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No. 775,233.

Patented November 15, 1904,

UNITED STATES PATENT OFFICE.

GEORGE CURTIS CANNON, OF NEW YORK, N. Y.

AUTOMOBILE DRIVING-GEAR.

SPEGIFICATION_forming part of Letters Patent No. 775,283, dated November 15, 1904.
Applioatiﬂn filed November §, 1903, =Serial No.179,034. ‘No model.)

To all whom it maiy concern:

Beitknownthat I, Groree Curtis CANNON,
a citizen of the United States, and a resicdent of
the city of New York, borough of Manhattan,
in the county and State of New York, have in-

_ e e e —— e e ——

vented a newand Improved Automobile Driv-

ine-(zear, of which the followingisafull,clear,
and exact cescription.
Thisinventionrelatestothe differential gear
and appurtenant parts of a motor-vehicle.
According to my present invention the dif-
tferential gear 1slocated directly in the erank-
case of the engine and driven by a direct con-
nection with the crank-shaft. The divided
transmitting-shaft passes from the differential

cear and 1s Joined by Cardan or equivalent

Hexible connections with short shatts mount-
ecl, respectively, in the sides of the vehicle-
frame, which shafts in turn have suitable con-
nections with the driving-wheels. In this
manner a more compact and reliable structure
15 produced, and owing to the peculiar ar-
rangement of the shatt-sections and carcdans
the unavoidable “‘working™ of the vehicle-
frame 1n no way afl
the driving parts.
This specification is an exact description ot

one example of my invention, while the claims

define the actual scope thereof.

Retference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate correspoding parts in all the views.

Figure 1 1s a plan view of the invention.
Fie. 2 15 an enlarged horizontal section of the
crank-case and differential gear. Fig. 3 isa
still turther enlargement of the differential-
oear case and the driving-gear of the crank-
shaft, and Fig. 4 is a sectional elevation on
the line 4 4 of Fig. 3.

The engine here illustrated is a four-cylin-
der poppet-valve engine and 1s described and
claimed in my copending application tor en-
oines, filed of even date herewith, Serial No.
179,933.
sential to the present invention.

The engine lies horizontally, as 1llustrated
in KFig. 1, and 1s secured firmly to two cross-
bars «, joined to the side rails 4 and forming

ects the easy movement of -

Obviously, however, this is not es-

l

with said rails parts of the vehicle-frame. ¢
indicates the forward section of the crank-
case, and « the rearsection, which are bolted
together in the usual manner. ¢ 1ndicates
the eylinders, which are directly joined to the
crank-case section ¢.  The rear section « has

- a rearward extension ¢, to which 1s bolted a

cap 7, these parts ¢ and 7 forming the inclo-
sure for the differential gear.
The crank-shatt is formed 1n two sections

¢, and, as best shown 1n If1g. 2, each section

is formed with a flange ¢, these flanges lying
opposite to each other and having cavities 4
formed in their adjacent or i1nner faces. In
said cavities are set gibs 2, and the gibs also
sit 1n corresponding cavities /, formed in the
web of a spur-gear 7, which gear lies between

the flanges ' and 1s centrally orificed to re-

ceive the contiguous ends of the sections 4 of
the crank-shatt. Bolts 4 are passed trans-
versely throueh the flanges ¢" and gear 2, and

'1n this manner the two sections of the cranlk-

shatt and the gear ¢ are drmly connected to-
gether to turn as one integral part.

/[ 1ndicates the two sections of the differen-
tial-gear case, these sections being essentially
semispherical and being connected rigicdly to-
oether by transverse bolts +:, which pass
through the flanges /' of the sections /. Liy-
1ng between sald flanges and encircling the
contignous edges of the case-sections / 1s an
annulus, peripherally toothed to formaspur-
oecar and notched for the reception of the
bolts 77, as shown in Fig. 4. In this manner
the sections / of the differential-gear case and
the gear-ring » are rigidly connected together
to turn as one integral part. Said gear-case
sections / have tubular extensions /%, which are
suitably mounted in boxes 7', formed on the
protuberance ¢ and cap 7, as shown best 1n
Fig. 2.

o Indicates the two sections of the drive-
shatt. These sections are revolubly mounted
within the tubular extensions /7 of the differ-
ential-gear case and respectively carry within
said case the beveled gears ». With these
vears mesh the bevel-pinions ¢, and said pin-
1ons are freely mounted on radial studs », pro-
jecting from an annulus ', which encircles
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the contiguous ends of the shaft-sections o.
The said studs 7 project between the contig-
uous edges of the sections / and have squar od
ends secured in corresponding cavities formed

in the inner periphery of the gear-ring #, as .

best shown in Fig. 4. In this manner the
shaft-sections ¢ are driven uniformly from the
crank-shaft ¢ and said shaft-sections ¢ are al-
lowed that differential movement essential in
motor-vehicles, as will be understood. If nec-
essary, some additional support rigid with the
engine may be provided for the outer portions
of the shaft-sections o, butthisisnotessential.
The shaft-sections o project oppositely to
the respective sides of the frame and have
Cardan connections s with short shafts ¢,
mounted in suitable boxes &', carried by the
side rails & of the frame. Saild shafts ¢ are
connected to the vehicle driving-wheels (not
shown) either directly or by a suitable gear .

Tn this manner the shaft-sections o are mount- |

ed securely in and move with the engine; but
at the same time the shaits 7 are revolublv
driven, and through the cardans s any work-
ing of the frame mtendlno to throw the shatt-
sections ¢ and the shafts 7 out of alinement is
prevented from interfering with the evenness
and efficliency of the drive.

Having thusdescribed my invention, I claim
asnew and desire tosecure by Letters Patent—

1. The combination of a sectional crank-
shaft, said sections having flanges respectively

on their contiguous ends a gear set between |

anges, glbs bearing between the flanges
anc gear, and means for ta%temno the -i‘mc‘es
and gear tocrethel

. The comnbination of an engine-crank case
having parts forming an inclosure for a differ-
ential gear and havmu' boxes at opposite sides
of sald inclosure, a gear-case having tubular
extensions mounted loosely 1n the boxes, a (l1f-

Sal.d

ferential gear carried by the gear-case and

comprising a gear-ring encnchna the case,
anc Sllatt~sect10ns mounted revolublv in the
said tubular extensions of the gear-case and
connected with the differential gear.

3. The combination with a motor-vehicle
frame, of an engine mounted directly there-
on,.a differ ential gear supported by bearings
rigid with the engine, shaft-sections connect-
ed with the differential gear and extending
transversely toward the respective sides of
the frame, shafts mounted respectively in the
sides of the frame, Cardan connections be-
tween the last-named shafts and the respec-
tive shaft-sections, and driving means con-
nected to the last-named shatts.

4. Thecombination with a vehicle-frame, ot
an engine mounted directly thereon and com-
prising a crank-case having parts rigid there-
with forming an mclomre for a differential

cear, a differ rential ogear mounted in said in- |

closure, shaft-sections connected with said
cllr"elentlal cear and extending respectively

toward opposite sides of the tmme additional

775,233

shafts mounted respectively in the sides of
the frame, Cardan connections between the
‘lddlthﬂ&l shafts and the shaft-sections, and
driving means connected to said additional
shafts. -

5. The combination with a motor-vehicle
frame, of an engine mounted thereon, a differ-
ential-gear case 110‘1(:1 with the engine, a differ-
ential gear contamed in the gear-case and
driven “from the engine, shaft-sections con-

W

' nected with the differential gear and extend-

ing transversely toward the respective sides
of the frame, shafts mounted respectively 1n
the sides of the frame, Cardan connections
hetween the last-named shafts and the respec-
tive shaft-sections, and driving means con-
nected to the last-named shafts.

6. The combination with a motor-vehicle
frame, of an engine mounted thereon, a differ-
ential gear supported rigicdly by the engine,
shatt-seetlons connected with the differ ential
gear and extending transversely toward the
respectwe sides of the frame, means mounted
on the sides of the frame for driving the ve-
hicle, and Cardan connections between said
means and the respective shaft-sections.

. The combination with a motor-vehicle
fr a,me of an engine mounted thereon, a Qlff@l-
ential-gear case rwld with the engine, a differ-
ential gear mounted in the case and driven
from the engine, shaft - sections connected
with the dlfferentml cear and extending to-
ward the sides of the frame, vehicle-driving
means mounted on sald sides of the frame,
and Cardan connections between the said
means and the respective shaft-sections.

8. The combination with a motor-vehicle
frame, of an engine mounted thereon, a dif-
fer entml gear sustamed rigidly and chrectlv
by the engine and driven therefrom, shaft-
sectlons connected with the differ entml oear,
two vehicle-driving means mounted on the
trame, and Cardan connections respectively
between said driving means and the shatt-sec-
tions.

9. The combination of an engine-crank case
having an inclosure for a differential gear car-
ried directly by the said case and former with
boxes, a differential-gear case proper having
tubular extensions forming bearings mounted
in the boxes, a dlffelentml gear mounted n
the differential-gear case, and shaft-sections
connected with the differential cgear and pro-
]ected respectively through the said extern-
sions of the differential-gear case.

10. The combination with a supporting
means, of a differential-gear case having tu-
bular extensions mounted in said supporting
means and sustained thereby, a differential
gear mounted in the gear-case, and shaft-sec-
tions connected with the dlﬁerentml cgear and
1)‘LSSBC1 respectively through the smd exten-
sions of the dlfferenmal-wear case.

11. The combination of a sectional shaft,
the sections having flanges at their contigu-
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ous ends, a gear set between said ﬂano es, fas-
tening means passing through the fl
oear. and means bearing betweun the sides of
the oear and the respective flanges for resist-
Ing “the incepencent turning movement of
saicd parts.

12. The combination of a sectional shaftt,
the sections having flanges at their contigu-
ous encs, a membel lucated between said
flanges, gibs bearing between the flanges and
sald members, and means for fastening the

fHanges and sald member together.
13. The combination of a Inotm—vehlde

tframe, an engine mounted ther eon, a cliffer-
ential gear suppmted by the engine, shafts
connected to the differential gear and extend-
1ng transversely toward the respective sides

of the frame, shafts mounted respectively in

the sides of the frame, Cardan connections
between the last-named shafts and the respec-

anges and | nected with the last-named

<5

tive shaft-sections, and driving means con-
shafts.
14. The combination of an engine-crank
case having a hollow extension, a cap fas-
tened to sald extension and forming therewith
an 1nclosure for a differential gear, a ditfer-
tial gear mounted In said inclosure, a crank-
ha,tt a spur-gear attached to the crank-shatt
and projecting into the said hollow extension
of the crank-case, and a spur-gear connected
to the differential gear and meshed with the

- fArst-named spur-gear.

Intestimony whereof I havesigned my name
to this specification in the presence of two sub-
scribing witnesses.

GEORGE CURTIS CANNON.
Witnesses:

JENNY . CANYON,
ARTHUR J. MOULTON.
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