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SPECIFICATION forming part of Letters Patent No. 763,047, dated June 21, 1904.
Application filed December 5, 1902, Serial No, 133,980, (No model,)

1o all whom Tt may concermn:

Be 1t known that I, F'rep B. Corry, a citizen
of the United States, residing at Schenectady,
in the county of Schenectady, State of New

5 York, have invented certain new and useful
Improvements in Motor-Control Systems, of
which the following is a specification.

My present invention relates to systems of
motor control, and more particularly to sys-

re tems of train control in which a plurality of
motor-controllers located on electrically-pro-
pelled vehicles coupled together to form a
train are operated simultaneously by pneu-
matic pressure, the compressed fluid used for

15 actuating said controllers being controlled

from any desired point on the train.

In systems of train control it is desirable
to reduce as much as possible the number of
wires or pipes which run throughout the train,

20 so as to avold danger of mistake when coup-
ling the corresponding wires or pipes of acl-
jacent cars together and also to save time when
making up the train. Itis alsovery desirable
to place the motors and the motor-controllers
25 throughout the train under the complete con-
trol of the motorman, so that they may be

moved with absolute synchronism from one

operative position to the next when the mas-

ter-controller or operating-valve is moved

30 1nto the corresponding operative position and
may be maintained in said position as long as
the operator desires. In the majority of com-
plex train-control systems now in use either
a large number of train wires or pipes are

35 used to produce a forward or reversed step-
by-step movement of the controllers on the
train or a small number of train wires or
pipes are used to produce a continuous for-
ward movement of the train-controllers. In

40 the last-mentioned type of train control it is

- 1mpossible to get a step-by-step movement
through the various contact positions of the
controllers in forward or reversed directions.

In my present invention I have produced a

45 train-control system which is simple in con-
struction and effective in operation, using but
two train-pipes and a simple pneumatically-
actuated mechanism adapted to produce a si-

- multaneous step - by -step movement of the .

controllers through their various operative 50
positions, so as to operate the motors at any
desired speed in eitherthe forward or reversed
direction. This mechanism can he appliec
readily to any of the various types of con-
trollers now in use. 55

More specifically stated, my invention con-
sists of a pneumatic train-control system for
a plurality of electrically-propelled vehicles
coupled together to form a train, said system
comprising a master or motor controller 6o
mounted on each motor-car, a pneumatically-
actuated device adapted to operate said con-
troller by a step-by-step forward movement.

a pneumatically -actuated cluteh mechanism
adapted to connect said controller-actuating 653
device to said controller, a pneumatically-ac-
tuated reversing -switch - operating mechan-
1sm, and a source of compressed-fluid supply
operatively connected through an operating-
valve and two train-pipes to said pneumatic- 70
ally-actuated mechanisms. The system is so
constructed and arranged that compressed
finid is admitted from a source of supply,
such as an air-compressor, to one of said train-
pipes in order to move the reversing-switches 73
throughout the train into the desired opera-
tive position and also to operate said clutches,
immediately thereafter operating said con-
troller-actuating mechanisms to move said
controllers into the first operative position. So
The train-pipe into which compressed fluid is
first introduced determines the position of the
reversing-switches, and consequently the di-
rection of movement of the car or train.
The compressed fluid is then alternately ad- Sj
mitted to and exhausted from the second
train-pipe, while the pressure is maintained
in the first-mentioned pipe in order to move
the controllers forward step by step simulta-
neously through the successive operative po- go
sitions.

My invention further consists of details of
construction and combination of parts, which
will be tully described in the following speci-
fication and more specifically stated in the 93
appended claims.

Referring now to the accompanying draw-
1ngs, which illustrate the preferred embodi-




! ‘m‘-_ -

~of the controller-cylinder.

10

15

20

30

35

4.0

55

6o

=

indicated by .

ment of my invention, Figure 1 represents
diagrammatically a single car equipment of a
pneumatic train-control system in which the
controller is adapted to be operated with a
step-by-step forward movement from any
pointon the car or train by compressed fluid.
Fig. 2 illustrates a detail of the mechanism for
producing a step-by-step forward movement
Fig. 3 1s a plan
view of the controlling or motorman’s valve
with the said valve in position on its seat, the
upper part of the valve-casing being removed.
Fig. 4 is a view similar to Fig. 3 with the
controlling-valve removed from its seat, so as
to show the ports in said valve-seat. Iigs. 5
and 6 represent vertical sections of the con-
trolline or motorman’s valve, the section
shown in Fig. 5 being taken through the axis
of the reversing plug-valve, while the section
shown in Fig. 6 is taken perpendicular to
said axis; and Fig. 7 is a plan view of the
notched collar which is used to indicate to
the motorman or operator the proper posi-
tions in which to stop the operating disk
valve to correspond to the proper operative

position of the controller.

Referring now to Fig. 1, the train-pipes
are represented by 1 and 2, and the means for
connecting the said train-pipes to the corre-
sponding train-pipes on the adjacent cars are
The source of compressed-
fluid supply, here shown as an electrically-
driven air-compressor, is indicated by A, and
the compressed fluid from said compressor 1s
received and stored in the reservoir B. Lead-
ing from the reservoir B is a connecting-pipe
4, which communicates with the supply-pipe

3. connected with the motorman’s valves V-

and V'. Leading from the train-pipes 1 and
9. respectively, are pipes 5 and 6, which con-
nect with the cylinder D, containing the
reversing - switch-operating piston 28, which
is connected with the reversing-switch RS
through the piston-rod 31 and crank 32. The
controller is indicated by C, and its shaft 25

_is provided with a spring 65, which returns

the controller to the *" off ” position whenever
it is released in any of its operative positions.
Attached to the end of the controller-shatt 25,
is one member, 24, of aclutch . The other
member, 19, of the said clutech ( is inte-
orally formed with or otherwise attached to a
ratchet-wheel 19’. The said ratchet-wheel 1s
adapted to be rotated with a step-by-step for-
ward movement by means of the controller-
actuating piston 14, which is operatively con-
nected to said member 19 through the piston-

rod 16, carrying the spring-pressed pawl 17.

The controller-actuating piston 14.1s operated
within the cylinder ¥ in one direction by
means of the compressed fluid and in the op-
posite direction by the spring 15. In addi-

~tion to the rotary movement above described
the said clutch member 19 i1s adapted to be
o5 reciprocated by means of the compressed fluid

connecting-sleeve K.
formed integrally with or otherwise attached
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acting on the spring-pressed piston 21, con-
tained within the cylinder H. The members
19 and 24 of the clutch G are provided with
teeth 34 and 33, respectively, which are adapt-
od to engage when the member 19 is moved
toward the member 24. The said cylinder H

70

is connected to both ends of the cylinder D |

by means of the pipes 11 and 12, respectively.
Located within the said cylinder H 1s a flexi-
ble diaphragm 23, which prevents communi-
cation between the said pipes 11 and 12. The
cylinder F is connected to the said cylinder
D by means of the pipe 13, which communi-
cates with said cylinder F above the piston
14. The ecylinders F and D are also con-

nected through the pipe 26, which communi-
cates with said eylinder F below the piston

14 and is connected with the interior of the
hollow piston 28 through the pipe 27 and
The sleeve K may be

to the cylinder D. The piston 28 is provided
with an annular groove 29, which is adapted
to register with either of the ports 7 and 8 1n
cylinder D. The passage-way 30 leads from
the annular groove 29 to the. interior ot the
hollow piston 28. .

In Fig. 21 have indicated the means for
producing a step-by-step forward movement
of the controller-shaft, said means compris-
ing the ratchet-wheel 19°, with which the pawl

17 engages, said pawl being pivoted to the

piston-rod 16 and pressed against the teeth of
sald ratchet-wheel 19 by means of the spring
17, In order to prevent the saicd ratchet-
wheel 19’ from rotating in a reverse direction
when the piston-rod 16 is moved backward by
the spring 15, I have provided a second pawl
18, which is forced against the teeth of said
ratchet-wheel 19’ by means of the spring 18'.

Referring now to the means for admitting
the compressed fluid to the train-pipes 1 and
2, Figs. 3 to 6, inclusive, illustrate my pre-
ferred form of motorman’s valve, v indicat-
ing the controlling or operating valve, which
is operated by means of the handle 4°, and +°
indicating the reversing plug-valve, which 1s
operated by means of the handle 2'.  The re-
versing plug-valve2”1s provided with a groove
or slot 53, having enlarged ends 52 and 55, in
which the elongated key or pin 54, carried by
the valve-spindle 35, is adapted to operate.
The pin or elongated key 54 is so constructed
that it cooperates with said slot to form an
interlock between the operating-valve and the
reversing-plug and allows the reversing-plug
»* to be moved from one of its operative po-
sitions to the other only when the valve-han-
dle 4% has been moved into the position cor-
responding to the off position of the con-
troller, and while the reversing plug-valve «°

is being moved from one of its operative po-

sitions to the other it prevents a movement of
the valve /. The operating - valve 2" rests
upon the valve-seat 42 and isinclosed within
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a casing 41, which 1s bolted or otherwise fas-
tened to said valve-seat, a space or chamber
being formed between the said valve " and
the casing 41, into which the compressed-fluid-
The valve »" is supplied
with the port 39 and also with the triangular-
shaped undercut portion 40. The port 39 is
adapted to register with the ecircular groove
45 1n the valve-seat and the ports 60 through
sald valve-seat. The oroove 45 is connected
with the passage-way 46 throueh said valve-
seat, while the ports 60 are connected with
the annular chamber 43 beneath said valve-
seat. The said annular chamber 43 is also in
communication with the ports 61, which are
acdapted to be connected, by means of the tri-
angular undercut portion 40, with the annu-

lar groove 44, leading to the exhaust passage-

way 56 when the controlling-valve +' isin its
off or In any one of its operative positions
cxcept the first operative position. The po-
sitions assumed by the port 39 and undercut
portion 40 of said valve »" are indicated by
radial lines on Fig. 4, the position correspond-
ing to the off position of the controller being
indicated by »° and the operative positions by
the radial lines p" to p", inclusive, the said
positions being indicated to the motorman by

- means ot the notches or serrations in the pe-

40

55
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riphery of the collar 38, integrally formed
with or otherwise attached to the valve-casing
and with which the dog or detent 86, actuated
by the spring 37, is adapted to engage. The
reversing plug-valve 2 is also provided with
the ports 48 and 49, which pass completely
through the plug,and with the slots or grooves

b0 and 51, the function and operation of which

will be hereinafter deseribed. -
The operation of the system is as follows:
When the operating-valve 2’ is in the position
imdicated in Fig. 4 by °, the triangular under-
cut portion 40 of said valve is in register with
one of the ports 61, the end 58 of the annular
groove 45, and also with the exhaust passage-
way 56, as indicated in Figs. 3 and 6, thereby
exhausting both train-pipes to atmosphere.
When 1n this position, the port 39 in the valve
', as indicated in each of said Figs. 3 and 6,
1s not In communication with any port or
ports leading to either of said train-pipes.
When the controlling-valve % is moved into
1ts first operative position, (indicated by the
radial line »" in Fig. 4,) the port 39 is brought
into register with the annular eroove 45 and

the compressed fluid is admitted from the.

supply -pipe 3 to train-pipe 2 through the
port 39, annular groove 45, and its commu-
nicating passage - way 46 and through the
passage-way or groove 50 in the reversing
plug-valve »% the valve " being in the posi-
tion shown in Figs. 5 and 6. The compressed
fluid then passes through the train-pipe 2.
through the connecting-pipe 6, and into the
right-hand end of the eylinder D. thence
through the port 10 and connecting-pipe 11

=3

to one end of the cylinder H.  The diaphraem

23 1n the cylinder H is made of flexible ma-

terial, so that when pressure is applied to one
sicdle thereof it yields sufficiently to allow the
piston 21 to be moved forward acainst the
action of its spring 22 and also serves to pre-
vent the admission of compressed fluid from
the pipe 11 to the pipe 12. The forward
movement ol the piston 21 against the action

- of the spring 22 causes the teeth 34 of the re-

ciprocating member 19 of the cluteh G to be
brought into engagement with the teeth 33
of the member 24, which is attached to the
controller-shatt 25. Simultancounsly with the
movement of the piston 21, which canses the
sald clutch members to engage, the piston 28
in the cylinder D is moved to the left by the
compressed fluid, thereby causing the revers-
ing-switch RS to move into a position which
1s the reverse of that shown in Fie. 1-— that

18, s0 that the contact-fingers @ and « will en-

gage the contact-segments /' and 4* instead of
the segments 4 and /% as shown in Fie. 1.
When the piston 28 has moved sufficiently
far cnough to uncover the port leading to the
pipe 13, the compressed funid is admitted
through said pipe 13 to the evlinder F above
the controller-actuating piston 14, thereby
moving sald piston against the action of its
spring 15 and rotating the ratchet-wheel 19
one noteh forward. The teeth on the ratchet-
wheel are so proportioned that the movement
ot said ratchet-wheel forward one tooth cor-
responds to a movement of the controller ¢
from 1ts off to its first operative position or
trom one operative position to the next. The
controtler may be retained in any one of its
operative positions so long as the necessary
pressure 1s maintained in train-pipe 2.

In order to move the controller C into its
second operative position, it is necessary to
admit the compressed fluid to train-pipe 1 and
equalize the pressure within the evlinder ¥ on
both sides of the controller-actuating piston
14, so as to allow the spring 15 to return the
piston 14 to 1ts initial position, then exhaust
the compressed flnid from said train-pipe 1,
while maintaining the pressure in the train-
pipe 2. This is accomplished by a movement
of the controlling-valve +" into the position
indicated by the radial line »* in Fie. 4. 1In
moving from the position indicated by 2’ to
the position indicated by »”* the port 39 in the
valve 2" 1s brought into register with the first
of the ports 60, leading through the valve-
scat 1nto the annular chamber 43, the said port
39 maintaining its registry with the eroove 45
inall the operative positionsof the controlling-
valve. 1t will be seen that when the valve s is
in the position just referred to compressed
fluid will be admitted to train-pipe 1 througeh

-the said port 39, port 60, annular chamber 43,

passage-way 47, (see Fig. 5,)and the passace-

way 51 1n the reversing plug-valve % IFrom

- sa1d train - pipe the compressed fluid passes
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through pipe 5 into the left-hand end of the eyl-
inder D, thence through the port 9 and connect-
ing-pipe 12 into the cylinder H on the opposite
side ofthe diaphragm 23, where it assists the
compressed fluid already admitted to said eyl-
inder through the pipe 11 to maintain the mem-
bers of the cluteh G in register. The com-
pressed fluid also passes through the port 8
from the port 9, through the annular groove
29 in the hollow piston 28, thence through
the passage-way 30 in sald piston, through
the pipe 27, which is fastened to the piston
98, and passes through the end of the cylin-
der Dinto thesleeve E. Thence the compressed
fluid flows through the pipe 26 into the cylin-
der F below the piston 14. It will be under-
stood that the piston 281is now at the left-hand
end of the eylinder D—that is, the end oppo-
site from that shown in Kig. 1. Since the
pressure above and below thepiston 14 with-
in the cylinder F is the same, the spring 15
will act to move the said piston 14 back to its

initial position, thereby retracting the piston- -

rod 16 and moving the pawl 17 so that 1t will
be in position to act upon the next succeeding
tooth of the ratchet-wheel 19'. When the
valve 2" reaches its second operative position,
(indicated by %) the communication between
the port 60, through the valve-seat, and the
port 39, through the valve 2/, is cut off, and
the triangular-shaped undercut portion 40 1n
said valve is brought into register with the
first of the ports 61, leading to the said annu-
lar chamber 43, and alsointo register with the

circular groove 44, leading to the exhaust-

port 56. It will be seen that the said train-
pipe 1, which is charged with the compressed
fluid while the valve ¢’ is moving from its

first operative position to its second operative

position, is exhausted to atmosphere when the
said valve reaches its second operative posi-
tion. When the fluid-pressure is exhausted
from said train-pipe 1in the second position
of the valve 2, the pressure above the piston
14 in the cylinder F causes the: said piston
14 to move forward against the action of the
spring 15, thereby moving the controller C
forward into 1ts second operative position.
The operation as above described 1s repeat-

“ed when the controlling-valve is moved from
It will |

each operative position to the next.
be seen that the controller C can be held for
an indefinite length of time in any one of 1ts
operative positions and that no matter how
many controllers are connected to be operated
from the said train-pipes 1 and 2 the said con-
trollers will be moved forward step by step

simultaneously through their respective oper-

ative positlions.

As the train-pipe into which the com-
pressed fluid is first admitted determines the
position of the reversing-switch Ri5,and there-
by determines the direction of translation of
the train, it is necessary to maintain the pres-
sure in the train-pipe into which the pressure

763,047

is first ‘introduced throughout all the opera-
tive positions of the controller. As an addi-
tional precaution to prevent the reversing-
switch from moving into its reverse operative
position an interlock may be used between
the controller and the reversing-switch, which

will prevent said reversing-switch from being

moved from one of its operative positions to
the other while the controller-cylinder is in
any one of its operative positions.

When it is desired to allow the control-

lers to move back to their off or inrtial posi-

tions, the controlling-valve 2" is moved Into
the position indicated by »’in Fig. 4, and
each of the train-pipes is exhausted to atmos-
phere, as above described. The reduction of
pressure caused by the exhausting of the
train-pipes 1 and 2 to atmospherc allows the
pistons 14 and 21 to be moved into their mni-
tial positions by the springs 15 and 22, re-
spectively, thereby retracting the piston-rod
16 and causing the clutch members 19 and 24
of the cluteh ¢ to become disengaged and the
controller C to return to its initial or off po-
sition by the action of the spring 65 or other
means preferably located within the control-

ler-casing.

It it is desired to move the reversing-switch
RS into its reverse position, so as to reverse
the movement of the train, the reversing plug-
valve #” is turned so as to bring the port 49
in said plug-valve into register with the pas-
sage-way 46 and train-pipe 1 and also to
bring the port 48 into register with the pas-
sage-way 47 and the train-pipe 2. Then as
the controlling-valve 2’ is moved into its {irst
operative position the compressed fluid 1s ad-
mitted to the train-pipe 1 and moves the pis-
ton 28 in the cylinder D to the right-hand end
of the said cylinder, as shown in Fig. 1, and
the operation of moving the controller for-

ward step by step by admitting compressed

fiuid to and exhausting the same from train-

‘pipe 2, as above described with respect to

train-pipe 1, is repeated. In the operation
of the system in the reverse direction—that
is, with the reversing-switch-actuating piston
928 in the position shown in Ifig. 1-—the com-
pressed fluid passes from train-pipe 2 through
the connecting-pipe 6 into the right-hand end
of the cylinder D, through passage-ways 10
and 7 into the annular groove 29, through
passage-way 30 into the pipe 27 to the sleeve
E.and from thence through the pipe 26 into the
lower end of the cylinder F. In this position
the compressed fluid is admitted to the cylin-
der H to actuate the piston 21 through the
pipe 12 on the side of the diaphragm 23 op-

‘posite from that in which it was admitted

when the train-pipe 2 received the compressed
fluid first. Otherwise the operation ot the
clutch-actuating mechanism and the control-
ler-actuating mechanism is the same as has
already been desecribed.

Although I have shown and described my
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invention as applied to a train-control system,
1t is quite evident that the same system could
be used in a number of cases where it is de-
sired to control a motor or a plurality of mo-
tors from a single point or a number of points.
I do not wish to be considered as limiting my
invention to the specific system herein shown
and described, as many modifications may be
made by persons skilled in the art without de-
parting from the spirit and scope.of my in-
vention.

What I claim as new, and desire to secure

by Letters Patent of the United States. is —

1. In a motor-control system, a controller,
pneumatically-actuated means for operating
sald controller, means for maintaining said op-
crating means normally disconnected from
sald controller, and means controllable inde-
pendently of said controller-operating means
for connecting said operating means to said
controller.

2. In a motor-control system, a controller,
means for operating said-controller, means for
maintaining said operating means normally
cisconnected from said controller, and pneu-
matically-actuated means for connecting said
operating means to said controller.

3. In a motor-control system. a controller,
pneumatically-actuated means for operating
sald controller, means for maintaining said op-
erating means normally disconnected from
sald controller, and pneumatically - actuated
means for connecting said operating means to
sald controller. o

4. In a motor-control system, a controller,
pneumatically-actuated means for operating
sald controller step by step through its suc-
cessive operative positions, means for main-
taining said operating means normally discon-
nected from said controller, and means for con-
necting said operating means to said con-
troller. |

5. In a motor-control system, a controller,
pneumatically-actuated means for operating
sald controller step by step through its suc-
cessive operative positions, means for main-
taining said operating means normally discon-
nected fromsaid controller, means for connect-
1ng said operatinge means to said controller,
and means for returning said controller to its
intial or " off” position when said connecting
means becomes inoperative.

6. In a motor-control system, a controller,
pneumatically-actuated means for operating
said controller, means for maintaining said oP-
crating means normally disconnected from
sald controller, pneumaticall y-actuated means
tor connecting said operating means to said
controller, a source of compressed-fluid sup-
ply, two pipes connected to said pneumatic-
ally-actuated means, and means for controlliing
theadmission of compressed fluid to said pipes
from said source of supply.

7. Ina motor-control system, a plurality of
controllers, means for operating said control-

lers simultaneously., means for disconnecting
sald operating means from said controllers,
and pneumatically-actuated means for simul-
taneously connecting said operating means to

- said controllers.

8. In a motor-control system, a plurality of
controllers, pneumatically-actuated means for
operating said controllers, means for discon-
necting said operatine means from said con-
trollers, pneumatically-actuated means for si-

- multancously connecting said operatin o means

to said controllers, pipes conneeted with said
pneumatically - actuated means, a source of
compressed-fluid supply, and means for con-
trolling the admission of compressed fluid to
sald pipes from said source of supply.

9. In a motor-control system, a plurality of
controllers, pneumatically-actuated means for
operating said controllers, means for discon-
necting said operating means from said con-
trollers, pneumatically-actuated means for sj-
multancously connecting said operatin omeans
to said controllers, pipes connected with said
pneumatically - actuated means, a source of
compressed-fluid supply. and means for con-
trolling the admission of compressed fluid to
said pipes from said source of supply so as to
procduce a simultaneous step-hy-step move-
ment of said controllers throueh their sue-
cessive operative positions.

10. In a motor-control system, a controller,
pneumatically-actuated means for operating

sald controller step by step throuch its sue-

cessive operative positions, a pneumatically-
actuated clutch for connecting the controller-
operating means to said controller, and means
for controlling the operation of said cluteh

and sald controller-operating means.

11. In a motor-control system, a controller,
pneumatically-actuated means for operating
sald .controller step by step through its suc-
cessive operative positions, a pneumatically-
actuated cluteh for connecting said controller-
operating mechanism to said controller, and
an operating or motorman’s valve for control-
ling the admission of compressed finid to and
the exhaust of the same from said clutch and
salcl controller-operating means.

12. In a motor-control system, a controller,
a pneumatically-actuated clutch one member
of which is operatively connected with said
controller and the other member of which is
adapted to be reciprocated into and out of
engagement with said first-mentioned cluteh
member, and pneumatically-actuated means
tor rotating said clutch by a step-by-step for-
ward movement.

13. In amotor-control system, a controller,

a pneumatically-actuated clutch one member

of which is operatively connected swith said
controller and the other member of which is
adapted to be reciprocated into and out of
engagement with said first-mentioned cluteh
member, and pneumatically-actuated means

- for rotating said cluteh by a step-by-step for-
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ward movement sald means comprising a
ratchet-wheel connected with said reciprocat-
ing member and a pawl operatively connected
to a piston capable of a reciprocatory move-
ment.

14. In a motor-control system, a contr oller,

a pneumatically-actuated means for operatmcr
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said controller step by step through its succes-
sive operative positions, pneumatlmllv-actu—

ated means for connecting said controller-op- |

erating means to said contr 01,01‘, a pneumat-
ically- actmted reversing-switch, and means
for controlling the operation of ‘aaid controller-
actuating means, said connecting means and
sald reversing-switch.

15. In a motor-control system, a controller,
pneumatically-actuated means for operating
said controller step by step through its suc-
cessive operative positions, pneumatically-ac-
tuated means for connecting said operating
means to said controller, a pneumatically-ac-
tuated reversing-switch, ‘and a means for pre-
venting the operation of said controller until
said reversing-switch is thrown into the de-
sired position.

16. In a motor-control system, acontroller,
pneumatically-actuated means for 01)e.1atmg

said controller step by step through its succes-

sive operative positions, pn@umatlcfﬂlg ~actu-
ated means for connecting said operating
means to said controller, a pneumatmallv-
actu%ted reversing-switch, means for prevent-
ing the operation of said controller until said
revmsmg-smtch is thrown into the desired
position, two pipes operatively connected
with said pneumatically-actuated devices, and
means for controlling the admission of com-
pressed fluid to sald pipes.

17. In a motor-control system, aconttoller
pneumatically-actuated means for operating
said controllerstep by step through 1ts succes-
sive operative positions, a pneumatically-actu-
ated clutch for connecting said controller-op-
erating means to said controller, a pneumat-
ically-actuated reversing-switch, and an op-
erating or motorman’s valve for controlling
the admission of compressed fluid to and the
exhaust of the same from the means for op-
erating said cluteh, said IBVBI‘SIHG‘"SWItCh and
sald controller.

18. In a train-control system, a controller,-
pneumatically-actuated means for operating
said controllerstep by step through 1ts succes-
sive operative positions, a pneumatically-ac-
tuated clutch for connecting said controller-
operating means to sald controller, a pneu-
m%tlcally actuated reversing -switch, two
train-pipes operatively connected with the
means for operating sald controller, clutch
and reversing-switch, and means for control-
ling the admission of compressed ﬂmd to sald
train-pipes.

19. In a train-control system, a controller,
pneumatically-actuated means for operating
said controller, a pneumatlcally actuated

763,047

cluteh for connecting said controller-operat-

ing means to said controller, a pneumatically-
actuated reversing-switch, two train-pipes op-
eratively connected with the means for oper-
ating sald controller, clutch and reversing-
smtoh and an opemtnw or motorman’s valve
for controllmw the admission of compressed
uid to and the exhaust of the same from said
train-pipes to move said reversing-switch into
the desired position and to produce a step-by-
step forward movement of the controller.

20. In a train-control system, a controller,

pneumatically-actuated means for operating

said controller, a pneumatically - actuated
clutch for connecting said controller-operat-
ing means to said controller, a pneumaticaily-
actuated reversing-switch, two train-pipes op-
eratively connected with the means for oper-
ating said controller, said clutch and revers-
1n0’—sw1tch and means for controlling the adl-
mission of compreqeed fluid tosaid train-pipes
in such a manner that by admitting com-
pressed fluid to oneof said train-pipes “the DPO-
sition of the reversing-switch 1s determined
and by admitting compressed fluid to and ex-
hausting the same from the other of said train-
pipes while maintaining the pressure in said
first-mentioned pipe the controller -cylinder
will be moved forward with a step-by-step
movement through its operative positions.
21. In a trfun-control system, a controller,

pneumatically-actuated means for oper thmﬂ'
said controller, a pneumatically - ‘"LCLH‘LtOd
clutch for connectmg sald controller-operat-
ing means to said controller, a pneumatically-
actuated reversing-switch, two train-pipesop-
eratively connected with the means for oper-
ating sald controller, clutch and reversing-
SWltch means for admlttmﬂ‘ compressed il aid
to one of said train-pipesto determine the po-
sition of said reversing-switch and for admit-
ting compressed fluid to and exhausting the
same from the other of said train-pipes while
maintaining the pressure in said first-men-
tioned pipe to move the controller-cylinder
forward through its successive operative po-
sitions with a step-by-step movement, ancl

means for changing the pipe connections so-

that the other of said train-pipes will recelve
compressed fluid first and reverse the position
of the reversing-switch. |
29. In a train-control system, a controller,

pneumatically-actuated means for operating
said controller, a pneumatically - actuated
clutch for connecting said controller-operat-
ing means tosaid controller, a pnoumahmlh -
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the means for oper-
clateh and said re-

eratively connected with |
ating said controller, said

ver smﬁ*—smtch, an operating or motorman’s
valve provided with ports adapted to admit
compressed fluid to one of said train-pipes to
determine the position of said reversing-
switch and to admit compressed fluid to and
exhaust the same from the other of said pipes
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while maintaining the pressure in said first-
mentioned pipe to move the controller-cylin-
der forward through its operative positions
with a step-by-step movement, a reversing-
valve connected with said pipes and adapted
to allow said last-mentioned train-pipe to ve-
ceive compressed fluid first when the motor-
man’s valve is operated and thereby reverse
the position of said reversing-switeh, and an
mterlock between said controlling-valve and
sald reversing-valve.

23. Ina motor-control system, a plurality of

controllers, pneumaticallv-actuated means for
operating sald controllers simultancously
through their successive operative positions,
pneumatically-actuated means for connecting
sald controller-operating means to said con-
trollers, pneumatically - actuated reversing-
switches, and means under the control of the
motorman and located at any desired point
tor controlling the operation of said control-
ler-actuating means, said connecting means
and said reversing-switches.

24. In a train-control system, a plurality of
controllers, pneumatically-actuated means for
operating said controllers step by step simul-
tancously through their sucecessive operative
positions, pneumatically-actuated clutches for
connecting said controller-operating means to
sald controllers, pneumatically-actuated re-
versing-switches, two train-pipes operatively
connected with the means for operating said
controllers, clutches and reversing-switches,
and means for controlling the admission of
compressed fluid to said train-pipes to oper-
ate said pneumatically-actuated controllers.

clutches and reversing-switches. |
25. In a motor-control system, a plurality

ot controllers, pneumatically-actuated means
for operating said controllers simultaneously
step by step through their successive opera-
tive positions, pneumatically-actuated means
for connecting said operating means to said
controllers,pneumatically-actuated reversing-
switches, and means for preventing the op-

eration of said controllers until said revers-

ing-switches are thrown into the desired po-
sition. -

26. In atrain-control system, a plurality of
controllers, pneuamatically-actuated means for
operating said controllers simultaneously
through their successive operative positions,
pneumatically-actuated means for connecting
sald operating means to said controllers, pneu-
matically-actnated reversing-switches, means
for preventing the operation of said control-

&

lers until the reversing-switches are thrown
into the desired position, two train-pipes oP-
cratively connected with said pneumatically-
actuated controllers, connecting means and
reversing-switches, and means for controlling
the admission of compressed fluid to said
train-pipes to operate said pneumatically-ac-
tuated devices.

27. In a train-control system, a source of
compressed-fluid supply, two train-pipes, and
a motorman’s valve having ports constructed
and arranged to admit compressed fluid to
onc of said train-pipes and while maintaining
the pressure in said train-pipe to admit com-
pressed fluid alternately to and exhaust the
same from the other of said train-pipes while
moving through its successive operative po-
sitions and to exhaust both train-pipes to at-
mosphere when in its initial or *“ oft ”” position.

28. In a train-control system, a source of
compressed-fluid supply, two train-pipes, a
motorman’s valve having ports constructed
and arranged to admit compressed fluid to
one of said train-pipesand while maintaining
the pressure in said train-pipe to admit com-
pressed fluid alternately to and exhaust the
same from the other of said train-pipes while
moving through its successive operative po-
sitions and to exhaust both train-pipes to at-
mosphere when in its initial or “‘off” posi-
tion, and means for reversing the connections
between said valve and said train-pipes so that
the order of admission ot compressed finid to
said train-pipes will be reversed.

29. In a train-control system, a source of
compressed-fluid supply, two train-pipes, a
motorman’s valve having ports constructed
and arranged to admit compressed fluid 1o
one of said train-pipesand while maintaining
the pressure in said train-pipe to admit com-
pressed fluid alternately to and exhanst the
same from the other of said train-pipes while
moving through its sueccessive operative po-
sitions and to exhaust both train-pipes to at-
mosphere when in its initial or ““oft” posi-
tion, a valve having ports adapted to reverse
the connections between said valve and said
train-pipes so as to reverse the order of ad-
mission of compressed fluid to said train-pipes,
and aninterlocking device between said valves.

In witness whereof I have hereunto set my
hand this 4th day of December, 1909.

FRED B. COREY.

Witnesses: _
ALEX. . MACDONALD,
HeLeEx Orron.
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