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To all whom it may concern:
~ Be it known that I, Frep B. CorEey, a cift-
zen of the United States, residing at Schenec-
tady, county of Schenectady, State of New
York, have invented certain new and usetul
Improvements in Systems of Motor Control,
of which the following is a specification.

The present invention relates to systems
of control, and more particularly to electro-
pneumatic systems of train control, in which
the motor-circuits of the several cars of a
train are controlled pneumatically from one
 In one of its aspects the present invention
relates to improvements in the system of con-
trol shown in Patent No. 763,046, granted
June 21, 1901, on an application filed by me.
In the patented system the use of train-wires

is avoided and only two train-pipes are used;

but since one of the objects of that system 1s

~ to prevent the star'tingrof the car or train un-

25

~ employed in the most economical manner,
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til pressure has been applied to both pipes
the mechanism employeg is not of the sim-
plest form, and, furthermore, for the same
and other reasons the compressed fluid 1s not

for instead of serving at all times to operate
the controller it is at times employed simply

to actuate auxiliary devices preparatory to |
ing forces.
 The present system also contemplates the .
use of two train-pipes, but connected to a |

novel and simple lorm of pneumatic operat- | fion : nple : _
 for operating the circuit-breaker in an elec-

the application of the actual moving

ing means for the motor-controller of each
c¢ar, the arrangement being such that pres-
sure in either pipe will move each controller
to one of its running positions, and pressure
in the other will continue the movement of

‘the controller to another position, the direc-
tion of movement of the car or train being de-
termined as in the aforesaid patent by the or- |

Eied to the train-

der in which pressure 1s ap

pipes. - ‘ L o
- Ei[h&_ present invention is carried out by

utilizing for each car a single controller of the

type which when rotated in one direction :
controls the motor connections tor forward
movement and when rotated in the opposite
direction controls the connections for run-

ing in the reverse direction, and associating

- §o mngin il : 1 . : .,
~ therewith duplicate ﬂpﬁratll}ﬁ devices either
0

of which will place the contr

of the other device, which will then continue

cl lace roller in full series |
position, where it remains until the actuation

the rotation of the controller to its parallel 55
posttion. '

One of the {;rinﬂipal features of my pres-
ent invention lies in the peculiar form of op-
erating device for the controllers; which en-
ables these movements to be accomplished, 6o
each operating device consisting, pre erably,
of a pair of pistons or diaphragms mounted in
suitable chambers and so connected together
and to the controller that their successive op-

‘eration in one order or the otherservestomove 65

the controller toitsextreme forward orreverse- .
running position. Thechambersin which the
pistons or diaphragms are mounted commu-
nicate directly with the train-pipes, thereby

obviating the use of all valve mechanism ex- 70 -

cept that in the motorman’s valve for gov-
erning the admission and release of com-
pressed fluid to the train-pipes.
In the present system }éy thus adding to-—
ether the successive strokes of the piston or_7s

 diaphragm neither need have & stroke more

than half as great as in the patent heretofore

referred 10, and by doing away with all valves

and stops the construction is greatly simpl-

fied and the compressed fluid is employed in 8o

the most efficient manner, since the train-
pipe pressure serves always as a primary
moving force instead of acting simply to trip
or operate some auxiliary device for rendering
some other moving force effective. 85
- In another of its aspects the present inven--
tion relates to a simple and compact device:

tropneumatic control system when pressure

is admitted to any one of a plurality of pipes. go

Further objects of the present invention

‘will appear in connection with the following

description thereof. -
“The present invention is illustrated in the

accompanying drawings, In which— 9%

“Figure 1 represents diagrammatically a
portion of a car equipment embodying my

‘improvements, and Figs. 2 and 3 are etail

views showing a convenient form of motor-

man’s valve for use in connection therewith. xco

Similar. reference characters will be used
t.hrﬁug]]: the specification and drawings to de-
note like parts. - - A -

~ Crepresents a controller on one of the cars.

e

of the train, and this may be either & master- tog

controller for controlling. the motor-control-
lers of the individual tars or it may be a.

motor-contraller of the ordinary type, it be-



Ing’ necessary, however, that the controller

be of the character in which the motor con-

nections for forward movement are produced

by a rotation of the controller in one direc-
5 tion, and the motor connections for reverse
movement are made upon turning the con-
troller in the opposite direction. = The con-
troller is operated by means of the pneumatic
arrangement D, which will be hereinafter de-
scribed and which constitutes one of the prin-
cipal features of the present invention’

An air-compressor A of any suitable type
compresses alr or other fluid and stores it in

10

a reservoir B, and from this reservoir the.

compressed fluid is admitted at the proper
times to the pneumatic controller-operating
means D through the intervention of & motor-
man’s valve V. The valve V is connected to
the reservoir through pipe 3 and a branch
pipe 4 and admits the compressed fluid from
pipe 3 to the pipes 1 and 2; which are in turn

L5

20

connected to the operating-cylindersd and d’ |

of the controller-actuating apparatus by
means of the branch pipes 6 and 5. The

25 pipes 1 and 2 extend from end to end of the

car and are provided at each end with coup--

lings m for connecting the pipes of several
cars together. The valve V, which is the

motorman’s valve, is preferably provided in-

duplicate, one on each’end of the car, where-
by the car may be operated from each end.
The control}lrer-sha.ft;, (" 18 provided with a
gear-wheel ¢, which meshes with & segmental
rack ¢’, pivoted at ¢>.  In Fig, 1 the parts are
shown in their normal or “o positions, and
the gear-wheel ¢ then engiges with the rack ¢’
at or about its center. gUl:mnn oscillating the

30
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rack in one direction the forward motor con- |

nections are secured. Updn turning it in the
opposite direction the motors are properly
connected for moving '
reverse direction. Suitable springs ¢ are
connected to the controller-shaft or to gear-
‘waeel ¢ in order to turn the controller to its
off position whenever the restraining in-
fluence ceases. |
Within each of the cylinders d @’ is mount-
ed a ﬁiston or diaphragm d* &3, respectively,
‘and these pistons or diaphragms are connect-
ed to the cross-heads d* d°* by the stems
d® d’, the cross-heads being adapted to re-
ciprocate in suitable guides D', Pivotally
secured to the cross-heads d* d° are a pair of
links or arms d* d®, respectively, the outer
ends of these arms being pmvide-cf ith
gated slots d'° gn,
the slotg d'° du
from the rack ¢/. The parts are so arrange
that when the pistons d* d* are in their re-
60 tracted positions the controller is in its off
position and the pin ¢! rests within the inner
ends of the slots tg" dv, N |
Assuming that the parts are in the position
shown and 1t is desired to move the car in the

40

45

55 . ‘
A pin ¢* passes through

i

and into an arm c*, axtendj{;ﬁ"

the car or tramn in the | ot
connected in series for moving the car for-
| wardly .and the resistance to be automatic-

ally cut out in order to accelerate the mﬁtﬁrsi'

65 forward direction, air is admitted into the |

18 forced outwardly |
-a further movement in the same direction—

the movenient of the controller to its forward

cause the mictors-to first ﬁ

controller in this instance merely

811,768

pipe 2 and from thence through the branch
pipe 5 into the cylinder d’, the piston g being
thereupon moved outwardly and carrying
with it the stem d°. Since the pin ¢! rests
within the inner end of the slot in this arm
and the arms d° aui 1 ¢® are at an angle to each
other, the rack wiil be swung about its pivot,
80 a8 to move the controller to its forward se-

‘Tles position, where it will remain as long as

the conditions remain unchanged. When it
s desired to move the controllcr to its par-
allel position, air is admitted to the pipe 1
and from thence through the branch pipe 6
into.the cylinder d, whereupon the piston d
and the segment is given

75

8o

namely, to its forward parallel position.
When it .is desired to stop the motors, air is
exhausted from both pipes and the pistons
d* d* are forced backwardly by means of
springs d'* d*, or by gravity where the cylin-

ers are arranged vertically, and the control-

ler is brought ‘to its off position by means of

the springs ¢®. If, on the othe- hand, it is de-
sired to reverse the motors in order to move
the car or train in the reverse direction, air is
admitted first to the pipe 1 and then to the

QQ

Pipe 2, whereupon the segment is again
moved through two successive steps by the

pistons; shich, however, are operated in the
reverse order, thereby moving the segment in

‘the opposite direction and giving reverse se-

ries and reverse parallel positions to the con-
troller: ' ) )
The present invention -.may well be em-
ployed in connection with a controller of the
type illustrated in Patent No. 764,480 to J.
g:p Lirn, granted July 5, 1904, in which case
upon the succesgive operation of the pistons

100Q.

nv. , 1 105
series position will cause the motors.to be

arallel position will 110
tor be connected in par-

allel with all resistance and the resistance to

be subsequently cut out step by step. The

' nerely closes relay-

and its movement to its

circuits. . 'If a controller of the ordinary type 115

‘13 employed wherein .more than two sets of

contacts are progressively closed in the con-
troller, a suitable damping:or checking device
may be employed in connection with the con-
troller in order to prevent a too I‘&Pld pro-
gression of the contacts as the operating-seg-
ment 18 moved to its final series and parallel
positions. I hgve also illustrated a pneu-
medtically-operated circuit-breaker E, the op-
erating means ¥ for which comprises a cylin- 125
der f, within which are arranged a pair of pis-

120

| tons or diaphragms f” and f?, located at some

distanceapart. Pipes 60 and 50, correspond
ing te the pipes 6 and 5, connect the train-
pipes1and 2, respectively, with the chambers 13c
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beneath the piston f’ and the piston £, these
parts being so designed that whenever pres-

sure 1s admitted to either of the pipes 1 or 2
the eircuit-breaker will be closed before either |

of the pistons d* or & is operated, or at least
not later than the operation of the g:»istcmst

The pistons or diaphragms f” f* may be oper-
atively connected together with the circuit- |

breaker in various ways. In the embodi-
ment ilustrated the piston or diaphragm 7
1s connected with the switch member ¢ by

means of a stem f3, and a projection f* from |

this same stem projects downwardly into a
bearing within a boss /%, forming part of the
piston or diaphragm f*. Consequently when
compressed fluid 1s admitted beneath the pis-
ton or dia.phr&%m J" 1t 18 moved upwardly in-

dependently of the piston or diaphragm f?, |
thereby avoiding the retarding effect which |

the lower

or diaphragms /2, both pistons or diaphragms
are moved upwardly together; but since the
chamber between the two pistons or dia-

phragms remains unchanged in volume the |
sole retarding effect of the piston or dia~

phragm f’ is a negligible quantity-—namely,
that due toits weight.

erably made of such alength that the parts

'

thereby each piston or diaphragm serves as a
guide for the other. |
The particular construction of the motor-

man's valve V forms no part of the present |

invention; but in Figs. 2 and 3 1 have illus-

trated valve mechanism suitable for use in |
connection with the apparatus which I have |

described. This valve consists in the main

of a plug-valve v/, which determines into |
which pipe 1 or 2 pressure shall be admitted, |
| and the circuit-breaker are not confined to
‘those uses alone, since they may be cmployed

and a disk valve »*, which admits compressed

fluud from the pipe 3 into the train-pipes |

when valve v’ is properly set and which ex-
hausts the compressed fluid from the train-
pipes. The two valves are operated by
means of handles 2’ A% respectively. When
1t 1s desired to move the car or train in the

forward direction, the valve ¢ is turned to
the position illustrated in Fig. 2, connecting |
the pipe 2 by means of a peripheral groove or |
| tha arder 1n which said op_braﬁiﬂg devices afe

port 81 with the port 71 in the valve-casing.

Thereupon when the disk valve is moved to
- the position indicated in Figs. 2 and 3 com-

L

6o

: 6-5

pressed flurd will pass from the chamber 73,

which is connected directly with the source
of compressed-fluid supply, through the pipe
3, through the

previously described and moving

tion to its second position the port 86 regis-

ters with the passage 70 in the casing and the
compressed Huid is then free to flow through |

| tially placed so that the

Thesliding connection |
between thetwo pistonsor diaphragms ispref- |
do not become disengaged in operation, and | p _
| the pipe 1 and thereafter to the pipe 2, caus-

éfﬂ::tzmtacii |
| for determining the direction in which cur-
| rent passes through the motors and for con-
| trolling the series and parallel motor connee-
ports 72, 71, and 81, to the |
pipe 2, operating the piston d’ in the manner+
the con-
troller to its final series position. Upon |
moving the disk valve in a clockwise diree- |

|73 Tn s system of motos .
for determining the direction of passage of 130

-

| the ports 86 and 70 and through the second

peripheral passage or ﬁml‘t 82 1n the plug-
valve to the ?ip_e 1, thereby operating the
pistons d* and moving the controller to its

final parallel position. - 70

The port 72 is in the form of an elongated

i slot, so that as the disk valve is moved to

cause the pipe 1 to be energized the ipe 2
still remsains in communication with the
source of fluid-supply. When it is desired to 7¢

return the controller to its off position, the

disk valve 1s moved to its off position, there-
by closing communication between the

| chamber 73 and the pipes 1 and 2 and bring-
ing these pipes into communication with the 8o

undercut passage-way 84. (Shown in part
in Fig. 2 and o dotted lines in Fig. 3.) This
passage-way 1s placed in open communica-

- tion with the atmosphere by means of the
piston would influence when com- | port 88, {(shown in dotted lines in Fig. 3,) and 85
pressed luid is admitted beneath the piston | the compressed fluid is free to escape to the
 atmosphere, thereby releasing the pistons d*

| and d° and permitting them to be retracted.

1f 1t is desired to operate the car or train’in
the reverse direction, the plug-valve 1s ini--go

orts 79 and 80,

which extend through the Eedy of the plug-

valve, connect the pipes 2 and 1, respectively,

with the passages or ports 70 and 71. There-
upon when the disk valve is moved to the g3

osition shown air will first be admitted to

g the controller to be moved step by step in
the reverse direction. * |
While I have deséribed my invention as
embodied 1 the best form now known to me,
1 do not himit the present invention to the
structural details illustrated, since in its
broader aspects the present invention may be
embodied in various forms. Furthermore,
the mechanisms for operating the controller

to advantage in other apparatus.
Having described my invention, I claim as

- new and desire to protect by Letters Patent

of the United States—
1. In eombination, a controller and a plu-

' rality of operating devices therefor acting
{thereon in succession, the direction of move-

ment of the controller being determined by

o In & 8ystem of motor eﬁﬂﬁ*ﬂi; a switch

&

tions, a plurality of operating devices there-

for-acting thereon in succession to produce
- successively series and parallel motor cohnec- 125
tion, the order in which said operating de-

vices are actuated determuning the directjon.

of rotation of the motc:s,. .~
ctor control, a switeh

LO0

105
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120
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current through the motors and for control- |

ling the series and parallel motor connections,

duplicate operating devices, acting succes- |

sively upon the switch to produce the series
ana parallel connections of the motors, the
order in which said o~~rating devices are ac-
tuated determining tue direction of the flow
of current through the motors. |
. 4. In a system of motor control, a control-
ling-switch for determining the direction of

flow of current through the motors and for .

controlling the series and parallel connections

of the motors, a pair of pneumatically-actu-

ated devices associated with each switch for
operating the same, two pipes communicat-
ing with said pairs of operating devices, and
means for connecting said pipes successively
with a source of compressed-fluid supply.

5. 1n a system of motor control, a econtrol- |

ling-switch, a pair of pneumatically-actuated
deviges associated with said switch for oper-
atiug the same, two train-pipes communicat-
Ing with said par of operating devices, and

means for energizing said train-pipes succes- |

sively, the order in which the tram-pipes are
energized determining the direction of move-
ment of the car or train.

6. In a system of motor control, a con- |

troller, a pair of operating devices associated

with said controller, and means for actuating :

sald operating devices successively, the di-
rection of movement of the train being deter-
mined by the order in which said operating
devices are actuated.

7. In a system of motor control, a con-
troller, a pair of operating devices for said

‘controller, their successive operations serv-
ing to move the controller respectively to se-
ries and parallel positions and the direction

of movement of the train being determined
by the order in which said controller-operat-
ing devices are applied.

8. In a system of motor control, a motor- g

circuit, a controller therefor, a pair of operat-
ing devices for the controller, either of said
operating devices serving to move the con-
troller to series position and the other to
move it to parallel position, the direction of
movement of the train being determined by
the order in which the operating devices are
appled. '

9. In a system of motor control, a motor-

controller, a pair of operating devices for said

controller, either of said operating devices
s VIng to move it to series position and the
other to move it to parallel position, the di-
rection of movement of the car or train bein o
determined by the order in which the oper-
ating devices are applied, and means for con-
trolling said operating devices from a single
point.

10. In a system of control, a motor-circuit
and an oscillating controller therefor, a palr
of pistens or diaphragms, chambers in which

811,766

sald pistons or diaphragms are mounted, 63

means for admitting compressed fluid to said
chambers in succession and connection Le-
tween said controller and the piston or dia-
phragms such that the controller is oscillated
in one direction or the other, according to the
order in which compressed fluid is supplied vo

1 sald chambers.

11. An oscillating driven member, a pair
of reciprocatory driving members therefor
and connections between the driven member
and the driving memberssuch that thedriven
member is oscillated in one direction or. the
other depending upon the order in which.said
driving members are a plied.

12. An oscillating driven member, a pair
of reciprocatory driving meinbers arranged
to operate 1n succession upon said driven
member to give it successive movement in

. the same direction, and connections between

sald driving and driven members whereby
the reversal of the order in which the driving
menibers are operated reverses the direction
in which the driven member is oscillated.

13. In combination, an oscillating driven
member, a pair of reciprocatory driving mem-
bers, a slotted link pivoted to each driving
member, and a projection from the driven
Imeiinber extending through the slots in said
inks.

14. In combination, an oscillating driven
member, a pair of reciprocatory driving mem-
bers having paths of movement on opposite
sides of the axis of the oscillating members, a
slotted link pivoted to each driving member,
and a projection from the driven member ex-
tending through the slots in said links.

-15. In comﬁin&ti{m} an oscillating driven
member, a pair of reciprocatorydriving mem-

| bers having paths of movement on opposite
sides of the axis of the oscillating member, a

slotted link pivoted to each driving member,
and a projection from said reciprocatory
member extending through the slots in said

linkg and located near the inner ends of said

slots when the
positions.

16. In a control system, a circuit-clasing
switch, a plurality of superimposed pistons
or diaphra%ms operatively related thereto, a
]b)lumhty 0 dpipes, and operative connection

etween said pistons and said pipes whereby
pressure 1n either pipe moves a piston to close
sald switch.

17. In a control system, a circuit-closing
switch, & chamber, a plurality of pistons or
diaphragms &ssa-ciatedp therewith and opera-
tively related to said switch, a plurality of
pipes opening into said chamber upon corre-
sponding sides of said pistons or diaphragims,
and means for admitting compressed fluid to
sald pipes. -

18, In a control system, a circuit-closing
switeh, a chamber, a plurality of independent

parts are in their inoperative
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pistons or diaphragms associated therewith |  In witness whereof I have hereunto set my
one ]caf w%]mhdpmtﬁnz or diaphragms i;is opera- | hand this 16th day of September, 1504,
tively related to said switch, a stop for limit- | SR .
ing the movement of the’ pistons or dia—i . | FRED B. COREY.
5 phragms toward each other, and means for{ Witnesses: -
admitiing compressed fluid to either of said | Bexsamin B. Huwr,

pistons or diaphragms. i - Herex ORFORD.
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