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UNITED STATES PATENT OFFICE. 
JOHN C. HENRY, OF NEW YORK, N. Y. 

ELECTRIC LocoMotive. 
SPECIFICATION forming part of Letters Patent No. 509,811, dated November 21, 1893. 

Application filed December 15, 1891. Serial No. 415,143, (No model.) 

To all whom it may concern. 
Be it known that I, JoHN C. HENRY, a citi 

zen of the United States, residing in the city, 
county, and State of New York, have invented 
certain new and usefullmprovements in Elec 
tric-Railway Cars, of which the following is a 
specification. - 
The presentinvention comprises certain im 

provements in the truck, the motor supporting 
frame and its combination with the motor, 
the power transmitting mechanism, clutching 
and speed regulating apparatus therefor, and 
braking devices, all of which will first be fully 
described with reference to the accompanying 
drawings, and then pointed out in the claims. 
In said drawings Figure I is a plan view of 

a motor truck embodying my improvements. 
Fig. II is a side elevation of the same, one 
wheel being partly broken to show the clutch 
and brake mechanism. Fig. III is an axial 
sectional view of the epicyclic gearing. Fig. 
IV is a sectional view of the clutch and brake 
mechanism. Fig. W is a plan of the truck, 
with motor removed illustrating the clutch 
and brake mechaaism. Fig. WI is a plan view 
partly diagrammatic parts of the motor truck 
and car platforms illustrating the application 
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thereto of my improved air brake and other 
parts. Fig. VII is a detail view showing the 
operating lever or the three-way valve. Figs. 
VIII, IX and X are sectional views illustrat 
ing three positions of said valve. Fig. XI is 
a detail plan view of the three way valve cas 
ing and its operating mechanism adjacent 
thereto. 
The invention relates in part to a peculiar 

truck and a specially constructed motor cbm 
bined there with, but certain parts of the in 
vention are not limited to use on this im 
roved truck, nor, indeed, to use on a truck 

at all, but may be applied to cars having the 
ordinary street-car construction. The axles 
1 of track-wheels 2, are joined by rigid longi 
tudinal bars 3, having inside bearings 4 on 
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the axles. The brake-beams 5 are hung by 
links 6 from the projecting ends of the bars 
3. Cross-bars 7 tie the longitudinal bars 3 to 
gether and on them the field-magnets 8 of the 
motor are hung at their neutral points. Such 
field-magnets are preferably arranged ellipti 
cally as shown about the armature 9, provide 
ing a strong double arch. The top of the 

upper arch of the field magnets bears a center 
pin 10 which may be castin one with the core 
and which enters a socket 
body, indicated at 12. The spring 13 placed 
between the field magnet core. and plate 11 
affords a yielding support to the car-body. 
The weight of the car-body thus rests on the 
motor-field-magnets and thence on the truck 
frame, so that, in effect, the field-magnets form 
a part of such frame and add to its rigidity. 
The armature-shaft 14 is carried in bearings 
in the center of the bars 3 and midway be 
tween the axles. The commutator brushes 15 
are supported by arms or brackets 16 from 
one bar 3 and the support of the armature 
shaft in this bar may be an ordinary boxing 
17. At the other side of the truck, the said 
shaft passes through a sleeve 18 whic, is 
formed on or rigidly fixed to the internal gear 
19 of my planetary power transmitting and 
speed reducing gear. Such gear, as herein 
illustrated, is in part of the same construction 
as that described and claimed in my applica 

plate 11 on the car 55 
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5 
tion Serial No. 325,244, filed September 27, 
1889. It comprises the internal gear 19, in 
which the armature-shaft turns freely and 
which itself turns by its sleeve 18 in its bear 
ing in the bar3; the pinion 20 keyed or pinned 
to the armature-shaft in the plane of the teeth 

the armature-shaft and bearing a wrist-pin 23 
engaging the center of a rigid connecting rod 
24 in the ends of which engage wrist pins 25. 
on the car-wheels; and intermediate pinions 
26 keyed or pinned to pins 27 mounted so as 
to rotate in disk 22. The disk 22 has a curved. 
flange 28, surrounding the internal gear 19 
and a packing ring 29 of any suitable mate 
rial interposed between said flange and gear 
excludes dust from the gearing and renders 
it noiseless and capable of retaining lubri 
cants. 
The operation of the gearing is as follows: 

The armature is a constaut running one, pref 
erably of slow speed. While the current is 
on, therefore, the shaft 14 and its pinion 29 
revolve constantly, and drive the intermedi 
ate pinions 26. If now, the internal gear 19 
be held fast, the intermediate pinions 26 will 
travel around in it, carrying with them the 
disk 22, its wrist 23 and the connecting rod 24 
and turning the car-wheels, so that, so long as 

21 of gear 19; the disk 22 free on the end of 
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the internal gear is locked, the car will move 
in the direction of rotation of the armature. 
I characterize this arrangement of the inter 
nal gear and the means whereby it may be 

5 held fastorlet run free, as a “slip support'- 
the idea being, that the internal gear maybe 
fixedly held, or allowed to run freely on its 
support or to slip thereon under any desired, 
regulatable, frictional resistance. " .. 

Io The means for holding the gear fast or al 
lowing it to run free is what Irefer to in the 
claims as a yielding liquid abutment, and as 
herein illustrated, it comprises an oscillating 
cylindér adapted to contain water and hav. 
ing a return passage between its ends, a pis 
ton in said cylinder, and a valve, manually 
controllable, in said passage, for arresting 
more or less, or allowing free motion to, the 
said liquid. 
To hold the gear and release it as much as 

and when desired, I have shown, in my be 
fore-mentioned application, a clutch and fric 
tion brake apparatus. In the present one, I 
adapt to this use a liquid clutch, which may 
or may not be combined as herein shown, with 
an air or vacuum brake for stopping the car. 
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Said liquid clutch comprises a pinion 30 keyed 
to the sleeve 18 of the internal gear; a spur 
wheel 31 having wrist 32 and running on a 
stud or pin 33 projecting from one of the bars 
3; a plunger-rod 34 having one end pivoted 
on said 'wrist and bearing on the other a 
plunger 35; a cylinder 36 in which said plunger 
plays, hung so as to oscillate in brackets 37 
or other support on the truck frame, and hav 
ing a gateway or by-path 38 connecting its op 
posite ends; a valve 39 in said path controlled 
by an arm 40 which is connected by rod 41 
with a lever or levers 42 on one or both car platforms. 
Any suitable arrangement may be adopted 

to prevent the oscillation of the valve 39 in 
the by-path in synchronism with the oscilla 
tion of the cylinder. In order that said valve 

45 may move with the cylinder in its oscillations 
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and may nevertheless be shifted by move-. 
ment of the lever or levers 42, the connection 
of the rod 41 to the arm 40 may for example 
be by pin and slot 43, as shown. By shift 

5o ing one of the levers 42, the valve 39 may be 
either opened or closed. If opened, free pas 
sage is allowed through the by-path for the 
liquid which fills the cylinder and by-path 
and the movement of the plunger will not 

55 rotation of the train of gears and pinions 
20, 26, 19, 30 and 31 under the action of the 
armature will be free and unresisted, so that 
the armature will turn and actuate such 
train of gears, without driving the car. But, 
if by the shifting of one of the levers 42 the 
valve 39 be closed, the flow of the liquid is 
arrested stopping the movement of the plun 
ger and locking the train of gears 19, 30 and 

6531, so that, as before described, the interme dista pinions 26 traveling on the internal gear 

be materially resisted by the liquid. The 

19 will carry with them the disk 29 and its accompanying reciprocating connection with : 
the car-wheels, thus propelling the car at the 
full speed corresponding to the maximum no 
sped of rotation of the armature. It will be . 
seen that opening the valve stops the move 
ment of the car and allows the armature to 
operate continuously. Closing the valve 
moves the ear with a fixed connection. Be- 5 
tween these two extremes any desired speed 
of movement of the car is attained by a cor 
responding opening of the valve and removal 
therefore of resistance to the movement of 
the plunger, I describe this variable lock or 8o 
clutoh for my differential gear, and herein 
after refer to it in the claims as a yielding 
liquid abutment. In cohnection with this 
yielding liquid abutment (and preferably act 
uated by the rigid connection therewith hero S5 
in shown) is an air or vacuum brake, which 
I will now describe. In this connection it is 
noted that for the reason that it is desirable 
that both the air FEER of the brake system and the plunger of the yielding abutment be go 
driven at slow speed so as to act most eff 
olently and with less friction, the pinion and 
gear, 30 and 31 are made preferably of the 
proportions herein shown; that is to say, the 
gear 31 is made of a size larger than the pin 
ion 30 corresponding to the reductionin speed 
desired. . . . " 

In the application of my brake herein 
shown, the plunger rod 34 is continued through 
the end 44 of the cylinder 36 and bears the 
plunger 45 of the air pump 46 which has 
usual connecting pipes 47 (controlled by 
valves 48) with reservoir 49, valved pipe 50 
and brake cylinder 51. The plunger 52 of 
such brake cylinder is connected to brake 
lever 53 which is hung from any suitable part 
of the car or truck and has usual rods 54 con 
nected to the brake beams 5. Connected to 
the reservoir 49 I place a whistle 55 which is 
under the control of valve 56 at the motor 
man's hand on.either platform of the ear. 
Seeing that the plunger 45 with its positively 
connected mechanism is in this device only 
in action while the car is standing still or 
moving at reduced speed, it is only at such 
times that energy is absorbed in operating the 
air pump of the brake system. 
In Figs. WI to XII have illustrated a form 

of my invention in which the liquid pump is . 
omitted and the motion of the gear 31is trans- I 20 
mitted by rod 34 directly to the piston 45 in 
the cylinder of the air pump 46. 57 is the air 
inlet of the air pump having ports 58 con: 
necting the opposite ends of the said pump. 
Discharge ports 59 of the pump connect with I 25 
the pipe 47. Reversing valves are shown at 
60 having the cross head 61 under control of 
the piston rod 34. The valves are reversed 
at the end of each stroke and during the run 
ning of the gear 31, a practically constant 
compression of air through the pipe 47 is ef 
fected. The reservoir is shown at 49 having 

95 

OO 

IIo 

1 is 



5 

shown in Fig. VIII and releasing the brakes 30 

35 
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the back pressure of the reservoir air actsau 
45 

So 

pivoted on the car platform at 71 and adapt 
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inlet pipe 47 and combined inlet and dis 
charge pipe 47. The brake cylinder is shown 
at 5l having an air supply pipe 50. The 
pipes 47, 47,47 and 50 all communicate with 
the casing 62 of the three-way valve. The 
form of the valve and its method of operation 
are clearly seen in Figs. VIII, IX and X. On 
turning to the position shown in Fig. VIII 
which is the same as that shown in Fig. VI, 
the air pump 46 pumps air through pipe 47 
through the three-way valve and through the 
pipe 47 and 47 into the reservoir 49 (acheck 
valve 64 in pipe 47 prevents return move 
ment of the air). In this position the brake 
cylinder 51 is open to the external atmos. 
phere through pipe 50 and the port 65 of the 
three-way valve. w 

In the position of the three-way valve 
shown in Fig. IX. air is pumped through pipe 
47 and port 65 into the external atmosphere 
again. Pipes 47 and 47 are closed by the 
three-way valve and connection is made. by 
the pipe 50 and port 66 of the three-way valve 
with the brake cylinder. In this position the 
brake is on and the pump is working freely in 
the atmosphere without resistance. After the 
car has stopped with the three-way valve in this 
position by turning the valve to the position 
the back pressure of the compressed air in 
reservoir 49 is caused to re-act through pipes 
47", 47 and 47 on the piston 45 and sp accel 
erate the starting of the car. 

In the position shown in Fig. X the pump 
is connected by the port 66 of the three-way 
valve with both the air reservoir 49 and the 
air brake cylinder 51 so as to supply air di 
rectly to both simultaneously while the pipe 
47 although arranged opposite the openport 
65 of the three-way valve discharges no air 
therethrough owing to its retention by check 
valve 64. With the valve in this position, 
tomatically to start the piston 45 in action on 
the releasing of the brakes after the stopping 
of the car. The means for turning the three 
way valve to either of these three-positions 
are exhibited in Figs. WII and XI. "The valve 
staff extending through the top of its casing 
has a pinion 67 engaging with a rack 68 on a 
rod 69 which runs from end to end of the car 
and is connected at each end to a lever 70 

ed to be oscillated by a handle 72 which may 
be removed and carried from one platform 
to the other. The valve 56 controlling the 
whistle 55 is held normally in closed position 
by the spiral spring 73 and has a handle or 
lever 74 whose opposite ends have connected 
to them rods 75 leading to the opposite plat 
forms of the car and there brought under the 
control of the operator by a lever similar to 
that shown in Fig.VII or otherwise. 
I have described and claimed in my applica 

tion, Serial No. 473,583, filed May 9, 1893, the 
liquid and air pump regulating devices above 

described, as well as the air brake system 
and the combination there with of a whistle, 
and such matters are therefore not claimed herein. 
Having thus described my invention, the 

following is what I claim as new therein and 
desire to claim by Letters Patent: 
1. In combination with the wheels and axles 

of a car truck, a frame uniting said wheels 
and a motor resting by its field-magnets oa 
said frame, and having a bearing on its field 
magnets intermediate of their support on the 
axles adapted to receive the weight of the car-body. 

2. Incombination with the wbeels and axles 

75 

of a truck, a frame supported on said axles by rigid bearings, a motor having its field 
magnets supported on said frame and having 
on said field magnets intermediate of their 
ends a bearing adapted to receive the weight of the car-body. 

3. In combination with the wheels and axles 
of a car truck, a frame supported on said 
axles, a motor supported rigidly on said frame 
by its fields and having a bearing adapted to 
receive the weight of the car-body. 

4. The combination of the car wheels and 
axles, the longitudinal truck frame bars, the 
motor mounted by its field magnets thereon 
and having its armature journaled therein 
and the brush holders supported on brackets 
from one of said bars, 

5. In combination with a truck, longitudi 
nal bars forming part of the truck frame, a 
ported directly by said bars. . . 

6. The combination of the axle and wheels, 
bars of said frame supported on said longi 
field magnets on said cross-bars said mag 
nets having intermediate of their ends a bear 
ing adapted to receive the weight of the car body. . 

7. The combination of the car-wheels and 
axles, the double-arched or elliptical motor field-magnets, the frame having longitudinal 
bars supported on said axles and supporting. 
said field-magnets, the armature occupying 
the space between the double-arch of the field-magnets 6 journaled in said bars, and 
the car-body resting on said field-magnets, 
intermediate of their end supports. 

8. The combination of the car-wheels and 
axles, the arch-shaped motor-field-magnets 
supported thereon and the car-body support 
ed by the arch of said field-magnets. . . 

9. The combination of the car-wheels and 
axles, the double arch-shaped motor-field 
magnets supported thereon and the car-body 
resting on the arch of said field-magnets. . 

10. In combination with a car truek, a mo 
tor having unyielding support on the axles 
thereof, a connecting rod coniaeeted by un 
yielding bearings with the motor shaft and 
with the axles at one side and a connecting 

tudinal bars and the motor mounted by its 
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rod uniting the car-wheels at the Öther end of 
the said axles without other connection with 
the motor shaft. 

11. In combination with a four-wheeled mo 
5 tor truck and the frame thereof, and a motor 

carried thereby, speed-reducing gear con 
necting the arnature shaft of said motor with 
the axles and comprising an internal gear 
which has bearing on one of the bars of said 

To truck frame. 
12. The combination of the truck frame, 

the motor shaft and the transmitting mech 
anism including the internal gear 19 having 

the sleeve 18 bearing in said frame, support 
ing said internal gear and affording bearing. 15 
for the motor-shaft, substantially as set forth. 

13. The combination of a motor, motor 
shaft, the speed reducing mechanism having 
the internal gear 19, sleeve 18 and pinion 30 the 
gear 31 engaging said pinion, and the yield- 20 
ing abutment connected with said gear 31. 

NO. C. HENRY. 

Witnesses: 
HARRY E. KNIGHT, . 
GEO. H. KNIGHT, Jr. 


