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T @il aphkom 18 M CONCETR 3 .

o it lnown thad T, WimLrae Y. STULLER,
o cifimen of the United Stales, residing at
Tretrots, in the couniy ot Wayne and the
Ginte of MEehigan, have jnvented certain
pew and useful Improvements in Engine-
¢ which the following is @ speci-

Sharters, ot
on.

imvention relates fo engine starters
nove pavticulacly to that class thereof
Ty coaployed 1o connection with hy-
o5y engines, and it has for one of its

srovision of an improved mecha-
h i o od by a flaid under
, said flwed preferably being comy-

Fhe imveniionr has furthermore, for ifs
object the provision of a mechanism com:-
prising a driving member which:is adapted
to bz brought inte cobperation with an ele-
mont diveetly and permamently connected
with the engine shaft, the orgamization being
soch: that the driving mmemder will be at first
mevedt slowly 1nto engagement with the
elowent on the emgine shadh while at the
same time slow rotury motion is imparted

* thereto nn$il the engagmg movement has
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iime m fall supply of pressure i will be
woiomatically aditted to the mechanism
whereby said driving member is eperated;
s that then the Jatter wilk be rotated under
its maximum power.

The invention has,
provision, v connection with the rotatable
clement carried by the engime shaft, of.an
air moter whick comprises & eylinder with-
4n which the pressure of the Hoid will be-
come effective i’ rotating the driving mem-
Der, the entrance of said Zaid into the cylin-
oy being controlied by a valve the first part
of its movement of whicly is caused: by pres-
sure finid admitted thersto by a mechanism
under the direct manual control of the per-
son operating the engine, wherswpon the
valve will automatically uncover & port
through which & full: supply of pressure
fuid will be admitted into the cylinder.

CPuether objects of the invention will
heyeinafter appear and be particularly de-
fined in the claims.

The invention has

in the accompamying drawings,

been clearly il.lust-rat‘ed

-struction and is herein shown as

cessed to a point of completion, at which’

also, for its object the

in: whicl

similar characters denote similar parts, and
in which—

Figure 1 is a top view of a hydro-carbon
engine equipped with my improved starter.
Fig. 2 is aw end view thereof, the fly-wheel
peing partly broken away. Fig. 3 illus-
trates a detail of the starting mechanism
partially brokem away ih section on line 3,
of Fig. 1, and Fig. 4 is an enlarged section
of a portron of the starting device. ,

Referring to the drawings 10 denotes a
hydro-carbon engine which may be of any
desired eonstruction, and the cramk-shaft
11 of which is provided with a fly-wheel 12

which in the present iustance constitutes the .

element upon whicl: the starting device be-
comes effective in turning the engine over
wntit the eylinders hereof receive the ex-
plosive spark. Tn the present instance the
starting device is operated by compressed
ain confained within a tank 13 from which a
supply pipe 1% leads past a valve 15 adapt-
od o he munually-controlled by the oper-
ator of the emgime.

The starting device proper consists of a
motor M which may be of any desired con-
a multiple
eylimder device, into the cylinder 16 of
whieh pressure fluid is permitted fo enter as
controlled by valve chests 17 which extend
over the air cylinders substantially in the
mamner shown i Fig. 1. Tnasmuch as the
particular constrwetion of this air motor

‘may- be of any well known construction it
'is noti deemed necessary to enfer into the de-

tails thereof. S IR

The supply pipe 14 is divectly connected
with one end of the cylinder 20. within
which a piston 21 is reeiprocable in one
dirvectiony by the pressure fluid entering
through said pipe. and in other divection by
a- spring 22 which normally maintains the
piston 21 in the position shown in dotted
Tines in Fig. 1. - _

‘A has been above stated, one of the essen-
tial features of the present invention con-
sistsof the provision of means whereby asmall
ciream of Anid under pressure will be first
admitted to the eylinder of the air motor as
soon as the control valve 15 has been oper-
ated with that end in view. this fine stream
of fluid entering the cylinder 20 as well as

a conduit 22 which is in constant apen com-
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munication with the interior of the supply
pipe 14and then branches out to both of
the valve chests above mentioned, thus sup-
plying motive foree to the aip motor in a
small quantity wlereby the wmotor shaft o3
of said motor will therefore be slowly ro-
tated. & pinion 24 is mounted for shiding
movement upon the shaft 23 and is rotatable
thevewith, so that if said pinion is moved
along on the shuft 23 it will come mnto en -
gagement with gear teeth 25 provided on the
fly wheel 12, ,

The means for sliding ‘the pinion 24 con-
sist preferably of the cylinder 20 and the
piston 21 above mentioned, the piston rod
26 having at its forward end 2 bifur ated
arm 27 the branches of which enter aroove
28 provided therefor in the hub of said
gear. From the foregoing it will be under-
stood. that when the control valve 15 1s
opened, air under pressure will enter the
eylinder 20, thus moving the piston rod 26,
with the pinion, in a forward direction and
therefore bringing the pinion and gear
treth 25 into éngagement. At the same
time, as has been stated above, rotary mo
tion is imparted to the shaft 23 of the motor
throngh the fine stream of air passing
through the by-pass pipe 29 above referved
to. The slow rotary moetion i= used solely
for the purpose of bringing the gear teeth

into engagement with each othes without |

any undae shock fo the mechanism, but
after these teeth are once in sufficient. en-
gagement that the air motor may
ated in full speed and wnder maximum
power, the furiher movement of, the piston
21 is talen advantage of to uneover a port
30 in the cylinder 20 to permit o full sapply

he oper- |

|
|
|
|
|
i

of pressure air divectly into the braneh pipes

3L whieh sad to the valve chest 17, so that
eonsequeny.y 2 is then admitted to gaid
valve cliests for an amonnt equal to the

area of the port plis the area of the by~
pass pipe 22, under which conditions the
motor will operate vnder its maxinnm

power. As soon as the fly wheel 12 hag thus
been rotated, the ntilit

ceases, and the control valve 15 may beopoer-
ated 1o shut off the stipply of pressure air
from the supply pipe 14 leading to the valve
chest, whereupon the spring 22 will return
the piston 21 to its normal position, thus
withdrawing the piston 24 from the teeth
25 of the iy wheel.

From the foregoing description, the oper-
ation of my improved starter will be ap-
pavent, and it shonld be understood that
many changes can be made in the general
in the particular
construction of some of the component ele-
ments of my improved device, without de-
parting from the spirit of the invention,
particularly in the devies whereby rofary

ty of the air motor

Cengine, of an aiv motor. a fnd
CPply.a evlimder,

18,381

motion i3 imparted to the pinion
4180 1n the mechanism wherehy the differen-

tial rotary movements are imparted to the

maotor shaft 93,

I claim:—

1. The combination with a hydro-carbon
engive comprising a erank shaft, and a disk
secured thereto, of o fluid pressure supply,
a motor operable thereby, a member ro.
tatable hy said motor and adapied to drive
said  disk, means fop admitting & small
stream of fluid under pressure to the motor
for slowly rotating the same, deviee shift-
able by said pressure supply to rotatively
connect said rotatable member and the disk
aud normally disconnecting same, and means
for admitting a full supply. of 8uid
bressure to the motor upon s predetermined
movement of said shiftable device into its
“eonimecting” position,

2. The combination with a hydre-carbon
‘ngine comprising a crank shaft, and a disk
eenved thereto, of g fuid pressure supply,
& motor operable thereby, a member voiata:
ble by said motor and adapted to drive said
disk, ‘means for admitting a small stream
of “flnid nder pressure io the motor for
slowly rotating the same. n doviee shiftyble
by said pressire supply to votatively con-
nect sald rotatuble member und the disk
and  normally disconneeting  same, and
tweans for admitting a full suppiy of {nid
nnder pressure to the motor upon a prade-
terwined movement of said chiftable device
into its “councetine” position, the admis-
ston of the small stream of flnid pressure
and the movement of the shiftable device
toward its “connecting” position being ef-
ferted simultancously.

The combination with
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a hydro-carbon
1d pressure sup-
& conduit for condueting a
snradl stream of fluid under pressure to said
metor. a piston movable by said fnid 11T
plvin one direction in the evlinder to ro-
tatably connect wuid engine and maotor, a
port in the evlinder norn ally closed by said
piston and adapted to admit a full supply
of fluid under pressure to said mator b fl
predetermined. “point  of the " connecting-
movement of said pisten under the action
of the fnid wnder pressure, aud means for
admitting flnid pressure to said conduit and
the eviinder simultaneously,

4. The combination with s hydro-carbon
engine comprising a crank shatft, and a
member secured thereto for co-rotaticn, of
an air motor having a rotatable shaft, g
wheel carried by said moter shaft, a fluid
pressure supply, means for admitting a
small stream of said fluid under pressure
to the motor for slowly rotating said motor
shaft, and means shiftable by said Auid un-
der pressure for first bringing said “wheel

7
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~ in said cylinder and adapted to uncover said -
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into engagement with said ‘rotatable mem-

ber and then admitting a full supply of fluid |

under pressure to said motor.
5. The combination with a hydro-carbon

engine comprising a crank shaft, and a mem-

ber, rotatably connected therewith, of "an
wir-motor comprising a rotatable shaft, a
wheel carried by said motor-shaft, a fluid
supply, a cylinder permanently connected

with said fluid supply and having a port re-
mote from said fluid inlet, a piston movable

port at a predetermined point of its move-

ment, a conduit connecting said port with

said motor, and means for connecting said

~piston ‘with said wheel for shifting the lat-

ter longitudinally of the motor shaft to
bring the same into engagement. with the
member of the crank shaft. -

6. The combination with an internal com-
bustion engine, of an air motor, a cylinder

_provided with a port adapted to lead into

said air motor, a supply pipe leading into
said cylinder and provided with a branch of
relatively small bore having open communi-
cation with the cylinders of the air motor,

a c.Fiston monnted 1n said cylinder and -adapt-
€

to be moved. in a direction to uncover the

" port of the cylinder by the pressure of air

in the supply pipe, and means movable with

said piston into operative relation with the.
'vengine to start the latter:
. In mechanism of the character de- |

seribed, the combination of a-motor provided
with a fly wheel, an air motor, a cylinder
having a port adapted to-communicate with
the air motar, a piston movable in said cylin-
der, a rod conmected to said piston, the air
motor being provided with a drive shaft, a
pinion’ movable on said shaft and opera-

tively connected to said rod whereby it will
be moved by the latter into engagement with
~the fly wheel to drive the same, a supply

pipe leading into the cylihder, a valve con-
trolling said supply pipe ind a branch pipe

~air motor, a supply pipe 1

8

directly connected to the air motor and be-
tween the valve and the cylinder, for the
purpose specified.

8. In mechanism of the character de-
seribed, the combination .of a main motor 50
provided with a fly wheel, said fly wheel
being formed on its periphery with gear
teeth, of an air motor having a drive shaft,
a pinion movable on said drive shaft into
and out of engagement with the gear teeth BB
of the fly wheel, a rod operatively connected

‘to said pinion to move the same, a cylinder

having a port, an air motor. to which said
port leads, a piston mounted in said cylinder
and connected to-said rod to move the same, 60
the piston being adapted, at one point in its
movement, to open-said pory leading to the
ding mto the
cylinder, a valve carried by said su ply pipe,
and a by-pass connection from the supply 6%
pipe to the air motor between said valve and.
cylinder. .. , . o
9. In mechanism of the character de-.
scribed, the combination of a main motor.
provided with a fly wheel, an air motor pro- 7¢

+

"vided with a driving shaft, a pinion mov-

able on said shaft into and out of engage-
ment with the fly wheel, 'a rod operatively

‘connected to said pinion to move the same, a

cylinder having a port leading to the air 75
moter, a supply pipe leading into said cylin-

der, a storage_tank connected to the supply

pipe, a manually operable valve in said sup-
ply pipe,.a piston mounted in said cylinder
and connected to said rod and adapted :to 2t
uncover said port, a spring mounted in the
cylinder and arranged to return the piston
to normal position, and a by-pass connection
from the supply pipe to the air motor be-
tween the valve and the cylinder.
WILLIAM L. STULLER.
Witriesses:
Caas. F. ScaMeLz, . -
Groree W. SouLzs,




