, £1,175 paid.

NorrEAMPTON CYCLE TRADES ASSOCIATION, Lid., 18, Market - st.,
Northampton. Regd. Dec. 16, 1897. Cap. £250, in £1 shs.
140 shs. taken up. 10s. per sh. called, £70 paid.

NorTHERN CoUNTIES KELECTRIC AND Motor Co. Ltd., 13,
Crossley-st., Halifax. Regd. Jan. 7, 1898. Cap. £10,000, in £1
shs. 1,100 shs. taken up. 10s. per sh. called, and £550 paid.

#NOTTINGHAM AND DisTRICT CYCLE, MOTOR CAR AND ACCESSORIRS’
Exnisrtion Co., Ltd., Bentinck-buildings, Wheeler Gate, Notting.
ham. Regd. Apr. 29, 1898. Cap. £1,000, in £5 shs. 36 shs. taken
up. £2 10s. per sh. called. £90 paid. Sec., W. J. Barton.
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OrPiNGgTON, CUDHAM, AND TATsFIELD Lienut Rarnway Co., Ltd.
Regd. Nov. 16, 1898, by Dollman & Co., 39, King-st., E.C. Cap.
£1,000, in £1 shs. No returns.

Paris AvromoBiLE Cas Co., Ltd., 142-3, Palmerston - buildings,
Old Broad-st., E.C. Regd. Mar. 1, 1898. Cap. £10,000, in £1 shs.
No returns. Man. Dir., J. P. Juvenet. Sec., W. J. Thornhill.
In couree of being re-registered in another name.

*PaRIS SINGER, Ltd., Park Mansions, Knightsbridge. Regd. Sept. 21,
1898. Cap. £100,0C0, in £10 shs. No returns. Dirs., Paris E.
Singer (Chairman), F. R. Cheeswright, 8. F. Edge, R. J. Beadon.
(See Advt. pp. x., xi.)

PaTENT ForpiNe PrraAMBULATOR Co., Ltd., 16A, Limes-road,
Croydon. Regd. Dec. 8, 1897. Cap. £10,000, in £1 shs. 6,008 shs.
taken up, £6,008 paid. Dirs., J. F. Tee, P. Gillespie.

Patext WaEEL aAND AxrLE Co. Ltd., 50, George-st.,, Newport,
Mon. Regd. July 6, 1898. Cap. £25,000, in £1 shs. No returns.

PEERLESS AcCCUMULATOR SYNDICATE, Ltd., 63, High.st., Tooting.

- Regd. May 28, 1897. Cap. £15,000, in £10 shs. No returns.

PexnNiNaTON Moror Co., Ltd. Regd. Jan. 21, 1897. Cap. £100,000,
in £1 shs. No office or returns filed. Regd. by Jordan & Sons,
Ltd., 120, Chancery-lane, W.C.

#PENNINGTON MoOTOR FOREIGN PATENTS SYNDICATE, Ltd., 5 and
6, Gt. Winchester-st., E.C. Regd. May 14, 1896. Cap. £100,000,
in £1 shs. 99,142 shs. taken up. 80,000 issued as paid, 5s. per
sh. called on 19,142. £4.503 15s. paid, £281 15s. unpaid. Dirs.,
Sir T. Fry, Bart., Sir E. Sullivan, Bart., J. J. H. Sturmey,
J. H. Mace, J. H. Toulmin, W. Baines, G. J. Leslie, E. J.
Pennington. (T.A.: Compact, London.) Oil Engines.

PERAMBULATOR AND MANUFACTURING Co., Ltd., Bromsgrove-st.,
Halesowen, Worcs. Regd. Oct. 5, 1897. Cap. £10,000, in £1 shs.
1,680 shs. taken up. £1,592 10s. paid, £37 10s. in arrears.

#P1oNEER ELECTRO CARRIAGE CoO., Ltd., 4, Great Winchester-st., E.C.
Regd. June 8, 1893. Cap. £20,000, in £50 shs. 64 shs. taken up.
£3,200 paid.

PioNeer Moror CAr SyNpicATE, Ltd. Regd. Nov. 11, 1896.
Cap. £10,000, in £1 shs. No office or returns filed. Regd. by
8. H. Fry, 8, Devonshire.chambers, Bishopsgate, E.C. (Post office
report ““ not known.””)

*Prarr BrorTHERS & Co., Ltd., Hartford New Works, Oldham.
Regd. Nov. 10, 1898. Cap. £3,091,800, in 20,612 44 per cent.
Cum. Pref. shs. of £60 each, and 20,612 Ord. shs. of £90 each.
No returns. Private Company.

PNEumMATIC DirEcT PROPULSION SYNDICATE, Ltd., 2, Basinghall-
st., E.C. Regd. July 21, 1898. Cap. £5,000, in £5 cha. No
returns. (Post office report * not known.™)
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*Porous AccumurAToR Co., Lid., 24, Queen Victoria-st., E.C.
Regd. May 26, 1898. Cap. £3,000, in £1 shs. All shs. taken up.
1,993 issued as paid, and £1,007 received.

*Powrr AND TractION, Ltd., 79, Palace-chambers, Westminster,
S.W. Reg. Nov. 8,1897. Cap. £10,000, in £1 shs. 5,707, shs. taken
up. 1,600 issued as paid. 10s. on 4,107. £1,800 paid, £507
unpaid. Dirs., J. Browne-Martin, A. Greenwood, H. C. Walker,
R. A. Smith (Man. Dir.). Sec., C. J. F. Sevier. (T.A.: Emis-
sivity, London.)

PRESTON AND BEck, Ltd., 8 & 12, William-st., Deritend, Birming-
ham. Regd. Dec. 3, 1897. Cap. £11,000, in £1 shs. Resolution
passed Aug. 15, 1898, for voluntary liquidation, with E. M. Sharp,
of Colmore-row, Birmingham, as liquidator. Dir., W. E. Preston.

Preror Moror SynpIcaTg, Ltd., 24, Budge-row, E.C. Regd.
April 27, 1898. Cap. £25,000, in £1 shs. 18,105 shs. taken up.
13,500 issued as paid, 15s. per sh. called on 4,605, £3,458 15s.
paid (including £50 in advance). £50 in arrears. Dirs., W.
Conolly, A. C. Newstead, J. H. H. Rolfe, J. 8. Dismor.

PRIMARY ENGINEERING AND DEVELOPMENT SYNDICATE. Ltd.,
22, Chancery-lane, W.C. Regd. Sept. 16, 1898. Cap. £5,000, in
£1 shs. No returns. )

PrINCE MoTorR SYNDICATE, Ltd. Regd. Nov. 30, 1896. Cap.
£50,000, in £1 shs. Resolution to wind up voluntarily passed
Dec. 29, 1897, and confirmed Jan. 18, 1898, Final meeting
held Oct. 8, 1898.

RAILWAY DEVELOPMENTS, Ltd., 84, Victoria-st., S.W. Regd.
July 23, 1898. Cap. £100,000, in £1 shs. No returns.

#RaMsaY's Horsk, CARRIAGE, CYCLE AND AUTOCAR REPOSITORY,
Ltd. Regd. Nov. 11, 1896. Cap. 60,000, in £1 shs. (30,000 Pref.).
No office or returns filed. Regd. by T. Bore, 91, Finsbury-
pavement, E.C. Dirs,, Sir E. Lee, C. Fox, R. Johnson, W. D.
Ramsay. Did not go to allotment.

ReaverLt & Co., Ltd., Ranelagh Works, Ipswich. Regd. June 11,
1898. Cap. £30,000, in £10 shs. 3,300 shs. taken up. 600
issued as paid, £5 per sh. called on 2,700, £12,261 paid, and
£1,239 in arrears. Dirs., W. Reavell, C. Gaskell, W. H.
Scott.

RecreATION MoToR CARS, Ltd. Regd. Sept. 8,1898. Cap. £10,000,
in £1 shs. Regd. by F. Scott, Devonshire-chambers. Bishopsgate.
No office or returns filed. Dirs., W. M. Gow, A. Eliot, H. Johnson.

Reoprrcr District Erecrric Tracrion Co., Ltd., 37, Waterloo-
street, Birmingham. Regd. May 26, 1898. Cap. £2,000, in
£10 shs. No returns.
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RieBEsDALE CYCLE Co., Ltd., Whalley Banks, Blackburn. Regd.
Mar. 17, 1898. Cap. £25,000, in £1 shs. 11,180 shs. taken up.
10,173 issued as paid, £1,007 paid.

Roap TractIoN, Ltd., 16, Craven-st., Strand, W.C. Regd. Mar. 10,
1897. Cap. £4,000, in £1 shs. 7 shs. taken up. No calls.

RoBerTSON BRros. & Co., Ltd. Regd. Oct. 27, 1898. Cap. £1,000,
in £1 shs. Regd. by Waterlow Bros. & Layton, Ltd., Birchin-
lane, E.C. - No returns.

RoraNp Ernastic WHEEL SYNDICATE, Ltd., 20, Bucklersbury, E.C.
Regd. June 22, 1898. Cap. £12,000, in £1 shs. No returns.
Post office report ** gone away.”

*Roors’ O1. Moror AND Motor CARr, Ltd., 100, Westminster
Bridge-rd., London. Regd. July 15, 1897. Cap. £30,000, in £1shs.
7 shs. taken up. No calls. Dirs.,, A. McDonnell, F. D. C. Shaw-
Kennedy, J. D. Roots, C. E. Venables. Sec., Chas. E. Dorreil.
(T.A.: Petroline, London.) Oil Engines, Frames, Motor Cars.
(See Advt. p. xx.)

Rossgr CycLe AND VEHICLE BrAKE Co., Ltd., 23, College-hill, E.C.
Regd. Oct. 20, 1896. Cap. £50,000, in £1 shs. (since reduced to
£10,000, in 4s. shs., but the certificate for such reduction has not

. yet been granted). 29,007 shs. taken up, 27,507 shs. taken up,
15s. per sh. called on 1,500, £1,125 paid. Dirs.,, E. Edeveain,
H. IH. Griffin, 1. Lambert. Resolution passed Mar. 31, 1898, for
voluntary liquidation. H. R. Smith, 23, College Hill, E.C.,
liquidator.

8. Goopsy & Sons, Ltd., Petit-st., Wolverhampton. Regd. Oct. 31,
1898. Cap. £15,000, in £1 shs. No returns.

BAFETY MoTOR SYNDICATE, Ltd., 49a, Lincoln’s Inn-fields, W.C.
Regd. June 21, 1897. Cap. £1,500, in £1 shs. 125 shs. taken up.

- £118 paid. No calls on 7 shs.

SAMUEL WEsTON, Ltd., Barclay’s Bank-chambers, Terminus-rd.,
Eastbourne. Regd. Nov. 15, 1897. Cap. £52,000, in £10 shs.
49 shs. taken up. £10 per sh. called on 9, and £5 per sh. on 40,
£290 paid.

SaxToN & Davies, Ltd., 52 and 53, Newgate-st., E.C. Regd.
Jan. 12, 1898. Cap. £10,000, in £1 shs. 4,064 shs. taken up.
10s. per sh. called, £1,259 5s. paid, £772 15s. unpaid. Dirs.,
F. T. A. Davies, E. C. Lucas, W. P. Johnson, B. F. A. Bayspoole,
J. Tourunen, A. Saxon. :

Scort’s ENGINE SYNDICATR, Ltd., Gothic Works, Norwich. Regd.
Aug. 26, 1897. Cap. £2,000, in £1 shs. 1,200 shs. taken up.
500 issued as paid, 15s. per sh. called and paid on 70Q she. Dww.,
W. H. Scott, W. B. Sisling, R. Laurence, C. WNien.
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SeLr-CHARGING ErEcTRICAL TrRACTION CoO., Ltd., 40, Holborn-
viaduct, K.C. Regd. Feb. 10, 1898. Cap. £100, in £1 shs. 7 shs
taken up, £7 paid.

8ELP-GENERATING ELECTRIC VEHICLE LicHT SY~DICATE, Ltd.,
3 and 4, Crooked-lane, King William-st., E.C. Regd. Oct. 13,
1897. Cap. £5,000, in £1 shs. No returns.

*SELF.PROPELLED TRAFFIC ASSOCIATION, 30, Moorgate-st., F.C.
Regd. Apl. 1, 1896, as a Guarantee Comgpany, not for profit (the
word “Limited” being omitted by permission of the Board of
Trade). Unlimited number of members, each liable for £1 in
event of liquidation. No returns necessary. Amalgamated with
the Automobile Club of Great Britain and Ireland, 4, Whitehall
Court, S.W.

SHAKESPEARE, KIRkLAND & Frost, Ltd., 114, Bradford-st., Bir-
mingham. Regd. Oct. 19, 1897. Cap. #£15,000, in £1 shs,
5,821 shs. taken up. 5,814 issued as paid, £7 paid.

*SHEFFIELD CYCLE, MoTOR CAR AND AcCCEssorIEs ExHIBITIONS CoO.,
Ltd., Sports Office, High-st., Shefield. Regd. Feb. 12, 1897.
Cap. £1,000, in £10 shs.  All shs. taken, £1 per sh. called. £100
paid. Dirs,, C. D. Leng, C. Clifford, J. I Thompson, T. G.
Evans, W. 8. Moiser, H. Guest, F. Vick, J. H. Stainton, R.
Hagen. Sec., R. Hagen.

SriprpEY BroTHERS, Ltd., 13 and 14, King-st.,, Cheapside, E.C.
Regd. Dec. 80, 1887. Cap. £30,000, in £5 shs. 2,412 shs. taken
up, £3,060 paid. 1,800 issued as paid. Dirs., A. Beckwith, Fred
J. Shippey, Arthur Shippey. (T.A.: Shippey Bros., London.)
Accumulators, Electric Motors and Vehicles, Ignition Coils,
Dynamos, Brakes, Steering Gear, Controllers, &c., &c. (See Advt.

. XXix.)

Snﬁrson, STRICKLAND & Co., Ltd., Noss, Brixham, South Devon.
Regd. Mar. 3, 1891. Cap. £32,000, in £5 shs. 6,039 shs. taken
up, 5,410 issued as paid, £5 per sh. called on 629, £3,145 paid.

SmitH, PArPREY, & Co., Ltd., 141, Buckingham Palace-rd., S.W,
Regd. Oct. 3,1898. Cap. £250,000,in £5 shs. Noreturns. Dirs.,
T. V. 8Smith, R. W. M. Walker, K. Bearcroft, G. F. Whiie. (See
Advt. p. xxxvii.)

#SyitH, SiMpsoN, & Co., Ltd., 49, Deansgate, Manchester. Regd.
Nov. 3, 1898. Cap. £2,000, in £1 shs. No returns. Dirs., J. F.
Simpson (Man. Dir.), Harold Smith. (T.A.: Mittimus, Man-
chester. A B C Code.) Oil Engines, Electric Motors, Accumu-
lators, &c.

#J0c1ETE INTERNATIONAL DE CONSTRUCTION D’AUTOMOBILES, Ltd.
Regd. Sept. 1, 1898. Cap. £50,000, in 5,000 shs. of £1, and
11,250 shs. of £4 each. Regd. by G. St. G. D. Massey,
8, Princes-st., E.C. No office or returns filed. Communications
to be addressed to Mr. A. B, Brandreth, 24 r. Taitbout, Paris.
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SourH ArrtcAN ExprEss SynpicaTe, Ltd. Regd. Nov. 2, 1898.
Cap. £5,000, in £100 shs. No office or returns filed.

SourH WaLes MoTor AND CycLE Co., Ltd. Regd. Dec. 11, 1896.
Cap. £5,000, in £5 shs. Resolution passed July 30, 1898, for
voluntary liquidation, as the debenture holders had foreclosed.
J. J. Murphy was appointed liquidator.

SripEr Moror Car SyNDICATE, Ltd. Regd. July 15, 1897.
Cap. £1,000, in £1 shs. Regd. office not filed. Vendor, J. C.
Stevenson, 80, Peach-st., Liverpool. No returns.

SpeED INDICATOR CoO., Ltd., 60, Watling-st., E.C. Regd. Jan. 14,
1898. Cap. £10,000, in £1 shs. No returns.

StaRLEY’S, Ltd., Aiken-chambers, Cannon-st., Birmingham, Regd.
Oct. 14, 1897. Cap. £1,000, in £1 shs. No returns.

*81eer Nur & Tuse Co., Ltd., Openshaw, Lancashire. Regd.
Nov. 9, 1898. Cap. £50,000, in £1 shs. No returns. (T.A.:
Steel Nuts, Manchester.) Forgings, Nuts, &c.

%3TEAM CARRIAGE AND WagoN Co., Ltd.. Homefield, Chiswick.
Regd. Oct. 8, 1896. Cap. £10,000, in £1 shs. All shs. taken up.
500 issued as paid. £l per sh. called on 1,000, £1,000 paid.
(T.A.: Manageable, London and Basingstoke.) Sec., H. Niblett.
Boilers, Air Condensers, Steam Motors, Wagons, Drays, Omnibuses,
Friction Clutches. (See Advt. p. xxiv.) .

STIRLING'S MoOTOR CARRIAGES, Ltd., 105, West Greorze-st., Glasgow.
Cap. £100,000, in £1 shs. 25,000 issued as fully paid. Purchase
consideration, £25,000. No official returns. Dirs.,, R. Crawford,

~J.P., &c., R. Thomson, H. G. Cooper, H. A. Mavor, J. T. Boyd,
M.I.M.E., John Stirling. Oil Motor Vehicles. Scotch Co.

#SurgreY MacHINISTS Co., Ltd., 71, Mansion House-chambers,
Bucklersbury, E.C. Regd. Mar. 16, 1898. Cap. £1,000, in
£1shs. 7 shs. taken up, £7 paid. Cycle makers only.

#Jwansga Moror OmNIBUs Co., Ltd.,, 102, Oxford-st., Swansea.
Regd. Dec., 1898. Cap. £20,000, in £10 shs. No returns. Dirs.,
T. P. Thomas, J. C. Morris, J. Williams, E. H. Leeder, O. Walters.
Sec., John Roberts,

TAVERNIER SAFETY MoOTOR SYNDICATE, Ltd., 61, Cheapside, E.C.
Regd. July 25, 1896. Cap. £4,000, in 60 shs. of £50 and 1,000 shs,
of £1 each. 60 shs. of £50 each taken up, and issued as paid.

#TAXAMRBTER SYNDICATE, Ltd., Clun House, Surrey-st., W.C. Regd.
Feb. 26, 1898. Cap. £20,(:€0, in £1 shs. 16,500 shs. taken up.
10,500 issued as paid. 15s. per sh. called, £4,878 paid, £5 in
arrears. Dirs.,, F. R. Simms, H. Sherwin Holt, C. Harrington
Moore. 8ec., J. W. Scott. (T.A.: Taxameter, London.] Fex
Indicators.
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TuAuEs RusBer Co., Ltd., 14, Coventry-st., Piccadilly, W. Regd.
Oct. 8, 1897. Cap. £25,000, in £1 shs. 17 shs. taken up. No
calls.

Tromas KexprIck, Ltd., Summer Works, Summer-lane, Birming-
ham. Regd. Dec. 22, 1897. Cap. £70,000, in £5 shs. Dirs,,
T. H. Kendrick, E. H. Kendrick (Man. Dirs.)

*TroMas PARkkR, Ltd., Wednesfield-rd., Wolverhampton.  Regd.
April 19, 1894. Cap. £75,000, in £10 shs, All shs. taken up and
paid. 1,750 issued as paid. Debs. £15,000. Dirs., C. T. Mander,
W. Thomas, R. Armistead, T. Parker. Sec., F. Walton.
(I.A.: Coils, Wolverhampton.) Divs.,, 1896, 5 per cent.,
1897, 7 per cent. Dynamos and Motors.

TroMAS AND WILLIAM CALDWELL SYNDICATE, Ltd., 3, Winwick-st.,
Warrington. Reed. Apr. 23, 1898. Cap. £3,000, in £10 shs. All
shs. taken up. £3 per sh. called, and £1,500 paid.

TrornTON Moror Co., Ltd., Worsley Mills, Worsley-st.,, Hulme,
Manchester. Regd. May 1, 1897. Cap. £1,000, in £1 shs. All
shs. taken up. £1,000 paid. Dirs.,, J. E. Thornton, J. P. Lea,
R. Higham.

TRAFFIC SYADICATE, Ltd., 6, Old Jewry, E.C. Regd. Nov. 4, 1896.
Cap. £10,000, in £1 shs. 9,007 shs. taken up. £9,000 paid,
£7 unpaid. Final meeting held on Oct. 17, 1898.

*Tuvpor Accumurator Co., Ltd., 16, Victoria-st.,, Westminster.
Regd. Sept. 16, 1897. Cap. £50,000, in £10 shs. 4,000 shs. taken
up. 1,200 issued as fully paid, and 1,200 issued with £7 10s. per
sh. consideréd as paid. £10 per sh. called on all shs. issued.
£19,000 paid. (T.A.: Subconical, London.) Accumulators.

TweNTIETHE CENTURY DEVELOPMENT SYNDICATE, Ltd., 21, Baker-st.,
Portman-sq.,, W. TRegd. Mar. 10, 1897. Cap. £25,000, in £10
shs. 1,757 shs. taken up, £10 per sh. called, £17,570 paid.

Ux1vERsAL Moror CARrIAGE AND Cycrk Co., Ltd., 30, Moorgate-
st., E.C. Regd. June 6, 1896. Cap. £200,000,in £1 shs. 119,010
shs. taken up. 90,820 issued as paid. £11,743 received, £16,447
in arrears. Dirs, Earl of Aylesford, C. N. Baker, J. Barker,
G. E. Jarvis, E. 8. Lancaster, F. Ludlow, E. T. Read.

W. C. Bersey & Co., Ltd., 39, Victoria-st., Westminster. Regd.
Nov. 28, 1898. Cap. £5,000, in £1 shs. No returns. Dirs.,
W. C. Bersey, G. E. Thompson, G. G. T. Bromfield, C. Davis.

WerNER CADMIUM ELECTRIC ACCUMULATOR SYNDICATE, Ltd.,
Devonshire - chambers, Bishopsgate - st. - without, E.C. Regd.
May 19, 1898. Cap. £6,000, in £1 shs. 4,515 shs. taken up.
4,100 issued as paid, £415 received.



241

WesTMiNsTER CycLE WoOREKS, Ltd., Doris-yard, Doris-st., Kenning-
ton, S.E. Regd. Aug. 13, 1897. Cap. £20,000, in £1 shs.
5,007 shs. taken up. 5,000 issued as paid. No calis on the 7 shs.
Dirs., £. P. Lawreace, A. D. Southam, J. R. Rickard (Man. Dir.).

WesTRALIAN MoTtor CARryING Co., Ltd., 28, Basinghall-st., E.C.
Regd. Nov. 24, 1896. Cap. £7, in £1 shs. Final meeting held on
June 6, 1898.  Report of post office, “ not known.”

WHEEL MANUFACTURING Co., Ltd. Regd. Nov. 25, 1897. Cap.
£90,000, in £1 shs. Regd. by Ashwell & Co., 30, Ely-place, E.C.
No returns or office filed.

WaiTe ANpD MippLETON Gas EnaciNe Co., Ltd., 7, Fenchurch-av.,
E.C. Regd. Nov. 19, 1897. Cup. £200,000, in £1 shs. 7 shs.
taken up. £7 paid.

‘WHIiTEREAD'S Avuro CYcLE Co., Ltd., 11, Cross-sq.. Wakefield,
Regd. Nov. 13, 1896. Cap. £2,000, in £1 shs. All shs. taken up
and £2,000 paid.

WaiTe’s CARRIAGE Co., Ltd.,, 5, Bentley-road, Liverpool. Regd.
Sept. 1, 1898. Cap. £50,000, in £1 shs. No returns. Dirs,,
R. B. Crowe, W. White.

WooDWARD ELECTRICAL STORAGE BATTERY, Co., Ltd., Trafalgar-
bldgs., 6, Northumberland-av., W.C. Regd. June 11, 1897. Cap.
£60,000, in £1 shs. No returns.

WoLvErHAMPTON TYRE Synprcarc, Ltl., Blakenhall Works,
Villiers-st., Wolverhampton. Regd. Jan. 27, 1898. Cap. £1,000,
in £1 shs. 850 suis. taken up. 75 issued us paid, 5s. called,
£193 15s. paid. Dirs., J. Marston, C. Marston, F. H. Parkyn,
H. H. Chiltern, J. H. Herbert, W. Clarke.

#YroviL Moror Car AND CycrE Co., Ltd., Bank Chambers, and
Reckleford, Yeovil. Regd. Nov. 5, 1896. Cap. £1,000, in £1 shs.
All shs. taken up, £1,000 paid. (T.A.: Motor Company, Yeovil).

#YorksHIRE Motor Co., Ltd. Albert-buildings, Horton-lane,
Bradford. Regd. Mar. 24, 1897. Cap, £2,500, in £1 shs. (500
Def.). 1,492 Ord. and 500 Def. shs. taken up, 170 Ord. and 500
Def. issued as paid, £1 per sh. called on 1,322 Ord. £1,147 paid.
£175 unpaid. Dirs,, 1. H. Hutton, Thos. Craig, J. Mollete,
— Skelton, J. E. Tuke. (T.A.: Motor Co., Bradford.) Steam
and Petrol Cars, Petrol Stores, Accumulators charged, Motors,
Vehicles ou hire and sale, and Sundries supplied, &c.
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FOREIGN
MANUFACTURERS AND ENGINEERS.
AUSTRIA .. .. page 42 | IraLy .. .. page 261
BELGIUM .. oy 242 | SWEDEN .. e,y 281
FRANCE .. . 243 i SWITZERLAND e, 251
GERMANY . .., 260 UxiTED STATES .. ,, 261

Hoiraxp .. .., 251 l

Except where specified to the contrary, the specialities of all the
firms and Companies included in this list are Oil (Petrol, &c.)
Motor Vehicles or Motors.

* Distinguishes firms also making Electrical Motor Vehicles and Accessories,

.' " ” ” Smm ” ”
b " »»  which do Yot make Qil Motor Vehicles
AUSTRIA.
. Lohner, Jacob, & Co., Vienna.
BELGIUM.

Bovy, J., et fils., Herstal.

Comp. Belge de Construction d’Automobiles, 4, pl. Louise,
Brussels.

Construction Liégeoise d’Automobiles, 83, r. Lairesse, Liége.

Fabrication de Velocipédes et Automobiles (3oc. an., capital,
500,000 francs), 23, r. Van der Keilen, Antwerp.

Février fréres, Couillet.
Gerkinet, H., et Cie,, Herstal-lez-Liege.
#1Jenatzy (Camille), 222, r. du Progrés, Brussels.

Linon, L., Verviers.

Matthys, J., 533, Av. Louise, Brussels.

Poste Electrique Internationale (La) Brussels. Capital
£370,000 (Electric Charging and Posting Stations).

Société Anonyme des Ateliers Germain, Monceau-sur-Sambre.

Société Anonyme des Cycles et Automobi.les Belgica, 14, r.
van der Straeten, Brussels.

Société Anonyme des Etablissements Piéper Automobiles,
&o., Liége and Nessonvaux.

Bociété de Manuf. Belge de Velos Automobiles et Pidces
Détachées, Herstal, Lidge.
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Société Générale des Automobiles, Brussels.
Taulez et C'e., Lokeren.

Vincke (Nestor), 78, r. Léopold, Malines.
Vivinus et Cle,, 244, r. du Progrés, Brussels.

FRANCE (Paris).

*lAccumulateur Fulmen, 139, de Clichy.

Amiot et Peneau, 47, r. du Chateau, Asindres (Seine).

Archdeacon, E., 11, r. du Pont-Suresnes.

Astresse, P., 10, av. de Madrid, Neuilly.

Audin, H., 21, r. Morand.

Augé, 184, r. d’Allemagne.

Augé, D., et Cle, 92, r. des Arts, Levallois-Perret.

Baille-Lemaire, 22, r. Oberkampf and Crosnes (8. et. O.).

Ralincourt (Comte de) et Richard, Ch., 17, r. Blanche.

Barriére et Cle,, 22, r. St.-Sabin.

*1Barthelemy et Cie,, 13, r. Descombes.

Battaiellie, H., 32, r. de Tilsitt.

Belvallette, A., et Cic., 21, av. des Champs-Elysées.

Bollée, 163, av. Victor-Hugo (See Société Anonyme).

Boyer et Cie, Noé, 30, av. de la Grande Armée. Works:
Suresnes.

Brosse, F., et Cic,, 22, r. Bérenger. Works : Jeumont (Nord).

Brulé, H., et Cie,, 31, r. Boinod.

Cambier, Th., et Cie, 34, r. d’'Hauteville. Works: Liile-Saint-
Maurice.

Chaudun, 93, r. Richelieu, & r. St.-Maur.

Chenard, E., 7, r. de Normandie, Asnieres.

Clement, A, 9, Michelet, Levallois.

Clément et C'e.,, 20, r. Brunel.

+Cohendet et C'e., 166, q. Jemmapes.

Cie, Anglo-Frangaise de voitures automobiles (E. Roger
patents), 52, r. des Dames.

Cie, des Automobiles et Moteurs Henriod, 5 and 7, r. de
Sablonville-Neuilly.

Cle, des Moteurs et Automobiles M.L.B., 54, r. Erlanger
(Systdme Landry et Beyroux). Works : 54, r.d’ Exlsnger R owey,
and Hondouville-Sure. .

Q2
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C'*, des Moteurs Duplex, 130, r. Lafayette.

Cle, des Moteurs Niel, 22, r. Lafayette.

Cie, des Moteurs Universels (Grob Motor), 56, r. Lafayette.
#1C!e, Electrique O. Patin, 3, r. du Chateaux, Puteaux.

C', Fraancaise des Cycles et Automobiles, 7, r. Darboy
(Systéme Graulois).

Cle, Francaise des Moteurs a Gazet des Constructions
Mechanique, 155, r. Croix-Nivert (Systdme Otto).

*1Cic, Francaise des Voitures Electromobiles, 20, r. Taitbout
(Capital 10,000,000 francs).

Cie, Gténérale des Automobiles (Société anonyme), 2, r. de
Compi¢gne. Works: 63, boul. Soult.

Cle, Générale des Cycles (Capital 2,000,000 francs), 23, av. des
Champs Elysées (Systeéme Rochet).

Cle, Générale des Petites Voitures, Paris.

#1Cie, Générale des Transporis Automobiles, 56, r. de la
Victoire (Systdme Jenatzy). Works: 225, boul. de Strasbourg,
Boulogne-sur-Seine.

Crouan et C'e, 21, boul. National, Clichy.
+Dalifol et Cte,, 183bis, faub. Poissonnidre.
Damas, J., et Cie, 64, r. de Villicrs, Levallois (Systéme Sphinz).
David et Bourgeois, 19, r. Geoffroy-St.-Hilaire (Systéme Gautier).
ttDecauville-Ainé, 13, boul. Malesherbes.

De Dietrich et Cie,, 20, r. Louis-le-Grand. Works: Lunéville.
(Amédée Bollée fils Patents.) :

t+De Dion, Bouton et Ci¢,, r. de la Grande Armée, 12, r. Ernest
Puteaux.

Delahaye, E., et C'°,, 10, r. du Banquier.
Deleau, H., 27, quai d’ Asnieres, Asnieres.
+iDemont, 144, av. Victor-Hugo.
Diligeon et C'°., 54, r.St.-Maur, & Albert (Somme)(Systéme Hurtu).
*Doré, L. G., 179, r. de Courcelles.
Dorey, W. H., 14, r. Torricelli.
Dumas (Alexandre) fils, 129, av. Philippe- Auguste.
Fageot, P., 2, r. Boutard, Neuilly.
Farman, D. J., Micot et Cic, 15, r. des Epinettes, St. Maurice.
(Seine).
Faugére, 25, r. des Mathusius.
Fisson, L., et C'°, 14, r. Maublunc.
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Forest o Surcouf, 76, q. de la Rapée.
Foucher et Delachanal, 3, r. Taylor.
t1Fouque et Cle,, 12, r. de Crimée.
Girardet, L.-P., 8, r. Breguet.
Gouirand, 128, r. du Bois, Levallois.
Goujon fréres, 7, r. des Acacias.
Goyet et Legros, Neuilly.
t+1Gros, F., 188, boul. Pereire.
Guyenet et Balvay, 83, av. de la Grande-Armée.
Herlicq et Ci¢,, 59, r. de Flandre (Capitaine-Motor).
Humber et C'*., 19, r. du 4-Septembre.
Hurtu, 54, r, {t.-Maur,
Huzelstein et C'°, 39, r. Rivay, Levallois.
Japy, fréres et C'°,, 7, r. du Chiteau-d’Eau. Works: Beaucort.
*!Jeanteaud, Ch., 51, r. de Ponthieu.
Journaux, J., 56, r. des Cévennes.
Kellner et ses fils, 125, av. Malakoff /Systéme Kellner & Faugare).
Klaus, 42-44, r. de Paris, Boulogne-sur-Seine.
Koch, 6, r. Martel.
*TKrieger, 80, r. Taitbout.
Lapsolu et C'e, 33, r. du Faubourg St.-Antoine.
Larippe, A., 11, r. Tesson.
+iLe Blant (Maurice), 10, av. de 1’Opera.
Le Blon fréres, de la Forest o' Maus, 56, r. du Vieux-Pont-de-
Sévres, Billancourt (Systéme Lynx).
Lefebvre, A., et C',, 18, r. Simart.
Lefebvre, Léon, 4, r. de Commines (Systéme Pygniee).
Lepape, H., 23, r. Montaigne.
Longuemare (Vve, L.), 12, r. du Buisson-St.-Louis (Burners).
Loyal, A., 204, r. St.-Maur.
Maison Parisienne de Voitures Automobiles (Systdme Benz),
71, av. de la Grande-Armee.
Marot, Ph., Gardon et Cle,, 33, r. Brunel. Works: Levallois-
Perret (Systéme Créanche).
#+Mildé. C., et Cle,, 60, r. Desrenaudes.
Monin, H., 3, boul. Poissonnidre.
Mors, 48, r. du Thédtre, Grenelle (Systime Mors\.
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+INégre, H., 21, av. du Maine, and r. Rembault, Amiens (Somme).

Nicolas, P., et C'*, 14, impasse Gaudelet (114, r. Oberkampf).

Panhard et Levassor, 19, av. d’Ivry (Daimler & Pheenix
Motors).

*tPatin, 3 & 7, r. du Chateau, Puteaux.

Petitjean, H., et Sevette, F., 196, r. St.-Maur.

Petréano, E., 12, r. Lantounet. Works : Vaugirard.

Peugeot fréres (Les flls de), 22, av. dela Grande-Armée. Works:
Valentigney (Doubs).

Peugeot (Société Anonyme deg Automobiles), 83, boul. Gouvion-
8t.-Cyr. Works: Audincourt (Doubs).

Philippon et C'e, 8, r. du Débarcadére.

Popp et Mls, 80, r. Taitbout.

*1Postel, Vinay et C'°., 41, r. des Volontaires.

Prétot, 42-406, av. Philippe-Auguste. *

Ravasse, E., 99, r. de Crimde.

Ravel, J., 7. r. Fromentin.

*IReynaud et C'*., H. (capital 70,000 fres.), 49, boul. Gouvion-St.-Cyr.

Rhéda, 68, r. de la Folie-Mericourt.

Riancey, H. de, 3, place Daumesnil.

Richard, G., 13, r. Théophile-Gautier, Passy.

Rolland, Vinot et Deguinand, 22, q. National, Puteaux.

Rose, L., 23, r. Fontaine.

Roser, N., 38, r. de la Briche, St.-Denis.

Rosier et C'*,, 115, r. des Fréres Herbert, Levallois (Seine).

Roussat, J., 131, boul. Murat.

Rupalley, G., Rouxel et Cic, 36, av. d¢ Wagram. Works:
Suresnes.

tiSantenard et Cle., 59 bis, r. Popincourt.

Séguin, L., 44, r. Lafayette. Works: Petit Gennevilliers (Le
Guome Motor).

Société anonyme de Construction de Cycles et d’Auto-
mobiles de la marque Georges Richard, 13, r. Théophile-
Gautier, Passy.

Société anonyme des Accumulateurs Fulmen, 18, q. de Clichy.

Société anonyme des Anciens Etablissements Panhard et
Levassor, 19, av. d'Ivry.
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Société anonyme des Automobiles Elan, 64, av. de la Grande
Armée,

Société anonyme des Automobiles Peugeot, 83, boul. Gouvion-
St. Cyr. Works: Audincourt (Doubs), &e.

*So0iété anonyme d’Electricité et d’Automobiles Mors (capital
2,000,000 francs), 48, r. du Theatre, Grenelle.

Société anonyme des Moteurs Niel, 22, r. Lafayette. Works:
Evreux.

Société anonyme des Voiturettes Automobiles Leon Bollée,
163, av. Victor-Hugo.

$1Société anonyme Franco-Belge (Systdme le Blant), 10, av. de
"1I’Opera. Works: Raismes & la Croyére (Belgium).

Société anonyme 1’ Automobile, 146, boul. Haussmann.

Société Continentale d’Automobiles (capital 2,500,000 francs),
Etablissements Gautier & Wherlé, 31, r. Cavé-Levallois.

*18ociété d’Eclairage Electrique, 15, pl. Venddme.
t18ociété de Chaudiéres et Voitures a vapeur (Systéme Scotte),
56, r. de Provence.

Société de Construction et d’Exploitation des Moteurs
Auriol, 23, r. Godot-de-Mauroi.

Société de Constructions mécaniques des Vélocipédes
Michaux et de Vehicules Automobiles, 14, r. Favart.
Works : 12 et 12 bis, av. de Madrid, & Neuilly.

*#18ociété de la Voiture Electrique Bouquet-Schrivre, 34, r.
Taitbout.

Société des Automobiles et Automobilettes Rhéda, 68, r. de
la Folie-Mericourt, and 23, r. du President Carnot, Saint Cloud
(8. et O.).

Société des Automobiles et Moteurs Henriod, 5 & 7, r. de
Sablonville, Neuilly.

Société des Automobiles Koch (capital 300,000 france), 88, r.
de Berlin.

+1Société des Giénérateurs a vaporisation instantée (Systéme
Serpollet), 61, r. Caumartin.

+1Société des Moteurs et Voitures Automobiles (Systéme Filz),
13, beul. Malesherbes.

Société des Moteurs Gobron et Brillé, 17, r. Philippe de Gerard.
Sociéte des Voitures Automobiles ‘‘ La Parisienne,” 71, av.
de la Grande Armée.
#1Société des Voitures Electriques (copitel AN Srenes)
(Systéme Krieger), 80, r. Taitbout.
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Société des Voiturettes Automobiles (Systdéme Léon Bollée),
163, av. Victor-Hugo.

Société Francaise des Cycles et Automobiles Liberator,
47, r. Curtier-Bresson (Seine).

Société Frangaise du Moteur équilibré, 41, r. de Chabrol.

Société Gladiator, 18, boul. Montmartre. Works: au Pré-St..
Gervais.

#1Société Gramme, 20, r. d’Hautpoul.

*}+18ociété industrielle de Moteurs electriques et a Vapeur,
38, r. de Laborde. Works : Havre, (Systéme J. J. Heilmann.)

Société Nouvelle d’ftudes Commeroiales ot Industrielles,
Th. Cornie et C'°., Bourse du Commerce, r. du Louvre (Systdme
D. Nault).

+1Société Nouvelle des Etablissements Decauville ainé,
13, boul. Malesherbes. Works : Petit Bourg (8. et O.).

*1Société Postel-Vinay, 41, r. des Voltaires.
8yndicat de ’Autocycle de Lecroix, 35, boul. Haussmann.

Tenting, H. (La Nationale Société de Constructions de Moteurs et
Automobiles, H. Tenting), 46, r. Curial.

Tourey, J., 66, r. de Sevres.

Vallée, Mans (Sarthe) and 19, r. des Arts, Levallois.
+Weidknecht, 1, boul. MacDonald.

Werner, fréres et C'¢,, 85, r. Richelieu.

FRANCE (Provinces).

Ateliers Diederichs, Bourgoin (Isére).
Aubert, E., 15, ter. pl. de ’Eperon, Le Mans (Sarthe).

Audibert, Lavirotte et Cle., 12, ch. des Quatre-Maisons, Lyon
(Rhone).

Baud, E., 53, boul. du Nord Lyon (Rhone).
Bebeli et C'e, 24, boul. Carnot, Toulouse (Hte.-Gar.).
Belville, H., Vervins (Aisne).
Blondel, Amiens (Somme).
*+Bogard, 10, r. 8t.-Martin (Versailles).
1Bollée (Amédée), fils ainé, 99, av. de Paris, Le Mans (Surthe).
+Bollée (Léon), 104, av. de Paris, Le Mans (Sarthe).
Bonneville, 60, boul. Carnot, Toulouse.
Briest et Armand, Villers-Cotterets (Aisne).
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Briest fréres, 109, r. de Rennes, Nantes (Loire-Inf.).
Brouhout et Ci¢,, Vierzon, Cher.

+3Buffaud, B., et Robatel, T., 29, r. de B&mban, Lyon.
Cassan fils, Bourgoin (Isdre).
Crombez, Numa, Raismes (Nord).
Delahaye, Em., 34, r. du Gazometre, Tours (I.-et-L.).
Delannoy, G., Beauvois (Nord).

t+iDeneuville, Chiteau-Thierry (Aisne).
Dessaules, E., Chalon-s.-Saone (8.-et-L.).
Ducroiset, J., 15, r. Voltaire, Grenoble (Isére).
Estéve, A., La Réole, Gironde. .

*1Fortoul, L., 24, r. Fongate, Marseille.
Fritscher et Houdry (Noél Motor), Provins (8.-et-M.).
Froger, E., Feneu (Maine-et-Loire).
Gobiet et Mersier, Joigny (Yonne).
Gondefer, Gros et Richard, St. ftienne (Loire).
Japy fréres et Cie., Beaucourt (Doubs), and 7, r. du Chiteau

d’Bmu, Paris.

Jussy et C'e,, r. Barrouin-St.-Etienne.
Lacombe et Tissandlier, Agen (Lot-et-Gar.).
L’Hirondelle (Société), St.-Etienne (Loire).
Lotz, fils de 1’Ainé, r. Clanclaux, Nantes (Loire-Inf.).
Lunant, J., 218, av. de Pare, Lyon (Rhone).
Mallen, V., Beaumont-de-Lomagne (Tara-et-Gar.).
Malliary, G., Essonnes (S.-et-O.).
Maret, T., Bourgoin (Isére).
Ménard, M., 45, r. de Bel-Air, Nantes (Loire-Inf.).
Metché fils, 32, boul. Carnot, Toulouse (Hte.-Gar.).
Millet, Felix, Persan-Beaumont (8.-et-O.).
Millot fréres, Gray (Haute-Sadne).
Morel, Ch., Domene ([sére).
Morisse, P., et C'<,, Boul. 8t. Michel, Etampes.
Muard, J., Tournus (S.-et-I..).
Neégre, H., 50, r. Rembault, Amiens.
Planteau, J., Bolbec (Seine-Inf.).

#{Pouchain, P., Armentieres (Nord).
Rochet et Schneider, 202, r. Paul-Bert, Liyon (Rnons).
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Rossel, E., 82, r. des S8arrazins, Lille (Nord).
Société anonyme des Automobiles Peugeot, Audincourt
& Mandeure, & Valentigney (Doubs).

8ociété anonyme Générale Francaise des Moteurs a Pétroles
et Voitures Automobiles, faub. de Cambrai, Valenciennes
(Nord).

Société des Voitures Automobiles et des Moteurs F. Pilain,
60, Grande Rue de Montplaisir, Lyon (Rhone).

Société Frangaise d’Automobiles (capital 600,000 francs),
1, Quai National Puteaux (Systéme Graillardet).

Société Frangaise du Moteur Diesel, Longeville, Bar-le-Duc
(Meuse).

Société Lyonnaise ded Velocips. et Automobiles Rochet et
Schneider, 202, r. Paul-Bert., Lyon.

+8Société nouvelle des ftablissements Decauville ainé, Petit-
Bourg (8.-et-0.).
+1Société nouvelle des Ktablissements de 'Horme et de la
Buire, 8, r. Victor-Hugo (Lyon).
tiTamarelle (Systéme Capeyron), Bergerac (Dordogne).
Tauzin et Ci¢, 11, r. Bellanger, Levallois.
Truchelet, Gevrey-Chambertin (C.-d’Or).
Uhlenhuth, 44, r. du Bellay, Angers (M.-et.-L.).
Vallée, 60, r. d’Australie, Le Mans (Sarthe).
Vermorel, M., Villefranche (Rhone), Systéme Pilain.

GERMANY.

Allgemeine Gesellschaft fiir Dieselmotoren, Augsberg.
Allgemeine Motor-Wagen Gesellschaft, Berlin.

Benz & C°., Mannheim.

Bergmanns Industrie Werke, Gaggenau.

Bitschwiller Motor- Wagen Works (Martinot & Galland),
Bitschwiller, Thann (Alsace).

Cudell & Co., Aix-la-Chapelle.

Daimler Motoren Gresellschaft, Cannstadt (Wurtemberg).
Diesel, R., 2, Schakstrasse, Munich.

Ganswind, Herm., 10, Herberstr. Schoneberg, Berlin.

Gesellschaft fiir Automobil Wagenbau, Nuremberg (capital
250,000 francs).
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Hildebrandt, H., Munich.

Hille, M., Lobtau, Dresden.

Kilgus, Jacob, Ravensbourg.

Lutzmann, F., Dessau (Saxe).

Mittel-Europaischen Motor-Wagen Verein, Berlin.
Motorenfahrzengfabrik Gesellschaft, Dusseldorf.
Werzinger, Friedrich, 13, Maria Victoriastr., Baden Baden.

HOLLAND.

Eysing, D. H., Amersfoort.
Van Gink, Ott Bultmann & Co., Amsterdam.

ITALY.

Ferrari, E., 14 Corso San Celso, Milan.
Figini, Luigi, 7C, Via Moscova, Milan.
Venturino & Tartaglia, Milan.

SWEDEN.
Wagnfabriks Aktiebolaget, Sodertelge.

SWITZERLAND.

Bormann, 8., et C'e., 40, Stadelhoferstr, Zurich.
Motorenfabrik Wetzikon A. G., Wetzikon.
Saurer et C'c, Arbon.

UNITED STATES AND AMERICA.

Altham International Motor Co., 27, State St., Boston (Mass.).
American Motor C°., 32, Broadway, N.Y.
American Carriage Motor C°., 414, East 125th Street, N.Y.
Armstrong Mfg. C°., Bridgeport (Conn.).
Balzers, M., 370, Gerard Avenue, New York City.
*IBarrows, C. H., 14¢, W. 29th St., N.Y.
Bay State Motive Power 0°, Springfield (Mass.), and Jersey
City (N.J.).
Best Manufg. 0°, San Leandro (Cal.), Crude Oil Motor.
Bird, H. R., Buffalo, N.Y.
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Bramwell-Robinson C°., Hyde Park (Mass.).
Brown, Edwin F., Evanston (Ill.).

*1C. H. Barrows C°., 310, West 53rd Street, N.Y.
C. H. Black Mfg. O°., Indianapolis (Ind.).
Clapp, H. W., New Haven (Conn.).

t+1Clark, E. 8., 272, Freeport Street, Boston (Mass.).
Cross, A. T., Providence (R.L.).

Daimler Motor C°., Steinway (N.J.).

Detroit Horseless Oarriage O°., Detroit (Mich.).
Duryea Manufacturing C°., Peoria (IlL).
Duryea Motor Wagon O¢., Springfield (Mass.).
Eisenhuth, J. W., 40, Wall Street, N.Y.

*IEaton Electric Motor Carriuge O°., 383, Washington Street,
Boston.

*{Electric Oarriage & Wagon Co. (Morris & Salom), Drexel
Building, Philadelphia.

*}Electric Vehicle Co., 1684, Broadway, N.Y.
Emerson & Fisher C°, Cincinnati (Ohio).
Empire Motor C°., Pittsburg.
Erie Cycle & Motor Carriage Co., Anderson, Ind.
t1Everett Motor OCar Co., Everett (Mass.).
*]Fischer Equipment C¢., 340, Deaborn Street, Chicago.
Fox, Irving W., Rochester (Minn.).
Gardner Motor C°., 301, Cora Bg., Common Street, New Orleans
(Louis.).
*}General Electric Automobile C°., Philadelphia (Pa.).
*ttGeneral Electric C°., Lynn (Mass.).
Greuter, C. R., 29, Laurel Street, Holyoke (Mass.).
Guy, E., Toronto (Canada).
Harris, G. T., 628, The Bourse, Philadelphia.
Hart & C°., Detroit (Mich.).
Hay & Hotchkiss C°,, New Haven (Conn.).
Haynes & Apperson, Kokomo (Ind.).
Hertel, Max, 454, Lincoln Av., Chicago (Ill.).

Heyman Motor Vehicle and Manufacturing C°., Melrose
(Mass.).

Hitchcock Mfg. C°., Cortland (N.J.).
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Holly, M. E., 343, Butler Exchange, Providence.
Home, Rattan & C°.,, Wells Street, Chicago (IlL).

*lIndiana Bicycle C°., Indianapolis (Ind.); Waverley Electrie
System.

Krajewski, Pesant, & C°., Erie Basin Iron Works, Brooklyn,
N.Y.

Lengert & C¢., 12th Street, Philadelphia.
Lewis Motocycle Works, 153, Juckson Boulevard, Chicago (I11.)
Lovell Cycle & Ether Motor 0°., Portland (Me.).
+{Marsh Bros., Brockton (Mass.).
Martin Motor Wagon 0O°,, Buffalo, N.Y.
Mueller Mfg. C°., Decatur (Ill.).
National Motor Carriage C°., 1, Madison Av. N.Y.; Duryea
System. )
Oakman Motor Vehicle 0°., Greenfield (Mass.) ; Hertel Motors:
Olds Motor Vehicle O°., Lansig (Mich.).
Overman Wheel Co., Chicopee Falls (Mass.).
*IPackard, L. B., Salem (Mass.).
Pawtucket Motor Carriage C°., Pawtucket, Rhode Island.
Pierce Crouch Engine Co,, New Brighton (Pa.).
t1Piper, J. W., Crescent Pk., Waltham (Mass.).
Pittsburg Motor Vehicle C°., Pittsburg (Pa.).
Pneumatic Carriage C°., 253, Broadway, N.Y.
*tPope Mfg. C°., Hartford (Conn.).
*IRae Motocycle C°., Chicago (Ill.).
Reeves Pulley C°., Columbus (Ind.).

*1Riker Electric}Motor C°., 45, York Street, Brooklyn, N.Y.
Roger American Mechanical Carriage C°., 80, Broadway, N.Y.
Sintz Gas Engine C°., Grand Rapids (Mich.).

*1Sperry, Elmer A., Cleveland (Ohio).

+iStanley, F. E., Newton (Mass.).

Stealey, A. D., 450, Main Street, San Francisco (Cal.).
Struss, H. W., East 42nd Street, N.Y.
*1Sturgess Electric Motor Cycles C°., Chicago,
Sullivan, F., 621, Common Street, Philadelphia.
Thomas Kane & 0°., 137, Wabash Av., Chicago (IlL).
Walton Tinkham Mfg, C°., 308-310, W et SN Vorede, N
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Welch & Lawson, 203, Centre Street, N.Y,
Wesley B. Churchill & C°., Cambridge (Mass.).

‘White, Lewis B.,, New Power Co., Trenton (N.J.); Carbonic
Acid Gas Motor.

41 Whitney Motor Wagon 0°., 24, New Street, East Boston (Mus)
Wing & 0°.,, 189, Liberty Street, N.Y.
Winton Motor Carriage O°., Cleveland (Ohio).
Woods, C. E., & C°, Manhattan Bg., Chicago.




THE AUTOMOTOR

Horseless Vehicle Journal.

A RECORD AND REVIEW OF APPLIED
AUTOMATIC LOCOMOTION.

Published the middle of each month, price 6d.; post free, 7d.;
yearly subscription, 7s., inciuding all extra numbers.

This Journal has for its object the representation of the industry of Horse-
less Locomotion, which has expanded to an enormous extent since the
“ Locomotives on Highways Act, 1896.” was passed.

The articles and news contained in the paper cover the whole field of
automobilism. All novelties, from the smallest Motor suitable for a Bicycle
to a system applicable to the traffic of an Omnibus or Tramway Cumpany,
are described and commented upon by competent writers.

Our arrangements enable us to supply information on all the latest
improvements and developments in the principal manufacturing centres in
this Country as well as from the Continent, the Colonies, and the United
States of America.

A special feature is the attention devoted to ‘ Patents.” This branch is
conducted by a leading authority on such matters. A description of all
specificatiors of interest is given as theyare available, and the advice of the
Editor of this branch of the paper is at all times availuble to those who may
desire it.

Special prominence is given to the doings of Companies, Bocieties, and
Organizations connected with the industry.

Legal questions generally, and the interpretation of bye-laws which are or
may be framed under the Act, have been placed in charge of a reliable
authority, whose advice is at the disposal of correspondents. -

Articles on techinical points and details appear in each issue from expert
authorities.

The Form of Suhscription may be filled up and returned to the Publisher,
or orders ma{' be ?laced with any of the usual Bookstalls or Newsagents
Bhould anv difficulty in obtaining copies be experienced in a particular
district, an intimation to that effect will be much esteemed by the
Proprietors.

Yearly subscription 7s., post free to any part of the World.

VOL. I.—The price of Vol. I., bound complete, has been raised to £1 11s. 6d.
net. Only a few copies left, for which early application is necessary.

VOL. II.—Price 12s., bound complete, Now Ready.

VOL. III.—Commenced October, 1898.

May be obtained from usual Newsagents, or direct from
F. KING & Co., Ltd., 62, St. Martin’s Lane, London, W.C.,
in which case fill up the Form on the other side of this pagza,2nd
send it to F. KiNa & Co., LTD., together with RO O,
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AUTOMOTOR NEWSPAPERS AND
PERIODICALS.

Annuaire Général de L’Automobile. — Annually. Thévin &
Houry, 21 rue du Louvre, Paris.

Autooar, The.—19, Hertford Strcet, Coventry. Weekly, 3d.

AUTOMOTOR AND HORSELESS VEHIOLE JOURNAL,
THE.—62, ST. MARTIN’S LANE, LONDON, W.C. ILLUS-
TRATED. MONTHLY, 64. POST FREE: SINGLE
COPY, 7d.; YEARLY,7s. THE SEMI-OFFICIAL ORGAN
OF THE SELF-PROPELLED TRAFFIC ASSOCIATION.
IN ITS PAGES APPEAR ALL THE LATEST NOVELTIES
IN AUTOMOTORS FULLY ILLUSTRATED. TECH-
NICAL ARTICLES, INVENTIONS, LAW REPORTS,
COMPANY DOINGS, REVIEWS OF BOOKS, FOREIGN
NOTES AND PROGRESS, &c., &c.

(See Subscription Form opposite.)

AUTOMOTOR AND HORSELESS VEHICLE POCKET BOOK
OF AUTOMOTIVE FORMULZE AND COMMERCIAL
INTELLIGENCE.—1s. POST FREE, 1s. 2d. IN LEATHER,
%a. gd ANNUALLY. 62, St. MARTIN’S LANE, LONDON

Birch’s Manual of Cycle Companies.—Annually. 5s. Simpkin,
Marshall & Co.

Bulletin trimestriel de la Société des Chauffeurs du Midi.—
rue Roquelaine, Toulouse.

Club-Organ des (Esterr. Automobil - Olub.—8, Niebelungen
Strasse, Vienna.

Cycle et Automobile Industriels.—9 rue Buffault, Paris.
Weekly.

Das Journal fiir Wagenbankunst.,—31-32, Kanonier Strasse,
Berlin.

Der Motorwagen.—1, Universitat Strasse, Berlin.

Horseless Age, The.—157-159, William Street, New York. Monthly.

La France Automobile.—10 faub. Montmartre, Paris. Weekly.
40 Cmes, .

La Locomotion Automobile.—-4rue Chauvcau-Lagarde (Madeleine),
Paris. Weekly. 50 Cee,

L’Annee Automobile.—26 place Dauphine, Paris. Annual Reviow.

L’Autocar de Belgique.—1 rue Saint-Lazare, Brussels.

L’Auto-Cycle illustré.—4 boul. Poissonnitre, Paris. Weekly.

L’Automobile.—Piazza Solferino, Turin. Fortnightly. 20 Centia'.

L’Automobiie Illustré,—3 rue de Florence, Brosedie, -
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L’Avenir industriel du Cycle et de L’Automobile.—17 rue des
Martyrs, Paris.

L’Industrie Vélocipédique et Automobile.—75 ruc Vieille du
Temple, Paris. Monthly.

Le Chauffeur.—26 place Dauphine, Paris. Bi-monthly,

Le Monde Automobile et Cycliste.—18 rue Richer, Paris.
‘Woekly. 50 Cmes,

Le Moniteur Automobile,—12 rue le Peletier, Paris. Monthly.
75 Cmes,

Le Motocycle.—19, Avenue de Villiers, Paris. 50 Cm<*, Fortnightly.
Le Vélo.—2 rue Meyerbeer, Paris. Daily.

Le Véloce.—22 rue des Sables, Brussels. Daily.

Les Sports.—4 rue de faub. Montmartre, Paris. Daily. 5 Cmes,
Motocycle, The.—1410, Monadnock Block, Chicago.

Motor, Cycle and Component Parts Official Intelligence.—
Annual. 5s. Effingham Wilson.

Motor-Wagen Zeitschrift des Miiteleuropaischen Motor-
Wagen Vereins. — Pass & Garleb, Berlin. Monthly.
1} marks. ’

S8amokat, The.—Glinka Street 3, St. Petcrsburg. Weekly.

THE AUTOMOTOR LIBRARY.

Autocars.—By D. FaruaN, MLE.E. (From the French original
of Lucien Serraillier, ** Les Automobiles.” 6fr.) With preface
by M. le Baron de Zuylen. London: Whittaker & Co.

Calculus for Engineers.—By J. Prrry, F.R.S. E. Arnold.

Carriages without Horses Shall Go.— By A. R. SENNETT,
M.IME, &. 2s. Whittaker.

Conseils pratiques a ’usage des Amateurs de Voitures Auto-
mobiles & Pétrole.—By TARDY-P1GELEY. Ofr. 50c. * La Loco-
motion Automobile,” Paris.

Construction of Oarriageways and Footways. — By H. P.
Bouwrvrois, M.Inst.C.E. 5s. Whittaker & Co.

Dynamometer. Dynamometers and the Measurement of Power.—
By Jonx J. Fratugg, Ph.B., Professor of Mechanical Engi-
neering, Purdue University. 8s. 64. Spon.

Electric Motive Power.—By A. SNELL. 10s. 6d. The Electrician
Publishing Co.

Electric Ruailways and Tramways, their Construction and

Operation.—By Pnirie Dawson, C.E. 30s. Illustratedl.
Whittaker & Co. 1896.
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Electric Traction, More Especially as Applied to Tramways.—
By A. REckENzAUN. Illustrated. 10s. 64. Whittaker & Co.

Electric Tramways and Railways Popularly Explamed.—By
H. SomoLey. Alabaster, Gatehouse & Co., London. Limp
cloth, 2s., post free.

Electrical Boats and Navigation.—By THoMAS COMMERFORD
MARTIN and JosEPH SAcHS. Alabaster, Gatehouse & Co.,
London. 143 illustrations, 232 pp. Price (cloth 8vo.) 10s. 6d.

Electrician Primers, The. Secondary Batteries; Motors; Electrio
Traction.—The Electrician Publishing Co. 2s. each.

Electro-Motors. Dynamo-Electric Machinery, a Text.book for
Students of Electro-Technology.—By SiLvanus P. THOMPSON,
B.A,, D.Sc., M.Inst.E.E., F.R.8. Illustrated. 24s. Spon.

Electro-Motors. An American Supplement to Dynamo-Electric
Machinery.—By Siuvanus P. THoMPsoN, B.A. D.Sec, &c.
Illustrated. 4s. 64. Spon.

Fuels: 8olid, Liquid, and Gaseous. Their Analysis
and Valuation—By H. J. Paivues, F.C.8. 2s. Crosby,
Lockwood & Sons.

Gas Engines. Gas and Petroleum Engines, a Practical Treatise on
the Internal Combustion Engine.—By WM. Rosinson, M.E.,
Professor of Civil, Mechanical, and Electrical Engineering at the
University College, Nottingham, Spon.

Gas and Oil Engine, The.—By Duvaarp Crerk, A.M.Inst.C.E.
&c. 16s. Longmans, Green & Co.

Gas and Oil Engines.—By G. D. Hiscox. Engravings. 12s. 6d.
Spon. :

Horseless Carriage, The.—By Sre Davip Saroxoxs, Bart.,
Tunbridge Wells.

Horseless Carriages.—By J. E. TukE, Burleigh Villa, Harro-
gate. 6d. .
Horseless Road Locomotion.: Its History and Modern
Development. — By A. R. SENNETT, A.M Inst.C.E., Member
of Council of the Self-Propelled Traffic Association. £2 2s.

net. Whittaker & Co.

How to Run Engines and Boilers.—By EGBERT POMEROY
WatsoN. Illustrated. 3s. 6d. Spon.

Indicator. A Treatise on the Richards Steam.Engine Indicator.—
By Cuas. T. PorTER. 9s. Spon.

Inventor's Adviser on Patents, Designs, and Trade Marks,
The.—By REGINALD HADDAN. 38s. 64. Harrison & Sons.

L’Automobile de 1822-1835.- -By G. de Brasxpsmn, M Qoswwgme,
Brussels. - -



258

La Voiture de Demain-Histoire de 1’Automobilisme.—By
JoHN GRAND-CARTERET. 5fr. 250 Illustrations. 11 rue de
Grenelle, Paris.

Law of Motor Cars, Hackney and Other Carriages, The.—By
G. A. BoNNER, B.A. 7s. 6d. Stevens & Sons.

Law of the Motor Car, The.—By GRINWoOD MEARS.” 3s. 6d.
Reeves & Turner.

Law relating to Motor Cars, The.— By Lewis & PorRTER. 3s.
Butterworth & Co.

Le Carnet du Chauffeur.—By M. L CoMTE DE LA VALETTE.
1fr. 50c. ‘“ La Locomotion: Automobile,” Paris.

L’Industrie Automobile. — By Patr Sirrey. (Le Monde
Moderne, Nov., 1896.)

Les Automobiles, Voitures, Tramways et petits Véhicules.—
By M. D. FArMAN. Illustrated. J. Fritsch, Paris.

Les Tramways; les chemins de fer sur routes; les Auto-
mobiles et les chemins de fer de montagne & crémaillére.—
By E. StraroN. E. Bernard et Cte., Paris.

Liquid Fuel. Liquid Fuel for Mechanical and Industrial Purposes.
—Compiled by E. A. BRavrey Hopeerrs. Illustrations, 5s.
Spon.

Locomotive. Catechism of the Locomotive.—By W. N. ForNEY.
lustrated. 15s. Spon.

Locomotive Engine Driving: A Practical Manual.—By MICHAEL
Rey~orps, Member Soc. of Engineers, formerly Locomotive
Inspector, L. B. and 8. C. R. Ninth Edition. Including a Kry
T0 THE LocomMorivE ENGINE. Illustrations. 4s. 6d.. Crosby,
Lockwood & Sons.

Lubricants, Oils and Greases.—By ILTYyp I. REDWOOD. 4s. 6d,
Spon. .

Manuel du Conducteur Chauffeur d’Automobiles. — By
Macrice FarmAN. Illustrated. 3fr. “La Locomotion
Automobile,” Paris.

Manuel Pratique du Conducteur d’Automobiles.—By PIERRE
and Yvis GuEpoN. 5fr. J. Fritsch, Paris.

Manuel Pratique du Constructeur et du Conducteur de Cycles
et d’Automobiles.—By H. pE GrarriaoyNY. Hetzel et Cie.,
18 rue Jacob, Paris. :

Mechanical Road Carriages.—By W. WoRBRY BEAUMONT,
MIM.E, &c. Scciety of Arts Journal. 1£95.

Moteurs & Gaz et & Fetrole, Paris. 180%.
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Motive Power and Gearing.—By E. TReMiETT CARTER, C.E.
12s. 6d. The Electrician Puablishing Co.

Motor Cars and the Motor Car Act, 1896.—By W. SMyTH. 6d.
Hodges, Figgis & Co., Dublin.
Motor Cars or Power Carriages for Common Roade.—By
A. J. Warrws-Tavrer, C.E. Illustrated. 4s. 6d. Crosby,
Lockwood & Sons.

Narrow Gauge Railways.—By C. E. SpooNER, C.E. Plates. 15s.
Spon. : ,

Notes on. Bollée Steam Carriage.—By H. TrEscA, Proc. Inst.
Civil Engineers, 1875,

Notes on Motor Carriages.—B- J, H. K¥x16HT. Hazell, Watson
& Viney.

Parliamentary Papers :—

Report from the Select Committee (of the House of Commons) on
Steam Carriages, with the minutes of evidence and an appendix.
1831. No. 324.

Report from the Select Committee (of the House of Commons) on
Mr. Goldsworthy Gurney’s Case, with the minutes of evidence.
1834. No. 483.

Report from the Select Committee (of the House of Commons) on
Mr. Goldsworthy Gurney’s Case, with the minutes of evidence.
1835. No. 373.

Report from the Select Committee (of the House of Lords) on the
Tolls on Steam Carriages Bill, with the minutes of evidence.
1836. ‘

Report from the Select Committee on Turnpike Trusts, with the
minutes of evidence. 1839.

Report to the East India Company, by Sir Frederick Abbott,
upon the capabilities of Boydell's traction engine. 1857-58.
No. 249.

" Report to the War Department respecting the applicability of
Bray’s improved traction engine to the transport or conveyance
of heavy artillery. 1857-58. No. 451.

Minutes of Evidence taken before the Select Committee on the
Locomotives Bill, with the proceedings of the Committee. 1859.
No. 116. :

Report from the Select Committee on Locomotives on Roads, with
the proceedings, minutes of evidence, and sn wypeedim. A™.
No. 312.
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Report from the Select Committee (of the House of Lords) on
ighway Acts, together with the proccedings, minutes of
evidence, and an appendix. 1881. No. 371.

Petroleum. The Marine Transport of Petroleun.—By GRORGE
HerBERT LITTLE. 10s. 64. Spon.

Petroleum. A Practical Treatise on Mineral Oils and their By-
* Products.—By Itryp I. RepWooDp, Assoc. Mem. Am. Soc. M.E.,
&c. Forty tables und illustrations. 16s. Spon.

Power Locomotion on the Highway.— By Ruys JENKINS,
M.I.M.E. 25 6d. Wm. Cate.

Practical Treatise on Modern Gas and Oil Engines.-—By
F. Grover, A MI.C.E. 4s.6d. Technical Publishing Co.,
Manchester.

Practical Treatise on the ‘ Otto” Cycle Gas Engine, A.—By
WirriaM Noreis, M.I.M.E. 10s. 6d. Longmans, Green & Co.

Principles of the Transformer.—By FREDERICK BEDELL, Ph.D.
Macmillan & Co.

Road Locomotives. The History and Development of Steam
Locomwotion on Common Roads.—By WiLLiAM FLETCHER,
Mechanical Engineer. Illustrated. G&s. Spon.

Roads. A Treatise on Highway Construction.—~By AvustIN T.
Byeng, C.E. £1 5s. Spon.

Roads. The Maintenance of Macadamised Roade.—By THOMAS
CopringToN, M.Inst.C.E., &c. 7s. 6d. Spon.

Some Reminiscences of Steam Locomotion on Common
Roads.—British Assoc. Reports, 1894.

Steam Carriages.—By A. F. Yarrow. Proc. Society of
Engineers, 1862.

Steam on Common Roads.—B. J. MCLAREN. Proc. Inst. Civil
Engineers, 1890.

Steam Engine. The Steam Engine considered as a Thermodynamic
Machine.—By Jas. H. CorreriLr, M.A., F.R.S., Professor of
Applied Mechanics in the Royal Naval College. 15s. Spon.

Steam Locomotion on Common Roads.—By W. FLETCHEE.
bs. Spon.

Storage Battery, The.—By Ataustrs TREADWELL, Junr., E.E.,
&e. 7s.6d. Whittaker & Co.

Teeth of Wheels. Gear Tables for Laying out Accurate Tooth
Profiles.—By J. F. KLx1n, Professor of Mechanical Engineering,
Lehigh University. On card, 17 in. by 20 in. 15¢. Spon.
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Traité de la Construction, de la Conduite et de ’entretien des
Voitures Automobiles. — By CH. MirLANDRE and R. P.
Bouquer. Vol. 1,4 fres.; Vol. 2, 2 fres. E. Bernard et Cle,,
Paris,

Traité des Véhicules Automobiles.—By Lou1s LockkrT, Ingénieur
des Arts et Manufactures. 1: Les Vélocipddes. 2: Les
Voitures & Vapeur (out of print). 3: Les Voitures A Pétrole.
4: Les Voitures Electriques et autres. Price 2fr. 50c. each.
“La Locomotion Automobile,” Paris.

Traité théorique et pratique des Moteurs a gaz et & pétrole.—
By A. Wirz. E. Bernard et C'e., Paris.

Tramways : Their Construction and Working. — By
D. KINNEAR CLARK, M.Inst.C.E. 400 Illustrations. 780 pages.
28s. Crosby, Lockwood & Sons.

Velocipédie et Automobilisme.--By F. RfcamMey. Illustrated.
A. Mame et fils, Tours.

Voitures Automobiles.—By G. Corrier. Compte rendu de la

Course Paris - Bordeaux.  Société des Ingénieurs Civils de
France, Paris, 1895. )

~

r
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STATUTES

Affecting more or less directly those who lfanu;’acture,
Own, or Drive Automotor Vehicles.

—_—

ARBITRATION, 17 & 18 V., ¢. 125. (C.L.P.A., 1854.)

between master and workmen, 5 G. 4, ¢. 96 ; am., 7 W. 4

&1V. ¢c.32;30&31 V., c. 105.

between railway companies, 22 & 23 V., ¢. 69; by
joint-stock comp., 26 & 20 V., c. 89, s. 72,

—————— official rcferees, 36 & 37 V., c. 66,s.83; 44 V., c. 12,
8. 44.

BOARD OF TRADE, inquiries and arbitrations, 37 & 38 V., c. 40.

BOILER EXPLOSIONS ACT, 1882,45 & 46 V., c. 22.

BRIDGES, county, 4 & 5 V., c. 49 ; repairs, 5 & 6 W, 4, c. 31,8. 22 ;
33&34V.,c.73; 41 & 42 V., c.77,85. 21, 22; 43 & 44 V., ¢. 5.

‘CANAL BOATS, registration and regulation, 40 & 41 V., c.60; 47 &

. 48 V., c. 75.

CANALS AND NAVIGABLE RIVERS, preservation of peace on,3& 4 V.,
¢. 50.

CARRIERS ACT, 8 & 9 V., c. 42; am., 10 & 11 V., c. 94;

(traffic Act) 17 & 18§ V., c. 31; 21 & 22 V., c. 75.

tolls, 8 & 9 V., c. 28.— See *“ Railway and Canal.”

CARRIAGES, hackney, waggons, carts, and drays (metrop.), 1 W. 4,
c.22;6&7V.,c.8;13& 14V, c.7; 37&38YV.,,c.35,sched.;
16 & 17 V., ¢. 33; 16 & 17 V., ¢c. 127; 30& 31 V., c. 134;
32&33V.,c14; 46 V., c 10,8 7; 32 & 33 V.,c. 115.

CARRIERS, protection of, 11 G. 4 & 1 W, 4, c. 68; am,, 28 &
29 V., c. 94.

CorPYRIGBT, 6 & 7 W. 4,¢.59; 5&6V.,¢c.45; 10 & 11 V., c. 95
am,, 15 V,, c. 12.

OF DESIGNS, 5 & 6 V., ¢. 100; 6 & 7 V., ¢c. 65; 13 &
14 V., c.104; 21 &22 V. c.70; 24 & 25 V., c. 73.

COMBINATIONS OF WORKMEN, 34 & 35 V., c. 32; 38 & 39 V., c. 86.

CusTOMS LAWS, 34 & 356 V.,¢c.103; 39 & 40 V., cc. 35,36; 45&46 V.,
c. 41; licences for letting horses, hackney and stage carriage
licences, male servants, armorial bearings, &c., 32 & 33 V., ¢. 14 ;
33 & 84 V., c. 32; hired carriage licences, 38 & 39 V., c. 23;
tea and carriages, 47 & 48 V., c. 25.

DANGEROUS GooDs, carriage and deposit of, on railways, 8 & 9 V.,
c.20; on tramways, 33 & 34 V., c. 78 ; in ships, 36 & 37 V.,
c.85; 38 & 89 V., c. 17 ; nitro-glycerine, 32 & 33 V., c. 113.—See
“ Petroleum.”

DiEs1exs, registration of, 46 & 47 V., c. 57.
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ELECTRIC LIGHTING ACT, 1882, 45 & 46 V., c. 56.
EMPLOYERS AND WORKMEN, 38 &3V, c 90; 41 V., c.16; 43 &
44 V., c. 42.
EXPLOSIVE SUBSTANCES, malicious injuries by, 24 & 25 V., ¢. 100 ;
46V, c.3; Exploswes Act, 1875,388 V., c. 17.
FACTORY AND WORKESHOP ACT, 1878 41 V., c. 16; steam wlustlm,
35& 36 V., c.61; whitelead factories and ba,kehouses, 46&47V.,
c. 83.
FIBE BRIGADE IN LONDON, 28 & 29 V., ¢. 90; 32 & 33 V., c. 102;
38&39V. c.6583;39& 40 V., c. 55; 40 & 41 V., c. 52;
41 & 42V, c. 37.
HORSE DUTIES AND LICENCES, 32 & 33 V., ¢.14; 33 &34 V. c. 32;
37 & 38V, c. 16.
SLAUGHTERING,7 & 8 V., ¢.87; 37 &38 V., c. 67.
administration of poisonous drugs to, 39 & 40 V., c. 13.
H-IGHWA7Y RATE ASSESSMENT AND EXPENDITURE ACT, 45 & 45 V.,
c. 27.
————— RATES (distraining), 12 & 13 V., c. 14.
—_— app. of, to tumplka-rua.ds, 4 & 5 V., c 59;
S. L. R. A., 1874 (No. 2) ; cont. 46 & 47 V., c. 40.
HiGHWAYS, consol 5&6 W 4,c¢.50; am., 2&3V c.45; + &
5V.,ec. 51; 8&9 V., c. 71.
INVENTIONS, protection of (international exhib.), 33 & 34 V., ¢. 27.
LoCOMOTIVES ON HIGHWAYS ACT, 1896, 59 & 60 V., c. 36.
1898, 61 & 62 V., c. 29.
————————— ROADS, 24 & 25 V., c. 70; 28 &£ 29 V., ¢. 83 ; cont.,
46 & 47 V., c. 40.
MASTER AND SERVANT, 30 & 31 V., ¢.105; 86 & 37 V.,c.75; 38 &
39 V., ce. 86, 90.
‘WORKMEN, councils of conciliation between, 30 & 31 V.,
e. 105; 35 & 36 V., c. 46.
MERCHANDISE MARKS ACT, 25 & 26 V., ¢. 88 ; hops, 29 & 30 V,,
c.37; 46 & 47 V., c. 57.
METROPOLITAN BUILDING ACT, 18 & 19 V., ¢. 122; 23 & 24 V.,
c.52;24&25V.,¢.87; 32&33 V., c.82; 41 &42 V., c. 32.
———— HACENEY CARRIAGE ACTS, 1 & 2 W. 4, ¢.22; 6 &
7V.,c.86;am.,13&14V.,c.7;16&17V.,,¢.33; 30& 31V,
c.134; 32& 33 V., c. 115; 38& 39 V., c. 66.
~————————— FIRE, 28 & 29 V., c. 90; 32 & 33 V., c.102; 38 &
39Y7 c. 65,8 3; 39&40V.,¢c.55; 40&41V c. 52 41&4"V
c. 8

—————————— STREET TRAFFIC, 2 & 8 V., ¢. 47,8. 53; 6 & 7 V,,
c.8; 16&17V., cc.33,127; 30& 31V, c. 134; am., 31 &
32V.,c.b5; 48V, c. 18.

PATENT LAW, 6 &7 V., c. 38; 7 & 8 V., c. 69; 48 & AT W (o \
48 & 49V, c. 63.
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PATENT, stamps on, 16 V., c. 6; 33 & 84 V., c. 97.

PrTROLEUY, 34 & 35 V., c. 105; 42& 48 V., c. 47 ; Hawkers Act,
1881,44 & 45 V., c. 67 —¢ Dangerous Goods

PuBLIC CARRIAGES (hackney and stage).—See ¢ Carriages.”

RAILWAY AND CANAL TRAFFIC REGULATIONS, 17 & 18 V., c. 81;
(cheap trains, canals) 23 & 24 V., c. 41.

RAILWAYS, construction and regulation of, 3&4 V.,c.97; 6&6V,
c.55;7&8 V., c. 85;27 & 28 V.,c. 120; 30 & 81 V., ¢. 127;
31 & 32 V., c. 119; 383 V., ¢.19;34 & 35V,c.78; 36 &
37V.,e.76; 42and 43 V., cc. 49, 56 ; 36 & 37 V., ¢. 48; cont.
46 & 47 V., c. 40.

——— CLAUSES CONSOLIDATIOXN ACT,8 & 9V, 0. 20 ;26 &27V,,
c.92.

CHEAP TRAINS ACT, 1883 ; passengers duty, 46 & 47V
c. 34.

obtaining of further powers by, 27 & 28 V., c. 120; and

for construction of, 27 & 28 V., ¢. 121; 33 & 34 V, ¢ 19;
rolling steck protectxon, 30& 31 V c. 127 38&39V.,,c. 3l

RESTRAINT OF TRADE, stututes as to, rep., 7 & 8 V., c. 24,

REGISTRATION OF DESIGNS, 46 & 47 V., ¢. 57.

TRADE MARKS.—See “ Merchandize.”

TRADES UNION (general Act, 1871), 34 & 35 V., ¢c.31; 39 & 40V.,
c. 22,

TRADING COMP. INCORP., 25 & 26 V., c.89; 80 & 31 V., c. 131.

TRAMWAYS, 33 &34 V., ¢. 78 ; 34,&80\7 c. 69; 35 &.SGV c. 48
North London, 32 & 33 V ¢ cl; South London, 32 &. 33V.
C. XCIX.

TURNPIKE ROADS, 3 G. 4,¢.126; 4 G. 4,¢c. 95; 7 & 8 G. 4, c. 24;
9G.4,¢. 77; 4 & 5 V., cc. 83,51; 12 & 183 V,, ¢c. 87; 13 &
14V, c.79; 25 & 26 V.,c. 56; 26 & 27 V., c. 94.

— " locomotives on, 24 &25V.,¢c.70;28& 29V,
0. 83;41&42V, c 77

——— . huisances on, 27 & 28 V., e 75.

————— TRUSTS (union), 12 & 13 V., ¢. 46; 13 & 14 V., c. 79,
24 & 25 V., c. 46.

————————— (applic. of highw. rates to), 4 &8 V., c. 59; 46 &
47 V., c. 40.

———————— debts, 14 & 15V, c.88; 16 & 17 V., c. 185; 17
&18V.,c.568; 24&25V.,¢c.46;32&383V.,¢.90,s8. 7; 37 &
38 V., c. 95,811; 40& 41 V. c. 64,8. 9.

——————— CONTIY. AXD REPEAL Ac’rs, 42 & 43V, c. 46; 43 &
44V, c.12; 44 & 45 V., ¢c.31; 46 & 46V, ,¢c.52; 46 & 47 V.,
. 21 47&4BV c. 52; 48&4QV c. 37.

.
H
]
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GLOSSARY OF TERMS USED IN AUTOMOBILISM.

FRENCH—ENGLISH.

Acter, steel.

Acier fondu, cast.steel.

Aiguille, needle.

Aile d’hélice, blade of a screw-
propeller.

Avlette, flange, projection, studs.

Alliage, alloy.

Aimant, magnet.

Alleré, drawn in.

Amiante, asbestos.

Angle oblique, bevel.

Appareil,gear, works,arrangement.

Appareil a chauffer Ueau d’ alimen-
tation, feed-water heater.

Arbre, shaft.

Arbre & manivelle, crank-shaft.

Arridre, astern, backwards.

Aspiration, exhausting, suction.

Awvant, ahead, forward.

Avarié, damage.

Bagnolet, waterproof cover, tar-
paulin.

Bague de piston, piston ring.

Baille, bucket.

Banc, seat.

Banquiére, clamp.

teering-
Barre s

Barre de gouvernail {?i?l%ile or
Basse pression, low pressure.
Bec, candle, stack.

Bielle, connecting rod.

Bielle d’excentrique, eccentric rod.

Bielles pendentes, side rods.
Blanc de céruse, white-lead.
Blindage en fer, iron sheeting.
Boite a tiroir, slide-valve chest.
Botte & vapeur, steam trap.
Boulon, bolt, pin. )
Brinqueballe, pamp-handle.

Brise circuit, circuit breaker.
Broche, spindle.

Bronze de canon, gun-metal.
Bruit, noise.

Caillebottis, grating.

Caisse @ eau, water tank.

Caisse d petrole, petrol tank.

Caisson, box.

Carneaux de chaudidre, boiler flues.

Chaine, chain.

Chaine & la vaucauson, pitch chain.

Chaine sans fin, endless chain.

Chaloupe & vapeur, steam-launch.

Charniéres, hinges.

Chassis, frame of a vehicle.

Chaudiere, boiler, generator.

Chaudronnier, boiler-maker,

Chavirer, capsize.

Chemin, road, track.

Cheminée, chimney.

Cheral rapeur, horsepower.

Cheville, bolt.

Cheville a eillet, eye-bolt.

Clapet, clack valve.

Cloison ' étanche, watertight bulk-
head.

Clou, nail,

Collerette, flange.

Collet, neck, collar.

Collier d’excentrique,
strap.

Composé explosif, explosive com-
pound.

Compteur, meter or counter,

Condenseur, condenser.

Cornet a& longuin, foghorn.

Corniére, angle-iron.

Cété, side.

Cou de cygne, gooseneck.

Coulisseun, groove.

eccentrio
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Courbaton, bracket.
Courie joint, butt joint.

Fer d’angle, angle-iron.
Fer en barrer, bar-iron.

Couronne & empreviente, sprocket . Fer en T, tee-iron.

wheel.
Courroie, belting.
Course, stroke.

. Filon, rope.
Fils, wires.
Flotteur, float.

Course de piston, length of piston | Fonfe crue, pig-iron.

stroke.
Coussinet, bush.
Crampe de fer, iron staple.
Crapaudine, bed plate.
Creur, depth,
Cric @ vis, screw-jack.
Cuir, leather.
Cuivre, copper.

Dedans, internally, within.
Defauts, defects.

Dehors, cxternally, from without.
Dent, ratchet, cog, tooth.
Dessinateur, designer.

Dessous, under, below.

Détente, mechanisme de, expansion

gear.

Détente, oirigine de la, point of

cut-off.
Dimanche, Sunday.
Doucement, slowly.

Echappement, cscape, exhaust.
Eckelle, 1add zr.

Egouttoir, grating.

ZElancé, projecting.

En avant, go ahead, ahead.
Engregage-conique, bevel gear.
Engregages, gearing.
Escarbilles, cinders.

Essieu, axletree.

Etain, tin.

Etrorf, narrow.

Evacuation, discharge.
Ezcentrique, eccentric.

Fanal, lantern.
Fer, iron.
Ler @ yuban, hoop-iron.

Fonte de fer, cast-iron.
! Fontes, cestings.
i Foret, drill.
| Fort loin, a great way off.
| Fourneau, furnace.
Frein, brake.

| Fdt, cask.

i

. Garniture étoupe de moteurs,engine

i packing.

| Garniture métalligue, metallic
packing.

| Glissiere, guide.
Gond, hinge.
Gourerner, to steer.
Grue, crane.
Suindauz, windlass.
! Guirlande, girder.

i Hampe, handle.
Heaume, tiller.

! Hélice, screw-propeller.

. Hors, without, except, out of.
Houille, fuel.

. Huile, oil.

} Inflammation, ignition.

| Introduction, admission.

i Jambes, brackets.
Joint d clin . .
. Joint superposé }lap ped joint.
| Joint d collet, flanged joint.

! Léger, light.

Lest, ballast.

Liaisons, strengthening pieces.
- Linguets, pawls.
* Lundi, Monday.
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,

Machine d basse pression, low-
ressure engine.
achine d haute pression, high-
pressure engine.
Machine d percer, drilling machine.
Machine @ vapuer, steam engine.
Main d’@uvre, workmanship.
Mamelon, nipple.
Manidle, shuttle.
Manivelle, crank.

Manchons d'embrayage, friction
clutch.

Manomelre, stcam-pressure gauge.

Marteau, hammer.

Mechanisme de délente, slide-valve
or expansion gear.

Meéchke, spindle, barrel.

Mélange, mixture,

Minium, red-lead.

Motrice, moving, motor.

Niveau, level.

Palier, level, plummer block.
Peinture, paint,

Penture, hinge.

Pile, battery.

Plaque de fondation, sole plate.
Plombe de sirete, fusible plug.
Pompe @ air, air pump.
Pompe & bas, hand pump.
Pont, deck, platform, bridge.
.Pcmtre, gn'der.

Poulie, pulley.

Presse étoupe, stufling-box
Pression, pressure.

Presson, crow-bar.
Propulseur, propeller.

Regulateur, governor.
Remorquer, tug-boat.

, Reniflard, blow-through valve.
Réservoir, tank.

Ressort, spring.

Robmet cock, tap, valve.

Roue, wheel '
Roue conique, bevel or mitre wheels.
Roue de gouvernail, steering wheel.
Rouler, to roll.

Saille, cam, projection.
Samedsi, Snturdav.

Serrures, locks.

Siege, seat.

Son, noise.

Souffleur, blower.

Soupape, valve.

Soupape de sirete, safety valve.
Soute, bunker.

- Tambour, drum or barrel.
Taquet, cleat, clamp.
. T'ente, awning.
T'ige, spindle.
. Tille, platform.
. Tirage, draught.
; Tirage force, forced draught.
| T6le, boiler plate.
Tourillon, gudgeon, trunnion.
i Toute vitesse, full-speed.
| Tube de Inreau, water gauge.
| Tuyau, pipe.
: Tuyau d’asperation, suction plpe.
. Tuyau d’ecoulement, delivery pipe.

| Papeur, steam.

. Vendredt, Friday.
| Ventre a terme, purchase - hire
system.

"

Vitesse, speed.
Volant, fiywheel.
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ENGLISH—-FRENCH.

Ahead, en avant.

Air pump, pompe 3 air.

Air valve, soupape atmospherique.
Alloy, aillage.

Angle iron, for d’angle.

Apertures, ouvertures,

Asbestos, amiante.

Astern, en urridre.

Awning, tente.

Barrel, tambour.

Battery, pile.

Bearing, portie de I'arbre, cous-
sinets.

Bilge pump, pompe de cale.

Belting, courroie.

Bevel gear, engregage-conique.

Blades (of a screw), ailes.

Blow-off cock, robinet d’extraction.

Blow-through valve, reniflard.

Blower, soufleur.

Boiler, chautiere.

Boiler composition,
pour chaudieres.

Boiler mountings, accessoires de
chaudiere.

Bolts, boulons.

Brackets, jambes.

Brake, frein. '

Brass, laiton.

Bridges, ponts.

Buffer, ressort.

Busk, coussinet.

Butt strap, courie joint,

composition

Capsize (to) chuvirer.

Castings, fontes.

Cement, ciment.

Chest (slide-valve), boite 2 tiroir. .
Cinders, escarbilles.

Circuit breaker, le brise circuit.
Qircuit closer, le ferme circuit.
Clack valve, clapet.

Coal, charbon, houille.

Compound engine, machine com-
pose.

Condenser, condenseur.

Condensing engine, machine &
condenseur.

Conducting wires, fils, conducteurs.

Connecting rod, bielle,

Crane, grue.

Crank, manivelle.

Crank-shaft, arbre coudé.

Crosshead, un té, une traverse.

' Damage, avarié.

| Defects, defauts.

\ Design, devis, dessin.
Draught, tirage. .
Draughtsman,

machines.

| Driving shaft, 'arbre de couche.
Dynamo, dynamometres.

dessinateur des

Ease ker, doucement.
1 Eccentric rod, bielle d’excentrique.
« Eccentric strap, collier d’excen-
trique.
Eduction pipe | tuyeau d’evacus-
: Exzhaust pipe tion.
: Endless chain, chaine sans fin.
| Endless serew, vis sans fin,
| Exhaust valve, soupape d’evacua-
I tion. :
Expansion gear, mechanisme de
détente.
Ezplosive compound, composé
explosif.
Fan, ventilateur.
Faster, plus vite.

Feed-water  heater, appareil a
chauffer 'eau d’alimentation.
File, lime.

Fire-box, boite & feu.
. Fire engine, pompe & incendie.
. Fire-grate, gr\e.
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Firing battery, pile d’inflamma-
tion.

Fized expansion, détente naturelle.

Flange, ailette.

Flyes (boiler), carneaux de chau-
didre

Fog signal, foghorn,
longuin.

Forced draught, lirage force.

Force pump, pompe foulante.

Fore azletree, essieu de I’avant.

Forgings, euvres de forg.

Forward, en avant.

Frame, un couple, chassis.

Friction clutch, manchons
d’embrayage

Friday, vendredi.

Fuel, combustible.

Full-speed, toute vitesse.

Funnel (chimney), cheminee, tuyou.

Furnaceé, fourneau.

Fusible plug, plombe de sfirete.

cornet &

Gauge cock, robinet jauge.

Gauge glass, verres d’indicateurs
de hauteur d’eau.

GQauge glass, tube de niveau.

Gauge (steam), manometre,

(as engine, moteur & gaz.

Gearing, engregages.

@Girder, guirlande.

Governor, regulateur.

Grease cock, robinet graisseur.

G'roove, coulisseon.

Gudgeon, tourillon.

Guide, glissidre

Hammer, martcau.

Heating apparatus, appareils de
chauffage.

Heating surface, surface de chauffe.

High-pressure engine, machine i
haute pression.

Hinges, charnidres.

Hose, tuyeaux de conduite.

! India-rubber, caoulchouc.
' Ignition valve, robinet d’inflamma.
tion.
Injection valve, robinet de prise. -
Injector, injecteur.
Iron, fer.
i Iron plate, plaque de blindage.
i Iron sheeting, blindage en fer.

' Joists (steel), solives en acier.

- Ladder, échelle.
Lantern, a, un fanal.
. Lap (of valve), I'avance d I'evacua-
tion.
! Lead (metal), plomb.
i Lead (of valve), I'avance & l'intro-
duction.
Leak @, une voie.
Lenqth of piston stroke, course de
piston.
I Lifting jack, crics et virers.
Light, a, une lumiére,
Locks, serrures.
Low pressure, basse pression.
. Lubricator, graisseur.

Magnets, aimants.
Mean pressure, moyenne pression.
Metallic packing, garniture métal-
lique.
| Meter, comptour.
| Ml moulin.
i Mitre wheel, roue conique.
i Mizer, méhmgeur.‘
i Monday, lundi.

Nail, clou.
Naphtha, naphte.
Narrow, étroit.
| Neck, cou, collet.
Needle, aiguille.
Nipple, mamelon.
. Notise, son, bruit.
Notch, coche. N
 Nut, tcron.
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Off (a good way), fort loin.
01, huile,

Pace, pas.

Packing (engine), garniture étoupe ,
de moteurs.

Path, chemin.

Pawls, lengucts.

Petroleum tank, réservoir A pétrole.

Pig-iron, fonte-crue.

Pipe, tuyau.

Piston ring, bague de piston.

Piston rod, tige du piston.

Piston stroke, coup de piston.

Plummer block, palier. :

Point of cut-off, origine de la
détente.

Projection, saille.

Propeller, propulseur.

Propelling power, force motnco

Pulley, poulie.

Pump, pompe.

Purchase hire system, ventre X!
terme.

Ratclet, dent:

Rear axletree, I'essieu de arridre.

Red-hot, toute  rouge.

Red-lead, minium.

Reducing valve, soupape de réduc-
tion.

Ring, I'organneau.

Road rollers, rouleaux et com-
presseurs des routes.

Roll (¢o), rouler,

Rollers, galets.

Rotary, tourvant,

Rope, filon, corde.

" Steam

' Shafting, arbre de transmission.

Sheet iron, tble de fer.
Side rods, bielles pendentes.

- Slide-valve, tiroir,

Slow, doucement.

Snifting valve, soupape de purge,

Spanner, clef.

Speed, vitesse.

Spindle, gonjon,

Spring, ressort.

Sprocket wheel, couronne h ems
previente.

Stalk or stem, tige.

Steam, vapeur.

generator,
vapeur.

Steam-launch, chaloupe & vapeur,

Steam pipe, tuysu de vapeur,

Steam port, orifice d'introduction.

Steam trap, boite & vapeur.

Steam whistle, sifflet & vapeur.

Steel, acier. ‘

Steering wheel, roue de gouver-
nail.

Stoker (meckanical),
mechanique.

Stop, stop.

Stop valve, soupape d’arret.

Stroke, course,

Submarine, sousmarin.

Sunday, dimanche.

Superheated steam, vapeur sur-
chauffer,

Superheater, sur chauffour.

Surface (heating), surface de
chauffe.

chaudidre &

chauffeur

Tank, citerne, réservoir.

. Thursday, jeudi.

Safety valve, soupape dc¢ sireté,
Saturated steam, vapeur saturée. |
Saturday, samedi. ‘
Screw, vis.

Seat of valve, siege d’une soupape.

Sentinel ralve, soupape d'avertisse- |
{ Trunnion, \ouron.

ment.

\ Traction

Timber, bois.

T'in, etain.

Tools, outils.

Tow (to), remorquer. o
engine, machines A
traction.
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Tube expanders, elargisseurs de -

tubes.

Tubing (flexible metallic) tuynu:
en metal élastique.

Tuesday, mardi.

Tyre, bandage, bande d’une Roue.

Upset, renversement.

Valve, sonpape.

Washers, rondelles.

Watch, montre.

Wedneaday, mereredi.
Wheel-making machinery, charron-
age méchunique.

Wheelc roues.

Wind, vent.

lVindla:s, guindaux.

Wire rope, fils métalliques.
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. PATENT . .

HicH-SPEED ENCINES.

PATENT STEAM-DRIVEN '

- MOTOR YEHICLES.,

CAPACITY—15 CWT. TO 4 TONS.

T. COULTHARD & C0.,
PRESTON,
England; §



xXVi

ADVERTISEMENTS.

182, GRAYS INN ROAD, W.C.

LARGEST FACTORS IN THE MOTOR INDUSTRY,

Tricycles and Quadricycles. |
Beeston. .
De Dion and Bouton.
Chenard. ‘
Pheebus. ;
Clement.
Barré.
Comiot.

Carriages and Vans.

Motor Manufacturing Co.
Daimler.

Panhard.

Peugeot,

Hurtu.

Benz.

Bollee.

Humber.

Moret.

&c.,

&c., &c.

Il

AGENTS FOR—

Spare Parts and accessories for
all Leading Systems in stock.
Waliting avoided.

Carburettors.

ﬁondenéerzn iF
otor Castings and Forgings.

Component parts for Tricycles.

Tricycle Frames complete.

Motors complete.

par

SPECIALITY in Batteries
L.A.C. De Dion size.

Voltmeters and Amperemeters.

Densimeters.

Lubricators.

Horns and Bells.

Platinum Tubes.

Chains,

Tricycle Tanks.

Pressure Pumps.

Special Seats and Saddles.
otor Tyres of all makes. -

EVERY MAKE OF CARRIAGE-STEAM, OIL, OR
ELECTRICITY—QUOTED FOR.

EXPERIMENTAL WORK CAREFULLY EXECUTED.

Repairs a Speciality at the shortest possible notice.
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A remittance of

SECURES, ONE YEAR
POST FREE, — ALL OVER
FOR THE WORLD

‘The Automotor and Horseless
Vehicle Journal.

Posted regularly, immediately upon publication,
including all Extra Numbers free to yearly
subscribers. :

VOLUME 111, COMMENCED WITH THE OCTOBER ISSUE.

Proprietors : F. KING & CO., Ltd., 62, St. Martin’s
.Lane, London, W.C.

‘The “KING” Motors awarded Two Gold Medals, London General' Trades
Exhibition, 1898, for

MOTOR CARS AND MOTDR VANS AT REASONABLE PRICES.

The “*KING’’ MOTOR OAR Oo.,
70a, Rye Lane, Peckham.
(Clos. to L.C. & D. wd L.B. & 8.C. Railway Stations. 14 minutes jrom City).

Wholesale and Retail Agents for—

THE CALCIUM CARBIDE COS QX®DY
Patent Acetylene Gas Generators—Installations from L 4o 2.MN ke
Lights, &, Call and see our 8how Rooms.



xxviii ADVERTISEMENTS.

o THE
Mackenzie Cacciage Woeks.

The Proprietors of these Works beg to inform Electrical
Engineers, Carriage Builders, and Inventors of Motor Cars,
that they have laid down an Engineering Plant for the manu-
facture and complete equipment of ELECTRIC CARRIAGES,
PHZATONS, MOTOR CARS, ELECTRIC CABS, VIC-
TORIAS, also OIL MOTORS and PARCEL VANS of
every description.

ESTABLISHED OVER 30 YEARS.

DA™ Special designs prepared for Motor Car Inventors, and Expert
Electrical Advice given. Various Electrical Vehicles on view
daily for inspection and testing purposes. :

WORKS AND OFFICES—

26 & 27, Walnut Tree Walk, Kennington Road,

LONDON, S.E.
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AMERICAN ELECTRIC MOTOR CARS

AND

AMERICAN ELECTRIC CARRIAGE MOTORS.
RIKER-GEARINGS, FRAMES, AND LAMPS.

(SPORTING DOG CART TO CARRY 4.)

ILLUSTRATED CATALOGUES ON APPLICATION.
16 REGISTERED DESIGNS.

SHIPPEY BROTHERS,

LIMITED.

WHOLESALE DEALERS IN MOTOR CAR ARPLIANGES,
I3 & 14, King Street, Cheapside, London.

Do~ ABENTS WANTED N ALL DISTRITTS WEL RERRESRRNRS.




ADVERTISEMENTS.

F. KING & €O, L

ESTABLISHED 1875.
PUBLISHERS,

Newsyapee and
Seneeal Advertis

CONTRACTORS.

" 62, ST. MARTIN'S LA

CHARING CROSS. W.C.

PUBLISHERS’ and ADVERTISEMENT OFFIC.

THE AUTOMOTOR
HORSELESS VEHICLE JOUR

Blvertisements

Also received for all Newspapers and Peri
throughout the United Kingdom and Abr
Lowest Office Rates.
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"THE AUTOMOTOR

Horseless Vehicle Journal.

A RECORD AND REVIEW OF APPLIED
AUTOMATIC LOCOMOTION.

Published the middle of each month, price 6d.; post free, 7d.;
yearly subscription, 7s., inciuding all extra numbers.

This Journal has for its object the representation of the industry of Horse-
lgfo Locomotion, which has expanded to an enormous extent since the
“Locomotives on Highways Act, 1896,” was passed.

The articles and news contained in the paper cover the whole field of

t bilism. All novelties, from the smallest Motor suitable for a Bicycle
to a system applicable to the traffic of an Omnibus or Tramway Company,
are described and commented upon by competent writers.

~ Our arrangements enable us to supply information on all the latest

" improvi ts and develop ts in the princip facturing centres in
this Oountry as well as from the Continent, the Colonies, and the United
Btates of America. -

A special feature is the attention devoted to “ Patents.” This branch is

conducted by a leading authority on such matters. A description of alt

. specifications of interest is given as they are available, and the advice of the

g:d}torizf this branch of the paper is at all times available to those who may
esire it.

Special prominence is given to the doings of Companies, Societies, and
Organizations ted with the industry.

Legal questions generally, and the interpretation of bye-laws which are or
ma, framed under the Act, have been placed in charge of a reliable
authority, whose advice is at the disposal of correspondents.

Articles on technical points and details appear in each issue from expert
authorities.

The Form of Subscription may be filled up and returned to the Publisher,
or orders mag be &vlnced with any of the usual Bookstalls or Newsagents
8hould any difficulty in obtaining copies be experienced in a particular

district, an intimation to that effect will be much esteemed by the,
Proprietors,

Yearly subscription 7s., post free to any part of the World.

VOL. I.—The price of Vol. I., bound complete, has been raised to £1 11s. 6d,
net. Onrliy a few copies left, for which early application is necessary.

VOL. II.—Price 12s., bound complete, Now Ready.

VOL. III.=Commenced October, 1898.

May be obtained from usual Newsagenks, ot Jvsesk \\\3‘:
F. KING & Co., Ltd., 62, 8t. Martin's Lians, Losden N S
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" PETROLEUM BUNSEN BURNERS

FOR STEAM RAISING IN

MOTOR CARS, LAUNCHES

AND

OTHER SMALL BOILERS.

KJGuaranteed not to smoke uader asy
reasonable circumstances, and to make
: less noise than any other buraner of which
4 this can be sald. No steam blast, well
; distributed heat.

—_——

Bunsen Burners from 5$3/6, other
Burners from 2§/=; also Liquid
Fuel Brass Melting Furnaces show-
ing economies over coke up to73°/,
in money and 80 °/, in time.

The BICKFORD BURNERS Co., SAMBORNE,

‘Telephone :
22 DARLASTON.

RUBERY & CO., “ R‘ggg?hli);i?:;:r‘on.
Victoria Ironworks,
Darlaston,

South Staffs.

SPECIALITY . . .
MOTOR FRAMES OF ALL DESCRIPTIONS

Constructed of any section ot steel or \ton.
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e e m i e —————tl,

Established 1872.

C. CRASTIN,

ENGINEER,
16, Tollington Road, Holloway,

LONDON, N.

T T

ACETYLENE AND OIL MOTORS CONSTRUCTED
FOR HORSELESS YEHICLES.

MANUFACTURER OF
Baldwin and Crastin’s Patent Auto-
matic Acetylene Gas Generators for
Lighting, Heating or Motive Power,
and all Appliances and Improved
Fittings for use with Acetylene Gas.

ESTIMATES SUBMITTED FOR PUBLIC OR PRIV &R
INSTALLATIONS,
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ADVERTISEMENTS,

TeLearRaMs—" MOTOR,”

LEAMINGTON.

CHAS.T. CROWDEN,

Engineer and Expert in . .
Mechanical Road Traction, . .

MOTOR WORKS,
o éeeammgfon,

Near BIRMINGHAM.

MOTOR VEHICLES for Light
and Heavy Traffic in Stock
or Progress.

STEAM MOTORS,

Light and Heavy
OIL MOTORS,

ELECTRIC MOTORS,
ACCUMULATORS, &c.,
For Cars or Launches.

Patent
MOTOR VERICLE FRAMES.
GEARING.
STEERING
GEARS.
” »» ROAD WHEELS.
AXLES.

” ”

” "

” 1 ”

DIFFERENTIAL SHAFTS.
IGNITION TUBES.
” LAMPS.

ELECTRIC IGNITION
APPARATUS.

CARBURATORS, CONDENSERS
EXHAUST SILENCERS,
MOTOR FUEL, OILS,
LUBRICANTS, &c.,

In Stock.

INVENTIONS EXPLOITED.

MOTOR CARS BOUGHT,
EXCHANGED, &






