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UNITED STATES

PATENT OIFICE.

\

SIDNEY HOWE SHORT, OF CLEVELAND. OHIO.

PNEUMATIC CONTROLLING MECHANISM FOR ELECTRIC-RAILWAY CARS.

| |
SPRECIFICATION forming part of Letters Patent No. 599,807, dated March 1, 1898,
| Aypplication filed November 13, 1887, Serial No. 658,392, (No model.)

Lo all whom it may concern:

~ Be it known that I, SIDNEY HOWE SHORT, a
citizen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohio, have invented a new and useful Pneu-

matic Controlling Mechanism for Electrie-

Railway Cars,of which the following is a speci-
fication. |

This invention relates to pneumatic con-
trolling mechanism for electrie-railway cars.

The object of the invention is to provide a
pneumatic system and arrangement for auto-
matically controlling the motors of electric
cars. |

A further object is to provide a system
wherein oneor more cars throughout the train
18 equipped withitsown controlling and brak-
ing apparatus and may be operated independ-
ently when detached from the train or in co-

operation with the other cars when connected .

up in a train therewith.

Furtherobjectsof theinvention will appear

more fully hereinafter. o

The invention consists,substantially,in the
construction, combination, location, and rela-
tive arrangement of parts, all as will be more
fully hereinafter set forth, as shown in the
accompanying drawings, and finally specific-
ally pointed out in the appended claims.

Referring to the accompanying drawings

and to the various views and reference signs

appearing thereon, Figure 1 is a diagram-
matic plan view illustrating a car equipped
In accordance with the invention and illus-
trating the connection between adjacent cars
in a train. Fig. 2 is a similar view of the ad-
jacent car of the train, showing the part of

- such car broken off from ¥ig. 1. Fig. 3is a

10

550
!

broken view, partly in vertical section and
partly in side elevation, of the *‘engineer’s”
or confrolling valve. Fig. 4 is a topend view
of the same with the operating-handles re-
moved. I'ig, 5is a transverse sectional view
of the same on the line 5 5, Fig. 3, looking in
the direction of thearrows. Fig. 6isa trans-
verse sectional view of the same on the line
6 6, Ifig. 3, looking in the direction of the ar-
rows. Ifig. 718 a detail view, in transverse
section, on the line 7 7, [ig. 3, looking in the
direction of the arrows, with the operating-

handle removed. Fig. 81is a view in central
Inngitudinal section of the air-cylinder ifor |

| actuating the motor-controller.

Figs. 9 and
10 are detall views illustrating various types
of motor-controllers totheoperationof which
the invention is adapted. Fig. 11 is a dia-

grammatic view in plan, illustrating the ap-

plication of the principles of the invention to
atrainof carscomposed of interspersed ‘‘mo-
tor” and ‘‘trailer” cars.

The same part is designated by the same

reference sign wherever it occurs through-

out the several views. | |

In the drawings reference signs A I3 desig-
nate,respectively,the adjacent cars in a train.
As it is designed, in accordance with the prin-
ciples of the invention, to supplyone or more
of the cars with their own equipment of mo-
tors, brake-rigging,motor-controllers, and the
like,” and their own pneumatic controlling
system, whereby such cars, when detached
from the train, may proceed upon their way

| iIndependently without interfering with the

operation of the train or the other carsin the
train, and whereby, when coupled up with
othercarsinthetrain,the control of the equip-
ment of all the cars throughout the train may
be effected from any desired point on anyone
of the cars of the train, it is deemed sufficient
to specifically describe the construction, ar-
rangement, and relative operation of parts of
the equipment of only one car and explain
the connections between the cars, whereby
the desired control of all the carsin the train
may be effected from any desired point.
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‘Upon the car is mounted an air tank or res-

ervoir C, (marked ‘‘ air-tank ” in Fig. 1,) into
which air may be compressed in any well-
known, suitable, or desirable manner, as by
means of an air-compressor (indicated at D)
and which may be actuated, preferably, by
an independent electric motor, or, if desired,
from the car or truck axle, or in any other
suitable or convenient manner,
struction and arrangement of air-tank and

compressor may be identical with similar ap-

paratus commonly employed in connection

lrwith the ordinary air-brake mechanism on

railway-cars, and as such construction in the

8; ecific details thereof is well known and un-

dersthod and forms no part of the present in-
vention specific description and illustration
thereof are unnecessary herein.

Mounted on the car and arranged to extend

The con-
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longitudinally thereof are three pipes 9, 10, | 9,10, and 11 on a detached car must Le closed

and 11, each communicating at each end of
the car in what I shall term an ¢ engineer’s
valve ” K, presently to be more particularly
described in detail. Said pipes are provided
at the extremities thereof with connections
or pipe-couplings F, which may be of the
usual and well-known type of Westinghouse
air-brake hose-couplings, whereby said pipes

may be coupled up ateach end thereof tothe

corresponding pipes on the adjacent cars in
the train, and as the construction and ar-
rangement of such couplings are well known
and understood by persons skilled in the art,
specific description and illustration thereof
in the present case are unnecessary. A suit-
able pipe connection 12 opens communication
between air-tank Cand one of the car-pipes—
say pipe 10. Mounted on the car are one
or more propelling-motors G II and also a
controller for controlling the motor-circuits
and resistances R. In the parficular form

‘shown, to which, however, I do not desire to
be limited or restricted, I employ two con- |

trollers J I on the car, one of which ismarked
“Ahead-controller,” and controls the cireunits
of the motors for moving the car or train in
onedirection,and the other marked “Reverse-
controller,” and controls the cireuits #f the

motor for operating in the reverse direction. -

In connection with each controller is an air-
cylinder 1, M, presently to be described more
specifically, the function of whichis to effect
& proper actuation of the controller. Air-
cylinder L is in communication through pipe
connection 13 with car or train pipe 9, while

alr-cylinder M is in communiecation through

pipe 14 with train or car pipe 11.
~ Before proceeding to a specific description
of the engineer’s'valve and the air-cylinder
I will first explain generally the operation of
the system embodying the invention.
Air-pressure is supplied to the air-tank
and from thence to car-pipe 10. By suitably
manipulating the engineer’s valve the air-
pressure 1s admitted to either one or the other
of train-pipes 911. Thesepipes 911, asabove
explained, are coupled to corresponding pipes
on each car throughout the train, and hence
by the manipulation of the engineer’s valve
pressure 18 supplied to one or the other of
these pipes throughout the train, and hence
toone orthe otherof theair-cylinders on each
motor-car throughout the train, thereby ef-
fectingan actunation, as will presently be more
fully explained in detail, of all the correspond-
ing motor-controllers throughout the train,
and by arranging a controller or engincer’s
valve at each end of each car, each valve be-
ing connected to the train-pipes 9, 10, and 11
on the same car therewith, it will be seen that
all the motors throughout the train are con-
trolled from any desired point on any one of
the cars of the train. It will also be seen

that any motor-car may be detached from the

train, whereupon such car may proceed in-

dependentlyof thetrain. Of course the pipes l

ployed.

at tho ends thereof, and also the ends of these
pipes on the end cars of the train must be

closed in order to prevent the escape of air-

pressure admitted thereto from pipe10. This

may be effected:in the usual manner by an-.

gle-cocks or in any other convenient way. If
desired, the train-pipe of the braking system,
and which is indicated at I’, IFigs. 1 and 2,
and which may be of the usual arrangement

employed in the Westinghouse air-brake sys-

tem, may be supplied with air-pressure from
the air-cylinder C, which furnishes the pres-
sure for effecting the actuation of the con-
trollers. This may be effected by coupling
the brake-pipe P’ with car-pipe 10, as through
connectionld. Anengineer’s brake-valve 15
controls this connection. Thusit will be seen

that the manipulation of anyof the engineer’s
valves K throughout the train controls the

alr-pressure,which effects the actuation of all
the motor-controllers, and the manipulation
of one of the engineer’s brake-valves 15" will
from the same source of air-pressure control
the air - pressure for the braking system
throughout the train. ,
With this general and preliminary expla-

| nation of the arrangement, function, and op-

eration of the apparatus I will now proceed
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to a detatled description of the main control-

| ling or engineer’s valve, particular reference

being had to Iigs. 3, 4, 5, 6, and 7. 7This
valve comprises a casing 16, communicating
through pipe connections 17, 18, and 19 with
the train or car pipes 9, 10, and 11, connéc-
tion 18 leading to pipe 10 and conneetions 17
and 19 leading, respectively, to pipes 9 and
11, "In casing 16 are formed one or more valve-
seats adapted to receive valves therein. In
the particularform shown, towhich, however,

I do not desire to be limited or restricted, I

employ rotary valves 20 21, two of such valves
being shown, though it is evident that one ov
more than two valves may, if desired, be em-
Kach valve is provided with a stem
having a squared or other suitably-shaped
head 22 23, adapted to receive the hubs of
the operating-handles 24 25. Kach valve is
provided with a central chamber or passage
26 27, (see Fig. G,) opening to the outer air,
and hence forming an exhaust-passage. A
radial opening 28 29 is formed through the
wall of the valves, and an elongated periph-
eral passage 30 31 is formed in the exterior
surtace of thevalves,all asmost clearly shown
in IFig. 6. The passages 30 31 are of suitable
extent and arrangement to open communica-

tion, respectively, between connection 18 and

17 or 19, as the case may be, whereas the ra-
dial openings or ports 28 29 are arranged to
open pipes 17 or 19 to exhaust through the
passages 20 or 2V when the levers 24 25 are
turned to suitable position.

From this description it will be seen that

-when arm 24, designated ‘¢ Ahead” in Fig. 6,

occupies the position as indicated by dotted
lines in said view of the drawings or the po-
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sition indicated by the line marked * Ahead | “reversing” air-cylinders on each car being
pos.,” Fig. 4,communicationis established be- simultaneously charged with pressure, there-
tween pipe connections 18 and 17, and hence by actuating both controllers of each motor, 4o
also between pipes 10 and. 9, thereby admit- | but in opposite directions, thus resulting in

5 ting air-pressure from reservoir C to the air- | short - circuiting the current. In order to
cylinders L thronghout the car or train, and avold this objection, it is necessary to pro-
when said lever is moved to.the ‘“ exhaust” | vide means whereby one of the valves cannot
position, as indicated in Fig. 4, communica- | be operated until and unless the other valve 73
tion between connections 17 and 18 is cut off occupies a position such as to open the train-

to and port-opening 28 is brought into register pipe controlled thereby to exhaust. Many
with passage 32, thereby opening said eonnec- specifically different arrangements for ac-
tion 17 and hence also pipe 9 to exhaust complishing this purpose may be employed
through passage 26 in valve 20, and when the | and still fall within the spirit and scopne 8o
lever 24 stands in the ‘“off” position, as in- | of my 1nvention, - While, therefore, I have

15 dicated in Iig. 4, all communication from the | shown and will now desecribe a, specific con-
pipes is cut off. In the same manner the le- | struction and arrangement for accomplishing
ver 256 may be suitably manipulated so as to | the desired object, I do not desire to be lim-
open communication between connections 18 | ited or restricted thereto. In the particular 3g
and 19, thereby admitting air-pressure to pipe | form shown T mount on each valve-stem a

20 11, or said pipe may be opened to exhaust, or | disk 40 41, having semicircular seats or de-

~all the pipe connections may be entirely cut | pressions 4243 formed in the periphery there-
off. In the relative positions of the levers 24 | of. Suitably mounted in the cap-plate or ~
29, as indicated in Fig. 6, the connection 17, | cover of the valve and at a pointintermediate go
and hence also train-pipe 9, is open to air-"| of the stems or valves 2021 is a pintle or stud

25 pressure, while connection 19, and hence also | 44, upon which is pivotally mounted at one
train-pipe 11,is open to exhaust. end thereof the levers 45 46, (see particularly

The valves 20 21 may be efficiently held to | Figs. 3 and 5,) earrying at their outer ends
their seats in any suitable or convenient man- | antifriction-rollers 47 43, arranged to engage o5
ner, as by means of springs 33 34, interposed | the peripheries of disks 40 41, and when said

30 between adjusting set-nuts 35 and loose | disks occupy suitable positions to be received
washers 36, said nuts being mounted on the | in the recesses or seats 42 43 therein. These
projecting ends of the valves and the washers | plates are arranged in such relative position
bearing against the under side of the valve- | that the meetin g edges thereof abut against 1oo
casing. Byadjusting the set-nuts 35 theten- | each other when said levers are rocked to-

35 sion of springs 33 84 is adjusted and regu- | ward each other. Any suitable means may
lated, thereby adjusting and regulating the | be provided for normally and vieldingly
degree of pressure by.which the valves are spreading said levers apart or away from each
held to their seats. | other. In theform shown a spring49 accom-" 105

It 1s important that when the motorman or plishes this purpose.. From this construction

40 engineer leaves his station the operating-le- | and arrangement 1t will. be seen that when
vers 24 2o be removed from the.valve-stems | the roller carried in the outer end of one of
in order to prevent unauthorized or malicious | the levers 45 46 1s seated in a dépression or
tampering with the controlling system. To | seat 42 43 in a disk 40 41 the othér lever may 1i1o
this end the handles are maderemovable from { be rocked, so0 as to permit its roller to ride

45 the valve-stem heads 22 23; butin executing | out of the seats or depressions 42 43 in the
this safety precaution it is important that the | other disk, thereby permitting said roller to
valves be left in such position that all train | ride over and clear the projections between ..
or car pipe connections are cut off, so that no | said depressions or seats,and hence enabling 11s
air can escapefrom them. Inordertoaccom- | the valve-to be rotated. "On the other hand

5o plish this desirable result, the handles are 1t will be seen that unless the roller earried
provided with hooks 37, arranged to extend | in the outer end of one of the arms is seated
underneath a flange 38, formed on the valve | in a depression or seat 42 43 the other valve
cap or cover. Aslot oropening 39 is formed | cannot be operated,because the meeting edges 120
through this flange, and through which slot | or faces of the levers 45 46 would abut against

35 -the hook 37 must pass in removing tHe han- | each other before the rollers are in a position
dle. The slot or opening 39 is so relatively | to clear the projections between the seats.
positioned that when the handle is turned to | The seats or depressions in the disks or
sut¢h a position that hook 37 registers with | ratchet-wheels4041 aresorelativelyarranged 125
such slot or opening, thereby permitting the | that only when one valve is in exhanst po-

6o handle to be removed, the valve occupies a | sition can the other valve be turned, and
position such as to entirely close the connec- | therefore the valves are interlocked and pre-
tions controlled thereby. | vented from being properly actuated relative

In the proper operation of the apparatusit | to éach other until one of the valves, atleast, 130
Is important that at no time should air-pres- | 1s in a position to open the car or train pipe

05 sure from the air-tank be admitted simulta- | connected therewith to exhaust, but when
neously to both train-pipes 9 and 11, for such | such point is reached the other valve may
action would result in both the ““ahead” and | then be actuated. Therefore by this con-




struction the danger is avoided of actuatiing
both controllers cn any of the motor-cars at
the same {ime.

I will .mow describe the construction and
arrangement of the air-cylinder and devices
for actuating the controllers, particular ret-
erence being had to Fig. S,wherein reference-

sign Q designates a-controller-box in which is

10

20

arranged a series of contact-segments (indi-
cated at Q', Fig. 8,) through which the mo-
tor-circuits, resistances, and connections are
controlled to secure the necessary variations
in speed and power. A contact-arm QF, ar-
ranged to move over the contact-segments Q,

serves to effect the desired circuit variations
through the segment-contacts Q. Switch-arm

Q* may be mounted on a shaft 50, upon which
is mounted a pinion 51, which is arranged to
be engaged and actuated by a rack 52, at-
tached to and moving with a piston or plun-
oger 53, operating within the air-cylinder L.
A spring 54, arranged in said cyiinder and

- bearing at one end upon the plunger or pis-

35

40

45

53

ton 53 and at the other end against the end
wall or head of the cylinder 1., serves to op-
pose the movement of the plunger or pis-
ton and its connected rack under the infiu-

ence of the air-pressure admitted to such

cylinder, as will presently be more fully ex-
plained, and normally acts to maintain said
plunger or piston and rack at one limit of
their movement when said air-cylinder 1s ex-
hausted of air-pressure, this normal position
of the plunger and rack corresponding to the
“off ” position of the controller-arm Q- there-
by breaking all the motor-circuits, and hence
all eurrent is cut off from the motor or mo-
tors controlled thereby. The pipe connec-
tion 13, above referred to,which is connected

to train or car pipe 9, serves to admit air-.
pressure to air-cylinder L, when such pres-

sure is admitted to pipe 9 from air-tank C, by
suitably manipulating the controlling .or en-
gineer’s valve 20. The air enters the air-cyl-

inder I. from pipe conneection 13 through the

following path: from pipel3,through passage
55 into chamber 50, through passage 57, pas-
sage 55, passagedd,and intotheair-cylinder L,
behind the piston or plunger 53, at the point
60. TPassage 57 is controlled by a plug or
needle valve 61, normally held slightly raised
from its seat, but which may be adjusted, as
may be desired, tc regulate the degree of
rapidity with which the air-pressure 1s ad-
mitted therethrough. Passage58is controlled
by an ountwardly-seating check-valve 62,
which cperates to prevent air-pressure from
escaping therethrough from the air-cylinder

- L, and passage 59 is controlled by an auto-

60

- fully explained.

matically-actuated valve W, the purpose and
function of which will be presently more

ted to air-cylinder L behind the piston or
plunger 53, thereby slowly moving said pis-
ton and its rack in a direction to rotate pin-
“ion 51 and to rock arm Q* and in a direction
to compress spring 54. As above 'stated, the

Thus air-pressure isadmit-

said air-cylinder to exhanst rapidly.
“ecourse it will be seen that no exhaust from

- passage 93, er
purpose of closing passage 57 .gainst the ad-

500,807

speed with which this rocking movement of
arm Q? is effected can be readily adjusted by
adjusting the distance through which needle-

7°

valve 61 israised fromits seat,thus permitting

the air te enter the cylinder I. through a

shorter or alonger period of time. This move-

ment of piston 53 and its rack 52, and hence
also of the switch-arm, continues slowly and

steadily until finally the piston comes in con-

tact with the shoulder 63, in the end of the air-
cylinder 1., whereupon the further movement
of said piston is arrested. In this position
the controller-arm will be rocked to ‘‘ on” po-
sition and the motors will be running at full

speed. Assoon as the air-pressureisrelieved

from pipe connection 13 and pipe 9 by the
opening of the engineer’s valve to exhaust
said pipe 9 the air-pressure in air-cylinder L
is ‘also opened to exhaust in the following

75

80

manner: A reduction of pressurein the space

56 causes a small piston (4, arranged therein
and having a stem 65 arranged to projectinto
an opening 66,which communicates with the
air-eylinder L, to be unseated or -rather to
move under the influence of the pressure ex-
erted upon the end of stem 6¢ oy pressure

contained in air-cylinder L in a direction to
withdraw said stem 65 from passage or open-

ing 66, thereby uncovering an exhaust-open-
ing 67 for air-ecylinder L., hence permitting
Of

eylinder L can occur through passages 60, 59,
538, and 57 by reason of the check-valve 62.
The piston or plunger 53 is provided with a
plug 68, arranged to enter the opening or pas-
sage 66 when said piston or plunger ap-
proaches the limit of its movement during ex-
haust, thereby cutting off further exhaust of
air behind said pistonr or plunger, and hence

cushions said piston or plunger in the cylin-.
“der L. by compressing a small portion of air

thus retained in the air-cylinder. Similarly
a small plug 69, carried by piston 64, is ar-
ranged to enter passage 57, thereby also
slightly cushioning said piston (64 by com-
pressing the air retained in passage 57 and
Thu~ plug 69 also serves the

mission of air-pressure sherethrough from the
train-pipe connection 13 until said piston 64
is moved in a position to cut off the exhaust-
port 67 of air-cylinder L, thereby cutting o1~
the exhaust of said air-eylinder befcre a new
supply of air-pressure is admitted thereto.
By the provision of auxiliary piston G4, ar-
ranged and operating in the manner above
described, it will be readily seen that when
it is desired ta move the controllers to ““off”

position vhe ‘:ir-pressure in train-pipe 91isre-

duced by suirably manipulating one of the
engineer’s valves so as to open said pipe to
exhaust. Thiscausesareduction of pressure
in the chamber 56 of each air-cylinder L
throughout the train, and hence each auxil-
iary valve 64 is moved in a direction to un-

close the exhaust-passage 07. Thus all the
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air - cylinders throughout the train are in-
stantly and independently opened to exhaust,

.and hence the main pistons 53 quickly move

1n a direction to cause the controllers to move
to “off” position. A much more rapid *‘ off”
movement of the controllers is thug effected
than would be the caseif all the air-cylinders
had to exhaust through train-pipe 9, and a
simultaneousorsynchronous “off” movement
of all the controllers throu ghout the train is
also secured. | |

From the foregoing deseription it will be
seen that a very slow ‘“on” movement of the
controllers is accomplished, while the ¢ off”
movement is almost instantaneous and is
simultaneous throughout the train by the
sudden and simultaneous release of air-pres-
sure through passage 66 and exhaust-port 67
of all the air-cylinders throughout the train.
The admission of air into air-eylinder L is
easily and readily adjusted by raising or low-
ering the needle-valve 61 toward or from its
seat,therebyregulating the speed of the ““on”
movement of the controller-cylinder.

In the proper operation of the system it is

desirable and important that all the motors

on each car throughout the train operate as
nearly synchronously-as possible in order
that each motor may do its proportionate
share of work in accelerating the train. In

my application, Serial No. 637,212, filed May

19, 1897, I have disclosed an arrangement
whereby a uniform acceleration is attained.
1T'he same prineiple is involved'in the present

invention, wherein not only do I secure uni-

formity of the acceleration but also uni-
formity in the proportional work done by the
motors throughout the train, whereby one or
mere.motors may not take the load more rap-

the motor-controller on any particular car
cause the current to be turned on more rap-
idly to the particular motors controlled there-

by than the current is being supplied to any

other motor or set of motors throughout the
train 1t 1s important to arrest the operation of

‘thecontroller-actuating meansuntil the other

motors attain the same current-supply, there-
byagainequallydividing thecurrent supplied
to all the motors and hence also enabling all
the motors to perform their work proportion-
ately. Many specifically different arrange-
ments may be employed for accomplishing
this purpose. While, therefore, I have shown
and will now describe an arrangement for ef-
fecting this purpose, I do not desire to be
limited orrestricted thereto. In the particu-
lar form shown I provide in passage 59 60 an
automatically-actuated valve W, and I ar-
range this valve to be actuated antoinatically
by the current supplied to each motor. - This

nay ve accomplished by mounting said valve
W on a lever 79, pivotally mounted and hav-
ing attached to one end thereof an armature

70°, arranged to move overthe magnetic core

710of an electromagnet. Asshown, thismag-

netic core is U-shaped and the coil 72 is

In other words, should

.1 thereby.

-}

mounted upon one leg thereof. This coil is

‘ineluded in the eirenit. 73 of the motor, con-

trolled by said air-cylinder L. The normal
position of this valve is to open passage 5%
to 1ts fullest extent, and spring 74, interposed
between adjusting-nuts 75 on a rod 76, which
is attached to said lever 70 and a convenient
part of the easing of air-cylinder I, serving
to hold said valve in its normal position. If

~more than the proper proportion of current

1s passing through the motor-cirecuit 73, the

increased energization of the electromagnet.

causes armature 70° to move, thus moving le-
ver 70 against spring 74 and in a direction to
cause said valve W to close more or less the
passage 959, thereby more or less cutting off
the supply of air-pressure to the cylinder L,
and hence arresting the supply of more cur-
rent to the motor until such current has
dropped below the maximum quantity re-
quired by reason of the development of coun-
ter electromotive force, thus weakening the
eifect of magnet 72, thereby permitting spring
74 to move said valve W in the opposite di-
rection to again open said passage 59, thus
again admitting air to the air-eylinder, where-
upon the piston 53 and its rack 52 will resume
their operation of effecting an actuation of
the controller-cylinder toward the “on” po-
sition. = The wire 78 should be placed in cir-
cuit with only one motor where two or more
moters are mounted on each car, and espe-
cially where a series parallel control is em-
ployed, and the valve-controlling magnet 72
should be adjusted to shut off or close pas-
sage o) al a point where the safe maximum
accelerating current for one motoris reached,

thereby producing practically uniform accel-

eration for the entire train, regardless of the
motor combinations.

I have specifically described the construc-
tion and arrangement for actuating pneumat-
1cally only one of the controllers on a motor-
car; but it is to be understood that the other
or reversing controlleris actuated in the same
manner and by a similar arrangement of ap-
paratus from air-pressure suipplied through
train-pipe 11. .

In Figs. 1, 2, and 8 I have shown the in-
vention as applied fto the operation of a con-
troller employing a rocking switch-arm. In
Fig.*9 I have indicated a type of controller
wherein the motor-circuits are governed by a
movable switech-arm 85, arranged to move

over relatively stationary contacts 86, the rod

37 of piston 53 being connected to and aetu-
ating said switch-arm. In Fig. 10 I have
shown the movable contacts of the motor-con-
troller carried by the piston-rod 87 of the air-
cylinder, the codperating contacts 88 being
arranged 1n positicn for said piston-rod to
slide thereover.

I have shown in diagram in Figs. 1 and 2 -

the trolley or contact-making devices for com-
pleting circuit from the supply-conduecior to
the car and the translating devices carried

‘I'he trolleys or collectors T may be
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_of the usual and ordinary construection and

10

arrangement, electrically connected throu 1)

connection 77, current being supplied there-

from to the motors through connection 78,
containing the usual automatic circuit-break-

‘ing lightning- arresting devices, (indicated

at 79.) -

I have not deemed it necessary to specit-
ically show and describe the various leads of
the motor-circuits in the specific detail there-
of with reference to the arrangement of the

movable and relatively stationary contacts of |

the controller, as such arrangements are well
known and understood by persons skilled in
the art. |

As a safety appliance whereby in case of
aceident or for other purpose it may be de-
sired to suddenly and quickly arrest the car

~ortrain, I have shown an emergency arrange-

20

35

40

45

50

55

O

ment at S, Figs. 1 and 2, comprising valves
30 81, valve 80 being arranged to open car-

pipe 9 to the atmosphere and valve 81 being

arranged to ocpen air-brake train-pipe P to the
atmosphere. These valves are suitably con-
nected to a cord or rope 82, arranged to ex-

tend throughout the length of the car or train

after the fashion of a bell -rope, whereby
should an emergency arise said valves may be

simultaneously opened, thereby immediately
» exhausting air-pressure from the controlling

system and also from the braking system and
hence immediately shutting off all the motors
on the train and simnltaneously applying the
brakes. This idea may also be embodied in
an arrangement wherein is insured an €Xx-
haust of the particular controller train-pipe
which may be in service, as by coupling a
valve 80’ to the other controller train-pipe 11.
It will be remembered that while one controi-
ler train-pipe is in service the other is opened

to exhaust. Therefore in the arrangement |

just described an opening to exhaust of the

particular pipe in service, whichever it may

be, is insured. | -
Preferably, and as shown, the pipe 10 1s
also arranged to extend throughout the ertire
train,and to this end this pipe is also adapted
to be detachably coupled at the ends thereof
to the ends of the corresponding sections of
said pipe on the adjacent cars. This 1s ad-
vantageous for the reason that all the air-

reservoirs throughout the train are thus cou-.

pled up and pressure for service application

is drawn from all the reservoirs of the train

and not from any one particular reservoir,
and hence the size and capacity of the indi-
vidual compressors and rese~voirs may be re-
duced to a point such as will be sufficient to
operate only one motor-car and at most a sin-
ole additional trailer. From this it will be
seen that each reservoir throughout the train
supplies its proper proportion of pressure for
the work of operating the controllers.

In Fig. 11 I have shown the invention ap-
plied to a train made up indiscriminately of
what are known as ‘“motor-cars” and ‘ trail-

¥
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may beinterspersed throughout the train with
cars equipped withmotors. Forinstanae, the
ears A’ are shown as motor-cars, and ears B’
are shown as trailers. In the practical han-

‘dling of trains, however, it is desirable to

avoid the necessity of a particular arrange-
ment of the cars in a train, as such necessity
would require frequent shifting and manipu-

75

lation of the individual cars in making up a

train. In a system of control in accordance
with my invention, and as above described,
such objection is avoided, because the pipes
9,10, and 11 extend throughout the train and
each car thereof, €id an engineer's valve K
is placed at each end of each car whether it
is a motor-car or a trailer, and hence so long

80

as there is a motor-car in the train the proper -

control thereof may be effected from any
desired point, and it is wholly immaterial
whether the motor-ear is in advance or behind
the trailer so far as the operation of the sys-
tem is concerned. | ' --
From the foregoing description it will be
seen that I provide an exceedingly simple and
efficient controlling system and at but a small
additional cost above the cost of the air-brake
equipments which are usually employed. It
will also be seen that by exhausting the air
simultaneously from both controller-eylinder
train-pipes and the air-brake train-pipe the

entire train may be instantly stopped in case .

of accident. It will also be seen that unless
the whole controlling apparatus, as well as
the air-brake apparatus, is in perfect work-
ing-econdition the train cannot be operated,
and unless the air-brake is in working order
air cannot be procured with whieh to turn
on the current. It will also be seen that all

' the controllers throughout the train may be

ers’—that is, cars not equipped with motors |

simultaneously actuated pneumatically from
any car of the train. | _

- Many variations in the details of construc-
tion and arrangement would readily suggest
themselves to persons skilled in the art and

still fall within the spirit and scope of my in-
ventlon.
ited or restricted to the exact details of con-

1 do not; desire, therefore, to be lim-

struction and. arrangement shown and de-
seribed; but, o |
- Javing now set forth the objeet and nature
of my invention and a form and- arrange-

‘ment of apparatus embodying the same, what
T claim as new and useful and of my own in-
vention, and desire to secure by Letters Pat-

ent of the United States, is— |

1. In a system of controlling motors in a
train of cars, a controller for each car, fluid-
pressure mechanism for simultaneously actu-

ating said controllers, and means mounted

on each car of the train for controlling said

fluid-pressure mechanism, as and for the pur-

pose set forth. |
2. Inatrain of several cars, motors mounted

on one or more of the cars of the train, a mo-

tor-controller mounted on each motor-car, a
fluid-pressure mechanism for actuating all of
the controllers throughout the frain, and
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and for {ie purpose set forth.
3. In a system of controlling motors in a

train of ears, a controller for each motor, fluid-

pressure mechanism for simultaneously actu-

~ating the eontrollers throughout the train,

Io

and manunally-actuated meanslocated on each
car of the train for controlling said fluid- pres-

sure meehanism, as and for the purpose set |

forth., =
1. In a system of controlling motors in a

~train of cars, a controller for each motor,
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finid-pressure-actuated me hanism for each
¢ controller, a source of fluid- -pressure, a train-

pipe e\tendmn‘ throughout the train and com-
municating mth all 1he controller-actuating

meehanisms throughout the train, and means |

mounted on each car of the train for control-
ling communication between sald source of

fluid- -pressure and said controller train-pipe,

as and for the purpose set forth.

5. In a pneumatic controlling system for
electric cars, a source of fluid-pressure, & mo-
tor-conty ollmwmechamsm ineans for supply-
ing pressure to said motor-contmlling mech-
anism in combination with means for auto-
matically controlling the supply of pressure
from said source of fluid-pressure to said mo-

tor-controlling mechanisin, as and for the'
.purpose set forth.

6. In a pneumatic zontrolling system for
electric cars, a source of fluid-pressure, a mo-
tor-eontrolling mechanism, and means for
supplying pressure to said controller mech-
anism, in combination with a valve arranged
to automatically control the supply of pres-
sure to said motor-controlling mechanism, as
and for the purpose set for th

The combination with a car, a propel-
hn fr—motor mounted thereon, a pressure-actu-
ated controller for said motor an air-pipe for
supplying pressure to said motor- controller,
a valve for controlling the admission of pres-
sure to said pipe, and means for controlling

the pressure in said pipe, as and for the pur-

pose set forth.
8. The combination with a ecar, a propel-

ling-motor mounted thereon, a pressure-actu-

ated_ mechanism for contmllmg said motor,
an air tank or reservoir mounted on said ear,
a controller-pipe communicating with said
tank, a valve device arranged to conftrol the
admission of pressure to said pipe, and elec-
trically-operated means for regulating said
pressure, as and for the purpose set forth.

9. The combination with a car, a propel-
ling-motor mounted thereon, a 001’1131 ollerfor
frovernmf'-the cireuits of said motor wlien op-

erating in one direction, a separate controller
tor governing the circuit of said motor when

operatinginthe opposite direction, and means
ror actuating said controllers, as and for the

‘purpose set forth. |
-10. The combination with a car, a propel-

ler-motor mounted thereon, a controller for

governing the ‘‘ahead” movements of

a1 |

i

controlling said fluid-pressure mechanism, as |

motor a separate conh*o“er f oY - ﬁ'overnlnﬂ ﬂle
‘roverse’ movements of Qald motor, a,nd

| means whereby when one of said controllers

is actuated the other is locked, as and for the

purpose set forth.

11. The combination with a car, a propet-
ling-motor mounted thereon, a pressure- actu-
ated ““ahead” controller for said motor,
pressude-actuated ‘‘reverse” controller for

sald motor, a pressure-tank, pipes for supply-

Ing pressure therefrom tosaid controllers, and

a valve device arranged to control the admis-
sion of pressure flom s#id tank tosaid pipes,
as and for the purpose- set forth.

12. Thecombination with a plurality of cars
in a train, a propeliing-motor mounted on one
or more of the cars, a pneumatically-actuated
controllerfor each motor, connections extend-

ing throughout the train for synchronously

operating said ¢ontroller-actuating means,
and means mounted on each car of the train
for controlling the supply of pressure to the

controller-actuating means throughout the

train, as and for the purpose set forth.

13. The combination with a plurality of cars
in a-train, a propelling-motor mounted on one
or move of the cars, a pneumatically-actuated
controlier for each motor, connectionsextend-
ing throughout the train for simultaneously
supplying pressure to said controller-actuat-
ing means, means mounted on each car 61 the
train for controlling the admission of pressure
to the controller-actuating means throughout
the train, and means mounted on each car for
automatm&lly controlling the supply of pres-

sure to the controller- acmatmn* means on the

same car therewith, as and for the purpose
set forth. |

14. The combination with a plurality of cars
in a train, a propelling-motor on one or more
of the cars, a pressure-actuated controller for
each motor, a controller-pipe arranged to be
connected up throughout the train for sup-
plying pressure to said .controllers, a pres-
sure-storage tank, a valve device for control-

ling the communication between said tank
“and pipe, and means for automatically regu-

lating the supply of p1assure to each control-
ler-actuatlnﬂ' means, as and for the purpose
set forth.

15. The combinatlon with a plurahty of
cars in a train, a propelling-motor on one or
more of the cars, a pair of pressure-actuated
controllers for each motor, a train-pipe for

each controller, the controller-pipes of one

car adapted to be eoupled up to the control-
ler-pipes of the next car, a pressure-storage
tank, and a valve device arranged to eontrol
the communication between said tank and
said pipes, whereby when pressure 1s sup-
plied to either of the controller-pipes pressure

18 exhausted from the other of said pipes, as

and for the purpose set forth.
16. The combination with two or more cars

in a train, a propelling-motor mounted on one
or more of sald cars, a controller for the cir-
cuits of each motor, an air-cylinder for ac-
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15
| m‘ranwed to extend throughout the lenn'th of

the car and emnnmmeamw with sald con-
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~dependent valve

fuating said controller, a plpe arranged to ex-
tend the length of the train and commumc&t-
ing with cach cylinder, a pressure-gtorage
tank mounted on one or-more of the cars, a
second pipe arranged to extend throughout
the lenigth of the tmin and emnmunic&tinn‘
with all of said tanks, and a valve device ar-
ranged at each end of each car for control-
ling the communication between sald pipes

and to the atmosphere, as and for the pur-
pose sct forth.

17. The combination with a car, a propel-
ling -motor maunted thereon, a Goutroller
thel efor, pressure-actuated means for effect-
ing the movements of said centroller, a pipe

troller-actuating means, a pipe arranged to

Cextend throuﬂhout the lenn th of the car for
supplying pressure to the braLe mechanism, a

pressure-storage tank, a supply-pipe commau-
nicating therewith and extending throughout

the len ﬂ*tn of the car, a valve clevwe arranfred,

at each end of theecar for controlling the com-

munication between said controller and sup-

ply pipes and to the atmosphere, and an in-
for controlling said brake-
pipe, as and for the purpose Seb forth. -

18. The combination with a car, a propel-
ling-motor mounted thereon, a controller for

_~eontrollmﬂ' the ‘¢ ahead” movemenf% of said

motor, a controller for controlling the °‘re-

verse 7 movements of said motor, pipes COm -

municatingrespectively with said controllers,
& pressur e-stomﬂe tank, and a common valve
device for eontrolling the communication be-
tween sald pipesand Sﬂld tank, whereby when
pressure 1s admitted to one of said pipes it
is exhausted from the other, as and for the
pﬂ'[‘p()be set forth.

19. The combination with a car, a propel—
ling-motor mounted thereon, two wntrollers
for Sald motor, one contr 0111110 the “ahead”
movements and the other the ‘“‘reverse”

-movements of said motor, pipes arranged to

extend throughout the lenwth of the car and
respectwely com 11111111(3&131110 with the actuat-
ing means of said eontroller,s a brake-pipe
monnted on the car for supplym ' pressure to

the brake mechanism, a storage-tank, a de-
livery-pipe communicating ’Lhererth &Vc’tlve

device arranged at each end of the car for

controlling _the communication between said
supply-pipe and said control-pipes, and an

independent valve for controlling the com-

munication betweén said supply and bralke

6o

nipes, as and for the purpose set forth.
20. "The combination with two or-more cars
in a train, a propelling-motor mounted on
cach car, Lwo controllers for each motor, one

| controllmﬁ* the ““ahecad’ movements alld the

other the “reveme” movements of ‘said mo-
tor, pipes arranged to be detachably coupled
up 1:111‘011rrl1out the entire train and respec-

tively connnunmatmw with the actuating de-

vices for said controllers, a storage-tank, ;mcl

I tively open communication between said

pipes and said tank, as and for the purpose

set forth.

21. The combination with two or more cars
in a train, a propelling-motor mounted on
each car, two controllers for each motor, one
eontrolling. the ““ahead” movements ﬂll_d the
other the ““reverse” movements of said mo-
tor, pressure-actuated devices for operatirg

said controllers, pipes mounted on each car
and connnunma‘rmw 1'espeet1ve‘ly with the
controller-actuating devices on that car, the

controller-pipes of one car adapted to be de-

tachably connected to the corresponding con-
troller-pipes of the adjacent car throughout
the-train, a storage-tank mounted on each

car, a supply-pipe “also mounted on each car

and communicating with said tank, and a
valve device mounted on each car for
trolling the admission of pressure from said
qupply pipe to said controller-nipes, as and
for the purpose set forth.

22, The combination with a car, a propel—

| lmn'-motor mounted thereon, a eontroller for

c-::ontrc:)llm*tr the ‘“‘ahead” morements of sald

motor and a controller for controlling the-

““yreverse” movements of said motor, mde-
pendent pressure- -actuated means for effect-
ing the movements of said controllers, a stor-

.an‘e-tank a valve device for eontrolluw the

commumcatwn between said eontroller-&e-
tuating means and said tank, said valve de-
vice comprising two valves and means for
locking one of said valves until the other of
sald valveq is moved to a position corre-
sponding to the ‘‘off ” position of the control-
ler governed thereby, as and for the purpose
sef; fOl‘th

23. The combination with a car, a propel-
ling-motor mounted thereon, an *‘ahead” con-
troller and a “reverse” controller for said mo-
tor, an air-cvlinder for actuating each of said
eontmllers an air-tank, a donble valve for
controlluw the air-pressure supplied from

sald tank tosaid cylinders,and means forlock-
ing one of said valves during the operation ot

the other, as and for the purpose set forth.
24. The combination with a car, a motor
mounted thereon, an ‘“ahead” controller and
a “reverse” controller for said motor, an in-
dependent air-cylinder for actuating each of

said controllers, an alr-tank, a mlve device

for controiling the supply of air therefrom
to said cy 11nclers comprising two valves, a
notched disk mounted on the stem of each of
said valves, and locking-pawls arranged to
engage said disks, as and for the pmpose set
fOl trh |

25. A double valve device comprising two
valves, disks mounted on the stem of each
valve, said disks provided with peripheral
seats or depressions, pivotally-mounted pawl-
arms arranged to peripherally engay2 said
disks, and operating-handles for said valves,
as and for the purpose set forth.

26, In a double-valve device, two valves

a common valve (lewee &rr&nrred to respec- | havmn' per1pherally-recessed disks mounted
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on the stems thereof, a pair of .pa-wl-arnis piv-

~otally mounted at one end and arranged to
engage the peripheral seatsinsaid disks at the

other end, and means for yieldingly spread-
ing said pawl-arms apart whereby one of said
valve-stems is locked against movement until
the other has been moved into = predeter-
mined position, as and for the purpose set
forth. . - |

27. In a valve device, a valve having a

- notched flange, a detachable operating-han-
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- ating said valve, as

-as and for the

by the

dle for said valve, said handle provided with
a hook arranged to engage underneath said
notched flange, whereby said handle 1S pre-
vented from being removed until it is moved
to a predetermined position, as and for the
purpose set forth,

28, The combination with a car, ot-a pro-
pelling-motor

mitting and exhausting air-pressure to and
from said cylinder, a piston arranged in said
cylinder, means actuated by the movements
of said piston for effecting the movements of
sald controller, and means actuated by the
amount of current supplied to the motor for
controlling the supply of air to said cylinder,
purpose set forth. |
29. The combination with g car, a motor

mounted thereon, a controller the refor, an air-
cylinder, means

of supplying air- pressure
theretoand exhausting same therefrom, a pis-
ton mounted in said cylinder, means actuated
movements of said piston for effecting
the movements of said controller, a valve ar-

‘ranged to control the admission of air to said

cylinder, and means arranged in the motop-

circult for actuating said valve, as and for

the purpose set forth.

30. The combination with W0 or more cars |

In a train, a motor mounted on one Or more

of the cars, and air-cylinder mounted on each.

motor-car and having a plston, means actu-
ated by the movement of said piston for con-
trolling the circuits of said motor on that car,

means for admitting air-pressure to each of

sald eylinders sim ultaneously throu ghout the
train, and means actuated by variations in
the current supplied to each motor through-
out the train for automatically controlling the
supply of air-pressure to the individual air-

cylinders throughout the train, whereby the

action of all the motors throughout the train

38 synchronized, as and for the purpose sef

forth.
31. A motor-controller, an alr-cylinder for
actuating the same, means for supplying air-

- pressure to sald cylinder, a valve controlling

sald air-pressure supply, a magnet arranged
in the motor-circuit, and means actuated by
variations in the strength of the current trav-
ersing said magnet for automatically actu-
and for the purpose set
forth. |

32. The combination with a car, a propel-

ling-motor mounted thereon,apneumatically-
actuated controller for governingthe “‘ahead” |

_ mounted thereon, a controller:
for said motor, an air-cylinder, means for ad-

*

ating means, and means

‘wardly-seating

movements of said motor, an independent

pneumatically -actuated controller for gov-
erning the “‘reverse” movements of said con-

| troller, an air-pressure tank carried by the

car, independent pipes

for delivering pres.
sure from said tank to

said controller-actu.
whereby, when pres-
sure 18 supplied to one of said pipes it is ex-
hausted from the other,in combination with
a brake-pipe for supplying air-pressure to the
brake mechanism, a safety exhaust-valve for
each of said pipes and a controlling-rope for
simultaneously actuatin g said valves, as and
for the purpose set forth, |

33. The motor-controller, an air-cylinder,
a piston mounted therein, means actuated by
the movements of said piston for effecting the
movements of said coatroller, a valve ar-
ranged to control the supply of alr-pressure
to said cylinder, a spring arranged to hold
sald valve in normally open position, and
electrically-operated means for closing sajid
vaive, said electrical means being arranged
in the motor-circuit, as and for the purpose
set forth. |

84, An air-cylinder having a piston, a cas-

ing communicating with said cylinder, a sup--

Ply-pipe communicating with said casing, a
supply-passage formed in sald ecasing and de-
livering from said pi pe to said cylinder, an
exhaust-passage formed in said casing and
communicating with said cylinder, a plunger

| arranged to close said exhaust-passage, a pis-
ton for actuating said plunger, said
arranged in.said supply-vassage, in combing-

piston

tion with a motor-controller, and means ge-

tuated by the movements of said cylinder-

piston for effecting the movements of said
controller, as and for the purpose set forth.

09. An air-cylinder having a piston, a cas-
Ing having a passage therein communicating
with a source of fluid-supply and deliverin o
into said cylinder, means for adjusting the
area of the opening of said passage, an out-
check-valve arranged in said
bassage, an exhaust-passage formed in said
casing, means actuated by fall of pressure in

sald passage for opening said exhaust-pas-
| Sage, a motor-controller, and means actuated

by the movements of said piston for actuat-

ing said controller, as and for the purpose set

forth. |
0b. An air-cylinder having a piston, a cas-

ing having a passage communicating with a
[ source of fluid-supplyand delivering into said

c¢ylinder, an exhaust-passage communicatin g
with said cylinder, g plunger for opening and
closing said exhaust-passage, a piston ar-
ranged to actuate said plunger, said piston
arranged in said supply-passage, and a plug
carried Dy said eylinder-piston arranged to
enter said exhaust-passage as said piston ap-
proaches the limit of its movement, whereby

sald piston is cushioned in combination with

a motor-controller, and means actuated by the

‘moverments of said piston for moving said con-

troller, as and for the purpose set forth,
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37. In'a pneumatic controlling system for a
train of cars, a propelling-motor mounted on
one or more of the cars, a controller for each

‘motor, pressure-actuated mechanism for ac-

tuating said controllers, connections extend-
ing throughout the train for supplying pres-
sure to said controller, actuating means, and
means actuated by reduction of pressure in

‘said connections for simultaneously opening
each controller-actuating means directly and
independently to the atmosphere, as and for.

the purpose set forth. :

88, -In a pneumatic éonﬁmlling system for a

train of cars, a propelling-motor mounted on
one or more of the cars, a controller for each
motor, an air-cylinder mounted on each mo-

tor-car, and having a piston, a-source of Qir-
a train-pipe communicating -be-

pressure, i
tween said source of fluid-pressure and the
air-cylinders throughout the train, a passage

opening direct communication between each

cylinder and the outer air, means actuated by
the reduction in pressure in said train-pipe
for simultaneously opening said passages,and
connections between said pistons and con-
trollers for actuating the latter, as and for
the purpose set forth. |

30, In apneumatic controlling system for a

train of cars, a propelling-motor mounted on

one or more of the cars, a controller for each
motor, an air-cvlinder mounted on each car

pipe for

599,80

and Having a piston, a source of air-pressure,
a train - pipe communicating between sald
source of fluid-pressure and the air-cylinders
throughout the train, a passage opening. di-
rect, communication between each- cylinder

.and the outer air, a plunger arranged to con-

trol said passage, said plungers arranged to
be moved simultaneously to close said pas-
sages when pressure 1s supplied to said train-
pipe, and. 1o simultaneously open said pas-
sages when pressure 1S exhausted from sald
train-pipe, as and for the purpose set forth.

40. The combination with a car, a propel-
ling-motor mounted thereon, a controller for
said motor, pressure-actuated devices for ef-

fecting the movements of said controller, an

35
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air-pressure tank carried by the car, a su pPpiyv- -

said controller, actuating devices, a brake-
pipe for supplying air-pressure {o the brake
mechanism, a safety exhaust-valve for each

of said pipes, and a controlling-rope forsimul-

taneously actuating said yalves, as and for
the purpose set forth. |

" In witness whereof I have hereunto set my

hand, this 4th day of Novembe *. 1897, in the

presence of the subseribing WilueSses.
~ SIDNEY HOWE SHORT.
- Witnesses:. - ,
M. A. KENSINGER.
S. E. DARBY.

delivering air-pressure therefrom to

L¢
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