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- To all whowm it may concern: | tacts may be directly controlled from said 5s
~ Be 1t known that I, Cuarrrs E. Lorp, a | master controlling-valve. =~ . =~
~citizen of the United States, residing at Cin- |  More specifically considered, my invention
cinnati, county of Hamilton, State of Ohio, ' comprises one or more electric motors, a plu-
5 have invented certain new and useful Im- ! rality of pneumaticallv-actuated contacts
- provements in Tram-Control Systems, of ] '

‘which the following is a specification.

_ My mvention relates to systems of motor
- control, and more particularly to systems of
tramn controi in which a plurality of motors

mounted upon the several cars of a train are

controlled simultaneously from any desired

. point on the train.

It has been heretofore cu’stomlary in. sys—-'_
tems of train control to employ a plurality of

separately-actuated contacts, either electric-
ally or pneumatically operated, and control
the operating means through an electric con-
trol system having a great number of train-
wires connecting the several motor-control-

“lers to the master controller or controllers.

In operating electrical systems of train con-
troi one must either depend upon the current
taken from the trolley or main source of sup-

ply or from an auxiliary source of supply car-
power to actuate the
parts of the control system. When the main-
- source ot supply is depended upon, difficulty
is sometimes experienced, due to momentary.
interruptions of said supply, which tends to

ried on the train for

derange the control system. When an aux-
1liary source of supply is depended upon, a
- bulky, expensive, ineflicient, and unreliable
- storage battery or its equivalent must be em-
ployed. S o

~ The objects of my invention are to simplify-
the systems of train control now in use, to're-

- duce the number of connections between the
cars of the train, to render the operation of
tne controller-contacts more positive, to pro-
‘duce an automatic acceleration of the motors

by permitting an automatic progression of |
the controller-contacts, while at the same

time- refaining complete control from: the
master—c_ontroiler of the extent and rate of
sald progression. To this end I employ a
- plurality of separately-actuated contacts
~ with pneumatic operating means therefor

and & master controlling-valve for control- |

ling the admission of compressed fluid from a
source of compressed-fluid supply to said op-
‘erating means to produce an automatic pro-
. gressive operation, and means whereby the
- extent and rate of progression of ssid con-

forming a motor-controller, said contacts be- 6o
mng. adapted to operate successively in auto-

natic progression, a master controlling-
valve, a pneumatic actuating system, and a
pheumatic maintaining system connecting
themaster controlling-valve with the contact-
‘actuating means, whereby the rate and ex- .

tent of the progression of the controller-con-

tacts may-be controlled. R
- In another aspect my invention comprises

a plurality of separate pneumatically-actu-

‘ated contacts forming a. motor-controller,
‘means for producing an automatic progres-
slon of said contacts, a master controlling-
valve, and means connected with said valve
tor checking the progression of said contacts
without affecting the contacts already oper-

ated. u L, -
- The invention further comprises details of

-construction and combination of parts of the

system which will be hereinafter-described,
and more clearly set forth in the appended

claims, - , o
In the accompanying drawings, which illus-

trate preferred embodiments of my inven-

tion, Figure 1 represents diagrammaticallv

suflicient of the equipment of a single car of

a systein of train control to illustrate my in-

‘vention, the pipe connections between the
‘master-controller and the actuating means

of the motor-controller contacts beine illus-

trated by heavy lines, while the motor-circuit

connections are illustrated by light lines, a
series-parallel controller being shown. Fig.

2 illustrates diagrammatically the system
shown 1n Kig. 1, but on a larger scale and

with the motor-circuit and motor-controller

contacts omutted. Tig.3is a diagram similar
to Fig. 2, illustrating a modified form of my

1nvention emploving three train-pipes in-
stead ot four, as shown in Figs. T and 2. TFie.
4 illustyates in outline a three-car tram

equipped with my invention. Fig. 5is a sec-
tional elevation through the preferred form
of my pneumaticallv-actuated controller-

contact, taken on the line 5 5, Fig. 8. Fig.

6 18 a rear view in elevation of mv improved -

-controller-contact, all piping connections be- -
| ing removed. Kig. 7 1s a detall vertical see~
' : : ' ] Il‘.. | . ; o
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tion on the line 7 7, ¥ig. 6, showing the pre-
teeiod form of quick-acting exhaust-valve
and ifig. 8 1s a rear elevation of part of the
pneumatically -operated controller, showing
g a pluraity of don-

tacts on the same supporting-base. o
Referring now to Figs. 1 and 2, which 1llus-
trate the modification of mv invention which
employs four train-pipes 10, 11, 12, and 13,
C 1ndicates the motor-controller built up of
a plurality of separate pneumaticallv-actu-
ated contacts 14 to 20, inclusive, RS repre-
sents a’ pneumatically - operated reversing-

switch, and M’ and M? represent the motors

to be controlled. The master controlling-
valves at each end of the car are represented
by V' and V* The series-paralle]l valve, the
futiciton and opetration of which will be here-
matter described, is shown at P.  The source

of supply of compressed fluid for operating

the pneumatic control system mav be any-
thing desired, though it is here shown as a

‘motor-driven alr-compressor A, which is di-

réctly conmected with the storage-reservois
B, which in turn is directly connected to the

Sup%}l}r—pipe 21, leading to the master con-

trolling-valves V' and V2. The invention as
illustrated in these figures embodies two co-
opérating control systems—namely, a pneu-
mafic actuating system, and a pneumatic
maintaining syvstem. The reversing-switch
and the separately-actuated contacts of the
motor-controller are operated by compressed
alr admitted thereto through the actuating
system. and are held in their operative posi-

tions by compressed air admitted thereto

- through the maintaining svstem.

4.0

- through the piston-rod 24, to the arm 25, p1v-

435

60

~ the contact, which has just been ¢

63

HEach contact of the motor-controller and

1ts actuating means, as shown diagrammatic-
ally in Figs. 1 and 2, embodies a cylinder 22,
in which operates a piston 23, connected,
oted at 26 and carrying at one end the weight
27 and at the other end the bridging member
28, msulated from the arm 25 at 29. This
bridging member 28 is normally in the posi-
tion shown in Fig. 1; but when compressed
air 15 admitted below piston 23 said member
1smoved downwardly to bridge the fixed con-
tacts 30. | - |
The preferred construetion of mv im-

-
1

proved pneuwmatically-actuated contact will

be heremnaflter deseribed with reference 1o

Figs. 5 to 8, inclusive. The compressed air
15 admitted to the cylinder 22 through a
quick-acting admission and exhaust valve 31,
contaimned within the valve-casing 32. When
the piston 23 has moved into such a position
that the contact controlled thereby 'is com-
pletely closed, a pneumatically-actuated
valve 33, contained within the casing 34, is op-
erated to disconnect the actuating mecans of

, %osed, from
the pneumatic actuating systent and connect

said contact-actuating raeens to the pusu- |

- 7~ o

.’

-l

matic maintaining system, also to connect
the actuating system to the actuating means
of the contact next in advance, so as 1o pro-
duce an auntomatic progression of the con-
tacts of the controller. _
trols the series connection of the motors M’
and M?.  The contacts 15 and 16 control the
connections of said motors in parallel. The

- contacts 17 to 20, meclusive, control the re-

sistances R/, R*, and R? in the motor-circuit.
The contact 20, in addition to controlling a

short circuit around the resistances in the

motor-circuit, prevents the operating of the
series-parallel valve P regardless of the posi-
tion of the master controﬁing—-valve until said
contact 20 has been completely closed.

~ The series-parallel valve, as shown in Fig.
2, comprnises the slide-valve 35 within the
casing 36, normally maintained at the right
end of said easing by means of the spring 37.
This valve 1s provided with passage-ways 38
and 39, whicE ars adapted to register with

certain of the ports in said casing leading to
The pipes 48 and

pipes 40 to 47,inclusive. :
49 also lead from said casing. The functions
of the various ports and passage-ways will be
heremafter stated in the description of the
operation of this system. |
The reversing-switch RS comprises the
ustomary eylindrical rotating member 50,
carrying contact-segments engaging rela-
tively fixed contact-fingers. The member
50 1s rotated through the agency of the lever-
arm 51, to the ends of which are attached
piston-rods connected with the pistons 52
and 53, operating in the cylinders 54 and 55,
respectively. The compressed air is admit-

The contact 14 con-

73

30
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95
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ted to said cylinders 54 and 55 through the

valves 31 and 32, which control the connec-
tions between said cvlinders, and actuating
and maintaining control systems in the same
manrer as the connections to the controller-
contacts are controlled. Each valve 33 is
provided with passage-wayvs 33" and 33P.
One of the master controlling-valves is
shown in development as a slide-valve in Fig.

2 for the purpose of mote clearly illustrating

the connections to and controlled by said
valve. The plate 57 of said valve is pro-

vided with the passage-ways 58 and 59,

which register with the poris 60 to 64, inclhu-

 slve, as the valve is moved from its off posi-

tion, Iig. 2, intoitsoperative positions, (indi-
cated by the vertical dotted lines 11,2 2, and
3 3,) forward and reverse.

Tie operation of the system shown in Figs.
1 and 2 wili now be described. If the master:

controliing-valve is moved into the positicn
“forward,” 1 1, the ports 83 and 64 are

brought into register with the passage-way
. 58 and compressed air 18 sdmitted from_ the

storage-reservolr B through the pipes 21 and
10% into the mainteining train-pipé 10.  Said
train-pipe and the connections of the prisu-
matic melnteining system are thus chavgad

IDS
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TR {tﬁl‘ﬂpl‘tﬂﬁed air, but no part of the mo-

 pneumnatic actuating system through pipes |

¢ sr-controller Cis operated. When the mas-

ter controlling-valve 3s moved into its series
forward position, (indicated by 2 2, the port
61 vegisters with the passage-way 5%, and con- |

- - L

pressed Ar s admitted to troin-pipe 12 of the

ya - the connections 1o maintaining

39
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system remaining unaftected. The com-

th.eﬂﬁ::}_.--ﬂn‘.ough the pipe 70 iutg_the__va}m_-_ .
~casing 52 On said eylinder, moving valve 31,
contained therein, upward against the action

of spring 71 until the port 72 1S uncovered. {-tact 17 10 connect the actuating system to the

pressed air passes 1rony the train-pipe 12

through pipe 127, the passage-way 35° of
valve 32 on. reversing-switeh cylinder -84,

e compressed air then enters cyhinder 54,

© forcing the pisten 52, contained therein, up-
*ward until said piston UNcovers the port 73.

.20 .

)
e

A0

sotion of the spring 74. The passage-way
203 4 ' '

232 ig thereby moved 1nto register with the

ports leading to pipes 125 and 40 and out of
 register with the port leading to pipe 70.1
. The pneumatic actugting system 1s thus cut
off from therev ersing-switch-actuating mech-
~uiern and connected to pipes leading to the
~ contact-operating means of the controller.
Simultaneously with this movement the pas- |

SHEe-W Ay 33 in said valve is brought nto

. register with port 708, leading to. pipe 70.

This passage-way maintains its register with

pipe 10°, connected with the maintaining

train-pipe 10. Compressed 2ir 18 then ad-

“yaitted from the maintaining system to the

0

45

cylinger 54 to hold the reversing-switch Im

the position into which it has been moved by

‘the compressed air from the actuating sys-

-j-.-
..F IE:" ITE x

The compressed air in the actuailng sys-
tom Aows through pipe 40, passage-way .39

n

of series contact 14, thence through main-

faining-pipe 75 1o the valve-chamber 32,

.5\::'

_close the .motor-cimuit at the fixed contacts
30. After sald series contact has been
cloged the compressed Alr eniers the valve-

55

containing-valve 31 of contact 14, thence to '

cydinder 22 of said contact, foreing the actu-

ating-piston 23, contained therein, ,upwa._rd Lo

casing 34 of said contact throu oh port 73 and
moves the valve 33 so as to bring the port 33%

into register with the pipe 7 6 and out of regis-

-ter with the ppe 795, thus. connecting the

6o

65

operating means of the first resistance-con-
tact 17 with the pneumatic actuating sys-
tem and disconnceiing the operating means
of conisct 14 from said actuating systen,

The downward movement of the valve 33 ol

contsct 14 also causcs the passage-way 33"

L]

o connect the.plpea'% I_&nd,“?.fiﬂ, _thga _esj:abw

The reversing-switch 50 18 thereby thrown
Cinto s forward position and the compressed
 air enters valve-casing 34, moving the valve
33, contained t’_‘nerein,-doanﬁrdagainst the

iy, the series-parallel valve, thence through
pipe 41, passage-way 55%, formed in valve 33

wiifir

- series-parallel valve, and pipe 44. -
 The compressed alr having been admitted

to the pipe 76 of the sctuating system flows

| -« maintained normally open by the spring 77
through the motor-circuit by means of the
coil 78, connected 1n the motor-circuit. The
' compressed air then enters the actuating-
cvlinder of the first resistance-contact 17, as

contact 14, and operates the valve 33 of con-

pipe 79, leading, as shown in Fig. 1,to the sec-

ond resistance-contact 18. Ag showninFig.

‘ance-contact 20, the intermediate resistance-
contact being omitted to simplify the dia-
‘gram oL connections. 'The contact 18 and
other re@istm_;lceémnltmﬂing contacts wiil op-
erate in automatic _progression, each con-
| {act, as it operates, disconnecting its operat-
ing means from the pneumatic actuating sys-

maintaining system and also connecting the
ovperating means O
| vance to the sctuating system.

Y the automatic progression of the con-

celeration of the motors is produced or if for

| any other reason itis desired to check sald au-

fomatic progression, the master controlling-
velve may be moved backinto its first opera-

the supply of compressed air irom the actu-

‘ating system without disconnecting said sup-

ply from the maintaining system. It wall
ihusg be seen that the acceleration of the mo-

| tors or progression of the contacts may be

arrested at any desired point for any desired
length of time withont affecting the contacts
‘already operated or the position of the re-
| versing-switeh. . L
The throttle-valve I operates 1o arrest the

flow of compressed air in the getuating sys-

.

cuit Tises above & predetermined value due
to a too rapid acceleration or from any other
cause. The operation of this valve checks
the progression oi the resistance-controlling
contacts until the current falls helow a defi-

ready operated. o -
With respect to the motor-circuits when
into its second operative position the re-
- versing-switch, the aeries contact 14, and the
, ﬂm‘t.reaistancfﬁ-ﬂon‘tml}ing contact 17 will be
closed and an eleciric circuit completed
| through the motors connected in series as
follows: from:the trolley T, through contact

l 17; I‘@Eiﬁtﬁnca Bﬁ; EEVﬁfﬁlng—EWii}Gh RS? eriig- .1

Jishing communication between the cylinder.
192 of contact 1 4 and the maintalning fram-
pipe 10 through pipe 43, passage-way 3811

and is closed when an excessive eurrent flows

before described with reference  to series

2 this pipe 79 leads directly to the last resist--

tom and connecting it to the pneumabic

the contact next in ad-

tacts becomes so rapid that an undesirable ac-

+om whenever the current 1n the motor-cir-

nite value without affecting the contacts al-

70.7 o

through the throttle-valve . This valve

75

8¢

3 5-

9‘?’.' |

95

100

{1ve position, (ia:idiﬁ&te‘d by 1 i,) so as to cut :

105 -

110

113

£20

the master ¢controlling-valve 18 first moved

$25
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ture of motor M’, reversing-switch RS, coll

78 of the throttle-valve H, field of motor M/,

series contact 14, reversing-switch, armature

of motor M?, reversing-switch, field ot motor
M2, {0 ground at . As the automatic pro-

oression of the resistance-controlling con- |
tacts continues the resistances R* and R? are

gsuccessively thrown in parallel with resist-

10

15

20

3¢

35

. 4.‘3

of said valve uncovers the
port communicates with pipe 43, which 1s

ance R’ to reduce the resistance of motor-
circuit. When the contact 20 is operated,
the resistance is short-circuited and the mo-
tors are connected directly in series.

By referring to Fig. 2 it will be seen that
the valve 33 of contact 20 is provided with an
auxiliary passage-way 85, which is adapted to

register with ports leading to pipes 11°, con-
nected with train-pipe i1, and pipe 48, con-

nected with series-parallel valve P. So long
as there is no pressure in the parallel tramn-
pipe 11 the Fr.ogression of the contacts will
automatically check itself when the final
series position is reached; but 1t the master
controlling-valve is moved into its parallel
position (indicated by 3 3) the parallel tram-
pipe is charged with air from B through the
%ort 64, passage-way 58, port 60, and pipe 11°.

he compressed air then passes ifrom the

train-pipe 11 through pipe 11°, passage-way

85 in valve 33 of contact 20, through pipe 48
into-the casing of the semes—parzﬁlel valve,

moving said valve to the left against the ac-

tion of the spring 37 until the right-hand end
port 49. This

connected with maintaining train-pipe 10,
and the valve is thus held 1in its operated
position by means of compressed air from the

“maintaining system. During the forward

movement of the series-parallel valve the
port 40 is cut off from communication with
the pipe 41, thus depriving the contact-oper-

~ating means of compressed air from the actu-

ating gystem. The pipe 41, leading to series

contact 14,18 then exhausted of the air con-

45

56

55

6

within. the cylinders 22 to

54

tained therein through the exhaust-pipe 42
and passage-way 39 i said valve. 1P

hausts all the pipes of the actuating system
conriected with t{)le' contact-operating means.
Also during said forwerd movement the
maintaining train-pipe is.eut off from that

part of the maintaining system connected
with contact-operating means, the passage--

way 38 moving out of register with pipe 43
and into register with the exhaust-pipe 45 to
exhaust the sir through pipe 44 {rom that
part »of the maintaining system connected
with'the operating means. _
eration the alr is first exhausted froin the

-~ ‘quick-acting exhaust-velve chamber 32, al-

lowing tHe valve 31 therein to permit the air
__ ‘to be exhausted
through the ports 86 and 87. As the piston

his ex-,

During this op--

856,981

74. Thus all the parts of the contact-oper-
ating means assume their initial position. 1t
will be noticed, however, that the position of
the reversing-switch is unaffected. A fur-
ther forward movement of the series-parallel
valve brings the passage-way 39 into register
with pipes 43 and 44, thereby reéstablishing
the maintaining system connections. At the

same time the passage-way 38 registers with

pipes 46 and 47 and the parallel train-pipe 11
is then connected to the parallel actuating
system.
the compressed air flows from train-pipe 11
through pipe 47, passage-way 38, pipe 46,
through the valve 33 of parallel contacts 15
and 16 In multiple, through

and from thence into the evlinders 22 of said
contacts. JThe parallel contacts are thus
closed and the valves 33 of these contacts are
then operated to connect thie pipe 46 to the
pipe 76 and disconneet said pipe 46 of the
actuating system from the paraliel-contact-
operating means and connect said means 1o
the pipe 44 of the maintaining system. The
compressed air then passes through the pipe

76 and throttle-valve H to operate tne re-

sistance-controlling contacts 17 to 20, inclu-
sive, in sutomatic progression, as has heen
hereinbefore described.

The motor-circuit corresponding with the
first parallel position of the controller witn
the contacts 15, 16, and 17 closed may be

traced on Fig. 1 as follows: from trolley T

through contact 17, resistance I’ reversing-

switch, armature of motor ¥, reversing-
J ) &

switch, coil 78, field of motor M, contact 16
to ground at G, also branching at the point
120 through contact 15, reversing-switch,
armature of motor M? reversing-switeh,
field of motorM*to ground atG.  As the con-

rh pipe 88 into,
valve-chambers 32 of sald contacts 15 and 16,

77

When thisconnectionisestabhlished,

30

(O

95

100

105

troller-contacts 18, 19, and 20 successively

operate the resistance of the motor-circuit 1s
reduced until the motors are connected in
multiple directly across the line.

In order to prevent the simultanecus op-

eration of the series and paraliel contacts 14,
15, and 16, I have employed a pneumsatic in-

terlock between said contacts, and to .this
end I provide the quick-acting exhaust-vlve
of said contacts with an auxiliary passage-
way 90, which when the valve 31 is operated
to admit air from the pipe 88 or 75 into the

11D

115

cylinders 22 connects the other of said pipes .

88 and 75 to atmospbere through port 91,
Thus it will be seen that if the series contact
14 is operated by compressed air in the pipe

120

75 and it is attempted to operate contacts 15

and 16 by admitting air to the pipe 88 the
said pipe 88 will be exhausted to atmosphere

through the port 91 and passage-way 90 of

the quiek-acting exhaust-valve of contact 14

23 moves downwardly the port 73 is opened | and the contacts 15 and 16 will not operate.

o the atmosphere and the valve 33 retumns to |
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. have raduced

In the modification illustrated 1in Fig. 3 1
number of {rsin-pipss in
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~ three, said

836,081

the pneumatic control system from four to
pipes being indicated by 10, 12,
and 13, the parallel train-pipe 11, Fig. 2. be-
ing omitted. The series and parallel con-

nections in forward and reverse direction of

movemert are controlled through the train-

pipes 12 and 13 in a manner which will now

10

Ppressed air is admitted

bedescribed, To cbtain seriesforward, com-
| to one tramn-pipe. To
obtain series

- acmitted to the other train-pipe. To obtain

20

25

30

- 35

40

parallel, the compressed air is admitted to

both train-pipes 12 and 13, the train-pipe to

which the compressed air is first admitted de-
termining the position of the reversing-switch,

and hence the cirection of movement of the

car or train. The actuating and maintain-
INg systems operate substantially the same
as before described to produce automatic
progression of the contacts of the motor-con-
troller after the reversing-switch has been
operated. 'The main difference between the
system before: described and the System
shown in Fig. 3 lies in the connections %o the
reversing -switch-actuating means and the

series-parallel switch P. In the operation of

this moqification when the master control- .

ling-valve V' is moved into the first forward
position (inticated by the vertical dotted

line 1 1) the compressed air is admitted from
the source of supply B through the pipe 21,

port 64, passage-way 58 in the valve-seat,

port 63, train-pipe 10, thence into the main-

taining system of pipe connections through
pipes 43 and 10°. Then the valve V'is moved
into its series-forward position, (indicated by
2 2,) and the compressed air isadmitted to the
pipe 61 through the passage-way 68, thereby
charging the train-pipe 12, pressure being
sreanwhile maintaines in the train-pine 10.
The compresse: air then flows throug pipe
120, passage-way 332 in valve 33 on cyhnder
34 through pipe 12¢, port 33¢ of valve 33 In
evhnder 55, thence into the latter « linder
through valve 31, forcing the piston 53 into
thie position shown in Fig. 3. thence ‘100

- valve-chamber 34, forcing the valve 33 on

55

Go

65

throttle-valve H

cylinder 55 downwarJd until

the passage-way
23¢ Tegisters with the port

leading to main-

taining-pipe 10°. The actuating svstem is
thus cut off from the cylinder 55, but is at

the same time connected to the operating
means for the series contact 14 through pipe

12¢, port 33" in valve 33 of cylin‘er 55, pipe
40, passage-way 39 in the series-parallel valve,
pipe 41, to the controlling-valves for contact
14, "The automatic
of the
through the series positions, as before de-
seribed, until the contact 20 has operated.
This progressive
may be checked by the

o

operation of the

aster controtling-valve into its first post-
tion.

reverse, the compressed air is

. F

progresske. operation
controller - contacts then proceeds |

action, as before described,

or by & movement of the

-t

ries-paralle]l valve. ~ The latter valve is then
operated, as before described, to disconnect

| supporting-

sume their initial

thirough. pipe 46

cylinder 55 because said

pipe 13% passage 33°
54, thence into said cylinder through valve
reversing-switch
into reversed position and moving valve 33 |

‘piston 23 is indicated,

the s

_ When it is desired to proceed into the par-

aliel positions, the valve V' ig moved into the
This admits com-

position indicated by'3 3.

> N

pressed air to the train-pipe 13 through the

passage-way 58, port 62, and pipe 13%, pres-

sure. being meanwhile maintsined in train-,

70

pipes 10 and-12. The compressed air then

flows through pipe 13%, passage-way 332 of
valve 33 vl
valve is in its lowest position through the

pipe 472,

the actuating means of the controller-con-

‘tacts from the actuating system, then to ex-

naust that part of the maintaining system
leading to said contacts to permit them to as-

lish the connections to the maintaining sys-
tem and connect the parallel contacts to the
actuating sgstems, the latter connection be-
ing made from pipe 47> through pipe 47,
passage-way 38 In the series-parallel valve,
to the valves controlling the
actuating means of the: paraliel contacts 15
and 16. R |
1t will be noted that when the compressed

air 18 admitted to the pipe 13b from train-

pipe’13 there is no tendency for the reversing-

position, then to redstab-

on cylinder 55, thence since the

75

passage-way 85 in valve 33 of con-
‘tact 20, through pipe 48 into the casing of se-

80

99

95

switch to be thrown into its reversed position,

since the compressed air cannot pass Trom

pipe 13P through the port 332 of valve 33 on

ASSAZe - WaY
e pipe 13° when

moved out of register with ¢ 3
in 1ts lower position.  How-

sald valve 33 is

dicated by 2 2) the compresse . _
mitted to train-pipe 13 while there is no

pressure 1n ‘the tra,in-gpe '12. The com--
pressed air then flows t

_ ough pipe 13?, pas-
sage 33% in valve 33 on cylinder 55, through
] 1n valve 33 of eylinder
51, then by operating the

on cylinder 54 into its downward position.

‘The movement of this latter valve makes
pipe connections fo the actuating and main-
taining systems and series-parallel valve simi-

1S
100

ever, when the master controlling-valve V/
18 moved into its series-reverse position (in-
ar 18 ad-

105

1 R o]

t15

lar to those just described with reference to 3

valve 33 on cylinder 55.
may be readily traced on the diagram.

- Referring now to the construction of my
preferred -form of pneumatically-actuated
controtler-contact, (illustrated 10 Higs. 5 to 8,

These connections |

K20

nclusive,) the cylinder containing actuating-

piston 1s maintained normally in & raised po-

¥

sition against the stop-ring 22° by means of
ring 97, thereby maintaining the elec~
This

trical contact or switch normally open.

cyhuder 22 is fastened to the under side of a

as before, by 22. Said -

128

plate 96 by means of bolts 97°. & r30



+he lower face of plate 96,

20

35
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strip of compressible material 95 being-placed
between the upper edge of eylinder 22 anda
These cylinders
mev be fastened to separste supporting-

plates or a large number may be suspended

from a single plate in the manner snown I
Fig. 8. Tt lve-casings 32 and 34 ar
- 1:5- ' 12 VaILVE Cﬂﬂiﬂgs LN A il &18
preferably formed intesral with eyhinder 22
in the manner shown i ¥igs. 5, 6, and 7.
The casing 34 contains the valve 33, the
functions and operation of which have been
described in detsil. The wvalve-casing 32

contains the quick-acting exhaust-valve 31,

which operates to connect the cylinders- 22

40 atmosphere when thée pressure in the sup-

ply-pipe 75 falls below a. predetermine
volue. The bracket 98, formed on the lower
eud of the evlinder 22, has pivoted thereon
st 982 the contect-arm 101, which 18 con-
nected with the piston-rod 24 by means of
the spring 100, attached to the arm 101 at
1014 and to the vod 24 at 24%, thereby form-
ing a snap-switch action. To take up the
strein of the spring 100 on the vod 24 to
prevent said rod fromu sticking in 1ts bearng,
nrovide the link 28, pivotally connected to

i

‘the end of rod 24 and to the bracket 98 at

gg9=., The contact end of arm 101 engsges
the fixed contact 102 within the arc-dehector
housing 103. A blow-out magnet the coil
of which 1s indicated at 104 méi ore pole at
104 in dotted lines in ¥ig. 5 is provided jor
the purpose of dissipating the arcs whieh
tend o form at the contacts of the switeh.
In the coperation of this form oi pneumat-
ically-actuated controller-contact the com-
pressed eir entering the vaive-casing o2

forcos the valve 31 downward against tne

40

55

10

sction of its spring until the port 86 1s uncov-

ered to admit the air into the upper part. of

cylinder 22. The piston 23 1s tnen foreed
downward against the action of the spring
g7, thereby moving the lower end of the pis-
ton-rod 24 below a point in alinement with

end of arm 161 and move its right-hand ‘end
with & snap action into engagement with
contact 102, thereby closing the switch.
During the downward movement of pistor
93 the port 73, leading to valve-casing 34,
is uncovered, so as to admit air to the upper

end of valve 33, thereby. operating said

pivots 98¢ and 1612, so thal the spring 100-
will exert 8., downward pull on the left-hand

valves to male the conneetions to the pnsu-.

matic actuating and maintaining systems, as
before described. |

When the pipe 75 is exhausted or the pres-

surs therein reduced below & predetermined

value, the valve 31 is moved upwerdly by its

spring so as io conmect the cylinder 22 di-
rectly to atmosphere through the port 6.

This permits the pision 23 10 MOVe upward |

under the infiuence of spring 87, throwing the

spring 100 over deadq-cenicy, 80 48 10 9Xery

d &

i Sty LS,

65 sn upward pull on the leii-Eand enc of arm |

3}4 -

101 and open the switch with a snap aciion.
The valve-chamber 34 is also exhausted to
atinosphers theough ports 73 and 73* and ihe
valve 32 is-returncd to its initial position by
spring 74. '" | -

T aim in.the appended claims to cover all”

modifications and changes 1 my improved
system of poeumatic control for motors and
in the construction of the controlier-contacts
which do not involve a depsrture from the
spirit and’scope of my invention.

What I claim as new, and desire 1o ssoure
by Letters Patent of the United States, 1s—

1. Inasystem of motor control,a motar-con-
troller comprising a plurality of separately-
actuated contacts with pneumatic operaling
means therefor, a master controfling-valve

for controlling the admission of compressed

fluid from a source of wupply to said operat-

ing means, means assoolated with the con-.
tact-operating means for producing

11 8-
tomatic progressive gperation of said oper-
ating means, and means whereby the extent

“and rate of progression of said contacts may

be directly controlled from said master con-
trolling-valve. . . |

2. In a system of motor control, & motor-
controller eomprising & plurality -of sepa-
rately-petuated contacts with pneumatic op-
erating meang therefor, a master controiling-
valve for controlling the admission of com-
pressed fluld from a source of supply to sa1]
operating means, means gssociaied with the
contact-operating means for producing an
automatic progressive operation of satd op-
erating means,snd means for checking the
automatic progression of said contacts rom
the master controlling-valve without affect-
ing the contacts already operated.

3. In a system of motor control, a plurai-
ity of pneumatically-actuated contacts form-
ing a motor-controller, means associated with
the contact-operating means for producing

an automatic progressive action of said con-

tacts, o master controiling-valve, and Imeans

AT v : = . .
for checking the automatic progression wilh-
outb affecting the contacis already operated,

soid means being controlled by & movement
of the master conirclling-valve.

4. In sombination, a plurahty of motors. a

series-paraliel motor-controller of the sep-
arately-actuated contact type, moeans for
producing &n automatic progressive action

of said contacts so arranged that the contacts -
ave requirsd to operale 1.4 definite order,

a pneumatically-operated reversing-switch,
and a preumatic contrel system including 2
master controlling-valve whereby series and
parallel connections of the motors for for-

ward. and reverss divectiions of movement

may be obtained and the aulomatic progres-
sion of the contacts checked without ailect-
ing the coniacts slready operated. |

K. Incombination, a plurality of motors, 2
rnotor-controller of the separately-actuated

0G
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 forexhausting the pipesleading to the parallei
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contact type, pneumatic operating means for |
the contacts thereof, arranged for automsauc
progressive action, & ,pnmmm’twaﬂy—-ﬂpemted |

reversing-switch, a master controlling-valve
a pneumatic control

e whole being so constructed ana
that by a proper manipulation of the master
controlling-valveseries and parallelinforward
and reversed direcilon may
the hutomatic progression o
checked at eny desired point without atiect-
ing the contacts already operated. o
2. In 2 motor-controller

)

pneumatic operating I

saps therelor, a pneu-
matic control system,

preventing the oper-
ating of said series-p arallel valve until the
fing] resistance-controlling
ated. ' R

7. Ina
ctusted contact type, pneumatically-oper-
ated series and parallel contacts, pipes lead-

ing to the actuating means for said contaets,

and means associated with the series contact

contacts when the series contact
and viceversa.
8. In combination,

is operated

for producing 4n automatic progréssive op-
eration of said contacts, a master controlling-
valve, a pneumatlc_actﬁa,tmg system, and &

pneumatic maintaining system connecting

the master controlling-valve with the contact~
actuating means, whereby the rate and ex-

tent of the progression of the controlier-con-

‘tacts may be controlled. |

~9. In combination, 2 motor-controller of
the sep arately-actuated contact type, pneu-
matic actuating means for the contacts there-
of, a pneurnatic actuating system, and a pneu-
matic maintaining system, said actusting
system beihg norival y connected to one of

. more of said contacts, and means for discon-

50
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gystem, & pneumat

necting the contact-operating means from

the actuating system and connecting 1t to

~ the maintaining system as the contact op-

eTHLes.

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

controller of the sep ﬁ,r@telyéactuated . COn-

tact type, having preumstic operajng means

for the contacts thereof, a pneumatic actuat-

ing system, & pnecmatic mainteining sysiem,
and means for connecting tne contact-operat-
ing means successively
meintaining systems. :
11. In s system of motor control, & MOLOr-
controller of the separately-sctuated contact
type, hav
the contacts thereof, & pneumatie actuating

_ _ system, connected to
the master controlling-valve by three pipes,
arranged

be obtained and
the contacts

- | of the separately-
sctuated contact type, resistance-controling.
contacts and series and pataliel eontacts,

including & series-par-
. allel valve, and meansior

contact has oper-

-
-
el

motor-controiler of the sep arately-

one Or more electric
‘motors, aplurality of pn_&umatwally;&ctuated .
contacts forming & motor-coentroller; means

to the actuating and

having pneumatic opsrating means for

GR

-

¢

| ivpe, having pneumatic operating means for
the eontacts thereof, & preumabic actuating
- system,

| systen:, a pneumatic malntaining

{"-—.
L]

-

i¢c maintaining sysvem, |

talning systenw

and meaxs for shifting the operating mneans -

of each contact &s
ating to the mantaniung gystem.

19, In a svstem of motor eontrol,

controtler of the -se-:pamtely—actr@ted contact
type, having pneumatic operaling means for

the contacts thereot, & pneumatic achuating

- d megans for shifting the operating means

of each contact as it __opemteé froin. the actil-

ating to, the maintaming system and for ¢on-

neeting the actuating means of the contact
next in advance to the actuating system.
| control, & motor-

13. Tn a system ol motor

econtroller of the sep arately-actuated contact

ystem, & prneumatbic maintsining gysien,
end automatically-actuated valves for-con-
necting the operating means of & contact toO

o motor-

system,

it operates 1rom the actu-

75
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the sotuating svstem and after said contacys

has operated disconnecting
means from the actuating systemn and con-
nacting 1t to. the magmtamng system.

i

14. In a system of motor control, & motor-
controller of the separstely-actuated contact

type, having pneum atic operating resns 10T
the contacts thereot, 2 preumatic-actating

system, & pneamatic maintaining system,

and sutomatically-actuated valves-for con-

necting the operating means of & contsct t0

saidd operating

95

the actuating system and arber sald sontact

has operated disconnecting ‘said operating

means from the actuating system and coOn-
necting it to the maintaining system. and for
connecting the actuating system to the next
contact-operabing means. e e

15. In & system of motor control, & motor-

controller of the sep arately-actuated contact
type having pneumatic operating means for
the contacts thereof, a preumatic gobuating
system, & pneumabic
and means for connecting the operaving
means. of the contacis 1o the sctuating sysy

tem in & manner to produce &n automatic
said contacts and

tor disconnecting the operating means of
cach contact as it operates from the actuat-
ing system and for conneciing 1t

Progressive operation of

-

16. In 4 system of motor control, a TnoLor-

1 controller of the separately-actuated contact

type, having pnean atic operating means for;
the contacts thereof, s pneumatic actuaiing
qystem, & DREUatic rmaintaining system,
endrmeans for connecting the contact-operat-
ing means successively 40 the setusting and

rnaintaining systems, and means for render-

ing the actuating sysien imoperative 1o
check the automatic nrogression of said con-
taets. _ T
17, In 2 systemof motox control, a motor-
controller of the separately-actuated contect
type,

15 contacts thercof, & pneumatic actuating

maintaining system,

to the mam-

100
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et
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hsving pneumatic operating nmeans for
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system, & pneumatic maintaming sysiem, | mnon copnection between the source of sup- 65
mesnsifor connecting the contact-operatin ply and the pneumatic operating means.
means successively to the aétuating and | 24. In combinstion, a series-parallel mo-

. maintaining systems, a throttle-valve in said tor-controller of the separately-actuated con-

g actuating system, and means for operating | tact type, pneumetic operating means there-
aaid throttle-valve to check the progression | for, a pneumatic sctuating system, and an 7o
of said contacts when the current In the mo- automatic valve controlled by the operating
tor-eircuit rises above a predetermined value. | means of one of said contacts for rendering
18, In a system of motor control, amotor- said actuating system’ inoperative as to the

0 controlier. of the separateiy#actuateci contact | series contacts and operative as to the par-—
tvpe, having pneumatic operating means for | allel' contacts. S S 1
the contacts thereof, a pneumatic gctuating | = 25. In combination, a series-parallel mo- -
system, - a: pneumatic mainteiping system, tor-controller of the separately-actuated con-

~ and means for connecting the contact-operat- | tact type, pneumatic operating means there-

15 ing means suecessively to the actuating and | for, a pneumatic getuating system, & main-
maintaining systems, and a master control- | taining system, and an automatic vaive for 8o
ling-valve adapted to cut off the supply of | réndering said actuating and msintaming
compressed fluid to said actunting system to | systems inoperative as to the series contacts
arrest the progressive operation of said con- and then operative as to the paraliel contacts.

20 tacts without affecting the maintaining sys- 26. Inamotor-controller of the separately-

- tem. - - o 1 actusted contact type, series, parallel and 85

19. Inamotor-controller of the separately- | resistance controlling coatacts, paneuamatic
actuated contact type, resistance-controlling | operating means therercr, a pneumatic actu-
contacts, series and parallel contacts, a pneu-. ating system, and an automatic valve con- -

25 matic system for actuating said contacts, and | trotléd by the operating means of oneof said
a pneumatic system for maintaining said’'| contacts for rendering said system ipoper- go
contacts after they have been actuated. ative as to the series and operative as to the

0. Tn amotor-controllerof the separately- | pagailelcontacts. . :
actuated contact type, resistance-controlting | - 27. In a motor-controller of theseparately-

30 contacts and series. and parallel contacts, actuated contact type, series, parallel and
pneumatic operating means for said contacts, | resistance controlling contacts, pneumatic 9§
a pneumatic actuating system, 2 pieumatic | operating means therefor, an actuating sys-
maintaining system, and mesans tor rendering | tem and a maintaining system, and an auto-
said actuating system inoperative without matic valve for rendering the actuating and

35 gifecting the maintaining system. maintaining systems inoperative as to the

91 Inamotor-controllerof the separately- | series contacts and then operative as to the 1occ
sotdated contact type, series, resistance- parallel contacts.
eontrolling and parallel contacts, pneumatic 28. In combination, & series-parallel con- -
operating means therefor, and a1 actuating | troller of the separately-actuated contact

go system for said contacts including means | type, & reversing-switch, pneumatic operat-
controlled by the series and resistance con- Ing means therefor, a pneumatic actuating 104
trolling contact operating means for render- | system, means controlled by the reversing-
ing the actuating system operative with rela- | switch-operating. means for rendering se1d
tion to the resistance controlling aad parallel actuating system operative ‘as to the series

45 contacts, respectively. o contacts, and an automatic valve controlled

" 7799 Tnamotor-controller of the separately- | by the operating means of one of said con- 110
actuated contact type, series, resistance con- | tacts for rendering said actuating system op-
troliing and parallel contacts, pneumatic op- | erative as to the parallel contacts.
erating means therefor, an actuating system |  29. In combination, a series-parallel con-

30 and a maintaining system; and means cOf- troller of the separately-actuated contact
trolled by the operating means of a resist- | type, a reversing-switch, pneumatic operat- 115
snee-controlling contact for rendering said ing means therefor, a prneumatic actuating
actlatine and maintaining systems inoper- | system, means controlled by the operating
tive as to said series and resistance control- | Tneans ror the reversing-switch for rendering

55 ling contacts but operative as to sald parallel | the actuating system operative as to the se-
contacts. ' ' .| ries contacts, and an automatic valve for 120
793 Inamotor-controlierof theseparately- | rendering said actuating system inoperative -
actuated contact type, series an parallel | as to the series contacts and operative as to
contacts, pineumatic operating means there-- the parallel contacts. - |

60 for, & source of compressed-fluid supply, an | '90. In combination, a series-parallel con-
actuabing system including independent con- troller of the separately-actuated contact 125
nections between said source of supply and. | ty[e, & reversing-§witch, pneumatic operat-
the respective pneumatic operating means, ing means therefor; pnetimatic a¢tuating and
and s msaintaining system including & coin- maintaining systems, and means controlled
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~extent and rate of progression of.said con- |

35
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55 \
- progression of said contacts. may be con-
~out aflecting the contacts already operated.
- .36 In a system of train control, each of a
. 6o '
 matically-actuated contacts forming a mio-

~as to the series contacts.

means of the reversing-switch for rendering

type, a reversing-switch, pneumatic operat-
g means, pneumatic actuating and main-
- taining systems, means controlled by said re-
versimng-switch-operating . means for render-{
Ing said.systems operative as to the series.

tacts. .

matic progression of said operating means, |
train-pipes, and a master-valve for connect- |
ing said train-pipes to a source of compressed- |

Muid supply, ¢ e arrangement of parts being
45

- progression of said contacts may be con-
- trolled directly from said master-valve,

‘comprising - separately - actuated  contacts

~and means for producing an automatic pro-
. gression of said operating means , and a pneu-
matic train system mcluding a master-valve
and means whereby the rate and extent of

by the op'emt_ing means of the 'reivers'illg'.'_i‘f_

switch for rendering said ‘systems operative

31. In combination, a series-parallel con-
troller of the separately-actuated contact
lype, pneumatic operating means therefor,
pneumatic actuating and maintaining sys--

tems, means controlled byf'the'-ppera;‘ting |

sald systems operative as to the series con-
tacts, and an automatic valve for rendering
sald systems operative as to the parallel con-
tacts. . oo L - . -73;l'  BN
~ 32. In combination, a series-parallel con-
troller of the separately-a'ctu&te d contact

contacts, and an automatic valve for render-.
ing sa,ld_'syst_ems_-_inoperativef_as to the series
contacts and operative as to the parallel con- |

33. In a system of train control. each of &
plurality of cars havinge a motor-controller

-comprising a plurality o separately-actuated |
. contacts with pneumatic o erating means
- therefor and means for producing an auto-

matic progressive operation of said operating
means, and a pneumatic train system includ-
Ing a master-valve and means’ whereby the
tacts may be directly controlled from said
34, In a system of train control, each of a, |
piurality of cars havine a'motor-controller

~comprising a plurality of separately-actuated | -
- contacts with pneumatic ‘Operating means

therefor, and means for producing an auto--

such that the rate and extent of automatic
35. In a system of train control, each of s

with penumatic operating means therefor

ed directly from said mastér-valve with-

plurality of cars having a plurality of pneus

tor-controller, means for producin g an auto-

 matic progre‘ssive-ffa,cﬁon'-_Gf-f'sfa;id_’-;c'O'ntaQ{ﬁé, 1
~and a pneumatic train system 1ncluding ‘a
- master-valve, the -arrangement being - such |

that the progressive action of t ots.
may be checked from the master-valve with-

-source of compressed L
.88, In a system of train control; each of a
plurality of cars, having a plurality of pneu-
matically-actuated contacts forming 4 mo- -
tor-controller, means for producing an auto- -
l e action of ‘said con tacts, a
pueumatic actuating system and a pneu-.
‘matic mairitaining system, and a pneumatio

out affecting the contacts already operated.

| plurality of cars having a motor-controller
comprising separately-actuated  resistance- -

pneumatic operating -means therefor and
Imeans controlled by the last resistance-con~
tact for preventing the operation of the par-
allel contacts until after the closing of the
Jlast resistance - contact, - train-pipes, and
1 meéans. for connecting. 'sa,id_-traina-pi.pés'_toj a

fluid supply. - -

matic progressive.

hie contacts’

. 37. In a system of train control, each of a .
o

controlling and series and parallel contacts,

75
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train system operatively related to s’gid'_'gcm?‘__.-- o

ating and maintaining systems. ©~
.39 In a system of train control, each of a -
plurality of cars having a plurality of pneu-
Matically-actuated contacts forming a mo- .
‘tor-controller, means for producing anauto- -~

o

matic progressive operation of sald contacts,

& pneumatic actuating system and a pneu-
matic maintaining system ;& pneumatic train.
system operatively related.to said- actuating
-and- maintaining = systems, sald pneumatic =
train system mcluding & master-valve and the

arrangementof the parts beingsuch thatthe

‘rate and extent of progression of the contacts: roo
may be controlled directly from the master-

valve;

100

40. Ina system of train control, each ofa
plurality of cars having & plurality of pneu-

matically-getuated contacts forming a mo--105.

tor-controeller, a pneumatic actu ating system .

and a pneumatic maintairing system, and a

pneuma‘tic.,tram‘ system IIOPEI‘&tinF relate d <

to sald -actuating and maintaining systems. -

- 41. In a system of train control, each of a-
plurality of cars having a motor-controller of .
| the 'separately-actuated contact type, pneu--
‘Mmatic actuating. means 01 5
thereof, a° pneumatic Mmantaining system, - L
18 SN

said actuating system “being normally con-
nected to-one or more of said ‘contacts, and .
‘means for disconnecting. the contact-operat- = -
;ing 1means - f_ifpm | the | '&GF'U?Ifii'Ilg,__'_ S}TStB.i'ii _-_-._’gmd- o
‘connecting it to the maintdining system as. .

‘the contact operates, Arain-pipes operatively

S T

~for the contacts =

120
related to said actuating and maintaining

systems, and means for supplying said train-

pipes with compressed fluid.

.42, In a system of train control, each of a

Pplurality of cars having a motor-con troller of
the separately-actuated confact type, pneu-
.matic operating means for the cont acts there-~

g system; a ‘pneu- -

f, & pneumatic actuatin

matic maintaining systein, and means for

‘connecting the contact-operating means suc-

125



s e

cessively to the actualing and mqmt%mmg
systems, train-pipes opﬂa,tn ely relate
SR1 prneumatic actuating anu_ m%mmmmg
systems, and means for supplying said train-
pipes with compressed ﬂmd

) |

43. In a system of train control, each of a

plurality of cars having a motor _controller of
the separatelyv-actua tod contact type, pneu-
matic operating means for the contacts there-

of, a nneumatlc, actuating system, a pneu-
matic maintaining Vstcm and means for

shifting the ﬂppratmu means of each contact

IO

as it opera,tm from the actuating to the

meaintaining systemn, train-pipes upemm*eh
related to said actuating and maintaining
,syutems and a master-valve for connecting

said tram-pipes to a source of compressed-

tluid supply. |

44. In a system of train control, each of a
plurality of cars having a motor—contl oller of
the Senam’rd v-actuated contact typs, , pret-
matic r}pemm‘*ﬂ means for the co uLCLGt there-

g
o1, a pneumatic actuating svsteni, 2 pneu-
and means for

matw maintaining Syqtgm :
shifting the O]}E‘f‘&fln{"‘ meaus of each contact
as 1t operates {rom the actuating to the main-
taining &.}fs*e*n and for connﬂctmrr the s
ing maéans of the next contact in advance to
the as ctuating system, train-pipes connected
to said actuating and wain taining systems,
and o maste ~valve for connecting said train-
pipes te & source of compr e%ed-% id supply.
45. In a sy stem of train contro!, each of &
plumhuv of cars naving & metor-controller of
the fﬁpamhei j»aet**wmd contact type, pneu-

20

25

iy
LA

matic operating means for the contacts there-

of, & pneumatic, actuating system, a pneu-
niatic maintaining system, and an automatic
actuating-valve for connecting the operating
means of the contacts to the &ctum,mg Syq-
tern end after said contact has operated, dis-
connecting saxd operating meauns from the ac-
tuating means and con nec ting it to the main-
*ammr* system, H‘&lﬂ-plpt& connected to said
JC‘!H&’DLHC" and maintaining systems, and s

4.C

m- ster-valve for ﬁonnmtmw sald train mp,tpe'

to 31, ‘:;our(;e of compressed- fuid s ]pplv
A system of train control, each of 2

p]umhrw of cars having a motor- contr olier of
the separately-actuaf ted contact type, preu-
1natic e:)ppra,tmﬂ- means for the contacts there-
of, a pneumatic actuating system, a pneu-
matic nmlntmlmw SYS tffm}. an automatic ac-
tudting-valve ror connecting the operating
55 N1eans “of the contact to the actuating sys-
tem, and after said contact has (J?)tfﬁ'f{?d Jis-
connecting satd operating means from the ac-
tuating system and connecting 1t to the
maintaining system and for conneciing the ac-
tuating system to the next contqcb~0perat1ng
means, train-pipes connected to said actuat-
Ing an d mamtaining qyshemq and & masier-
valve for connectin ba,m traln-pipes to a
source :of compressea-fiunid supply.

Ho

v .

actuai-

$

o0, 081

In a gystemn of tramn control, each of g

‘;t.s’

_plm ality of cars having a motor- controller of

bie Sel}amt@l}haﬂ tuated contact type, pneu-

matic operating means for the contacts there-

of, & pneumatic actvating system, 2 pne-
matic maintaining systemn, and meanfa for
connecting the m)era,mw means of the con

tacts to the o actuating - T%tom in a manner to
pmdu(.,e an automatic progressive operation
oi sald contacts and for disconnecting the
operating means of each contact, as it oper-
gtes, irom the actuating system and for con-
neu‘tmg 1t to the mamtammﬂ systeny, {rain-
pipes connected to said actuating and main-

mmmfr systems, and a master-valve for ad-

ttmg compressed fluid from the source of
duid-supply to said train-pipes.

43. In a byutun of train control, each 0% a
pluraity of cars having a nmtm—wntl oller of
the separately-e e.rm:uﬂd contact type, pneu-
matic operating imeans {or the contacts there-
of, & pneunmuc actuating system, a pneu-
matic MaInLalnng svs tem-* and means for
connecting the

cessively to the actuating and maintaining

systems, train-pipes connected to said actu

a'-‘mfa' and melntaining systems and 2 master-
valve for conn%tmg said trein-pipes to a
SOUTCS Of compressed-fluid supply; the ar-
rangement being such that the actuating sys-
tems may be rendered inoperative from the
INas ter-valve without affectin ¢ the maintain-
g systems.

49. In combination, a plurality of pistons,
contacts operated thereb: v, supplyv-pipes be-
tween successive pistons, valves adjacent the
pistons for closing .the ,suppl v-pipes to suc-

ceeding pistons, and means for opening the

valves upon the operstion of the respsctive
pistons. -
5G. in combination, a contact, a piston
for ops mtmg 1t, two supplv—p..pes operatively
related to said piston, a pneumatically-ac-
tuated valve constructed and arranged to
doqe one pipe when the other is m}mea and
means wherebhy (,ompmaaed Auid 1s flpnhefl
to said valve 16 move it to one position, and
means for mowmg it to the other position.

51. In combination,a piston or diaphragm,
two supply-pipes o p@mtwnly related thereto,
a valve comstructed and arranged to close
either suppiy-pipe when the other is opern,
means for operating the valve to close one of
the sup pl"‘*—-plp@b after the piston has been op-
erated to open the other pipe, whereby the
piston is mamtained In position by pressure
supphed by the latter pipe.

in ”mtneg% whereof 1 have hereunto set my

‘hand this 27th day of beptember, 1804.

CHARLES K, LORD.

Witnesses:
SHN FORD E‘ZMN:@,,

¢OT) tﬂ.,tt—t)permmg means sue- .
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