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7o -all whom it may concern:

Be it known that I, James G. HEasiLET, 2
citizen of the United States of America, and
resident of Detroit, in the county of Wayne

5 and State of Michigan, have invented cer-
tain new and useful Improvements in Rear-
Axle and Transmission Construction, of
which the following is a specification.

This invention is a rear axle and trans-

10 mission construction, and among the objects
of the invention may be mentioned the sim-
plification of such constructions, minimizing
the machining required in mounting the
operating parts, facilitating the assembling

15 and dismantling of the components of the
structure, increasing the superiority of such
structures generally, and materially reduc-
ing the cost of manufacturing such struc-
tures. : : :

20 With the foregoing objects. in view, the
invention, speaking generally, embodies 2
frame or carrier member for receiving and
supporting the transmission mechanism, in-
cluding the differential, which frame and

25 mechanism are so associated that they may
be handled as a unit, and a codperating cas-
ing into which said unit may be readily in-
serted or removed, without dismantling any
parts of said unit, In the preferred em-

30 bodiment of the invention, said casing is s¢
formed or constructed as to serve the dual
purpose of housing the unit as specified, and
forming the rear.axle of a vehicle. ’

Tn making prior art structures of the gen-

-35 eral character under consideration, it is cus-
tomary to build up the structure from a
large number of parts which are bolted or
riveted together to form the rear axle and a
housing for the associated mechanisms. The

40 machining of these various parts is compara-
tively laborious and costly, and, as said
parts, in the main, are cumbersome, the
weight of the structure is very considerable.
To obviate this disadvantage in weight, it

45 has been the practice, particularly in light
.or medium weight motor cars, to construct

the parts from aluminum, or other light and.

expensive metals. Moreover, in the strue-
tures referred to, when any part of the oper-
50 ating mechanism gets out of order, or when
it is necessary to replace any part or parts
thereof for repair or otherwise, it is neces-
sary to dismantle practically the whole rear

of the automobile chassis; in other words, to
dismantle the rear axle and practically all 55
of its associated housings, supports, and ac-
tuating mechanisms. The present invention,
for the reasons given, overcomes the fore-
going disadvantages, and others, and con-
stitutes an important advance in automobile 60
construction.

Features of the invention, other than
those specified, will be apparent from the
hereinafter detailed description taken in
conjunction with the accompanying draw- 65
ings. i

In the accompanying drawings, I have
illustrated one practical embodiment of the
invention, but the construction shown
therein is to be understood as illustrative, 70
only, and not as defining the limits of the
invention.

Figure 1 is a substantially horizontal,
central section through a rear axle and
transmission construction embodying the 75
present invention, the wheel-operating mech-
anism being omitted in the interest of clear-
ness. Fig. 2 is a similar section through a
carrier member, showing the wheel-operat-
ing parts in elevation. Fig. 3 is a transverse 80
section on line 3—3 of Fig. 1, showing, in
section, a casing member which I prefer to
employ, and the carrier member or frame in
elevation. Tig. 4 is a front elevation of the
parts shown in Fig. 1. Fig. bisa section 85
on line 5—5 of Fig. 1, and Fig. 6 is a sec-
tion taken on line 6—6 of Fig. 1.

Referring to the drawings, A indicates a
sheet metal housing which is preferably
pressed up in two parts in the form shown 960
in Fig. 1, and then electrically, or other-
wise, welded together to form a rear axle a,
and transmission housing &’. At its for-
ward end, transmission housing a’ is pro-
vided with an aperture b, and at its rear end 95
is formed a larger aperture B, the latter
aperture being normally closed by a suitable
cover-plate B”. Aperture B is made of suf-
ficient size to allow of the passage there-
through of a frame or carrier member C, 100
herein shown as in the form of a single cast-
ing. At the forward portion of frame C
is a boss ¢, which extends forwardly beyond
the end of the frame, and on the sides, and
intermediate the ends of said frame, are 105
formed a pair of laterally projecting lugs
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D, which are positioned on the opposite sides

-of the frame.

Transmission housing ¢’ and frame or
carrier member C are so organized and pro-
portioned that said frame may be passed
from a position exterior of the housing,
through aperture B therein, and into a po-
sition interior of the housing, upon which
operation boss ¢ will pass through aperture
b in the housing and snugly fit ‘into said
aperture, for the purpose of centralizing
frame C -within the housing. To facilitate
this operation, boss ¢ is preferably tapered,
as shown more particularly in Fig. 1. More-
over, the transmission housing " is formed
with oppositely positioned pockets a* shaped
to conform to the lugs D, and said lugs
enter these pockets when the frame is in-
serted into, and seated within, the housing,
as described.  The lugs D and the sides of

. the pockets ¢? are provided with alined aper-

25

tures whereby bolts ¢ may be passed there-
through for the purpose of rigidly locking
the frame to the housing. Additional lock-
ing or securing means is provided in the
form of a plurality of bolts or lag screws
which are inserted through apertures &’ in

- the forward end of the housing and engage

30
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with the forward end of frame C. The se-
curing means described serves to rigidly lock
the parts together in such manner that they
will not be apt to work loose or rattle.

In the preferred embodiment of the inven-
tion, the trangmission mechanism and dif-
ferential, E and E’, respectively, are mount-
ed, in their entirety, interior of the frame
or carrier member C, as shown in Fig. 2,
and, in the initial installation of these mech-
anisms, they are assembled within the car-
rier member prior to attaching it to the
housing. After all of the parts of said
mechanisms are in place and in proper ad-
justment within carrier member C, the same
1s transported, as a unit, to a position in-
terior of housing o’, as shown in Fig. 1, and
secured in place as hereinbefore described.
When the carrier member is mounted in the
housing, the axle shafts and drive shaft are
coupled up in the usual manner, and the
torque or torsional rods F, which are gen-

- erally associated with rear axle construc-

55

60

tions, may be secured to the chassis in any

suitable way. The axle construction of this

invention is such that the torsional rods F
may be easily and rigidly secured thereto.
These torsional rods are preferably chan-
neled near their rear ends, and are provided
with yokes which straddle the pockets a? of
housing a’. The yoked portions of rods ¥
are provided with alined apertures so that

. the bolts d, which secure carrier member

65

within its housing; are adapted to simulta-
neously pass through the apertures referred
to in the rods and secure them in. place.
This results in a rigid and strong construc-
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tion, which rigidity is enhanced by provid-
ing flanges f on the rods at their channeled
portions, and riveting these flanges to hous-
ing a’ by rivets f’, as clearly appears in
Figs. 4 and 5.

By constructing the rear axle and its as-
sociated parts as described, the resulting
structure, in its entirety, is compact, strong,
and of pleasing appearance. Moreover, it
is dust-proof, thereby fully .protecting the
operating parts of the mechanism from dust
and grit. Furthermore, the construction is
such as to allow of very efficient lubrication,
since a heavy oil may be inclosed within
carrier member C to partially submerge the
operating gears and insure their thorough
lubrication. '

Another important feature of the inven-

.tion resides in the fact that the minimum

number of parts composing the supporting
structure for the differential and transmis-
sion mechanisms greatly -reduces the tend-
ency of “working” between the parts, and
there is, therefore, less liability of the joints
loosening, with the consequent disadvantage,
incident 1n prior art structures, of leakage
of the lubricating oil. '
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Themost important feature of the invention, -

however, is that the transmission mechanism
and differential may be assembled, in their
entirety, in a position outside of the chassis
of a motor car and thereafter picked up as a
unit and placed in position, or removed from
a motor car chassis as a unit, as the case
may be. This is, manifestly, a pronounced
advance in automobile construction, since, in
prior art structures, it is usually necessary
to assemble portions of the mechanism sepa-
rately on the chassis, and, in like manner,
dismantle the parts separately. This method
of operation is laborious and difficult; even
when ‘the chassis is stripped, and these dis-
advantages are, of course, much greater when
a vehicle body is mounted thereon. When
such is the case, it is not infrequent that it
is necessary to dismantle the entire rear por-
tion, of the chassis, including the running
gear, etc., to get access to some gear which
may have been stripped or otherwise ren-
dered inoperative. From the foregoing
comparison between the present invention
and prior art structures, the great commer-
cial importance of the former will be ap-
parent.

The carrier member which supports all
the mechanism embodies practically the en-
tire surfaces which it is necessary to ma-
chine, and, accordingly, when the small
casting C has been machined, substantially
all of the machining relative to the working
parts of the transmission mechanism and
differential is completed. Tt is apparent,
therefore, that the present invention greatly
reduces the number of surfaces to be ma-
chined, and concentrates the parts on which
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machining is necessary. Practically all the
work can be done on the carrier in a single
machine, thereby greatly economizing cost
over methods heretofore employed in con-
structing the supporting and incasing de-
vices for the transmission and differential.

In the preferred embodiment of the in-
vention, casing or housing A is so formed as
to constitute both a rear axle construction
and a transmission housing. The invention,
however, is not restricted to a structure em-
bodying the combined housings as specified.
The invention, in so far as concerns the re-
movability of the transmission mechanism
and differential as a unit, or their replace-
ment in the chassis as a unit, is, of course,
applicable to various forms of rear axles.

T desire to have it understood that parts of
the invention may be employed, and some
of the advantages of the nvention thus se-
cured, without using the invention as an-en-
tirety, and, accordingly, I desire to cover
the invention as broadly as is commensurate
with the appended claims. '

Having thus fully described the invention,
what T claim as new, and desire to secure by
Letters Patent, is: C

1. In a structure of the class described,
the combination of a hollow rear axle pro-
vided with a forwardly extending casing
and having, at its back, an opening in aline-
ment with the forwardly extending casing,
a carrier member within said axle and cas-
ing, and removable therefrom through the
opening in the former, motor car transmis-
sion mechanism mounted on and carried by
the carrier member, and differential mecha-
nisms also mounted on and carried by said
carrier member, whereby the carrier mer-

‘ber with the associated transmission and

differential may be inserted into or removed
from the axle and casing as a unit.-
2. In a structure of the class described,

the combination of a hollow rear axle pro-

vided with a forwardly extending casing
and having, at its back, an opening in aline-
ment with the forwardly extending casing,
a carrier member within said axle and cas-
ing, and removable therefrom through the
opening in the former, motor car transmis-
sion mechanism mounted on and carried by
the carrier member, and differential mecha-
nisms also mounted on and carried by said
carrier member, whereby the carrier mem-
ber with the associated transmission and
differential may be inserted into or removed

from the axle and casing as a unit, and

means for rigidly securing the carrier in
position and simultaneously attaching the
torque rods of the vehicle to the carrier
member.

3. In a structure of the class described,

~ the combination of a hollow rear axle pro-

vided with a forwardly extending casing
and having, at its back, an opening in aline-
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ment with the forwardly extending casing,
a carrier member within said axle and cas-
ing, and removable therefrom through the
opening in the former, motor car transmis-
sion mechanism mounted on and carried by
the carrier member, and differential mecha-
nisms also mounted on and carried by said
carrier member, whereby the carrier mem-
ber with the associated transmission and
differential may be inserted into or removed
from the axle and casing as a unit, pockets
in the interior of the casing, and projections
on the carrier member adapted to seat in
said pockets to properly position the carrier
member within the casing.

4. In a structure of the class described,
the combination of a hollow rear axle pro-
vided with a forwardly extending casing
and having, at its back, an opening in aline-
ment with the forwardly extending casing,
a carrier member within said axle and cas-
ing, and removable therefrom through the
opening in the former, motor car transmis-
sion mechanism mounted on and carried by
the carrier member, and differential mecha-
nisms also mounted on and carried by said
carrier member, whereby the carrier mem-
ber with the associated transmission and dif-
ferential may be inserted into or removed
from the axle and casing as a unit, pockets
in the interior of the casing, projections on
the carrier member adapted to seat in said
pockets to properly position the carrier
member within the casing, and bolts passed
through the pockets and projections to se-
cure the carrier member in position.

5. In a structure of the class described,
the combination of a hollow rear axle pro-
vided . with a forwardly extending casing
and having, at its back, an opening in aline-
ment with the forwardly extending casing,
a carrier member within said axle and cas-
ing, and removable therefrom through the
opening in the former, motor car transmis-
sion mechanism mounted on and carried by
the carrier member, and differential mecha-
nisms also mounted on and carried by said
carrier member, whereby the carrier mem-

ber- with the associated transmission and

differential may be inserted into or removed
from the axle and casing as a unit, pockets
in the interior of the casing, projections on
the carrier member adapted to seat in said
pockets to properly position the carrier
member within the casing, and bolts passed
through the pockets and projections to- se-
cure the carrier member in position, said
bolts also serving to attach the torque rods
of the vehicle to the carrier member.
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6. In an automobile chassis, a casing em- 125

bodying a rear axle and a transmission hous-
ing, and a carrier member removably posi-
tioned within said casing, said carrier mem-
ber being adapted to support both the trans-

mission and differential mechanisms, where- 130
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by the carrier member, transmission and
differential mechanisms may be inserted -or
removed, as a unit, from said casing.

7. In a structure of the class described,
a carrier member adapted to support and
carry both the entire transmission and dif-
ferential mechanisms, whereby the carrier
member, transmission mechanism and dif-
ferential may be handled as a unit.

8. In a structure of the class described,
a carrier member adapted to support and
carry. both the entire transmission and dif-
ferential mechanisms, whereby the carrier
member, transmission mechanism and dif-
ferential may be handled as a unit, and a
casing in which said carrier and its asso-
ciated mechanisms are secured.

9. In an automobile chassis, a casing em-
bodying a rear axle and a transmission
housing, a carrier member removably posi-
tioned within said casing, said carrier mem-
ber being adapted to support both the entire
transmission and differential mechanisms,

1,212,835

whereby the carrier member, transmission

"mechanism and differential may be inserted

or removed, as a unit, from said casing, and
means for securing the carrier member with-
in said casing.

10. As a new article of manufacture, an
integral sheet metal casing adapted to serve
as the rear axle of a motor vehicle and to
incase the entire transmission and differ-
ential mechanisms of said vehicle, and a
common carrier insertible into and remov-
able from the casing and on which both the
transmission  and differential mechanisms

25
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are mounted, whereby the carrier, transmis- -

sion mechanism, and differential mechanism,
may be handled as a unit in their insertion
into or removal from, the casing.

Signed by me at Detroit, Michigan, this
31st day of December, 1915.

JAMES G. HEASLET.

Witnesses: ' .
R. E. Scrarcw,
Rox C. GameLE.
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