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UNITED STATES PATENT OFFICE.

E. CASE. OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL

ELECTRIC COMPANY, A CORPORATION OF NEW YORK. --
'MOTOR-CONTROL APPARATUS.

No. 837,037.

Bpepiﬁcatidn of Letters Patent.

To all whom it may concern: -
Be it known that I, FrRaANK E. CAsE, a citi-

zen of the United States, residing at Schenec-

tady, in the county of Schenectady and State
of New York, have invented certain new and
useful Improvements in Motor-Control Ap-
paratus, of which the following is a specitica~
tion. L | -

The present invention relates to motor-
control apparatus adapted for controlling the
direction of rotation and speed of the motors
of one or more cars of a train, and has for its
object the improvement of various features
of detail in the type of apparatus employing
two train-pipes through which the entire con-
trol apparatus 1s governed. . '

A further object of the present invention
consists in improvements in the construction
and operation of circuit - breakers adapted
for use in connection with train-control sys-
tems, | | |

The present invention in its various as-
pects will be more fully understood 1n con-
nection with the following description there-
of as embodied in & preferred form.

- In the accompanying drawings, Figure 1
illustrates a single-car equipment arranged 1n
accordance with the present invention. F:t%1

‘2 indicates a train of two cars, each of whic

is provided with the apparatus shown 1n KFig.

1. Fig. 3 shows in cross-section an electro-

magnetically-actuated switch provided with

‘a valve for controlling a second switch, and |

Fig. 4 shows in cross-section a pneumatic-

ally-actuated switch. - _
Similar reference characters will be used

throughout the specification and drawings to

indicate like parts. -

The present invention, broadly considered,
consists of a motor-controller of the sepa-

rately-actuated-contact type and a pueu- |

matically-actuated reversing-switch, some of

45

50

the separately-actuated contacts being op-

erated electrically and others pneumatically
and all being controlled by a master-valve

through the mechanism of the reversing- |

switch. |

The cir_cuit—brea,kér of each car is arranged

to be closed pneumatically when the train-
pipes are energized and to be tripped upon
overload in the respective motor-circuits 1n
which they are situated. Provision 1s also
made for rendering the pneumatic actuating
means inoperative to close the circuit-break-

1

ers after they have been tripped on account
of overload until a manually-operated handle
of some kind local to each car 18 operated.

By this arrangement it is impossible to close

Patented Nov., 27, 1906.
Apoplication filed April 17,1906, Serial No. 266,868, . |
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any motor-circuit which has been overloaded

without first deénergizing the train-pipes and
therefore bringing the motor-controllers to
their inoperative or ‘““off”’ positions.

Reference being had to the drawings, M
and M’ represent a pair of motors.

C is a motor-controller of the separately-
actuated-contact type for connecting tKe
motors either in series or in parallel and for
regulating the amount of resistance m cir-
cuit with the motors. = |

CB is the circuit-breaker; RS, the revers-
ing-switch; V V', master controlling-valves
arranged one at each end of the car in the

usual manner.

- A is an air-compressor, supplying air to a
storage-reservoir A’. A pipe a connects the
reservoir A’ to the two master-valves V V’.
The valves V V’ are connected to the two
train-pipes1 and 2. - Branchpipes3 4and 5 6

60

75

connect the train-pipes to the circuit-breaker- .

actuating mechanism and to the reversing-
switch mechanism, respectively. '

The motor-controller C consists of a series
of contacts or switches R to R® which con-

trol resistance-sections r to %, respectively,
switches L, L/, and L? for connecting the mo-
tor-circuit to line, a series switch S, a bridg-
mng

the series switeh, the bridging switch, and
the parallel switches are provided with aux-
iliary contacts and interlocks similar to those

8o

switch B, and parallel switches P P’.
Certain of the resistance-controlling switches,’

go

shown and described in my previcus appii-

cation, Serial No. 226,755, filed October 1,

1904. |

The circuit-breaker mechanism consists of

a movable switch member 7, arranged to con-.

nect the local motor-circuit to the current-
collecting device T when in engagement with

take various forms—as, for instance, the
double-piston arrangement 9, which 1s moved
upwardly when air is admitted either to'pipe

95

‘the codperating fixed contact 8. The mem- -
ber 7 is arranged so that when otherwise free
it moves out of engagement with its eomple-
‘mentary fixed contact, thereby breaking the
motor-circuit. The pneumatically-actuated
‘means for closing the circuit-bréaker may

100

10§

3 or pipe 4. The stem 10 of the actuatihg
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65 20* above piston 17, thereby forcing piston |

R |

device is not secured rigidly to the switch- |

arm 7, but 18 connected thereto by means of
a toggle 11, which is so arranged that nor-
mally the arm 7 is allowed to drop suffi-
clently to prevent the pneumatic closing de-
vice from closing 1t. One arm of the toggle
is extended, as at 12, and is adapted to be
engaged by a pivoted catch 13, carried upon
the stem 10. _
ment with the projection 12, as illustrated,
the switch-arm 7 1s locked to the operating
mechanism in such a manner that the switch
i1s closed upon admission of air to either pipe
3 or 4. The engagement of the catch with
projection 12 1s effected by means of an elec-
tromagnet 14, the core of which'is secured to
the toggle 11 at its middle point and which
13 energized by current flowing from trolley
throug% a normally open switch D to ground.
It 1s evident that the momentary closing of
the switch D serves to energize the magnet
14 and draw the projection 12 inward past
the end of the catch 13. The electromagnet
14 1s not made powerful enough to straighten
the toggle suff?ciently when the pneumatic
actuating means 1s energized to bring the
projection 121into locking position. Therefore
when the circuit-breaker is tripped while the
pneumatic actuating means remains ener-

1zed 1t 1s 1mpossible to close the circuit-
%reaker and malntain it closed without first
deénergizing the actuating means—namely,
exhausting the air from the train-pipes.
The circuit-breaker may be tripped in case
the local motor-current exceeds a predeter-
mined value by means of an overload-coil 15,
arranged 1n the motor-circuit and serving to
attract the end of the catch 13, thereby re-
leasing the projection 12 and allowing arm 7
to be retracted. Instead of the electromag-
net 14 any other form of setting device for
the toggle may be employed, it being only
essential that the device be arranged to be-
come deénerzgied as soon as the manual con-
trol therefor i1s discontinued. Moreover, in
case train-wires Instead of train-pipes are em-
ployed in the control system an electro-
magnetic closing device may be used in place
of the pneumatic apparatus.

The reversing-switch is provided with a
pair of operating-pistons 16 and 17, arranged
to set the switch for forward and reverse op-
eration of the motors, respectively. Assum-
ing that compressed fluid is admitted to
train-pipe 2, 1t passes through branch pipe 6
into the casing 18, through pipe 19 and into
the casing 20 above the piston 16, and if the

reversing-switch is not alreadyin the forward-
Tunning position the piston 16 will be de-

pressed until such position is reached. If,
on the other hand, alr 1s admitted to train-
pipe 1, it flows through branch pipe 5 into
casing 18%, which is a duplicate of casing 18,
through branch pipe 19* and into the casing

When the catch 1s in engage-

- 83%,08%7

17 downwardly and throwing the reverse-
switch to its reverse operative position. The
direction of movement of the car or train is
therefore determined by the train-pipe which
1s first energized. .
Assuming that train-pipe 2 alone has been
energized and thereverse-switchto be thrown
into the position shown, it will be seen that
the valves 21 and 22, arranged within the
casing 20, serve to uncover their respective
ports, so that air is free to flow from the in-
terior of casing 20 through pipe 23 and be-
neath piston 24, arranged within casing 182,
Fiston 24 is moved upwardly, carrying with
it the valve 25, which by its movement
serves to uncover the port leading to pipe 26
and at the same time close the port leading
to pipe 19*. Air also passes from casing 20
into pipe 27 and from thence to pipe 28. A
series of branches leading from pipe 28 con-
nect with suitable operating-pistons for the
hine-contacts Li I/ 1*, which are arranged to
be closed at the same pressure as that re-
quired to operate the reversing-switch. An
additional branch pipe 29, leading from pipe
28, serves to energize the actuating mechan-
1sm tor the series switch S.  Within the pipe
29 are arranged a pair of valves b p, each of
which is adapted to place the actuating
means for the switch S either in open com-
munication with pipe 28 or with atmosphere.
The valves b p are connected, respectively,

‘tothe switch B and the switch P, the arrange-

ment being such that when either of the
switches B or P is closed the actuating means
for the series switch is deénergized by being
placed in open communication with the at-
mosphere. The series switch, like the line-
switch, is arranged to be closed at the lowest
working pressure. Consequently the admis-
sion of compressed fluid to train-pipe 2
serves to throw the reversing-switch to for-
ward-running position, close the circuit-
breaker, the line-switches, and the series
switch, and by tracing the motor connections
at this stage it will be seen that the motors
are connected across the line in series with
all resistance in circuit.
1in train-pipe 2 is increased—{for example, to

forty pounds, if the lowest pressureis twenty-

five pounds—the increased pressure in pipe
27 will force the piston of the accelerating-
relay 30 downwardly, bringing contact 31
into engagement with the fixed contacts 32.
A control-circuit can now be traced from

1f now the pressure
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trolley through switech E, which must be

closed, through the upper of the auxiliary
contacts s of the series switch S, through
wire 33, contacts 32 and 31 of the accelerat-
ing-relay, coil o of throttle-relay O, contact
o’ of the throttle-relay, auxiliary contact 7,
associated with resistance-switch R, through
the actuating-coil of this switch, through
the lowermost auxiliary contacts I* of the

switches R’, R? and R3, to ground. Switch

125

130



7 cut out of the motor-circuit. The closing
of switch R breaks the actuating-circuit at
auxiliary contact ¢/; but a maintaining-cir- |
“cuit is established by reason of the branch

“circuit passinghthrough auxilia,

e T=TT - n
L BT
- — -

R is thereby closed and the resistance-section | felay may a,'ga;'in rise and prevent the resist-
ance-switches from being automatically cut

_ contact s,
associated wit

. auxiliary contact 2%, associated with switch
- R, through the actuating-coil of switch R,

(O

- a8 before. The closing of switches

and to ground, as before. It will be noted

that when the switch R closes the actuating-

circuit is transferred from auxiliary contact
' to auxiliary contact 2 of switch R’ and then

‘passes through auxiliary contact 4/, associ-
ated with switch R/, thence through the actu-

R and

ating-coils of switches R’ and R, to

~R* breaks the actuating-circuit and estab-

. _416

- lishes a maintaining-circuit in the same man-
- was established. Similarly switches R? and |
- Rfand R?® and R® aré closed, thereby cutting |
. out all the resistance from the motor-circuit.

ner that the maintaining-circuit of switch R

This automatic progression of the resistance-
contact takes place of course subject to the

limiting and checking action of the time-inter- -

val throttle-relay O,which, being well known

intheart, willnot be describedin detail. When
- switches R? and RS® are, closed, the actuating-. |
circuit is transferred to the upper auxiliary
~‘contact ¢, associated with the switch R?, and
- then passes through wire 35, interlock p? as- |
~ - sociated with the parallel switch-P, through |
. the actuating -coil of switch B, to ground.
Accordingly switch B is closed and in closing:
- establishes a shunt about the resistances:
- and the resistance and series switches, so -
~ that the circuit between the two motors is’

through lead: 37, switch B, and lead 38.
Consequently switch S may be opened with-
out affecting the -motor - circuit, and this
switchiscaused to open by means of avalve d, |-
which is operated upen the closing of ‘the

. switch B to.shut off communication between

1,,4.5_‘

6o

the actuating means of the switch S and pipe
28 and to connect said actuating means to at-
mosphere. The opening of the switch S in-

- terrupts the previous aectuating and main-
- taining circuits which pass through the nor-

mally open contacts s and s?, associated with
theswitchS; but amaintaining-circuit for the

auxiliary: contacts p’ of switch P, auxiliary

contacts b’ of switch B, thence through the .
actuating-coil of . the switch B, to ground.

Since the actuating and maintaining circuits
for the resistance-switches have been broken,
these switches are now. all open, and by again
opening switch B and closing parallel switches

- ' P P’ the parallel connection of the motors

with all resistance in circuit may be estab-
lished. Thisisaccomplished by reducing the
pressure In train-pipe 2 to twenty-five

the series switch S, wire 34,

out again as soon as the parallel switches are

closed and admitting air to train-pipe 1 at

pressure of twenty-five pounds. The air in

train-pipe 1 flows through branch pipe 5 into
casing 18* and by reason of the valve 25 be-
g 1n its ralsed position, wherein it closes the

port leading to pipe 19* and opens the port

eading to pipe 26, into pipe 26 and above the
piston of relay 38. The piston is forced

agement with fixed contacts 40, and there-
y establishing the actuating~circuit for the
switch P P’. This actuating-circuit is as
follows: from trolley to switch E, auxiliary

contact s’, associated with switch S, contacts
| 39 and 40, through the ‘actuating-coil of

70Q

73

downwardly, bringing contact 39 into en-

30

switch P and the actuating-coil of switch P/,

through wire 41, the lowermost auxiliary

contacts i* of switches R to RY, to ground.

The closing of switch P interrupts the main-
taining-circuit of switch B, and consequentl
this latter switch opens. Before the switc
P closes, however, the valve p has been oper-

ated so as to place the actuating means of the

QO

switch S 1n communication with the atmos- -

phere, preventing this switch from being

again operated until the parallel switch is
opened. -. Upon again raising the pressure in

pipe 2 to forty pounds the relay 30 is actu-
‘ated and an actuating-circuit for the resist-

ance-contacts is established from auxiliary

contacts s, through: the upper auxiliary con-
tact p® of the switch P, through wire 33, and

thence followingthe circuit previously traced.

‘The resistance-switches are again closed in

automatic progression, as previously de-
scribed, until finally the motors are connect-

-ed across the Iine in parallel with each other
“and with none of the resistance in circuit.

- The master-valves V V' may have any
suitable construction, that shown in my pre-
vious application being, with slight modifica-
tions, adapted for operation as part of the

present system. One of the valveés is illug-
‘trated diagrammatically as consisting of a

plug-valve v, for determining the order in
which the train-pipes are to be energized, and

a disk valve v/, provided with suitable reduc-
_ | Ing-valves for supplying the train-pipes with
switch B is.established through the lower- | ai
‘most auxiliary contactss® of switch S, through -

alr at the proper pressures. In the position

95

4

100

105

11O .

115

of the parts shown both train-pipes are con-

nected. to atmosphere through exhaust-ports
41 and 42, respectively. Upon turning the
valve v’ 1n a clockwise direction until port 43

12¢

registers with port 44, pipe 2 will receive air

at twenty-ive pounds pressure. Upon bring-
ing port 45 mto registration with port 44

| pressure in pipe 2 will be increased to forty

pounds. Upon bringing port 46. into regis-
tration with port 44 the pressure in pipe 2
will be decreased to twenty-five pounds. In

the next position of the valve, port 47 regis-

pounds, so that piston of the accelerating- | ters with port 48, and train-pipe 1 receives

125
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air at twenty-five pounds pressure. In the I close the switch by compressed fluid, which
enters the cylinder at a point beneath the

final position of the valve, port 49 registers
with port 44 and pipe 2 is again supplied with
air at forty pounds pressure. If the plug-

valve v 1s turned so as to bring port 50 into

registration with port 48 and port 51 into
registration with port 44, the order in which
the train-pipes are energized will be re-
versed. When the master-valves are in their
off position, the entire pneumatic apparatus
1s exhausted and all the switches and con-
tacts are open. |

In Fig. 3 I have illustrated a satisfactory
form of switch adapted for use as the bridg-
ing switch. The construction illustrated, in-
so far as the switch mechanism is concerned,
1s substantially the same as that disclosed in
Patent No. 815,826, granted on March 20,
1906, on an application filed by George H.
Hill. Briefly stated, the switch consists of a
fixed contact 55 and a movable contact mem-
ber 56 for codperating with the fixed contact.
57 1s an electromagnet whose plunger 58 is
connected to the movable contact member
and serves to close the switch when the elec-
tromagnet i1s energized. The movable mem-
ber of the auxiliary switch & is carried upon

a rod 59, which 1s pivotally connected to one
The lever 60 1s pivoted to
a fixed support at 61 and is connected to the

end of a lever 60.

plunger 58, at the end opposite to that carry-

ing the auxiliary contact, by means of“a?
hooked member 62, which engages a pin 63
on the lever.
lever 60 1s oscillated and the suxiliary switch
b’ 1s closed. When the electromagnet is de-

When the plunger rises, the

energized, the plunger drops, allowing the

maln switch to _O’IE)en , and the auxiliary switch

b" also opens. The valve b consists of a cas-
ing 64, within which is arranged the valve
proper, 65, carried upon the upper end of the
rod 59.

1ts lower position communication between
these ]{yipes 1s shut off. The parts are so ar-
ranged that when the switch-operating elec-

magnet 1s deénergized and the switches are

opened the valve 1s brought to the position
wherein free communication is established

between the pipes 29 and 29’.

In Kig. 4 1 haveillustrated one of the pneu- -
matically-operated switches, whichmay con- |

sist of fixed and movable contacts 67 and 68,

respectively, together with a piston 69, mov-

able within the cylinder 70 and operatively
connected to the movable contact member
68 through the piston-rod 71. A spring 72
may be inserted between the piston and the
cylinder in order to open the switch quickly

when pressure is removed. The piston is op- |

erated against the tension of the spring to

837,087

piston through the pipe 28.
Although I have described one form of the

present invention in great detail, I do not de-

sire to limit the present invention to the de-
tails illustrated and described, since in its
broader aspects the present invention may be
embodied in various forms, and in the ap-
ended claims 1 intend covering all such
Forms in addition to the particular form illus-
trated. | |
What I claim as new, and desire to secure
by Letters Patent of the United States, is—
1. Ina system of control, a motor-control-
ler comprising a plurality of separately-ac-
tuated contacts, some of which are arranged
to be actuated in automatic progression, a
reversing - switch, operating means for said
reversing-switch, a switch in the actuating-
circuit of the contacts which are arranged to
be actuated in automatic progression, and
means for controlling said latter switch by
sald reversing-switch-operating means.

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

ler comprising electromagmetically-actuated
contacts and pneumatically - actuated con-
tacts, and means assoclated with one of:said
electromagnetically-actuated contacts for ex-
hausting the pneumatic actuating means of
one of said pneumatically-actuated contacts.

3. In a system of motor control, an elec-
tromagnetically-actuated contact, a pneu-
matically-actuated contact, and a valve as-
soclated with the first contact for controlling
the latter contact. . |

4. In a system of motor control, a control-
ler of the separately-actuated-contact type,

pneumatic control apparatus therefor includ-

ing two pipes, and a master-valve for admit-

_ | ting to said pipes fluid differing in degree of
A port 66 1n the valve 65 is adapted
to connect the pipe 29 to the pipe 29’ when

the valve is raised; but when the valve is in-

compression, the arrangement being such
that the order in which said pipes are ener-
g1zed determines the direction of rotation of
the motor, and the master-valve being con-
structed so as to supply to the second pipe to

: . | be energized fluid having the lowest degree of
tromagnet 1s energized and the main and: '

auxibiary switches are closed the pipe 29 is
closed at the valve; but when the electro-

COImMpPression. .

5. In a system of control, a series of indi-
vidual contacts, means for actuating said
contacts 1n automatic progression, a relay

75

30

QO

93

100

105

110

175

for controlling said actuating means, a re-

versing-switch, and- means associated with

sald reversing-switch for controlling said re- -

lay. .- | ,
- 6. In a system of motor control, a speed-
controller, a reversing - switch, actuating
means for said speed-controller, a relay for

-controlling said actuating means, and means

assoclated with the reversing-switch for con-
trolling the relay.

7. In a system of motor control, a speed-
controller, electromagnetic actuating means
therefor, a pneumatically-actuated revers-

| ing-switch; a pneumatically-actuated con-

I120
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. 837,03'7

trolling-switch for said electromagnetic actu-
ating-means, and a valve associated with
sald reversing-switch for admittin%
pressed fluid to the actuating means fo
controlling-switch. .
8. In a system .of control, a controller in-

T said

" cluding a series of electromagnetically-actu-

X0

L5

2Q

25

close a shunt. about said series contact, and |

30

35

ing means for said series contact.

ated contacts and a series of pneumatically-
actuated contacts, a- pneumatically-actuated

reversing-switch, controlling-relays for said

electromagnetically-actuated contacts, and
valve mechanism controlled by the reverser-
switch mechanism for admitting compressed
fluid to the actuating means for said pneu-
inatically-—-actﬂated contacts and to said re-
ays. - _
3‘3. In a system of motor control, a series
contact, parallel contacts, and resistance-
contacts, pneumatic actuating means for
sald serles contact, electromagnetic actuat-

ing means for sald parallel and resistance

contacts, pneumatic relays for controllin
said electroma,%n_etic ‘actuating means, an
means for supplying compressed fluid to said

‘controller. :

10. In a system of motor control, a pnea-

matically - actuated series contact, parallel

contacts, a bridging contact arranged to

valve mechanism controlled by the move-
ment of said bridging contact and one of said
parallel contacts for exhausting the actuat-

11. In a system of motor control, a series
of separately-actuated contacts; pneumatic
actuating means therefor, a series of electro-

- magnetically-actuated contacts arranged to

40

45

55

60

close In automatic progression, and a valve

operated by the closing movement of the last
of said electromagnetically - actuated con-
tacts for exhausting the actuating means for

~one of said pneumatically-actuated contacts.

12. In a system of control, a motor-con-
troller comprisin
netically-actuated contacts and a series of
pneumatically-actuated contacts, a pneu-
matically - actuated reversing -switch, and
means assoclated with said reversing-switch
for controlling the actuating means for said
contacts. o | e

13. In combination, a circuit-breaker, - a
closing device therefor, means for tripping
sald circult-breaker and rendering said clos-
ing device inoperative upon:overload, and
means for restoring the operative relation
between the closing device and the circuit-
breaker when the closing device is in an in-
operative position. _ o -

14. In asystem of control, a controlled cir-

cuit, a circuit-breaker in said circuit, a clos-

ing device for said circuit-breaker, a.con-
troller for determining the circuit connec-
tions, means associated with said controller
for controlling said closing device, means for

65 tripping said circuit-breaker and rendering

com-

a serles of electromag-

'| closing device. -

| .

said closing device inoperative upon over-

‘load, and means for restoring the operative

1

relation between the closin _ _
circuit-breaker only when the closing device
1s 1n & retracted position. B

15. In asystem of control, a. controlled cir-

‘cuit, a circuit-breaker therein, a closing de-

vice for said circuit-breaker,a controller in
sald circuit, means for:tripping said circult-
breaker and rendering said closing device In-

operative upon overload,and means for re-

storing the -operative relation between the
closing device and the circuit-breaker only,
when the controller is in the ‘‘ off’ position.

16. In combination, a switch, a closing de-
vice therefor, means for tripping said switch

mmdependently of said closing device, and

means for operatively connecting said elos-
ing device to said switch., L
17. In combination, a switch, a closing de-

- vice therefor normally inoperative to close

the same, means for operatively connecting
sald closing device to said switcl{, and means
for tripping said switch independently of said
18. In combination, a switch, a closing de-
vice therefor normally inoperative to close
the same, and means for connecting said clos-
ing device and said switch in operative rela-
tion only when the closing device is in a re-
tracted position. ' -

r I .
I ] :
n
' ..

device and the

70
15

30
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95

19. In combination, a switch, a closing de- :
vice therefor normally inopqrati've to close

connecting said switch and said closing de-

vice in operative relation to each other when

the closing device is in a retracted position,

the same, normally deénergized means for -

100

and a manually-controlled: member for con-
necting sald means to a source of emergy, =

sald member being arranged to normally as-

sume an 1noperative position. . |

105

20. In a system of control, controller ap-

paratus, a pneumatic -controlling system
therefor, a switch, a closing device for said
switch arranged to be energized by the pneu-

matic system, the closing device being nor-

mally inoperative to close said switch, and

110

means operative to connect said switch and -

closing device in operative relation only when
sald closing device is deénergized. .

21. In a system of control, control a,ppa% |

ratus, a master controlling device, a switch,

a closing device for said switch normally in-
operative to close the same, means controlled

by said master controlling device for ener-

115

120

gizing said closing device when the master

controling device is in its operative position,
and means
and closing

each other only when said closing device is

‘deénergized. o .
22. In a system of control, motor-control

apparatus, a master controlling device, a
circult-breaker, a ¢losing device for said
circult-breaker, means for connecting said

oger@tiv_e to connect said switch
evice In operative relation to

125
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qircuit-breaker in operative i'elation, to. sa,i_d | operai?_ive,_ relatign to each other, and means
closing device only when the closing device is | for tripping said controlling devices upo

in a retracted position, means for energizin
said closing device when the master contro
device is in an operative position, and means
for breaking the operative connection be-
tween. the circuit-breaker and the closing de-

~ vice upon overload.

10

23. In a system of train control, a motor-
circuit upon each of a plurality of cars, a cir-
cuit-breaker in each o? said circuits, circuit-
breaker - closing means controlled from a

single point, local controlling means, and

15

20

- means for said circuits including & master-

. 30
35
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means for tripping each circuit-breaker upon
overload and rendering the closing means in-
operative to again close thie breaker until the
local controlling means has been olperated. _

24. In a system of train control, & motor-
circuit upon each of a plurality of cars, a
circuit-breaker in each circuit, controlling

controller, closing devices for said circuit-
breakers controlled by said master-controller,
means for tripping said circuit-breakers on
local overloads and rendering said closing de-
vices inoperative, and locally-operated con-
trolling devices for rendering said closing de-

vices operative to close said circuit-breakers.

25. In a system of train control, a motor-
circuit upen each of a plurality of cars, cir-

cuit-breakers in said circuits, closing devices,

for said ecircuit - breakers, locally - operable

controlling devices for rendering said closing

devices operative to close said circuit-break-
ers, and means for controlling all of said
closing devices from a single point upon the
train. |

26. In a system of train control, a motor-
circuit upon each of a plurality of cars, cir-
cuit-breakers in said circuits, closing devices
normally inoperative to close said circuit-
breakers, controlling devices for placing said

closing devices and said circuit-breakers in |

| overload. -

27. In a system of train control, a motor-
circuit upon each of a plurality of cars, a cir-

cuit-breaker in each of said circuits, nor-

mally inoperative closing devices for said
circuit- breakers, locally-controlled devices
for rendering said closing devices operative
to open and close the circuit-breakers, means
for controlling said closing devices from a
single point upon the train, and means for
tripping said locally-controlled devices.

28. In a system of train control, a motor-
circuit upon each of a plurality of cars, a cir-

cuit-breaker 1n each circuit, closing devices

normally inoperative to close said circuit-
breakers, locally-controlled devices operative
to place said closing devices and said cir-
cuit-breakers in operative relation to each
other when the .closing devices are 1in a re-
tracted position, means for tripping said lo-
cally-controlled devices upon overload, and

means for controlling said closing devices

from a single point. - ‘
29. In a system of train control, a motor-
circuit upon each of a plurality of cars, a cir-
cuit-breaker in each of said circuits, a train
system for controlling said circuits, closing
devices for said circuit-breakers energized by
said train system, means for tripping said

circuit-breakers and rendering sald closing

devices inoperative upon overload, and local

‘means for restoring the operative relation

between the closing devices and the circuit-

55
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breakers only when the closing devices are

| deénergized.

In witness whereof I have hereunto set my
hand this 14th day of April, 1905.

| RANK E. CASE.

Witnesses:
Bensamin B. HuLi,
‘HerLexn ORFORD.
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