PATENTED NOV. 14, 1905.

No. 804,638,

J. J. TROEGER.
MULTIPLE CAR LOCOMOTIVE.

APPLICATION FILED SEPT, 29, 1904,

4 SHEETS—RHEET 1.

WITNESSES:

By

ATTORNEYS




PATENTED NOV. 14, 1905.

No. 804,638,

J. J. TROEGER.
MULTIPLE CAR LOCOMOTIVE.

APPLICATION FILED SEPT, 28, 1904,

4 SHEETS—SHEET 3.

INVENTOR

e sse S

CEGET

YA

'

8Y

ATTORNEYS




No. 804,638. PATENTED NOV. 14, 1906.

J. J. TROEGER.
MULTIPLE CAR LOCOMOTIVE.

APPLICATION FILED SEPT, 29, 1904,
4 SHEETS—SHETLT 3.

R
P\’ -
R
‘ ey
I o N
e
3 — |
“0 B
o
SHR TS
. N
% ‘\/
o ! S II:
" | — n
S : o
£ J | — #l
WITNESSES: R d’ N SO— INVENTOR
m]L"&Jf‘]:_Z?‘OéWW

ATTORNEYS

2e '%“ﬂ_ s
W& g H |




No. 804,638. PATENTED NOV. 14, 1905.
7. 1. TROEGER.
MULTIPLE GAR LOCOMOTIVE,

APPLICATION FILED SEPT, 29, 1904,

4 SHEETS—SHEET 4.

WITNESSES: . INVENTOR
eSS T Lo er
Prc u%%%\ w7

@“ Zfﬂ | &Y
7 | o




I0

5

20

25

30

35

40

45

50

55

 UNITED STATES

PATENT OFFICE.
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To all whom tt may concern:

Be it known that I, Jesse JErREMIAH TROE-
GER, a citizen of the United States, and a resi-
dent of Chicago, in the county of Cook and
State of Illinois, have invented a new and Im-
proved Multiple-Car Locomotive, of which the
followingisa full, clear, and exact description.

My invention relates to a locomotive and
car system by which every wheel of the cars
is made a driving-wheel. In the systems at
present employed it is impossible to run loco-
motives on narrow-gage railways to good ad-
vantage because the locomotives are top-
heavy. In order to pull the load, the loco-
motive must have sufficient weight to give the
necessary friction upon the tracks, and the

“addition of more weight when it is already
‘near the limit causes the driving-wheels to
slip and prevents the running of the train.

It is one of the objects of my invention to

-overcome these faults by connecting all the

wheels of the cars with the locomotive in such
a manner that each of the wheels isa driving-
wheel. Consequently the addition of more
load to the cars only makes the drive-wheels
press-upon the rails with ‘greater force, and
so provides for the more ready propulsion of
the train, provided there is sufficient power.
Moreover, instead of making the engine suf-
ficiently heavy to provide all the friction nec-
essary for the load which it is going to carry

it will only be necessary to make it heavy-

enough to provide the power, as the weight
of the cars and their loads is depended upon
to produce the desired friction. This will per-
mitthe use of a locomotive weighing from two
thousand to four thousand pounds in place of
those weighing more than twenty-eight thou-
sand pounds.

A further object of the invention is to pro-
vide a brake upon the main shaft of the loco-
motive which will be equivalent toan air-brake
on account of the fact that it is applied indi-
rectly to.all of the axles on the train.

A further object is to provide means for va-
rying the speed and reversing the motion of
the train. '

A further object of the invention is to pro-
vide means for connecting the cars together
and transmitting the motive power from one
to another in a convenient manner.

A still further object of the invention is to
provide means for disengaging the connec-
tions between the axles of any car and the
driving-shaft.

Further objects of the invention will appear -

in the course of the subjoined description.

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

Figure 1 is a side elevation of a locomotive
and cab, partly in section, showing one form
of my invention applied thereto. Fig.2isa
vertical longitudinal section of the running-
gear of a car constructed in accordance with
the principle of my invention. TFig. 8 is a
plan view thereof. Fig. 4 is a plan view of
the running-gear of the locomotive. Fig. 5
is a fragmentary plan view of a portion of the
floor of the cab. TFig. 61isa sectional view, on
an enlarged scale, of a device for coupling the
shafts of different carsand the locomotive to-
gether. Fig. 7 is a side elevation, partly in
section, of a portion of the operating-gear, on
an enlarged scale. Fig. 8 is a sectional view
on the line 8 8 of Fig. 7, and Fig. 9 is a per-
spective view of a portion of the operating
means.

10 represents the various portions of the
frame of the locomotive. Upon this frame is
mounted a cab 11, which is preferably pro-
vided with a compartment 12 for the recep-
tlon of a motor, a water-tank, and a gasolene-
tank, (not shown,) or for the reception of any
other driving means and accessories which it
may be desired to employ. The connecting-
rods 13 of the motor are designed to operate
cranks 14 of a main shaft 15. On this shaft
15 is secured a clutch-cup 16, by means of
which it is connected with a shaft 17. The
shafts 15 and 17 will hereinafter be designated
as the two portions of the motor-shaft. In-
side of the cup 16 are mounted a plurality of
clutch members 18, movable upon a frame 19
and operated by a series of rods 20, adjustable
by means of turnbuckles21. The inner ends
of these rods are connected with a collar 29,
which is capable of sliding upon the shaft 17
and is operated by means of a bell-crank 23,
connected through a rod 24 with a hand-lever
25. It will be obvious that the shifting of the
hand-lever back and forth upon the shaft 17
as a pivot will cause the bell-crank to force
the slide 22 in and out and cause the clutch
members 18 to engage with or be disengaged
from the cup 16. The lever 25 is provided
with a yoke 26, which is pivotally connected
with a frame 27, pivotally attached to the
shaft 17 and capable of a rotary movement
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on the sleeve. A box 28, mounted on the
frame, supports the end of the shaft 17. 1t
will be obvious, therefore, that the lever 25
may be swung upon the shaftas a pivot, orin
a direction at right angles thereto upon the
pivots, (not shown,) between the yoke 26 and
the frame 27. A link 29is pivotally connected
with the lever 25 and extends in a direction
substantially at right angles to the link 24, so
as to connect with the slide 30, mounted in
guides 31 upon the bottom of the cab 11.

This slide is provided with an arm 32, rigidly
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connected therewith,

33 represents a counter-shaft, upon which is
slidingly mounted a gear 34. Two gears 85
and 36 are slidingly mounted upon this shaft.
They are provided with sleeves 35* and 36,
having a space 37 between them. These gears
and sleevesare keyed to the shaft 33, but are ca-
pable of sliding longitudinally upon it. The
arm 32 extends into the space 37 between the
sleeves 85" and 36° and when the slide 80 is
reciprocated it will be obvious that the gears
35 and 36 will be reciprocated on theshaft 33
in the same manner.

The shaft 17 is provided with three gears
38, 39, and 40. The gear 38 is designed to
mesh with the gear 34 and the gears 89 and
40 with the gears 35 and 36, respectively.
Flanges 38" are provided to cause the gears 38
and 34 to constantly mesh with each other.

It will be seen that upon shifting the gears
35 and 36 in either direction one of them will
be caused to engage with the corresponding
gear upon the shaft 17, and if the gear 38 is
simultaneously disengaged from the shaft 17
the engagement of either of these gears 35
or 36 with its mate on the shaft 17 will cause
the latter shaft to operate at a lower speed.
‘When the gears are in engagement, in the
manner shown in Fig.7,the motion of the motor
will be transmitted to any gear in engagement
with the gear 38 at what may be ccalled
the ‘““normal” or ‘‘highest” rate of speed.
‘When, however, the gear 38 is disengaged
from the shaft 17, it rotates independently
of it, and the gear 35, brought into engage-
ment with the gear 89, motion will be trans-
mitted to the counter-shaft 33 by the two last-
mentioned gears, and from that through the
gears 34 and 38 to any other gear in engage-
ment with the gear 38 at a lower rate of speed.
A still lower rate may be obtained by engag-
ing the gears 36 and 40 with each other.

In order to disengage the gear 38 from the
shaft 17, a locking-clutch 41 is secured to the
shaft 17, and a sleeve 492, having engagement
with the clutch 41, is rotatably mounted upon
the shatt 17 and a keyway provided for the
gear 38. Upon the sleeve 42 is shown a cir-
cumterential groove 43, in which engages the
yoke of a lever or bell-crank 44, pivoted to a
stationary part of the machine by means of a
shaft 45. This bell-crank is provided with a

projecting end 47 and a reéntrant angle 46.

804,638

In the position shown in Fig. 9 it will be ob-
vious that the movement of the lever 25 to
the left about the shaft 17 as a pivot will
cause the bell-crank 44 to be operated so as
to throw the sleeve 42 into engagement with
the clutch 41 and cause the gear 38 to be for
the time rigidly secured to the shaft 17. It
will be seen also that if the lever in its origi-
nal position were pulled either forward or
backward along the length of the shaft 17
about its other pivots so as to clear the ends
of the reéntrant angle-piece 46 the movement
of the same lever upon the shaft 17 as a pivot
would not cause the operation of the bell-
crank and sleeve to throw the gear 38 into
rigid engagement with the shaft 17. Aswill
be explained later, this provides for keeping
the gear 38 in locking engagement with the
shaft 17 when the gears 85 and 36 are out of
engagement with the gears 39 and 40 and un-
locks the clutch 41 from the sleeve 42 when
either one of the last-mentioned gears is in
engagement with its mate.

The floor of the cab is provided with a slot
48, through which the lever 25 extends in an
upward direction, and above this slot is pro-
vided a frame 49 having a slot 50 provided
with extensions 51, 52, and 53, so as to give it
the shape of the letter E, as is shown in Fig.
5. Each of these extensions and the main
portion .of the slot is provided with a recess
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54 for the reception of a locking device (indi- -

cated in a general way by 25%) to keep the
lever in any position in which it may be
placed. Now it will be seen that with the
lever 25 in the position shown in Fig. 5 the
clutch 41 will be in engagement with the
sleeve 42 and the clutch members 18 will be
forced out into engagement with the cup 16,
so as to provide for operating the device at
the highest speed. When it is desired to
change the speed to a lower one, the first op-
eration necessary will be to pull the lever 25
backward to the slot 50. This operation will
not cause the link 29 to be materially affected,
but will push the link 24 in such a manner as
to swing the bell-crank 28 and uncouple the
clutch 16. Then the movement of the lever
95 along the slot 50 to the end of the slot in
either direction will cause the slide 30 to be
operated and place one of the gears 35 36 in
engagement with its mate. Simultaneously
with the operation of withdrawing the lever
from the slot 52 into the slot 50 the lever will
engage with the main portion 47 of the bell-
crank 44 and pull the sleeve 42 out of engage-
ment with the clutch 41, so that before the
gears 35 36 are brought into engagement with
their mates the gear 88 will have been dis-
connected from the shaft 17. After the de-
sired gear—as, for example, 35—has been
brought into engagement with its mate 39 and
it is desired to again connect up the clutch 16
the lever is forced backwardly in the slot 53,
which causes the clutch members to be en-
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vaged with each other and the shaft 15 to be
then rigidly connected with the shaft 17.
When this is done, it will be observed that the
lever 25 is forced along the end of the reén-
trant angle-piece 46; but as it has been moved
along sufficiently to cause it to be disengaged
from this angle-piece it will not move the
sleeve 42,

It has been stated above that the gear 38 is
in engagement with another gear to transmit
motion to the main shaft of the locomotive.
This other gear is represented by 55 and the
main shaft by 56, and it will be obvious that
whether the gear 88 is directly connected with
the shaft 17 or indirectly by means of the
gears 35, 36, 39, and 40 the motion of the shaft

17 will be transmitted to the shaft 56 in the.

same direction under all circumstances so far
mentioned. A reversing mechanismisdesired,
however, and the form which I have contem-
plated employing comprises a long or double-
faced pinion 57.  This pinion is provided with
a face of twice the width of the face of the
gear 38, and it is intended that the gear 38
shall always mesh with it and shall be moved
lengthwise of the shaft 17 for the purpose of
being disengaged from the gear 55. When
this is done, the frame 58, upon which the
pinion 57 is mounted, is swung ahout the shaft
17 as a pivot and brought into engagement
with the gear 55. Consequently it will be
obvious that the rotation of the shaft 17 will
be transmitted to the gear 55 in the opposite
direction and that the locomotive will be re-
versed. The flanges 88" cause the gear 34 to
move with the gear 38. For accomplishing
this result a sleeve 59 is slidably mounted upon
the sleeve 42, but is keyed to it, so that it
alwaysrotates with it. Thissleeve is provided
with a frame 60, which is pivotally connected
to a lever 61. The lever is also connected
with the frame 58 by means of a connection
62. It will be understood that the swinging
of the lever 61 about the shatt 17 as a pivot
will swing the pinion 57 toward or away from
the gear 55 and provide for the operation
above mentioned. Also the swinging of the
lever 61 along the shaft 17 will cause the gear
38 to be moved along the shaft and to disen-
gage it from the gear 55 when desired. The
lever 61 passes upwardly through.a slot 63
in the floor of the cab, and it is pivoted upon
a rod 64 in a slot 65 in the lever. It will be
understood that the swinging of the lever
about its pivot provides for the longitudinal
motion of its lower end and the gear 38 upon
the sleeve 42. 1ts other motion upon the shaft
17 as a pivot is allowed for by the rod 64.
The frame 49 is provided with an L-shaped
slot having two parts 66 and 67 for the lever
61 and a pair of notches 68 for a locking de-
vice 61% - It will be understood that this L-
shaped slot provides for the two motions of
the lever above mentioned and permits the
securing of the lever in the desired position,

a

so as to allow for forward or backward mo-
tion.

The numeral 56, which has been mentioned,
represents the main or line shaft upon the lo-
comotive, as well as the similar shafts upon the
various cars. Ifach of these shafts is provided
with a cap 69, and the caps at the two opposite
ends are provided, respectively, with a square
bar 70 and a thimble 71.  The bar and thimble
are preferably connected with the caps by
means of universal joints 72, and the thimble
is provided with a square passage 73 for the
reception of the bar70. It will be obvious that
when a bar 70 of one car is thrust into a thim-
ble 71 of another the rotation of one shaft
will cause the rotation of the other. By con-
necting these line-shafts with the various axles
of the carvs it will be obvious that a brake-
disk 74 may be applied to the main shaft in
the locomotive and brake-bands 75 applied by
means of a screw-threaded rod 76, so that the
whole of the cars may be braked at the same
time by the operation of a single brake in the
cab of the locomotive. = This is equivalent to
the operation of the air-brakes in use upon
heavy trains. The eab, as shown, is provided
with a hollow standard 77 and a hand-wheel

78 for operating the brake.

Each of the shafts 56 is preferably provided
with a bevel-gear 79 for each axle of the car.
This bevel-gear meshes with a second bevel-
gear 80, mounted on a shaft81 and rigidly con-
nected with a gear.82, mounted upon the same
shaft. The last-mentioned gear meshes with

a gear 83, mounted upon the axle 84 of the car,

upon which the drive-wheels 85 are mounted.
It will be obvious that motion transmitted in
this manner to all the wheels of the cars will
make each wheel a drive-wheel and that the
more load there is applied to the cars the more
friction will there be between the wheels and
rails and that it is impossible for the wheels to
slip under a heavy load. The bevel-gears 79
are preferably pressed into engagement with
the gears 80 by resilient means—as, for exam-
ple, springs 86. In order to disengage these
gears from the gears 80 and permit the opera-
tion of the shatt without moving the car, a
pair of rods 87 and 88 are connected at the
ends of the springs 86 and to a bar 89, piv-
oted, by means of a rod 90, to the frame of
the car, which is represented by the numeral
10*.  This rod 90is oscillated from either end
of the car by means of flexible connections 91
and levers 92. These levers are preferably
in close proximity to the coupling device,
which is represented by the numeral 93. The
coupling device may be provided with the
usual springs 94 and coupling-pins 95.

It will be understood that by constructing
a locomotive and its cars on the principle set
forth above or upon the particular embodi-
ment of that principle which I have illustrated
and described in detail a construction can be
obtained in which there is no possibility of
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slipping of the driving-wheels on account of
a great load, in which the locomotive may be
made light and no additional weight will be

“ needed for the purpose of providing suflicient
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friction, so that an electric, gasolene, or other
motor can be employed with satisfaction, and
in which the two or three men now employed
on ordinary locomotives can be displaced by
asingle man. It will also be understood that
on account of the posgibility of using other
forms of motors than those now employed
very little water will be necessary, and nospace
would have to be provided for it, that there
isno danger of fire, that the motor when start-
ing a train may have a leverage over the drive-
wheels nine times as great as it does after the
train is in motion and a different gearing is
substituted, and that the weight of the motor
can be greatly reduced and the expense de-
creased to a minimum. The advantage of
having a single brake upon the line-shaft which
will apply its power to all the wheels of the
train alike will be obvious.

While 1 have illustrated and described a
particular embodiment of my invention, it will
be evident that the latter is not limited thereto
and that the principle that I have set forth
may be carried out in many other ways.

Having thus described my invention,Iclaim
asnew and desire to secure by Letters Patent—

1. The combination of a locomotive, cars, a
line-shaft on the locomotive, a line-shaft on
each car, said shafts being operatively con-
nected together, transverse shafts on each car,
means for operatively connecting the line-
shafts to all of said transverse shafts, and re-
silient means for holding said first-named
means in operative position.

9. The combination of alocomotive, a car, a
line-shatt on the locomotive, a line-shaft on
the car, a transverse shaft on the car means
for operatively connecting said shafts on the
car together, and a spring for holding the con-
necting means in operative position.

3. The combination of a locomotive, a train
of cars, a line-shaft on the locomotive, a line-
shaft on each car, a transverse shaft on each
car, a train of gears connected with each trans-
verse shaft, gears upon the line-shafts engag-
ing with each of said trains of gears, a spring
for normally forcing each gear on the line-
shafts into engagement with the trains of
gears, a link connected with each of the gears
on the line-shafts, a bar connected with each
of said links, and means for operating said
bars and links to disengage the gears on the
line-shafts from the trains of gears on each
car.

4., The combination of a locomotive, a train
of cars, transverse shafts on the locomotive
and on each car, a pair of wheels upon each
transverse shaft, a train of gears connected
with each transverse shaft, means for connect-
ing each line-shaft with one of the trains of
gears, a spring for normally forcing each of
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said connecting means into engagement with
its trains of gears, a link connected with each
of said means, a bar connected with each of
said links, means extending to both ends of
each car for operating said bar and link to
disengage the connecting means on the line-
shaft from the trains of gears, a brake-wheel
on the line-shaft, a brake-band, and means for
tightening the brake-band upon the brake-
wheel.

5. The combination of a locomotive, cars, a
line-shaft on the locomotive, a line-shaft on
each car, said shafts being operatively con-
nected to the wheels and to each other, a hol-
low thimble and square bar connected to op-

_posite ends of each of said shafts, the square

bar of one car being adapted to fit in the hol-
low thimble of another car or locomotive,
transverse shafts on the locomotive and on
each car, means for operatively connecting
the line-shafts to all of said transverse shafts,
and resilient means for holding said first-
named means in operative position.

6. The combination of a locomotive, a car, a
line-shaft on the locomotive and a line-shaft
on the car, means for operatively connecting
the line-shaft of the locomotive with the line-
shaft of the car, a gear on the line-shaft, trans-
verse shafts on the car and on the locomotive,
a gear on each transverse shaft, means for op-
eratively connecting said gears together, a
spring for holding the gears in operative po-
sition, and means for disengaging the gears
from each other.

7. The combination of a locomotive, a train
of cars, a line-shaft on the locomotive, a line-
shaft on each car, means for connecting said
line-shafts together, means for connecting the
cars to each other and to the locomotive, trans-
verse shafts on the locomotive and on each
car, a pair of wheels upon each transverse
shaft, a train of gears connected to each trans-
verse shaft, gears upon the line-shaft engag-
ing with each of said trains of gears, a spring
for normally forcing each gear on the line-
shaft into engagement with said trains of
gears, a link connected with each of the gears
on the line-shaft, a bar connected with each
of said links, and means extending to both
ends of each car for operating said bar and
link to disengage the gears on the line-shaft
from the trains of gears connected to the
transverse shafts.

8. The combination of a locomotive, a train
of cars, a line-shaft on the locomotive, a line-
shaft on each car, means for connecting said
line-shafts together, means for connecting the
cars to each other and to the locomotive, trans-
verse shafts on the locomotive and on each
car, a pair of wheels upon each transverse
shaft, a train of gears connected to each trans-
verse shaft, gears upon the line-shaft engag-
ing with each of said trains of gears, a spring
for normally forcing each gear on the line-
shaftinto engagement with said trainsof gears,
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a link connected with each of the gears on the
line-shaft, a bar connected with each of said
links, means extending to both ends of each
car for operating said bar and link to disen-
gage the gears on the line-shaft from the
trains of gears connected to the transverse
shafts, a brake-wheel upon the line-shaft, a

brake-band, and means for tightening the.

brake-band upon the brake-wheel.

9. The combination of a locomotive, a car,
a line-shaft on the locomotive and a line-shatt
on the car. means for operatively connecting
the line-shaft of the locomotive with the line-
shaft of the car, a gear on the line-shaft, trans-
verse shafts on the car and on the locomotive,
a gear on ecach transverse shaft, means for
operatively connecting said gears together, a
spring for holding the gears in operative po-
sition, means for disengaging the gears from
each other, a motor upon the locomotive, a
motor-shaft, and means for transmitting mo-
tion from the motor-shaft to the line-shaft of
the locomotive.

10. The combination of a locomotive, cars,
a line-shaft on the locomotive, a line-shatt on
each car, means for connecting the ends of
said line-shafts together to cause the rotation
of one to rotate all of them, a motor upon the

-locomotive, a motor-shaft, means for trans-

mitting motion from the motor-shaft to the
line-shaft of the locomotive, a reversing de-
vice between the motor-shaft and the. line-
shaft, aspeed-changing mechanism,and means
for operating said mechanism.

11. The combination of a locomotive, cars,
a line-shaft on the locomotive, a line-shaft on
each car, means for connecting said shafts to-
gether, a motor a motor-shaft in two parts, a
clutch connecting said two parts, means for
throwing the clutch into and out of engage-
ment, means for operatively connecting the
motor-shaft with the line-shafts, a reversing
device between the motor-shaft and the line-
shafts, and a speed-changing device also lo-
cated between the motor-shaft and the line-
shafts.

12: The combination of a locomotive, cars,
a line-shaft on the locomotive, a line-shaft on
each car, means for connecting said shafts to-
gether, a motor a motor-shaft in two parts, a
clutch connecting said parts, a slide on one of
the parts connected to the clutch, a bell-crank
connected with the slide, and means for oper-
ating the bell-crank.

13. The combination of a locomotive, cars,
a line-shaft on the locomotive, a line-shaft on
each car, means for connecting said shafts to-
gether, a motor a motor-shaft in two parts,
a clutch connecting said parts, a slide on one
of the parts connected to the clutch, a bell-
crank connected with the slide, a lever for
operating the bell-crank, said lever being piv-
oted on the shaft to turn in two directions, a
speed - varying mechanism, and connections

S

from the lever to the speed-varying mechan-
ism for operating it.

14. The combination of a locomotive, cars,
a line-shaft on the locomotive, a line-shaft on
each car, means for connecting said shafts to-
gether, a motor a motor-shaft in two parts, a
clutch connecting said parts, a slide on one
of the parts connected to the clutch, a bell-
crank connected with the slide, a lever for op-
erating the bell-crank, said lever being piv-
oted on the shaft to turn in two directions, a
speed - varying mechanism, and connections
from the lever to the speed-varying mechan-
ism for operating it.

15. The combination of a locomotive, cars,
a line-shaft on the locomotive, a line-shaft on
each car, means for connecting said shafts to-
géther, a motor a motor-shaft in two parts, a
clutch connecting said parts, a slide on one
of the parts connected to the clutch, a bell-
crank connected to the slide, gearing connect-
ing said motor-shaft with the line-shafts, a
speed-varying mechanism between the motor-
shaft and the line-shafts, an operating-lever
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pivotally mounted upon the motor-shatt to -

oscillate in a direction transverse thereto and
also pivotally mounted to oscillate in a longi-
tudinal direction with respect to the motor-
shaft, a link connected with sald speed-vary-
ing mechanism for operating the latter when
the lever is oscillated in a longitudinal direc-
tion with respect to the motor-shaft, and a
link connecting the lever with said bell-crank
for operating the latter when the lever is
moved in a direction transverse to the motor-
shaft.

16. The combination of a locomotive, cars,
a line-shaft on the locomotive, a.line-shaft on
each car, means for connecting said shafts
together, a motor, a motor-shaft in two parts,
a clutch connecting said parts, a slide on one
of the parts connected to the clutch, a bell-
crank connected to the slide, a speed-varying
mechanism, a lever pivoted on the shaft, con-
nections from the lever to the bell-crank, con-
nections from the lever to said speed-varying
mechanism, a reversing device connected with
the motor-shaft, and a lever for operating the
reversing device.

17. The combination of a locomotive, cars,
a line-shaft on the locomotive, a line-shaft on
each car, means for connecting said shafts
together, a motor a motor-shaft in two parts,
a clutch connecting said parts, a slide on one
of the parts connected to the clutch, a bell-
crank connected with the slide, a lever for
operating the bell-crank, said lever being
pivoted on the shaft to turn in two directions,
a speed-varying mechanism and connections
from the lever to the speed-varying mechan-
ism for operating it, connections from the
speed-varying mechanism to the line-shaft on
the locomotive, a brake upon the line-shaft,
and a hand-wheel for operating said brake.
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18. In a locomotive, the combination of a
cab, a motor, a motor-shaft in a plurality of
parts, means for causing said parts to be en-
gaged with and disengaged from each other,
a brake, a frame in the cab provided with
openings or slots, a lever for operating said
means passing through one of said openings
or slots, and a rod for operating said bralke
passing through another of said openings in
the frame.

19. In a locomotive, the combination of a
cah, a motor, a motor-shaft in a plurality of
parts, means for causing said parts to be en-
gaged with or disengaged from each other, a
speed-varying mechanism, means for operat-
ing -said speed-varying mechanism, a frame
in the cab provided with openings or slots, a
lever for operating said first-mentioned means
passing through one of said openings, and a
lever for operating said second means passing
through another of said openings into the
cab. _

20. In a locomotive, the combination of a
cab, amotor, amotor-shaftin two parts, means
for causing said two parts to be engaged with
or disengaged from each other, a speed-vary-
ing mechanism, means for operating said
speed-varying mechanism, a brake, a frame
in the cab provided with openings or slots, a
lever for operating said means for engaging
and disengaging the two parts of the motor-
shaft, passing through one of said openings,
a lever for operating the speed-varying mech-
anism passing through another of said open-
ings, and a rod for operating said brake pass-
ing through another opening in said frame.

91. In a locomotive, the combination of a
cab having a slot in the lower portion thereof,
said slot being provided with three slots ex-
tending at right angles thereto, a lever piv-

‘oted to swing in two directions at a point be-

low said slot and passing through said slot, a
motor, means for causing the motor to be dis-
connected from the running-gear of the loco-
motive when the lever is in any portion of
said first-mentioned slot, means for causing
the motor.to be engaged with the running-
gear of the locomotive when the leveris in the
extreme end of any one of the three last-men-
tioned slots, and means for causing the speed
at which motion is transmitted from the mo-
tor to the running-gear to be varied accord-
ing to the one of the last-mentioned slots in
which the lever is placed.

22. In a locomotive, the combination of a
cab having a slot in the lower portion thereof,
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said slot being provided with three slots ex-
tending at right angles thereto, a lever piv-
oted to swing in two directions at a point be-
low said slot and passing through said slot, a
motor, means for causing the motor to be dis-
connected from the running-gear of the loco-
motive when the lever is in any portion of
said first-mentioned slot, means for causing
the motor to be engaged with the running-
gear of the locomotive when the lever is in the
extreme end of any one of the three last-men-
tioned slots, means for causing the speed at
which motion is transmitted from the motor
to the running-gear to be varied according to
the one of the last-mentioned slots in which
the lever is placed, an additional slot in the
lower part of said cab and a slot extending at
right angles thereto and connected therewith,
a lever passing through said slot, said lever
being pivoted to swing in two directions, a re-
versing mechanism connected with said last-
mentioned lever, and means whereby the mo-
tion of the motor is transmitted to the run-
ning-gear of the locomotive in one direction
when the lever is in said additional slot, and
in the otherdirection when it is in the slot con-
nected therewith.

23. In a locomotive, the combination of a
cab having a slot in the lower portion thereof,
said slot being provided with three extensions
at right angles thereto, a lever pivoted to
swing In two directions at a point below said
slot and passing through it, a motor, means
for connecting the motor with and disconnect-
ing it from the running-gear of the locomo-
tive, and means for connecting said means with
the lever. »

24, In a locomotive, the combination of a
cab having a slot in the lower portion thereof,
said slot being provided with three extensions
at an angle thereto, a lever pivoted at a point
below the slot to swing in two directions and
passing through the slot, a motor, means for
causing the motor to be disconnected from the
running-gear of the locomotive when the le-
ver is in any portion of the main slot, and
means for causing the motor to be engaged
with the running-gear of the locomotive when
the lever is in one of said extensions.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

JESSE JEREMIAH TROEGER.

‘Witnesses:

W. T. HAvyDEN,
GEorRGE E. TROEGER.
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