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~ trol for dynamo-electric machines, and 1t has
special relation to the use of foot-operated

15

- ment of the machine circuits.

30
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tems.

COMPANY, A CORPORATION OF PENNSYLVANIA.

'SYSTEM OF CONTROL.

Application filed June 9, 1919. Serial No. 302,813,

To all whom it may concern.: R
Be it known that we, Karr A. SimMoN, a

citizen of the United %tates, and a resident

of Edgewood Park, in the county of Alle-
cheny and State of Pennsylvania, and

- Harry R. MEyver, a citizen of the United
States, and a resident of Wilkinsburg, in the

county of Allegheny and State of Pennsyl-

provement in Systems of Control, of which
the following 1s a specification. o
~Our invention relates to systems of con-

controllers for electric railway-motor sys-

‘One object of our invention is to provide
a system of the above-indicated character
wherein a multi-position foot-operated con-

troller 1s employed for electrically govern-
-1ng the operating circuits of an electric
- Imotor
“therefor.

and also brake-controlling means

Another object of our invention is to pro-
vide, in conjunction with a foot-operated
controller for the purpose just set forth, a

hand-operated multi-position controller for

effecting predetermined imitial re-arrange-

A further object of our inven_t-ibﬁ is to

provide a foot-operated controller for not
only governing the machine and the braking
circults but provided with positions for also

~controlling door-operating circuits for the

vehicle. o

- »till another object of our invention is to
provide means operating in conjunction with
1 foot-operated controller of the type under
consideration for preventing the closure of
the motor circuits until the “brake release”

- operation has been eflected, thereby prevent-

ing a jerky start of the vehicle and also
eliminating the waste of power that neces-

~sarily occurs when the vehicle 1s started be-

50

fore the brakes have been fully released.

provide a system that may be governed by a
toot-operated member to readily effect dy-

‘namic¢c braking of the vehicle motor or

motors under emergency conditions.. .

Other minor objects of our invention will

become evident from the following detailed
deseription, taken 1m conjunction with the
“accompanving drawings, wherein '

ranged 1n accordance
_ yl- the present invention.
vania, have invented 2 new and useful Im-

- Iigure 1 is a diagrammatic view of the

main circults of a system of control that is
governed 1n accordance with our present in-

‘ventlon; and

Fig 2135 a diagrammatic view of an aux-
tliary control system organized and ar-
with the principles of

Referring to Fig. 1 of the drawings, the
system here shown comprises suitable sup-

- ply-circuit conductors such as ‘Trolley and

65

Ground; a plurality of electric motors re-

spectively having
tures A1 and A2 and field windings F1 and

F2 of the familiar series type; a controller

1 having a main-circuit portion 2 and an

‘auxiliarv-circuit section 3, the controller be-
Ing actuated by means of an electrically-

controlled, fluid-pressure-operated mecha-

nism 4; an accelerating resistor 5, the active-

circuit value of which may be varied by the
controller 1; a line switch. IS for connecting
the motors to the Trolley; a limit switch or

current relay 6 of a familiar type for effect-
Ing automatic operation of the motors in a

manner to be set forth; and a reversing
TI- ,h" 3 = . v .. .
switch 7 for reversing ‘the electrical rela-

commutator-type arma-

70

75

80

tions of the corresponding armatures and

field windings. The reversing switch 7 is
here shown chagrammatically for the sake

of simplicity, but it will be understood that
the preferred reversing switch takes the
form of the familiar electro-pneumatically
operated drum controller with suitable con-
“tact fingers, - -

- The mam-circuit portion 2 of the drum

90

controller 1 comprises a contact segment 8

for engaging a plurality of control fingers
that are suitably connected to various points

~of the accelerating resistor 5, and other con-

tact segments 9, 10 and 11 that are employed
tor eflecting series-parallel arrangement of
the motor circuits. I

- The actuating mechanism 4 is of a famil-

: : . 1ar electrically-controlled, pneumatically-op-
A further object of our invention is to " s .

erated type comprising a pinion 15 which
1s mounted upon the operating shaft 16 of

‘the controller 1 to mesh with a transversely

movable rack member 17, the opposite ends

of which constitute pistons 18 and 19 that

travel within suitable operating cylinders

20 and 21. An inverted valve 22, that is

normally open to admit fluid pressure from
a supply pipe 23 to the operating cylinder

95
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90, is provided with an zwwatnm* coil O ;
whereb v the valve may be closed.

10

- reason of m _nomm];iv open position of L],y;;;_
nverded

|
i) |
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~the

.L;:;

" paratus,

- pressure. COfﬂdi‘LlOﬁ
to the original unbalanced stfvﬁe and the {“L. -

op

A stand-
ard valve 24 1101*3:11&11}? cuts off communica-

tion between o Supnhr mpe 25 and the oper--
ating cylinder 21, which is norma ally placed'

10 communication ﬂﬂl the atmosphere.
An actuating coil On for the valve 24 serves
to effect the o opening movement
Any suitable source of fiuid }31‘@55111{3 (no
%ho VT‘).}_QH h as the ucsual 41r Yeservolr bhﬁ.b
15 carried upe
may be utilized to sup}ﬂ}r fimid pressure m
inlet pi])e% 923 and 25. |
The operation of the actuating ‘“’Iledl IS
may. he briefly set forth as fmlm**;s - By

iullc—l 1()
CD] I

GVaive ‘7“3%. the pmmm 16
biased ‘L{} the illustrated position,

sponding to the initial position ¢ ol the (101’1—_'
tive switc h 15 prmfu ded with

‘positions 8 and p’.

trotler 1. U pon. mmm‘mm ener Jatmn of
thﬂ-ﬂctuaumo colls OIF

wrm 15 exhausted fron

admitted thr@uﬂh the otﬂer'"mh* |
operating cylin wder 21, In thS way, the

normal anbalanced relation ot fluid pres—:'

sures in the factu atmn 1{1@011@1115”11 18 reversed
to cause a movement of the pistons 18 and
19 and, thm'e:torﬁ 01 the commllel‘ 1 to-

ward the lett bthuﬂh the successive posi- P

t*ong OT" nowhe ‘d to fs lnc]uslm

whereu pon balanced 111011 fuaid-pres-

deenel‘:‘glzed “whereby fluid-
1n the mechamwm mvﬂﬁ

f"encurr@nﬂy

gired chxmrd movement is eﬁecbed

50

6O

motors bemng e

5 gether

- Tnasmuch as the pm‘iﬂcular main-cireuit
connections empmjﬂd are not material m_,
our meﬁem 1nvention, it 1s not aeameu

necessary to trace, in detail, the series-pa

'*'11101 circuits that are formﬂd by movement
of the controller 1 @hmu&h 18 suceessive

[}C‘._}iu,;.dﬂg Tt will be su"“ﬁclent to state that

posiuion / corresponds- to full ceries rela-
- made whenever the mod—opﬂr*%i d controller
e 30 OCCHPTLQ.: its biased illustrated position.
ected between position 7.
~and 1:)05%101’1 2 by means of th& g ftmllﬂf-i
“Shuntmf*” tvne of transition. :

"~ Referring to Fig. 2, the auxiliary system
here shown comwms&s,in addmon to the

auxiliary-circuit portion'd of the coniroller

"’“Ton of the motors fmr“l position 7% to iull

parallel relation thereof, transition of the

27

r—

1 and the acmatmﬂ coils for the fluid-pres-

“sure mechanmism 4 Emd the line switeh LS, a
- plurality of other actuating coils that are
“designated by msm‘*q:)twe leoena

_ sur*h as
> nm’? “Dioor- -opening”

“Bra ]ﬁ_ release J
oper meﬂ %elwtn o %Wlw

ndw 0 n ATl

‘matic relay 381,
-and a battery B, or other suitable

source oi energy, for. the vmwu% 1111 L]" wtedt
actuating coils, -

ton 14

8 h‘LT‘td]P 26 ot a familiar type

Lhereot “in a positlon corres po“’ldmﬂ to that of the

lectric railway vehicles,

_'Olﬂemtmn and 1“*0531&1011%
- 1o series and parallel relation of uhc motors,
1ew |

L1400

and On, f' uid pres-
y the cyhnum 20 to . -
the __.,Lﬂmm here through the valve. 92 and is
24 uO t}]l*u

| .bwl?“e

the |
the foot- O,Jﬁmi;d contmllm,BO ’Olﬂ‘h mth;
the e ontrol ¢f the motor f’"‘lT"CdiiQ ‘butwe pre-
for to employ the familiar -{L rbrake V8- |
-'Lﬂm e]ecwmaﬂv controlling i
| wm‘ﬂ*- of 'L]nrne valves,
~ for ‘Which a%*e remiaﬂcm*my

24 shown 1n Hio

292 illustrated in _T*w
-ge.&e v brake valve is norme ﬂy Oner:

when the i{zm—opemt e controller 30 o
pies certain other POS] tmﬂs a8 %11L5ﬂqueilﬂv
_demerﬂ}eﬂ in detail. - =

~The door-opening. a,nfl ihe df '"‘*1‘~C-1OSI_1’1§§'
apparatus

fo-

1,440,500

‘?9 a foot-operated controller 30,
29 daor-opemno pmh-bﬂh

"F'he selectn swiﬁch 29 iﬁ

e and ig placed

customarily employed master controiler.

-f mhﬂ selective switch may thus be readily
'_f"'-ﬂached by the motox rman in aither a '
ing or a sitting pG&lulG‘ﬂ
'ef"m ting elthe

ST
for the purpose of
Torward or reverse Oparation
+ the motors in either sevies or parailel
1‘%1%1’.011. Th“, illustrated }1«’31‘1&&&11& side
of the controiler corres p—oml s o Torward

respectively.  The reverse side of the s
LOI‘I‘GSE"’OI‘CJIE_“

"Lhe fem—-epemiefl comfﬂﬂe 30 1s 1ocmef‘i
upo*l the platform ficor of the vehicle and

is promae& with a pedal 0 foot-lever 27 JO}' '-
tl’il'ﬂ u}WG (30111;1"01]{37 i__LOHl EJLE ﬂh‘if-ﬁtl steo

*m
s_merﬂ eNCy:
other

Lhmﬁﬂh
ﬂ"}'q -3
oS | L.*JQLVTC”

emoval”,

“brake”  position
P 0@1 tions di?.:::l cnated
“Lap and pe: i“d
release, -md coast” anc
merrei coﬂstrmti@n ot 1

*"’]a. ower (m”. The
che fOGu~0pGT

le Tllusﬂ'ateo ‘emergency brake” position,

V0. 283, A74, fled Ma 1’*&1 19,1919,
iT‘L)ﬂ of br :11"“11’1@ system may be GH‘T}I{) vod in
EHJ“.: ¢ L:*.,, '
resent instance to  he TOVE med !

:'Jf

uhmuﬂh the
‘the
“marked “B
application”,
m_nci*wéi type, such & "-%_
1, ang enww@um bl"&!f

“Bralke

release” and
01 the

Ve ives bem.,,

8 PReu-

1)1*0"&.?1*';1@(; 'Wlﬂ”ﬁ |

the

vted
o - controller, meu 7111&‘ means for brasing 1% to
- 1o arvesb such mmeme% at any tlme 15
__”i_s merely -necessary to. de- enewue the o’f’"_
coil,
.Sure ccmﬂmmm obtain 1n the mechamsm ami'_
g positive and 1*@11211)1@ stoppage the?*em 18
- gecured. | | | .
- To pjfoduce ) returﬂ movement ox the anu_
the actuating coils Of and On ave

"'L"ET:

B I}ﬁ ]"-.Jf |

ln._JLh(.‘ltlll

s
e I

s and p cor mupoma-

85

g0

f'—B] “].'L{:‘ | |

¢ -
s fully set .orth i Our copr—‘*ndma qppﬁca—' B
3 on, Serial N

“?111 be under Su(}Od that anv well 1”'1 OWT‘- 190 -

acm tmﬁ Colls

110

bhe asgociated **ahe b"‘*]ilﬂ o*” the invert ol

L};}ﬂe 'ubE: jlﬁL{Bd. 1T1 I‘lﬂ._ g 5{1(‘11 Jg ';.J:l@' xrl]wv'
i. "Thus, the cmma

to say, an emerg ency. braking 4] _Jhe tion 1s

.86

On the other hand, the brake-release and
the brake apwhmfmr valves are actuated to
perform the corresponding operation only
QCcu-

15 ﬂm p“eie fmh oF a Loamiling

that is

115

120 -

elef‘uo -pne ratic type, embodying standar q

valves ::161 24, ‘*’111611 are alterna m&m:" nc-
| ﬁmtfﬁd offe et the deg 11{*& opers flon. ot
| 1o in the m"ﬂ ‘*n {Lﬂ'rw,--iiw

thoe v &;11(___.]” OT'S.

J-"_'

130
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torth. |
| _L‘Lssummcr that 1t 1s desired to eifect 0C-

W
O

40

-

P
S
ot

GO

“bhralte-release”

forth.
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doors are “opened throufrh the agency of
the push-button 14 and are closed in the
position of the foot-oper a-ted
controller 30. ]

Lhe pneumatic 1eLu"

'11"

31 is unplowd for

‘the purpose of ensuring that the vehicle

brakes are released befme the motor cirenits
can b{, closed.

together with a flexible dhaphragm 32 that
is biased to the illustrated lower position

by means of a helical spring 33 within the.

cylmder"ﬂS The spring 33 acts in oppo-

sition te fluid pressure that is admlttefl

to the lower end of the cylinder 28 when-
ever fluid pressure is present in the brake
cylinder or,

emergency, 18 being m&de |
Whenever the brakes are released, as evi-

denced by the exhaust of fluid pressure from

the brake cylinder, a contact segment or
electrical interlock 34 occupies the 111s-

trated closed-circuit position to permit ener-
gization of the actuatine coil for the line

switch L.S, as hereinafter more fully set
In this way, complete release of
the vehicle brakes is ensured before the vehi-
cle may be operated, the advantages of
which arrangement h‘w already heen set.

celeration of the motors when the various
pieces of apparatus occupy the illustrated

‘normal positions, the selective switch 29 is

first actuated to the desired position.—in
the first place, to produce the proper direc-
tion of operation, and, secondly, to prede-

termine the final motor- speed to be auto-

matically ftttamed., as about to be deseribed.
In other words, in congested
maw be well to actuate the selective switeh
to series position s, so that the motors will
not be automatically connected in the
higher-speed parallel relation. whereas. in
thm.ly populated -districts, the selective
switch 29 may be lmtmlly thrown to its
parallel position p, and automatic accelera-
tion of the motors to tull speed may then be

effected.

Such -i(‘-tua,tlon of the selective SWltch 29
to any desired position does not complete

any controlling circuits until the foot-oper-

ated controller 30 has been ‘actuated. In
this way, the motorman may place the
selective switch 29 in the desired position
at the beginning of a trip and no further
attention need be paid thereto until it is
desired to change the setting thereof, full
control of the vehicle being generally se-
cured. by means of the foot- -oper ated. con-
troller 30 alone.

Arﬁ-#ﬂlnrnng that the foot-operate

COT-

| tm]le

The relav is shown as com-
prising an operating cylinder 28, which is
Dlaced 1n communication with the bmhe cvl-
“inder of the vehicle by means of a pipe 28,

38,

“tor 48 to the negative battery terminal.
this way, the cmergency br: alce valve, which.
as prewuu%lv %tated is of the inverted or
1n other words. whenever an
application of the brakes, either service or

seoment 41,

familiar
cdastricts, 1t

troller

8

troller 30 is actuated {from its 1111181}1'11:0&-

biased position, designated as “Emergency
brake“’ to the other extreme position Powm
on”, a mlcmt 15 first (‘omplut@dj as the con-
passes througn its “service brake”
position, from the pomtw terminal of the

battery B, through conductor 35, train-line

36, eonductm 37, 1;011131"01 finger
contact aen’ment 59, wndmtor 40, con-
tact segment il andc contml inger 19 of
the foot- -operated controller, whence circuit
1 continued through conductor 43, train-
Iine conductor 44, conductor 45,
coil of the Emer oency Brake Y&]\E‘ conduce-
tor 40, train- lme conductor 47 and conduc-

In

conductor

normally open type, is closed to discontinue
the emergency- bmlmw operation.
The service brake ‘Lpphcatlon is also made

under normal COHdlthll‘S that 1s to say,

whenever the vehicle is stopped and the

foot-operated controller occupies its illus-

trated position, by reason 01 the energiza-
tion of control flu.{.{'(‘l 94 trom the contu('i
. ., whence ul‘eult- 15 continued
through conductor 95, train-line conductor
96, conductor 97, (,tuﬂ,tmfr coll of the

brale- -application quv e, and thence to the

negative battery terminal, as already de-
seribed.

its position “Lap, and pedal removal” by
reason of the disengagement of the control
Eﬂﬂ‘el‘ 94 from the contact seement 41.
brake-: application valves are operated to pre-
vent further brake application as soon as
the toot-operated controller 30 reaches ltb
“lap”’ poatmn thereby corresponding to th
“lap”’ pmitlon of the enmneel 'S

valve for straight air-brale wntmm

In the “brake rele ise, and coast” position
oi the controller 30. a new circuit is con-
tinned from the contact : mumnf 29 throneh
control linger 19, conductor 50, train-line
conductor 51, conductor
g coil for the brake-release valve. In
this w ay, the brake-release oper ation is per-
formed., thus effecting exhaust of fluid pres-
sum ilt)m the brake cylinder to remove the
brake-shoe from the vehicle wheels and also

actuatin o

The circuit just traced is inter-
~ruptedt as soon as the foot-controller reaches

Ihus, both the emergency and the service-

22, and the actuat-

70

&1

G0

o I
o

100

105

e
'r._,l
-

to permit actuation of the prneumatic re-

ay 31 to the iHustrated LlOSE‘ d-circuit 1)0%1—

tion.

Another cireuit is cmnpleted 1n the brake—-
release position of the foot-operated con-
30, from the contact segment 39
through control finger 53, conductor 54,
train-line conductor 55, conductor 56 and
the actuating coil of the door-closing valve.
Thus, the whiclo doors are closed without

Srequiring any mannal manipulation upon
the part of the motorman, and sich closure

120
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Ceirentt mvu*,mw
aliove

B2
T

30

35

: BECIPIes
cirentt s {c,mpletﬂd from the thereby en-
2 contact segment 62° of the selective
| uv*f*di 29 through control finger 70, con-
du ctor 71, train-line conductor ""2, conduc-
3, which are

60

65

W he e
15
- familiar form, ‘that s phced upon the main-
conductor 66, the
interlock

the

B e et

is 116(368%&]2‘} to permlt operatwn of the ve-
hicle, by reason of the inclusion of the fa-
mﬁmi door interlocks in the governing cir-
ELbOHt LO be cle-

cuit for the lme sw.l_mh, 23

“seribed. -
When th £oot- opu ated commﬂﬂr 30 has

reached 1ts an 2l 1305%1011 “Power on’’, & New

1*{*11]**“ 15 O] :aleted from- the COﬂt‘lCh seu-
ment 39 through control finger 57, con Luctor
58, train-line “conductor 09 candL ctor 60,

control fingers 61 and 62, m;uuh 27e budc- ed‘ ‘
position:

lective switeh 29,

s }?’ contact segment 62, 1n series
, for e‘mmple oif the sel
circuit Is continued through con-

63 3 and 64. contact ﬁ@pm@ﬂt 6;) oJf L

dictors

switeh 7,
*1’1011‘%3105@&. door tme riocks,
i’_ of the pneumatic relay 31 in its closed
sition, - conductor 67,
;Lo.t' the line switch LS
tact er}ment Drum-c,

, conductor 68.} con-
(Where’b the. circuit

being traced can be mmpleted only when

the controliel 1 Qacapms its initial position
¢), clrcuit being compl leted through conduic-
tor G9 to the negative conduc‘tm 46. 'The

hine switch ng is thus closed to complete
the initial connection of the motors through

the accelerating resistor & acr oss the 511ppl§7
clreult, as will be 1111(?1@13‘5000 without de-
tailed degerlpuon a
- The closure of the line smtc,h catses an

interlock LS-in of the usual type to bridge
the contact segment Drum-e¢, thus ensuring

the mmmued closure of the 11116 sywiteh Whﬁn :

the drum controller 1 leaves its ll‘lltlr:j PO-
p_&lhl{)ll ag about to be set forth. | |
The actuating coil On for the operating

meehamqm 4 1s also efaerﬂlfed under mluml -.
40
_the

_Gpel ating conditions, that 15, as soon as
foot- olaemted contmlier 30 reaches 1ts
“power on’ postn by reason of the pei-

manent ¢o 1”‘*11@(3‘52101] of the coil between the

Pos mvdv-g ergized conduci tor GG ml negn-

five ¢ OU(]HNOI‘ G() |
Ag soon J,C:. TilL to 0t ootm,md LOllLl {)Mr—w 30
its “power on” position, a further

G‘l“J

(3, cmnrol fingers 74 and 7
d by conte ct seoment 6 com"ﬁz}msn’*

tor /
1“11 Lt_j

“the ‘11,13«:111&*“;7 circult section 3 of the comn-

troller 1, whence circuit is continued
through conductor 77, contact disk 78 of the
limit switch or current relay 6, whenever

“oceupying its lower position, and actuating
coil Of“ of the mechanism 4 to the neg ative

conductor 46.

- Hince both the on and the off coils for
e actuating mechanism 4 are thus concur-

rently W“l?l‘ﬁ"lﬂt‘f! whenever the limit switeh
6 occupies 11:':' low-current position, for ward
movernent

o1 ihu.,.. {:,mﬁ"l oller 1 occmcs 11 {l

troller from notch to ﬂﬁtﬂh unrler the
trol of the hmjt switceh.

the actuating coil

‘removes his Toobt from the pedﬂ
‘foot-onerated controller

- position, whereby the previously-
cuit through the bre 1"0 applics 11011 co1l 1s
.(Jmmﬂc‘tod to ‘31"{.}{?!11{‘6 the degired service-
brak
ey .S-J between the ,Jem 1ce-pr ahe-ﬂ nd the lap
wosition, the fanuliay
it{m ot Lhﬁ' vehicle 13

be opened by demusqmﬂ ¢

from

1,440,500

step- by—siep menner
ments of the limit sw 1101}.}, as will be. ‘ﬂ?ﬂdel—-

' Stood by those gkilled in the art.
To prevent the controller 1 frd om st 1(3,&—-_
mg 1n, & pommﬂn intermediate the 1lius-

%eomcm (6. 18

tre 11(1{1 notches, the contact
pr"“flded VJLh a pluraiity
tohgues that enmoe a control finger 79 be

tween the successive pairs of nofellea where-
by energy 1s led directly through condvctor 7

80 to the act 1oting coil Off. ’lhe contact

cireuited between controller notches to 10~

AE (} {b(n (‘Olltlllﬂ@ﬂ& Iﬂ()ﬂ@l”ﬂﬂﬂt Of lf]l@ COIl-

In case the smlectwe gwiteh 9 oe{,m;rleq 1i

'ljo:ulmfm 5, as in the assumed case, the main

controlier 1 stops in its fuli-series ]3051-&011 7.
However,

when the motors

moved to that. position

of d epeﬂd g

0011- &

‘ES”‘}OTl%He to the Mmove-

-msk 78 of ihe 1wmt gwitch 8§ 18 thus short- -

BN

it the selective switch 29 has s
intfially been mmfed to its position p or is

have attained their full series relation, pro-

mian . mainfains the
in . 1ts “DGWGI o1’

motorm
controller 2

vided uh@
operated

the main controller 1 to its final position k.

corresponding to full- narallel - relation of

Foot— _
90
;JOSWT{;H further step-by -.Jtep movement of

the motors, 1s automatically eﬂected under

the controil Gf the limit switeh ©

U
W

1T, at any time, an emergency to'p'of the

'1"eh1cue is desired to ;Jrevmt accident, or

for any other reason, the motorman merely
27, and the

30 re
hiased illustrated position to effect the emer-

However, to ef?eet “service-brake ap gaich

‘tion, the motorman operates the pedal 27 to

return the cont: cller 30 to 169 ser Vice- -brake

OPEI mem By escillating the control-

sat-bralo ing yotarda-
L‘:{_’:Ll”'”d | |

W henever the foot-operated conLodw 30

occupies any one of the positions “Lap”,

erviee - bmk‘e Cor  “Emergency - Dmhﬂ

- any one of which may be occupied when the
vehicle comes to rest, the vehicle doors may

4

16 1311&11-—&11&011 14-

turns to 1ts

100

- sency braking mjemtmn by reason of the
dmengmam ent of the control finger 42
ir @m the contact swment 41 . -

raced cir-

11l

115

120

Under such GOHdlulOHSﬁ a circuit is completed

87. tr 3111—-]111& conductor

corf:h ctors 90 and 91, which-

button 14. whenece cireult is continued
through train-line cmlrluc{m 92, condietor
03, actuating coll of the door-opening Vﬂf“
amt iheme ﬂnmwh bh@ neg ﬂmvo C(}ﬂ{"m(’”LOl

hEﬂ C{)””lufl(}t ﬁeejngpt 41 Of the fOOt--'
_Opemted controller thmuﬁh control finger
86, conductor

88,
are bridged
‘bv movable contact H]Bﬂilb@l 90 of the push-

150
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46, to the hatterv B, Thus, the vehicle cdoors
AT apened

concuirently occupies a suitable position.

To effect reverse operation of the vehicle
to make the return trip, for example, the

foot- opemtul controller 30 1s locked in its
“lap” position in the manner set forth in our
above -identified copending application,

whereby the brake apphmtmns are prevent-

ed, and the pedal 27 may then be removed to

be placed upon the corresponding contwllel._
at the other end of the vehicle.

However, it it is desired to reverse the
operation of the car from the operating end,
at that time, the selectlve switch 29 is actu-
ated to its posltmn 8’

vehicle has come to. 1‘est Under such con-

ditions, a circuit is established, as soon as the
foot-operated contmller has been returned

to. 1ts “power on” position, from the posi-
tively energized control ﬁnﬂ'el 61 throufrh

N contact Qewment 99 and control ﬁnﬂ‘err 100

Lo
7]

40

45

tht, main,

whence cireuit is. continued through conduc:—f

tor 101, train-line conductor 102 conductor
103, contact segment 104 of the mam-mmmt

| 1'ew,rsmcr ~=W1tch 7, conductor 105, and the

actua,tmﬂ* coil Rev. of the reverﬁmcr switch
to ne(ratwe conductor 46. In this way, the
reverser which, as previously stated, is pref-
erably of the ia,mllm,r electrmal]} ~controlled
pneumatically-actuated type, is
1ts reverse position before movement. of the

~vehicle may be -obtained. .
As soon as the reversing switch 7 occupies

1ts reverse position, the circuit of the conduc-
tor 103 1s tmnsferred through contact seg-

ment 104 to conductor 66, wherebv the ]me
switch, LS may be closed and the operation

of the vehicle may be eﬁectaed as already set

forth.

A further advantafre of the system illus-
trated resides in the Tact that, under emer-
cency conditions, such as failure of the air-
brake system or opening of the line switch

under operating conditions, for any reason,
dynamic braking of the motogs to eﬂectwelv
retard the vehicle motion may be readily et-
fected. -

Such bmkmg actmn 1S po,s,slble because.
actuated

| of the
concdition ‘of the line switch 1.5, since both

controller 1 mav be
to its paralle] positions mdepundent]

the on and the off coils for the operating
mechanism 4 are energized directly throuch

- the foot-operated controller 30 and the main

60

controller 1 without any 111tello£,kmfr WIth
the line switeh.,

Consequently, under the above -noted emer-

gency conditions, the selective switch 29 mav
be thrown to the posttion corresponding to

reverse operation of the motors, while the
foot-operated COIltl‘OllPI‘ 1s mamtamed m, or
actuated to its “power on” position. Under
~such conditions, the main controller 1 1s

wihenever the puwh button 14 1s
clepressed and the foot-operated controller 30

, Tor example, after the

thrown to

S

rapidly ac tuatu[ to its final pax d]]el poﬂﬁltlmi B

2, since the limit switch 6 remains i its
lower or circuit-closing p{}snlon

As soon
as the tirst parallel pos&tl(m % is reached, a

local cireuit 1s closed through the two motor
armatures and field wmdmgs, the latter be-
Ing reversed by reason of the above-men-.

tioned operation of the selective switch 29

to effect the famihar dynamlc bnkmﬂ'

action.

79

It should be: noted, however that the 11110 .

switch LS may not be closed and theretore,

since 1t 1s necessary to 1et11111 the malin con—

troller 1 to its initial position ¢ before the

the supply circuit may not be connected to the
| motm*:s umlel the braking conditions noteﬂ

actuating coll of the line switch LS can be_ .

_ energlzed by reason of the inclusion of the
interlock Drum-ﬂ in the circuit of that coil..

In this way, an emergency-braking action

1s made available without requiring any ad-
ditional or special circuits therefor, and such

action may be safely employed by reason of

the fact that it is impossible, under such

conditions, to reconnect the motors to the-
supply circuit,

We do not wish to ba restrlcted 1:0 the
specific structural details, circuit connec- |
tions or arrangement of

forth, as various modifications thereof may
be made without departing from the spirit
and scope of our invention. We desztre
therefore, that only such 11m1tat10ns shall
be 1mposed as are 1ndicated in the append—
ed claims. -

We claim as our invention : -

1. In a system of control, the combination

parts herein set

90

95

100

with a dynamo-eleetric machine and brake-

controlling means therefor, of a multi-posi-
tion foot-operated controller for electrically

105

coverning sald machine and sald brake -con-

t1 olling means.
o. In a System of contml the combination

with a plurality of governing circuits and
110

brake-controlling means, of a foot- opemted
controller for electmcally govermng said
circuits and said brake-contmlhno' means in
a. predetermined step-by-step manner.

3. In a system of control, the combination

with a dynamo-electric mz:n,chlml and electri-.
means

cally - wm*erned ‘brake - controlling

115

thesreior ot a foot-operated devtmml con-

troller havmfr certain positions T‘BSDthlV&lY'

(orrespnndmtr to certain operating condi-
tions of said machine and of said brake-con-
trolling means and having other positions
co onding to- modified machine condi-

tions and brake applications.

4. In a system of control, the combination
with a dynamo-electric machine and electri-

cally - governed = brake - controlling

- means
therefor, of a foot-operated electmca,l con-
troller having its extreme positions respec-

tively corresponding to certain operating

conditions of sald ma.chme and of sa1d-brake-

120

125

130
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'._wncuhm

with a dynamo-electric m: le(3]:111”1

- controlling means
~ tion foot-cper -ated con‘bmller for electrically
caid machine and said brake-con~
and hand-operated multi-po-

governing
trolling ng means,

mm uUm“ eats Al h.:nunﬂ mtunmdmt{,
POSILIOnS c:;ub&prmdmﬁ to modified. 111&(,11111(;
and brake apphcmwm o

5. In a system of control, the combma’clon

controlling means therefor, of a foot-oper-

_*"LueLL commller having a 1’101111*11 13051t1011._.
_L()r G
- of said br ak(, wntfolhnm means, an adjacent
10
- eration oi. sald mesa 11& and otl'lef-successwej

Tecting ¢ mlerﬁ'encv” braking operation

positicn 1oT eﬂectmfm ‘service” bmkmﬁ op-

poal‘twﬂb for effecting “release” operation of
said means and OPemtmﬂ (;01111(,(3&%10115 of

. 11(:1 machine

6. Ina ..;yst{,m of f conty 01 the combl
with a dynamo- electrlc ma. chme anhd
herefor, of a mult:

-]OS1-

sition means ior effecting 1ﬂequa1memem 0{
the machine circuits., |

- tion foot- 01:}@1‘3’{@& co,ﬂtloﬂm im electrically

~governing S&J.d_ machine and said brake-con-
- bmllmp means, and a hand-operated con-
.Lm]lel Tfor eﬂ'eetm{r 16‘\*61"5&1 ojt the ~opera-

uon o1 sald ma chme
8. In a system of C{J*ltwl the combm.;h

thl’l with a plumllw of dynamo -electric ma-

~ chines and brake-controlling means therefor,
.,Gf a multi-position: foot—-opamted cantroller-
~for electrically governing said machine and

sald brake- comwlhn o means, and a hand-

operued controller for eﬂeetmn achustment- '
3+ the conneetions of the maﬁ*nnes tm: S{ames-

or- p&m]lel relation thereof.

9. In a system of control. the combma’umnf-
with a plurality of r:hmamo electro machines

Cand hrake- coai,loﬂmn means therefor, of a

trolle
~nections of the machl_ftw Jm' S{m es
~alle] relation thermf Lo

o stem of u::ntml the mmbma-
tion with a dynam@uelef*tmc machine and -
brake-controlling means therefor, of a hand-
operated ¢ ontroller for afhustmcr" certain of
" the machine circuits, and a foot- operated
- controller '
'_machme and said br akewcoatmlhnﬂ* Tmeans
and vor rendering the civcuits of sald hf_md

“operated mmmﬂe '

mulbi-position foot—epemmd cmitrollet*' for

clectrically governing said machine and said

- brake- coml‘oﬂmn mmns and a hand-oper-
ated controller “for
serles-parallel Opemmon of said machines.
a system of control, the combina-
~ tion with a plurality of chm a0 - electric

:ffectmﬂ Teversal and

10. In a

machmes and hmke—-mnm olling means there-

for, of a multi- -position. LOHLIOHGI for elee-
mc&ﬂy ooverning said machine and said
201~

by ahe-wmmﬂmg means, and a socond
r 1or eifecting adj w:,fm{mt 0{ tho COn-

j_jh.- _h_Tl a LTJ'

1oy electmcaﬂy ogverning said

Cf‘l ve

‘and brake-

mtmn
arake—_

'[.)ELI”- -

:!,,'@%0,5:3()0 :

12, In & E}f‘:«tbﬂl ol wmml the gmllbmd-
tiou with a dynamo-e leurlc nmchme anc

the machine circuits, a source of energy,and

a foot-operated contmllel mtﬂfpoqed be-
tween said source and said hand-operatec
controller for normaﬂy prewzwtma the en-
~ergization thereof. - - _
- 13, In a system of Vehlcle 00111101 tﬂe “
combination with a dynamo- dectuc ma-
chine, of a vehicle-cdoor-controlling circuit,
. ‘md a multi- position foot- opemted control-
ler for governing both said machine and
said door- controllmo circult. SR
14. In a system of vehi cle cmmwl the-
" combmatmn with a dynamo- -electric ma-
chine and brake-controlling means’ dlel*emr'__
of a vehicle-door-contr 011111(“ circuit, and a
multi-position foot-oper: ated con bmllﬁl for -
governing said machine, s said brake-control-
- '-11](10 ‘means and s‘ud (:1001 wm;lolhnm cn:---
7. In a system of control. the combination
‘with a dynamo- -electric: umahme and brake-
> miltrolhm means thereror, of a 111111L1-p081—

cmt

closing circuit, and a ootﬂopemted control-

effecting “‘service”

tion of said means and rendermg said door-

:closmg circuit active, and for effecting op-

erating connections of said machine. -
- 16. In a system of control, the combina-
Lj_on with a dynamo-electric machine and

“bralke- CGHthHlnG means therefor, of a hand- |
‘operated controller for admatmﬂ certain of

70

80

15. In a system of control, the combnm— :
tion with a dynamo- electmc machine and
brake-controlling means therefor, of a door-

ler having a normal p051t1011 for elfiecting -
‘“‘emerﬁen@y” braking opermlon of said brake-
- contx 0111110* means, an adjacent p051t10n for
braking operation of
said means, and other successive positions
for concurrently effecting “release” opera-~

100

bralke- LOIlthﬂlIlfT means therefor, of a mul-

ti-position cmltroller for governing said ina-

chine and said brale- commlhnp means, and
a means for preventing the: operation of "said
machine unless the “br al&-—release” 0pera-— |
tion has been effected. *

17, In a system of control the combina-

brake-controlling means therefor, of a foot-

-operated controller having certam positions
respectively corresnondmg to certain oper-
“ating conditions of said machine @
__sald brake-controlling means :

and . of
and havmm )

105

. 110
tion with a dynamo- electrlc machine and

115

other positions CDI‘IG%PGHle“_ to modified

machine conditions and brake applications,
and means for ensuring that the “brake-re-

lease” operation has been effected before -
rendering the m..—m]‘mle {?-OWBTHIH;% CiT mma
,-.;wtlve . | | |

18. In a 5 J&tem 01 comwl Lh(, ('Ombjm-

_tlon with a dynamo- electric machine and
brake-controlling means theretor, of a foot-
_Gpemted controllen: having a normal POSi-

tion for effecting “emergency” braking op-

eration of said br ake-controlling means, an
service”

ﬂzd]&{jeﬂt PGSltIOTi Tor eﬁectlnﬂ e

:_br&kmﬁ gperatle:m of said means, and other

130
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siccessive positions for effecting “release”

~operation of said means and operating con-

nections of said machine, and means respon-

s1ve to the “brake-release” operation for ef-
fecting the i1mtial closure of the machine

clrcmtb

19. In a system of control, the combina-

tion with a plurality of dynamo-electric ma-
chines, of control means for connecting
said machines in series and 1n parallel rela-
tion, and means comprising a foot-operated

-member for governing said control means to

connect said ‘machines in parallel relation to

effect dynamic braking under conditions of

de-energization of the machines.

20. In a system of control, the combina-
tion with a supply circuit and a dynamo-
electric machine, of means for connecting
said machine to the supply circuit under op-
erating conditions, and means comprising a
foot- operaterl member for effecting dynamic
braking of said machine when said connect-
1ng means 1S open. '

21. In a system of control the combma—.
tion with a dynamo-electric machme of con-

trol means for normally effecting accelera-
tion of said machine, and means comprising
a foot-operated member and a hand- oper-
ated member for governing said control
means and sald machine to effect dynamic

means for rfwersutvnr sald machine,

7

braking thereof 11nde1 predetermined oper
ating conditions.

| 29. In a system of control, the combina-
tion with a plurality of dyndmo electric ma-

chines, of a controller for connecting said

‘machines 1m series and 1n parallel. 1ela,t10n
electrical means for effecting actuation of

said controller, means for reversing said ma-
chines, and means comprising a Toot- -Oper-
ated member for energizing said electrical
means to effect connection of the reversed

machines in parallel relation and dynamic

braking thereof under pwdetermmed oper-
ating conditions.

03. In a system of control the combina-
tion with a dynamo-electric machme of a

controller for normally effecting accelera-

tion of said machine, means for eﬁectmg ac-
tuation of said controller hand-operated
and
means COmMprising a iroot -operated member
for governing said actuating means to effect
dynamic braking of the reversed machine
under predetermined operating conditions.

In testimony whereof, we have hereunto

subscribed our names this 26th day of May,
1919. | |

KARL A. SIMMON.
HARRY R. MEYER.
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