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UNITED STATES

PATENT OFFICE.

ALBERT C. AMES, OF CHICAGO, ILLINOIS.

TRACTION-ENGINE.

SPECIFICATION forming part of Letters Patent No. 505,151, dated September 19, 1898.

Application filed June 27, 1890,

To all whom @ may concern: _

Beit known that I, ALBERT C. AMES, a citi-
zen of the United States, residing in Chicago,
county of Cook, State of Illinois, have in-
vented a new and useful Improvement in
Traction-K¥ngines, of which the following is
a specification, reference being had to the ac-
companying drawings, in which— )

Figure 1 is a top or plan view, the engines
being in section. Fig. 2 is an enlarged par-
tial view, being a longitudinal section show-
ing many of theparts in elevation. TFig. 3is
an enlarged detail showing the valveand op-
erating lever, being a section on line 3, 3, of
Fig. 6. Fig. 4is an enlarged detail, being a
section through the valve at line 4, 4, of Fig.
5. Fig. 5 is an enlarged detail, being an en-
larged section through the valve on line 5, 5,
of Fig. 6. Fig. 6 is an enlarged section on
line 6, 6, of Fig. 5. Fig. 7 is an enlarged de-
tail, being a side elevation of the boiler and
valve. Fig. 8 is an enlarged detail, showing
the mechanism for supporting and operating
the brake-shoe. Fig.9 is an enlarged detail,

"being a section on line 9, 9, of Fig. 8. Fig.

10 is an enlarged detail, being a section
through the driving mechanism. Fig. 11 is
an enlarged detail, being a longitudinal sec-
tion through the brake cylinder. Tig. 12 is
an enlarged detail, being an under side view
of devices for operating the brake-cylinder
valves. Figs. 13 and 14 are enlarged details,
showing the positions of the valves of the
brake eylinders. Fig. 15 is an enlarged de-
tail, being a side elevation of the devices for
operating the brake cylinder valves. Fig.16
is an enlarged detail, showing the anti-fric-
tion wheels for supporting the frame. Fig.
17 is an enlarged section through the wrist
pin and connecting rod; and Fig. 18 is a re-
duced diagram view showing a modification.

This invention relates to traction engines
designed to supply motive power for plows,
thrashing machines, and other agricultural
implements; many of the improvements, how-
ever, may be applied to various other forms
of engines.

The objects of this invention areto provide
a traction engine in which the weight of the
engine will be borne mainly by the driving
wheels and in which one driving wheel may
be driven or braked independently of the

Serial No, 856,998, (No model.)

other; or, in which the driving wheels may
be driven in unison; to provide improved
mechanism for communicating motion from
the engine to the carrying or driving wheels;
to provide improved valve mechanism for the
engines and for the brakes; and to provide
various other improvements hereinafter more
specificallyset forth. Iaccomplish these sev-
eral objectsas illustrated in the drawings and
as hereinafter described.

out.in the claims.

In the drawings: A represents one carry-
ing wheel, and A’ the other carrying wheel.
These wheels are secured upon their respect-
ive axlés a,a’, which are in effect a singe axle
divided about midway of its length.

B represents the main frame of the ma-
chine which is suspended from the axles.a, ¢’,
by means of boxes b.. A channel iron b’ as
best shown in Fig. 7, rests upon the boxes b,
and upon the channel iron rests a cross piece
b’ which supports springs C that bear against
a cross-plate ¢ connected with the frame B by
means of bolts¢’. The channel iron b’ firmly
holds the divided axle a,a’. The cross plate
¢ and bolt ¢’ are braced by means of braces
C’,C’. The frame B is made of suitable form
.and of suitable material to support the oper-
ating parts of the engine.

D is the boiler which is supported upon the
frame B. :

E,E’,are two steam engines which are pref-
erably vertical engines, and in the arrange-
ment shown are mounted on the rear portion
of the frame B. These engines respectively
are provided with piston rods e which are
connected with crank-shafts F, F’,

G is the valve chest. This valve chest G
is connected with the engine E by a steam
pipe g and with the engine E’ by a steam pipe

!, Steam is admitted to the valve chest G
from the boiler D through a pipe 2, as shown
in-Figs. 1 and 7.

The valve chest G is provided with a tubu-
lar chamber 3 and with two chambers H, H’,
which are located on opposite sides of the
chamber ‘3. The chambers H, H’, are con-
nected with the chamber 3 by means of pas-
sages 8, as shown in Figs. 5 and 6 and indi-
cated by dotted lines in Fig. 3.

In the chamber 3 is located a rotatable and
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longitudinally inovable valve 7 whieh is hol
low, as shown in Figs. 5 and 6,s0 as toreceive
steam from the pipe 2, and is provided with
side openings 9 which correspond to the pas-
sages 8, as best shown in Fig. 6. The valve
7 is provided with a stem 11 which extends
through a stuffing box at the end of the cham-
ber 3, as shown in Fig. 8. The stem 11 is piv-
otally connected with a lever 12, as shown in
Figs. 8 and 7, which lever is pivoted at one

end toarod 13. The free end of the lever 12

is provided with a pawl 14 which is adapted
to engage with a rack 15. The rack 15 is sup-
ported upon the valvechest G by means of a
collar 16, as shown in Fig. 7, and at its outer
end receives the valve stew 11. The opera-
tor can move the valve 7 longitudinally in
the chamber 3, thereby admitting more or less
steamn to the passages 8 through the openings
9. By rocking the stem 11 and valve 7 by
means of the lever 12, he can admit more or
less steam through the opening 9 and passage
8 into either of the chambers H, H’, as.shown

in Fig. 6, thereby admitting a large amoun’

of steam to the chamber H and a correspond-
ing small amount to the chamber H’, or a
large amount to the chamber H’ and a corre-
sponding small amount to the chamber H, as
may be necessary and desired for purposes
hereinafter set forth.

In the outer end of each chamber H, H”, are
two openings, one for the pipe leading te the
engine, as g, and one, as. i, for the pipe lead-
ingtothe brake eylinder hereinafter set forth.
In the outer end of sach chamber H, H’, is a
rotatable disk 17 each of which disks 17 is
mounted upon a stem 18, and the outer ends
of-the stems 18 are connected by means of 3
bail ‘19, as best shown in Fig. 6. Each disk
17 is previded with two holes, one, 20, eorre-
sponding to the opening in the end of the
chamber leading to the engine, and the other,
21, corresponding to theopeningleadingto the
brake-cylinder. These openings 20, 21, are
so arranged that only one of them will regis-
ter with its corresponding opening in the end
of the chamber at a time, as shown in Fig. 4.
When the holes 20 of the disks 17 register
with the steam passages ¢, ¢’ the steam ad-
mitted into the chambers H. H’, will go to the
steam engines K, E/,and when the holes 21 reg-
ister with the openings &, I/, steam will go to
the brake .cylinders hereinafter desecribed.
Steam will not be simultaneously admitted
to the brakes and engines, but when steam: is
admitted to one, it will be shut off from the
other. Two brake cylinders J, J’, are secared
upon. the frame B, as best shown in Fig. 12.
Steam is admitted to the eylinder J from: the
chamber H” through the pipe A’ and steam is
admitted to the cylinder J’ from the chamber
H threugh the pipe A.

Bach eylinder J, J’ is provided with two
piston heads 22, which work in opposite di-
rections and the port from the pipe & or %/ is
between the two piston heads 22. Each pis-
ton head is provided with a piston rod 23

which rods, as shown, in Fig. 1, extend for-
ward and backward and each is connected to
a lever 24. Each lever 24 is secured upon a
third rock-shaft 25, as best shown in Fig. 8.
Each rock shaft 25 is provided with an arm
26 and to each arm 26 is secured a rod 27 on
whieh is mounted a brake-shoe 28 which
brake-shoe is further supported by a link 29
secured to the brake-shoe and at the other
end to the frame B. By this arrangement a

" brake-shoe and operating mechanism are pro-
- vided on each side of each wheel A, A’.

The cylinderJ is provided with a discharge
pipej which is provided with avalve k and the
cylinder J’ is provided with a discharge pipe
J" which is provided with a valve &’.

30 is a rod which is connected at its upperb

end by an arm 31 with the rack 15, as shown
in Fig. 7. This rod 3¢ at its lower end is
provided with a swinging arm 32. The arm
32 is eonmected with the stem of the valve k
by means of a link 83 and arm 34 and with
the stem of the valve &’ by means of a link
35 and arm 36. The rod 30 at its lower end
is supported upon a horizontal rod 37, which
is mounted in suitable bearings in the frame
B. This rod 37 is provided with a spring 38
which normally holds the rod in the position
shown in Fig. 12. To one end of the rod 37
is seecured a cable or rope 39 which passes
over a pulley and is attached to a pedal 40 as
best shown in Fig. 15.

When the parts above described are in
their normal position, the valves %, &/, of the
exhaust ports 7, 7/, are both elosed, as shown
in Figs.13and 14 and when the operator turns
the valve stem 11, lever 12, and rack 15, the
rod 30 will be rocked by means of the arm a1,
which will open one of the valves , or%’, and
close the other, so that when steam is admit-
ted to one brake cylinder only its exhaust
valve will be closed while the exhaust valve
of the other brake cylinder is open. When
steam is admitted to both brake cylinders
both valves %, &’ will be eclosed and when it
is desired to open the valves % and %’ simul-
taneously and quickly, the engineer by press-
ing down upon the pedal 40 will draw the rod
37 with the link 32 in the direction indicated
by the arrow in Fig. 13 which will cause the
links 33 and 35 to swing both arms 34 and 36
and open: both valves?, k’.

The shaft F drives the wheel A by an im-
proved mechanism which I will hereinafter
describe, and the shaft ¥’ drives the wheel
A’ by a similar mechanism so that the de-
scription of the mechanism for driving the
wheel A from the shaft F of the engine E will
be sufficient for both wheels A; A’.

The shaft F is provided with a fly-wheel 41
and with a pinion 42. This pinion 42 gears
with a larger pinion 43 secured upon a. shaft
44 mounted in suitable bearings wpon the
frame B. The outer end of the shaft 44 is
provided with a crank arm45 on which is ad-
justably secured a wrist pin 46. The wrist
pin 46 is adapted to be clamped to the crank
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arm 45 at different distances from the shaft.

44 so that 4 longer or shorter stroke may be

given. Thewrist pin46isadjustably secured |

to the crank arm 45 by means of a bolt 47, as
best shown in Fig. 17. Upon this wrist pin
46 are mounted two connecting rods 48 and

49, The connecting rod 48 is- pivotally con-

nected with a swinging arm 50 at its forward
end and the connecting rod 49 .is pivotally
connected with a swinging arm 51 at its for-
ward end.

52 represents a gear wheel which ismounted
upon the axle ¢ as shown in Fig. 2. This
wheel 52 is provided with ahub 53 upon which
are mounted the arms50and 51, as best shown
in Fig. 10. The arm 50 is. provided with a
pawl 54 adapted to engage with the wheel 52,
and the-arm 51 is provided with a pawl 55
adapted to engage with the wheel 52 on the
opposite side from the pawl 54.. On the arm
50 is mounted a rod 56, and on the arm 51 is
mounted a rod 57. . These rods 56 and 57 at
their rear ends are connected with a swing-
ing lever 58, as bestshown in Fig. 2, which le-

ver 58 is pivotally mounted upon- the con--

necting rod 49. ~Each of the pawls 54and 55
are double pawls and each is provided with a
projection 61 against which presstwosprings
59 and 60 which are mounted upon the rods
56 and 57 and act to press the pawls in en-
gagement with the wheel 52, as heéreinafter
set forth. The rotation of the shaft 44 and
arm 45 will draw the connecting rods 43 and
49 backward when.in the position shown 'in
Fig. 2, and when the center is passed will
move them both forward.  When they are
drawn backwardly the pawl 54 on the arm50
will engage with the wheel 52 on the lower
side movingit a certain number of teeth while
the pawl 55 will slip over the teeth. ~Assoon
as the wrist pin 46 passes the center the pawl
55 on the arm 51 will engage with the teeth
on the upper side. of the wheel 52, and the
pawl 54 will slip over the teeth of the wheel
59, This will cause the pawls 54 and 55 to
alternately engage with the teeth of the wheel
52, thereby driving the wheel.

62 is a lever pivotally mounted upon the
rod 49 provided with a spring pawl 63 adapt-
ed to engage with a segment 64, also mounted
upon the rod 49.. The lever 62 is pivotally
connected withtherod 57,as bestshown in Fig.
2. By means of the lever 62 the rods 56 and
57 can be shifted thereby shifting the posi-
tions of the projections: 61 on the pawls 54
and 55. When the pawls 54 and 55 are in
the position shown in. Fig. 2, the wheels 52
and the wheels A, A’, will be driven forward.
When the lever 62 is shifted into the middle
position, the pawls 54 and 55 will be held out
of engagement with the wheels 52 by the
springs 59 and 60. When the lever 62 is

. shifted into the farther notch from the posi-

65

tions shown, the opposite ends of the pawls
. 54 and 55 will engage with the wheels 52 and
therebyreverse the wheels 52 and wheels A, A".
The distance of the wrist:pin 46 from the

‘chine to. the. right or left.

‘shaft 44 may be varied in order to increase

the length of movement of the arms 48 and
49. Inan engine which I have designed the
pinion 42 makes about four revolutions while
the wheel 43 is making one. . By placing the
wrist pin 46 near.the shaft 44 the pawls 54
and 55 may be caused to engage with the
wheel 52 one tooth each, so that the wheel 52

‘will be rotated a distance of two teeth each

rotation of the shaft 44. - By increasing the

distance from the shaft 44 to the wrist pin.

46, the -pawls 54 and 55 will be -caused to
move the wheel 52 a greater distance and in
the engine which I have designed each may
be caused to move the wheel six teeth at the
greatest stroke. This construction gives an
adjustment whereby the amount of power ex-
erted on the wheels 52 may be varied as may
be necessary aceording to the traction.of the
wheels A; A’, the speed at the same.time be-
ing correspondingly varied. - ) ‘ ‘

The engines B, E’, operate independently
of each other for the purpose of driving the
wheels A, A/, independently of each other.
By operating the valve (+ ashereinbefore de-
seribed, one wheel may be driven much faster
than the other thereby turning the machine
tothe right or to the left and by the same

-valve, steam may be shut off from the engines

and a brake applied to both wheelsA; A’;or
to either separately, thereby turning the ma-
The steam pipes
from the valve G to the brakes J are erossed
(that is, the pipe from one side leads to the
brake cylinder on the opposite side,) so that
the operation of the valve will be the same
for the engines and for the brakesin steering.

As shown in Fig. 1, the shafts'F, F’, may
be connected by means of a clutch L between
theiradjoining ends,sothat the driving mech-
anism connected with the shafts will bedriven
alike, thereby driving the wheels A, A/, alike
and propelling the engine forward in a
straight line. By connecting the adjoining
ends of the shafts K, B’ by a clutech L and
throwing the pawls 54 and 55 on one side out

of engagement with their wheel 52 by means-

of the lever 62, the power of both engines E,
E’/, may be exerted upon either wheel A; A’,
alone. o _ .
Asheretoforestated, the weight of the parts
upon the frame B is nearly balanced upon
the axles a, ¢’, but the weight in rearissome-
what greater than that in front.. To support
the rear end of the frame B, I connect there-
with a.reach M by a king-bolt m, as shown in
Figs. 1 and 2. The rear end of the reach M
may be connected with a truck, water-cartor
other wheeled vehicle. :
To the under side of theframe B at its rear
end, I secure a circle N provided with a-flange
7, a8 shown in Figs. 1 and 2, and upon -the
reach M, I secure a bearing which is provided
with two anti-friction rollers 0 upon which
the flange n rests, and an anti-friction roller
O which is arranged to engagé with the up-
per face of the flange 7, as best shown in Fig.
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16. 'When the engines E, E’ are driving the

wheels A, A’ forwardly, there will be a large
amount of pressure upon the frame B at its
rear end. By supporting the rear end upon
a flange n resting on anti-friction rellers o
mounted upon the reach M, the machine can
be readily turned without causing any straim
or friction upon the reach M. The anti-frie-
tion wheel O prevents the flange n on the
circle N from being lifted, thereby prevent-
ing the frame B from being tilted forward
when the engine is reversed or when some.
sudden jerk is given.

In Fig. 18 I have shown a modification of
a-device for transmitting power from the
driving shaft to the wheel 52. In this form,
two connecting rods 48%, and 49*, correspond-
ing to the rods 48 and 49 of Fig. 2, are em-
ployed, but,instead of being pivotally mount-
ed upon the wrist-pin 46, they are connected
with a swinging lever P; and the swinging
lever P is pivotally connected by means of a
conneeting rod p with the wrist pin 46. The
connecting rod p may be guided in any suit-
able guides. The operation will be thesame
as that of the parts shown in Fig. 2, except
that in some instanees a more perfect opera-
tion will be secured.,

By using the form of driving mechanism
hereinbefore described, the frame B may be
supported upon springs, as C, without inter~
fering with the work of the driving mech-
anism.

‘When the reach M, is attached to a two-
wheeled vehicle, it must be attached by an
eye-bolt. or hinge joint, as shown in Fig. 2, so
that the reach will not be twisted in passing
over uneven ground.

Both shafts F' F’ are provided with fly
wheels 41, and the hubs of these fly wheels
are provided with clutch sections toform the
cluteh L. The shafts F F’, may be coupled
by sliding one wheel 41, upon its shaft, it be-
ing secured to theshaftby afeatheror spline.
When the engine is used as a driving power
for a. thrashing machine the band runs over
both wheels 41. I couple the shafts F F’ so

that the eranks of the engines E E’/, will be at |

right angles. The outer end of the valve
stem 11, is supported by a bracket 65, which
is secured to. the valve chest G, as shown in
Fig. 5. DBetween the lever 12, and segment
15, is placed a spring 66, which holds the
valve 7,in against the steam pressure as best
shown in Fig. 3.

‘What I claim as new, and desire to secure
by Letters Patent, is—

1. In a traction engine, the combination
with a frame B and independent wheels A,

A’, on which the frame is supported, of two.

independent engines E, E’, driving mechan-
isms between the engines E, E’ and the
wheels A, A’, respectively, a reach M, where-
by the traction engine is guided by the inde-
pendent engines, substantially as specified.
2. The combination with a frame Band in-

dependent wheels A; A’, of two independent |

505,151

engines R, E/, driving mechanisms between
the engines E, E’, and 2 coupling device L for
coupling together the engines whereby the
wheels A, A’, can be drivern in unison, sub-
stantially as specified.

3. The combination with a frame B and two
independent wheels. a, o/, of two independ-
ent engines E, E/, mechanisms for driving the
wheels A, A’, from the engines E, E’, respect-
1vely, a coupling device for coupling the two
engines and a device for throwing one driv-

ing mechanism out of eperatiom, whereby

.both engines may be eaused to drive a. single

wheel, substantially as speecified.

4. The combination with a.frame Band two
independent wheels A, A’, of two independent
engines E, B’ for driving the wheels A, A’,

respectively, mechanisms for driving the

wheels A, A’ from the engines E, B, devices

for throwing the driving mechanisms out of

operation, and a device L for coupling the

| two independent engines, whereby the en-

gines E, B’ may be used for supplying power,
substantially as specified.

5. The combination with twe independent

wheels A, A’,and two independent brake eyl-
inders J’, J, and brake mechanisms between
the cylinders J”, J, and the wheels A, A’, ro-
spectively, of a steam chest G provided with
chambers H, H" connected with thebrake eyl-
inders J, J', respectively, a sliding and rotat-
able valve 7,and ports § and 9, substantially
as speeified.

6. The combination with a steam chest &
provided with chambers H, H, of a sliding
and rotatable valve 7, ports 8 and 9, levers 12
provided with a pawl 14, and a retatable seg-
ment 15, substantially as and for the purpose

“specified.
7. The combination with independent brake.

cylinders J’, J, and independent steam en-
gines K, E’, of a valve chest G provided with
chambers H, H’, rocking disks 17 provided
with openings 20, 21, connections between the
chest & and steam engines, and brake cylin-
ders, and mechanism for rocking the disk 17,
substantially as and for the purpose specified.

8. The combination with two independent
wheels A, A’, and two brake cylinders 5, J,
of exhaust ports j, 7/, valves k, &/, a lever 12,

- connections between the valves &, &/, and the
lever 12, and a steam chest G, substantially

as specified.

9. The combination of twe exhaust ports b
J’s and valves k, k', of a swinging lever 32,
links 33, and 85, and arms 34 and 36, sub-
stantially as specified.

10. The combination with two exhaust
pipes j, i, valves , &/, of aswinging lever 30,

links 33 and 35, arms 34 and 36, a rod 37 to

which the lever 30 is pivotally connected, a

- 8pring 38, cable 39, and pedal 40, substantially

as specified.
ALBERT C. AMES.
Witnesses:
HARRY T. JONES,
L. L. Boxp.
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