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"UNITED STATES PATENT OFFICE.

GEORGE J. THOMAS, OF LANSING, MICHIGAN, ASSIGNOR TO DUPLEX TRUCK COMPANY,
OF LANSING, MICHIGAN. '

VARIABLE-SPEED GEARING.

1,234,966,

7o all whom it may concern.:

Be it known that I, Georer J. THoMAS, &

_citizen of the United States, residing at

Lansing, county of Ingham, State of Michi-
gan, have invented certain new and useful

Improvements in Variable-Speed Gearing,

of which the following is a specification.

This invention relates to improvements in
variable speed gearing. ’

The main objects of this invention are:

First, to provide  an improved variable
speed gearing which is compact and simple
in structure and at the same time provides
for a considerable number of variations in
speed.

Second, to provide an improved variable
speed gearing which is well adapted for use
in four-wheel drive motor vehicles. ‘

Further objects, and objects relating to
structural details, will definitely appear

~from the detailed description to follow.

- I accomplish the objects of my invention
by the devices and means described in the
following specification. The invention is
clearly defined and pointed out in the claims.

A structure which is a preferred embodi-
ment of my invention is clearly illustrated
in the accompanying drawing, forming a
part of this specification, in which:

Figure I is a detail longitudinal section

of my improved transmission taken on a

line corresponding to line 1—1 of Figs. II
and IIT, the shafts being shown in full lines,
the supports or hanger attaching lugs for

the gear box or casing being omitted; the

operating means for the clutches and the

. springs in the casing to accommodate the

same. are also omitted.

- Fig. II is-a transverse section on a line
corresponding to line 2—2 of Fig. 1.

Fig. I1T is a transverse section on a line
corresponding to line 3—3 of Fig. L.

Fig. IV is a detail longitudinal section on
a line corresponding to line 4—4 of Fig. ITIL.

In the drawing similar reference charac-
ters refer to similar parts throughout the
several views, and the sectional views are
taken looking in the direction of the little
arrows at the ends of the section lines.

Referring to the drawing, the casing or
gear box, designated generally by the nu-
meral 1, preferably comprises a barrel-like
body portion 2 with detachable heads 8 and

Specification of Letters Patent.- Patented J uly 31, 191%.
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4.. At one side the body portioh 2 is pro-
vided with a lobe-like extension 5, the pur-
pose of which will appear later. The casing

lustrated is provided with a removable

cover 6.
The casing head & is provided with a

“bearing, designated generally by the nu-

meral 7, for the outer end of the driving
shaft 8. A bearing, designated generally
by the mumeral 9, is provided within the
casing for the inner end of the driving
shaft. A jack or intermediate shaft 10 is
disposed parallel with the driving shaft, the
heads 8 and 4 being provided to support the
ends of the jack shaft. A besring 11 sup-
ports the
point.
The driven shaft 12 is arranged in aline-
ment with the driving shaft. The driving
shaft is provided with a bearing 13 for the
inner end of the driven shaft, the outer end

of the driven shaft being supported by a,

bearing 7 on the casing head 4.
The projecting end of the driving shaft 8

“is adapted to be connected to the engine

shaft or other source of power. A pair of
driving gears 14 and 15 is fixed with the
driving shaft. - These gears are disposed one
at each side of the bearing 9 and are of dif-
ferent sizes. ~ A pair of driven gears 16 and
17 is rotatably mounted on the jack shaft
10 to mesh with the gears 14 and 15, respec-
tively. A double jawed clutch 18 is splined
to the jack shaft between the gears 16 and
17 and adapted to be shifted to secure either
of the driven gears 16 and 17 to the jack
shaft and thus secure variable speed there-
for, or to a mneutral position, as shown in
Fig. I. The means for shifting the clutch
18 is not shown, as suitable means are well
known. : ’

In the embodiment illustrated the jack

shaft is provided with a pair of variable
speed driving gears 19 and 20 fixed thereto
and meshing with the variable speed driven
gears 21 and 22 rotatably mounted upon the
driven shaft. A double jawed clutch 23 is
splined to the driven shaft between the gear
21 thereon and the gear 15 of the driving
shaft and adapted to connect either the

-driving shaft directly to the driven shaft or

the gear 21 to the driven:shaft.
The jack shaft is provided with a driving

jack shaft at an intermediate .
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reverse gear 24, while the driven shaft is -

provided with a driven reverse gear 25, the
driving reverse gear being keyed to the jack
shaft, while the driven reverse gear is rota-
tably mounted upon the driven shaift.

A double jawed clutch 26 is splined to the
driven shaft between the variable speed
driven gear 22 and the reverse driven gear
25 and is adapted to be adjusted to connect
either of these gears to the driven shaft.
The gears 24 and 25 are connected by the
idler 27,—see Figs. IT and III, thereby se-
curing the reverse of the driven shaft when
the clutch 26 is engaged with the gear 25.
The operating means for the clutches 23 and
26 arenotillustrated, as they form no part of
this invention and suitable means are well

known in the art.
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The embodiment of my invention illus-
trated is especially designed by me for use
on four wheel driven motor trucks, and, to
facilitate connection to the front and rear
propeller shafts, I. provide a transmission
shaft 28, which is disposed in the extension
5 of the casing with its ends projecting
therefrom. The casing is provided with
bearings 29 and 30 for this shaft, the bear-
ing 80 being removable for convenience in
assembling. = The projecting ends 81 of the
shaft 28 are each adapted for connection to
the propeller or other power delivery shafts.

The shaft 28 is connected to the driven
shaft 12 by means of the gear 32 on the
driven shaft 12, the gear 83 on the shaft 28
and an intermediate connecting gear 34,—see
Fig. III. Other connecting. means might
be employed, such as sprocket wheels and
chain, or the power may be delivered di-

" rectly from the driven shaft or other suit-
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able transfer connections made thereto.

In the embodiment illustrated I provide
five speeds forward and two reverse, there
being two speed connections for the driving
shaft to the jack shaft and two speed con-
nections for the jack shaft to the driven
shaft and means for connecting the driven
shaft directly to the jack shaft. The re-
verse is through the reversing gears 24 and
25, as described. )

My improved variable speed gearing is
especially designed by me for embodiment
in trucks where a number of variations in

. speed are desirable to accommodate various
-road and load conditions, but is desirable
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and readily adapted for use in various rela-
tions and has the advantage of being com-
pact and comparatively simple and eco-
nomical in structure and also strong and

durable.
I have illustrated and described my im-

provements in a practical embodiment. I

believe the disclosure made will enable those
skilled in-the art to which this invention
relates to embody or adapt the same as may
be desired.

1,284,066

Having thus déscribed my invention, what
I claim as new and desire to secure by Let-
ters Patent, is: i

1. The combination of a casing, a driving
shaft, a bearing for-the inner end of said
driving shaft, a pair of driving gears on
said driving shaft disposed one at each side
of said bearing, a jack shaft disposed paral-
lel with said driving shaft, a pair of driven
gears rotatably mounted on said jack shaft

to mesh with said driving gears of said

driving shaft, a clutch disposed on said
jack shaft between said gears thereon where-
by either may be connected thereto to secure
variable speeds for said jack shaft, a driven
shaft disposed in alinement with said driv-
ing shaft, said driving and driven shafts
being provided with coacting bearings, a
pair of variable speed driving gears on said
jack shaft, a pair of variable speed driven
gears on sald driven shaft meshing with said
variable speed driving gears of said jack
shaft, a clutch disposed on gaid driven shaft
between one of said variable speed driven

‘gears thereof and the end of said driving

shaft and adapted to connect said driving
shaft or such gear to said driven shaft, a
driving reverse gear on said jack shaft, a
driven reverse gear on said driven shaft,
a clutch disposed between said driven re-
verse gear and the other wvariable speed

to connect either to said driven shaft, and
driving connections for said reverse gears.
2. The combination of a casing provided
with a lobe-like extension at one side, a driv-
ing shaft, a driven shaft disposed in aline-
ment with said driving shaft, driving gears
fixed to said driving shaft, a jack shaft,
driven gears rotatably mounted on said jack
shaft, and meshing with said gears on said
driving shaft, clutch means whereby said
driven gears may be connected to said jack
shaft to secure variable speeds therefor, vari-
able speed driving gears on said jack shaft
and coacting driven gears on said driven
shaft, reverse driving and driven gears on
said jack shaft and driven shaft, a reverse
idler connecting said reverse gears, clutch
means for connecting said variable speed
and reverse driven gears to said driven shaft
or connecting said driven shaft directly to
said driving shaft, a transmission shaft
adapted to receive driving connections at
each end disposed through said casing ex-
tension to project at each end, and a train
of gears connecting said transmission and
driven shafts and comprising gears on said
shafts and an intermediate coacting gear.

3. The combination of a casing provided.

with a lobe-like extension at one side, a driv-
ing shaft, a driven shaft disposed in aline-
ment with said driving shaft, driving gears
fixed to said driving shaft, a jack shaft,
driven gears rotatably mounted on said jack
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shaft and meshing with said gears on said’
driving shaft, clutch means whereby said
driven gears may be connected to said jack
shaft to secure variable speeds therefor,
variable speed driving gears on said jack
shaft and coacting driven gears on said
driven shaft, reverse driving and driven
gears on said jack shaft and driven shaft, a
reverse idler connecting said reverse gears,
clutch means for connecting said variable
speed and reverse driven gears tosaid driven
shaft or connecting said driven shaft di-
rectly to said driving shaft, a transmission
shaft disposed in said casing extension, and
a train of gears connecting said transmission
and driven shafts and comprising gears on
said shafts and an intermediate. coacting
gear.

- 4, The combination of a driving shaft, a
driven shaft disposed in alinement with said
driving shaft, driving gears fixed to said
driving shaft, a jack shaft, driven gears
rotatably mounted on said jack shaft and
meshing with said gears on said driving
shaft, clutch means whereby said driven
gears may be connected to said jack shaft to
secure variable speeds therefor, variable
speed driving gears on said jack shaft and

coacting driven gears on said driven shaft, .

reverse driving and driven gears on said
jack shaft and driven shaft, a reverse idler
connecting said reverse gears, clutch means
for connecting said variable speed and re-
verse driven gears to sald driven shaft or
connecting said driven shaft directly to said
driving shaft.

5. The combination of a casing provided
with a lobe-like extension at one side, a
driving shaft, aedriven shaft disposed in
alinement with said driving shaft, driving
gears fixed to said driving shaft, a jack
shaft, driven gears rotatably mounted on
said jack shaft and meshing with said gears
on said driving shaft, means whereby said
driven gears may be connected to said jack
shaft to secure variable speeds therefory
variable speed driving gears on said jack

shaft and coacting driven gears on said

driven shaft, means for connecting said vari-
able speed driven gears to said driven shaft
or connecting said driven shaft directly to
said driving shaft, a transmission shaft
adapted to receive driving connections at

- each end disposed through said casing ex-
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tension to project at each end, and driving

connections for said transmission and driven

shafts. .

_6. The combination of a casing provided
with a lobe-like extension at one side, a driv-
ing shaft, a driven shaft disposed in aline-
ment with said driving shaft, driving gears
fixed to said driving shaft, a jack shaft,
driven gears rotatably mounted on said jack
shaft and meshing with said gears on said
driving shaft, means whereby said driven

gears may be connected to said jack shaft
to secure variable speeds therefor, variable
speed driving gears on said jack shaft and
coacting driven gears on said driven shaft,
means for connecting said- variable speed
driven gears to said driven shaft or connect-
ing said driven shaft directly to said driv-
ing ‘shaft, a transmission shaft disposed in

" sald casing extension, #nd driving connec-

tions for said transmission and driven
shafts. .

7. The combination of a driving shaft, a
driven shaft disposed in alinement with said
driving shaft, driving gears fixed to said
driving shaft, a jack shaft, driven gears ro-

‘tatably mounted on said jack shaft and

meshing with said gears on said driving
shaft, means whereby said driven gears may
be connected to said jack shaft to secure
variable speeds therefor, variable speed
driving gears on said jack shaft and coact-
ing driven gears on said driven shaft, means
for connecting said variable speed driven
gears to said driven shaft or connecting said
driven shaft directly to said driving shaft.

8. The combination of a casing provided
with a lobe-like extension at one side, a driv-
ing shaft, a driven shaft, a jack shaft, co-
acting variable speed driving and driven
gears on said driving and jack shafts, means
for controlling said gears to secure variable
speeds for said jack shaft, coacting variable
speed driving and driven gears on said jack
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and ‘driven shafts, reverse driving and -

driven gears on said jack and driven shafts,
a reverse idler connecting said reverse gears,
means for controlling said gears to secure
variable speeds for saild driven shaft and to
reverse the same, a transmission shaft adapt-
ed to receive driving connections at each end
disposed through said casing extension to
project at each end, and driving connections
for said driven and transmission shaft.

9. The combination of a casing provided
with a lobe-like extension at one side, a driv-
ing shaft, a driven shaft, a jack shaft, co-
acting variable speed driving and driven
gears on said driving and jack shafts, coact-
ing variable speed driving and driven gears
on said jack and driven shafts, reverse driv-
ing and driven gears on said jack and driven
shafts, a reverse idler connecting said re-
verse gears, means for controlling said gears
to secure variable speeds for said driven
shaft and to reverse the same, a transmission
shaft disposed in said casing extension, and
driving connections for said driven and
transmission shaft.

10. The combination of a driving shaft, a
driven shaft, a jack shaft, coacting variable
speed driving and driven gears on said driv-

ing and jack shafts, means for controlling

sald gears to secure variable speeds for said
jack shaft, coacting variable speed driving
and driven gears on said jack and driven
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shafts, reverse driving and driven gears on

said jack and driven shaft® a reverse idler-

connecting said reverse gears, means for con-
trolling said gears to secure variable speeds
for said driven shaft and to reverse the same.

11. The combination of a casing provided
with a lobe-like extension at one side, a driv-
ing shaft, a driven shaft, a jack shaft, co-
acting variable speed driving and driven
gears on said driving and jack shafts, means
for controlling said gears to secure variable
speeds for said jack shaft, coacting variable
speed driving and driven gears on said jack
and driven shafts, means for controlling said
gears to secure variable speeds for said
driven shaft, a transmission shaft adapted
to receive driving connections at each end
disposed through said casing extension to
project at each end, and driving connections
for said driven and transmission shaft.

12. The combination of a driving shaft, a
driven shaft, a Thck shaft, coacting variable
speed driving and driven gears on said driv-
ing and jack shafts, means for controlling

1,234,968

said gears to secure variable speeds for said
jack shaft, coacting variable speed driving
and driven gears on said jack and driven
shafts, means for controlling said gears to
secure variable speeds for sald driven shaft.

18. The combination of a driving shaft, a
driven shaft, a jack shaft, coacting variable
speed driving and driven gears on said driv-
ing and jack shafts, means for controlling
#aid gears to secure variable speeds for said
jack shaft, coacting variable speed driving
and driven gears on said jack and driven
shafts, reverse driving connections for said
jack and driven shafts, and means for con-
trolling said gears to secure variable speeds
for said driven shaft and to reverse the
same.

In witness whereof, I have hereunto set
my hand and seal in the presence of two wit-
nesses. ‘

GEORGE J. THOMAS. [r.s.]

Witnesses:

H. M. Lkzg,
G. W. Hewrrr.
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