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" No.821,287.

| 'To oll whom zt may Concern:

U N. ITED bTATES PATENT OFFICE

OF SUM“\MT

MULTIPLE UNIT CONTROL SYSTEM. |

| Speclﬁca.tmn 0f Letters Pa.ten‘b |
B " Applwatmn ﬁlPd J anuary 6, 1906 Senal No 294 838

Patentea May 22 1906

Be it known that we, HENRY. M. HARDING

| '-"-'-'~1‘651d1ng at the city of New York, borough’ of

- “Manhattan, and State .of New York,
- CHARLES ’\IARTW CLARK residing at Summlt

.Ui.'

10

aid

county of Union,  and- State of N ewW Jersey,

upon the several cars,

- other magnetic devices upon: the several cars,

by which their controllers are set to zero po-
31131011 full speed forward, full speed. reverse,.
or any intermediate I'elatlon So far as we |
~ are aware at least two pilot-wires have al--|

.+ securing the above control.
- 1nvention we secure a. complete multiple- |-
unit control system in whiech the motors of |
~ all the cars are controlled to zero, full speed .
forward, full speed reverse, or any mtermedl--- |
ate relation by a single pilot-wire joined: to
-extend throughout the tram.- -

30

45

_50

- wiIres.®

ways been joined throughout the train: for

‘Qur invention consists in the constructmn
combination, location, and arrangement. of

circuits and p&rts by which the foregoing pur-
- poses are carried out, as-hereinafter set forth
- and shown, and ﬁna,l]y partlcularly pomted_

out in the appended claims. -
The dra,wm% llustrates a dmgr&mmatw
arrangement o

our mvention.

By the present .

: circuits for. securing a multi-
~ ple-unit system embodymg the prmclples of

A common method of securmg a mult1ple- |
unit control of trains is'by havihg two -or
- more wires leading to the armature-circuits
of pilot-motors throughout the train, which
may be caused to rota,te in either dlrectmnf
by reyersing: the current through the pilot-
It is evident that it is 1mp0881ble to
 operate any arrangement based upon’ this

- principle with less than two pilot-wires, be-

cause the potentml of the respectwe pllot--

. citizens of the United: States, have invented. |
. certain new -and useful- Improvements in.
. Multiple-Unit Control Systems, of which the

followmg 1S a, full clear and exact descrlp—u

tion. - - -
Our mventlon relates to a control systemh
“particularly adapted to electric trains oper-
ated by separﬂ,te or'individual motor units
This‘is the common:
 method of running. electrlc trains, especially |
- in municipal traction, and the control 15 cOm-
~ monly effected by an operating or ‘pilot cir-
- .cuit having two or more wires joined to ex-
20 tend throughout the lerigth of the train and |
included in thé circuits of pilot-motors or

| turn’ C through the wires 16.

| wires is necessamly altemated or inter-

HENRY M. H &RDING OF NEW YORK N. Y., AND (JHARLES MARTIN (JLARK [ |
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changed in this case, the positive. becommg o

i negative and the negatwe positive, so that a
‘constantly neutral ground-return cannot. be_f_
made use of, it being understood that the pi- -
lot~-current has to  be obtained from the

power=circuit. By the present invention we

.60‘ |

‘secure all the necessary results/in. a different -
way by a single pllot-wu‘e and track-return
-and without necessitating a reversal of cur-
- :rent or potential in said wire or track-return.
Referring to the-drawing; in which like -
,pa,rts are demgn&ted by the same reference-

sign; A and B are similar diagrams mdlcatmg'_, )

the wiring upon two cars of the train.
C designates the usual track-rails, and D

_'7-0_ o

indicates & third.rail or trolley, whlch wewll -

consider to be charged Wlth a potentml of_

ﬁve hundred volts.

‘Upon each car we arrange. magnetlc me&ns' |
LWthh may be' of widely-different forms in
‘| practice, but-in any case should be differen-
tially wound so that a continuous current . .
passed therethrough will traverse the succes- .
sive windings, producing a neutral magnetic |
effect. 'We have shown solenoids 10 upon
| the several cars having differential or op- . -
‘posed windings 11 12.

13 demgnates cores

or the solenmds Whlch are spl;mg-held In- - -
the central pos:dsmn shown by any.sditable

springs 14. It is.obvious that this construc-
tion 1s merely an exemplary and largely dia-'-
grammatic- one, -the essential feature being
B -merely some form ‘of ma etic dewce having -
| & movable part elastlcaﬁn

tion, said magnetic dewce having opposed
or dlﬁerenual windings in continuous series .
‘circuit. with one another S0 as. to act on the =
‘movablepart. Y
> “Thema etic dewces a,bove mentloned and‘. o
particul ar%n

energized
cuit.

the solenoids'10, as shewn &re

In this wa

the coils 11 and 12 are normally energized; -
but as their magnetic. effects oppose one an- o

-other-the core or a.rma,ture 13 1s not acted:

om the power or- controller .cir-
In ‘the drawing the conpections are :-
‘shown at 15 and 16, by which the five-hun-
“dred-volt current from the trolley Dissue- |
cessively passed through
until ﬁnally it enters the ground or track re- o

the coils 11 and 12

held in mid-posi-. -

90 .

95 -

100 |

10§

“upon, but remains in its Imd-POSItmn under-

h_

“the influence of the sprm gs 14.

The pllot—mre 18 mdlcated at 17 m the _f
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drawing and extends through the successive
cars, being joined at the couplings by
flexible connections 18. The pilot-wire 17
has branch con:
devices on each train, being connected be-

‘tween the opposed or differential windings,
as clearly shown in the drawing. It will be

seen that the branches 19 are symmetrically
connected between the opposed or differen-
tial windings 11 and 12 at a point correspond-

ing to about half the entire potential drop

through the complete magnetic device. The
pilot-wire 17 1s additionally connected to con-
trollers upon the several cars by branch con-
nections 20 with controller-arms 21.

22 indicates resistance-contactsin the path
of the arms 21 and arranged in separate se-

ries respectively joined to the trolley D and

the track-return C. | |

tions.

The above constitutes all the essential fea- |

tures of our control system-—namely, the
magnetic devices having the differential or
opposed windings and the single pilot-wire

circuit joined to sald magnetic devices at a

oint intermediate the differential windings.

n order to show the invention practicaﬁy
applied, however, we have indicated at 25 the
controller-shafts on the several cars, having
pinions 26 thereon meshing with rack-sec-
tions 27 upon the cores or armatures 13.

28 indicates dash-pot devices for renderin
the movement of the parts more uniform an
steady. s |

The operation 18 as follows: Supposing the
pilot-controllers 21 of all the trains to be in
the position shown, the motor-controller

shafts 25 will be correspondingly located at-

their mid-position corresponding to zero or
off position of the motors. This occurs by
reason of thefive-hundred-volt potentialdrop

from the trolley D being equally distributed

between the -windings 11 and 12 of each so-
Jenoid 10, so that the springs 14 balance one

“another and serve, together with the mag-

netic action of the solenoid as a whole, to

hold the core 13 in mid-position, ¢correspond-

- ingly positioning the pinions 26 and the mo-

§0
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tor-controllers 25. It is obvious that in this
action the potential falls regularly through
the successive windings, so that at an inter-
mediate point of each solenoid to which is
connected the branches 19 of the pilot-circuit
the potential will be half-way between five
hundred and zero or neutral—mamely, two
hundred and fifty volts. In other words, the
Eilot—wire 17 will under these circumstances

e at a potential of about two hundred and
fifty volts. If now the pilot-controller arm
21 on any car 1s swung upward, a connection
is made through the resistance-contacts 22

with the branches 23 from the trolley D, so

that the potential of the pilot-wire 17 is corre-

65 spondingly raised a greater or less extent, de-

the .

ections 19 with the magnetic |

23 and 24 indicate these respective connec-

821,287

pending upon the particular notch to which
that pilot-controller is moved. If the pilot-
controller is moved to the last notch, 1t is
clear that all resistance is cut out of the re-
sistance-contacts 22 and the pilot-wire is di-

rectly connected to the trolley, so as to re-
ceive a potential of five hundred volts. The
result of raising the potential of the pilot-wire
17 is to neutralize tie windings 11 of all the
magnetic devices 10 and increase the effect of
the windings 12, which now being pgrtly or

wholly unopposed become effective to draw

the movable elemeént 13 in a direction to ap-
ply power at the moter-controllers 25. The
amount of this movemeént, and thereby the
amount of power applied by the motor-con-
trollers, varies with the relative intensity of

70
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80

the effect of windings 11 and 12 and in turn

with the degree of movement of the pilot-
controller arms 21. If the pilot-controller
arms 21 are swung in the opposite direction
or downward in the figure, the pilot-wire 17

will be directly or indirectly connected with

the track-return C and acquire a potential
value less thah two hundred and fifty volts
and approaching zero as a limit. The effect,
of this.conditiorris to neutralize the action of
the windings 12 and strengthen the action of
the windings 11, so that the movable ele-
ments 13 of the magnetic devices are moved
in the opposite direction to that above de-

| scribed and serve to reverse the power

through the usual motor-controllers25. Thus
it will be seen that we secure a complete mul-
tiple-unit system which attains all the prac-
tical required conditions and by the use of a
single p(i]ot-wire or circuit extending through

out the train and operable from any car

thereof.

What we claim is— |

1. In a multiple-unit control system, a sin-
ole pilot-wire extending throughout the train,
and means for ‘controlling the motor-circuits
of the several cars to forward, stop, or re-
verse conditions therefrom.

2. Ina multiple-unit control system, a sin-

gle pilot-wire extending throughout the train,
and branch connections in the several cars

for securing forward, stop, or reverse condi-
tions of the car-motors by varying the poten-
tial of said pilot-wire. |
3. Ina multiple-unit control system, a sin-
%le pilot-wire extending throughout the train,
ranch connections therefrom within the sev-
eral cars, and magnetic devices within the sev-
eral cars and operable from said pilot-wire
for setting the motors to forward, zero, or re-

1 verse movement. -

4. In a multiple-unit control system, a sin-
ole pilot-wire extending throughout the train,
magnetic devices within the several cars for
controlling- the motor-circuits thereof, and
branch connections from said pilot-wire to
said motor-circuits for arranging them in for-

‘ward, zero or reverse relation of the motors.
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5. In&ih’ﬂlﬁph-uﬂiﬁ 6011_13_1‘01 system, a sin-

. gle pilot-wire extending throughout the train,
.- magnetic devices within-the several cars for.

~ 6. In a multiple-unit control system, mag-
Dnetic devices within the several cars: having .

. Ig

netic devices upon the several

Wire- ."-'1_ | ,_ E

* mally impressing
0  said

controlling the ‘motor-circuits thereof, and

branch' connections. from said pilot-wire for

arranging said motor-circuits in any desired
- relatio

by varying the potential of said pilot-

.- s
[

T
‘ .
: L

differenitial or opposed windings, a single

pilot-wire - extending throughout the train,
- and connections from said pilot-wire to said"
. Mmagheti¢ devices at points between the op-

posed Wihdin%s. L
7. In a multiple-unit control system, mag-

posed or differential windings, means for nor-
. a.continuous current'in. se-
ries through said
wire extending throughout the train, and

~branch comnections from said pilot-wire to

- sald m

30

~ opposed windings. -
25 L 8101 _
- netic devices on the several cars

gnetic devices at points between the
le-unit control SyStﬂem ,J ina;g-
> Gey1ces. on - ‘having op-
posed or differential windings, means for im-

8. In a:multi

pressing a continuouseurrentinseries through |
'said windings, a pilot-wire extending through-

out the train and connected to said windings,

- and means for varying the potential of said

pilot-wire Whél‘eby'.“the;_ré]ative effect of the |

_pilot-wire extendin throughout t

|- the track-return, and- magnetic
| the several cars for setting the motors to for-
rotation by the varying

cars having op-—; g

opposed windings, a pilot- |

.

opposed windings of each magnetic device is . |

changed. - -~ . oo
9. In a multiple-unit control system, a

_ ﬁe, train,
‘pilot-controller arms connected thereto, re-
sistance-contacts in the path of said arms and

respactively connected to the trelley and to

netic devices upon

ward, zero or reverse
potential of said wire.

&
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- 10. In a multiple-unit control éy5£en1, magf o

netic devices upon the several cars havirg op-
posed windings through which the potential
drops from its maximum value. to zero, a

45

pilot-wire extending throughout - the 'train, '

‘windings of the magnetic devices. *

and branch connections for varying the dis- =
tribution of the potential drop ‘through said

‘11. In a multiple-unit systeémi, g 'mé;gnetic .
device constantly energized by the power- |

circuit, a pilot-wire connegted to the. wind- -
55-.

ings of said magnetic device, and means for
varying the potential of said pilot-wire.

tures in the presence of two _Witnesses._ )
'~ 'HENRY M. HARDING. .

~ Witnesses: =~ -
-~ Arrrep W. ProcToOR,
Warpo M. CHaPIN.

~ In witness whereof we subscribe our signa-

-CHARLES MARTIN CLARK.
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