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L “SYLVANI_A

To aZthomztmay congern: '.- ' ‘
. Be it known-that I, “Axpriw H, CANDEE,

cmzen .of the Umted ‘States, ‘and a._résident
of. Pittsburgh, in the-county’ of rAﬂeorheny-
and ,State of Pennsylvama “have invented,

a new and useful Improvement in Lontrol
Apparatus, 'of which the- followmg isa speci-
fication. ,

:ulway Vehxcles -and. the like. -

In the interests of safety, am’oﬁs‘ schemesi

, ha\b been | proposed . jn the past to provide
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emergency braking means for railway ve-

hicles in case -the- usual source of power
failed for any reason.. For’ mstance, va-

ripus, emergency. braking systems, dependent
upon air pressure, have “been offered 3 m order

to allow. the necessary braking effect in the

event.of a failure of. supply cu'cuxt volta«re :

However,.so fur as T am- aware, no system
lizs ever ‘heen ploposed for provxdlno an
~ultimate ‘and puchc‘

circuit wltage and aiv pressure both fail. -

One -object of;my; present’ invention is to
provide such. an ultimate emergency: brak-
g system, whereby the train operator may
veadit v and reliably -brake the vehicle both
when 1t is traveling in a forward dn ection
and when it starts, rolhng backward.

More spe,cxﬁcally ‘stated, it is one object
of my invention to prov;de means for brak-
ing railway motors, without employing the
u,oulax (,ncuit-leverbexs or.the customar ily
employed auxiliary, control apparatus, by
utilizing a controllable explosive action. -

Anotlier object of my invention is to:pro-

vide auxiliary control apparatus associated

with an auxiliary sw1tch1n0' device for in-.

dependently firing a series of cartridges to
manipulate the switching device to succes-
sive braking positions, to retard the vehicle
oy ement in either direction.. '
_ A further object of my inv ention is to pro-
vide. in connection with an emergency brak-
ing system of the character just indicated.
yalve dependent upon the building-up of
the machine voltages for preventing the sue-
cessive movements of the braking device
even thmh another cartridge is fi red.
s ent;on may best be undorﬁtood by
to the accompanying drawing,

} CONTROL APPARATUS :

i’ infallible emer-
gency braking systein in cases where supply-.

‘CORPORATION ‘OF/ PENN: "/

: _f.1s 'a, '.dlagrammahc View f 55
" the main circuits of a system “of contro';--ﬁo
which the present invention may be apphed

Fig,.. 2 1s L& View, pa,rtlally in section ‘and.
partial ecly in; elevatxon of an apparatu' con-’ ‘
struct

4.'sw1tchmg device, the' chcuxts

of Whmh'are illustrated in Fig, 1; and Fig.’

My mventmn relates to control apparatus_f
and partlcularly to., emergency braking”
means . for, use., In Gonnection “with electnc,l

8.1 & view, in side elevation, of a portlon of”
the apparatus that is 111ustlated in Fig.'2.

Referring to. TFig. 1 of the. drawmg, ‘the 65
system shown ‘¢omprises suitable supply-cir-~
cuit ‘conductors Trolley, and Ground; & P
rality, of dynamo-electrié. machmes respec-
tively havmg commutatm -type armatures
A1l and A2 and ﬁeld windings F1 and F2 of 70
the familiar series type, “these ma,chmes be-
ing employed for the usual _purpose of pro-

Tlmfr a Tailway vehicle; reversing switches’
1 and 2 ‘préferably of a fam iliar. electrlc‘xlly~
controlled type, which may be mounted itpon
a single ‘drum member; for reversing thi
eledtrical relations of the armatures and
field ‘windings under normal con(htlons an
accelerating Tresistor 37 a plurality ‘of "cir-
cuit’ ad;;ustmcr switches LS, R1, RY, R3, R4,
S, P and Gjan .uullhuy swl chmg device or
bukm«r drum 7, divided mto two contact-
c‘uxymﬂ portions 4 and 5, which is shown
as having a normal posmon and three brake’
posmons-. and ~an -electrically- controlled.
valve member 6 for a purpose’ to be de-’
seribed.

It should be understood that the applica-
tion of my invention is not restricted to-the
particular control system herein illustrated,
but may readily be employed in connection
with various other types of control systems,
the ‘chief requisite being that either two
mot01s or.a single motor and a suitable brak-
ing circuit are employed.under emergency
condltmns for DT oviding a dynamic -brakm(r
effect:

The auxiliary switching device 7, havi mO'
sections 4 and 5 that are associated w1th the
respective motors, preferably comprises 2
smo'le drum membel of a familiar type and.
under normal’ running conditions, occuplek
the illustrated position designated as “Nor-
mal Position” for permitting” the customary
electrical connections and eciventt adjust-
ments that are employed in connection with
the familiar series-parallel control of rail-
way motors. However, when the switching
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‘backwardly, as’ _mOré

2:

device 1s moved to its “First Brake” posi-

tion, threé; circuit : chanfigs? Areé! affected;
namer, the machines ire discorinectéd fron

circuit and ‘are then connected

the suppl
{relatlon, with the field- wmdmgs

in parale

reversed;: thereby. causing-the- machines o -

rovide the familiar dynamlc-brakmg effect.

ovement to the “Second Brake”: position

1s employed to again reverse the field wind-
ings-and “thus’ provide' thedésired braking ¢
action in case the vehicle attempts to roll

seribidi

trol’ systeh ‘that is 1o e eniployed inco

e B

the art, I'Haveind e‘med i

scription’ of “the it

my: present lnven‘tloh “and ‘the apphdatién

theredf t6'a ‘Familiar® type of serles-parallel:v

railway-miotor, cofitrol. .

Assuming that 1t is: desued to effect aééel-
eration” ot “the lllustrated motérs
switches LS, R1' and'S are initially closed

to establish 'a “circuit’ from the Trolley"
through switches LS and "R1, - the entire
accelerating ‘résistor '8, contact ‘ségrient ‘10.

of the aux1hary sw1tchmo>dev1ce sectmn 4

‘in it$ normil posxtmn, conﬁuctors 11 and 12,

armatuié Al reversing’ Fiteh' 1, u)nduc

tor 13, cont‘xct senrment 14" 0f the sw1tchm«r"
dévice 4, field’ Wmdlng ‘F1," conduétor 1‘3‘

(ontact seﬂmont 16 of the auulnry ‘switch:
Ing device, conductor 1(. réversing switch
1, conductors 18 and 19 qw1tch S, conduc-
tor 20, armature A2, reversing SWItCh , con-
ductor 21, .contact’ sevment 22 of the auxxl-

iary sw1tchm«r-devme section 5, field wind- :

ing F2, conductor 23 contact segment 24
of the swu;clunv devie ‘e, conductor 25, .re-
versing switch z and conductor 26, to the
negative suppl"-cu'cmt conductor Ground.
The motors are thus connected in the
familiar series relation with the accelera.tmo'
resistor 8: . . -

To aceelerate: the machmes to full-series
relation, the resistor 8 is eradually exeluded
from circuit by means- of the 1llustrated

switches R1, R2, R3, and R4'in-a familiar’

nianner which need not e descr ibed in de-
tail heres .

~The customary “shunting” transifion of
the motors to parallel relation is then effect-
ed by openiny the resistor sw1t(hes, closing
switch P, opening switch S and then do»-
ing-switch G, \\hexeb\ the main civeuit fol-
jows two hramches from the conductor 11,
one of which includes conducter 12, the
armatuve Al and the field winding F1. as
previousgly traced, conductor 18, sw itch G
and conductor 27 to Ground. while the
other branch includes the switch P, arma-

1,444,947

Fully héremdfﬂér ‘e

“illustrated main ciredifs®
‘miéiy“be’ readily ‘dévised’ by those. skilled ‘in"

de etessaty’ to
show such‘a  System,, and “only ‘sufficiéht ‘de-
“eontrol’ systeni Wil |
be given' to_refder ‘cledr the’ operation’ of

“the’
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ture A2 and field winding F2, as already
polittéd ofit,/and csnductsr 26: ”td Geound.

The~ acceleratlnw resistor’ 3° is again ex-
cluded  from cucult in accordance with
~familiar - principles, ‘to-aceelerate the amo-
tors to full:parallel relation.

Assuming that the motors--are running
“svith*thesdries connection and that, by rea-
son of the failure of supply-cncmt voltage
“of “air" préssure: for“the usndl ¢ ‘meehanical
braking system, or to avoid accident, it is

compnsmo

11 breaLS circuit  with ’cotitaet ‘membér 10

supp’lv c1mu1t 'lhd‘con%‘-‘lctors 11 31 and
sedmeht 30 whlle condwtms 84’ 'and’ 36

ake connechox*'thh another cofitact’ seg-
meétit'85 in the “First Brake” position. The
functxon of contadt ’seambms 3\} and 35 isto
connect the motor’ cncmts each including

an a¥matare and field winding, in palallel,

relation. Conductox 11 s co‘meﬂted through
cohductor 12°to (m: te“mm..l ot the arma-
thre ‘A1, and conductor 3t is conned
the; Lorres yonding ‘terminal of ‘the armatiire
A2, The othér etids of the: réspective mo-
tor’ eiteuits’ constitute condncétors 18 and
26, whiihi are respectively connécted thmu"'h
condnctor 86 and through condictors 27 zmd
34 to contact segment 33,

A further chanﬂc of conmections, namely,
the reversal of ﬂxe {ield \\mdmtrs F1 and
F2 with respect’to the <o'wqpondm< Carma-
tures A1 and A2 is also effected by the

above-mentioned actuation of the auxiliary
switching apparatus to the “First Brike”
position. Starting: frcm the reversing
switéh 1, which, bumv independent of’ the
auxiliary brs Lm(r drmm 7. does not have
its ciréuit connections changeil by the actu-
ation theredf, the new cirvuit comiprises
conductor 13 (,ontfxct segment’ 38 of 'the
sthchlmr (7evwe 4, coniluctor 15, field
wmdm'r T, confacf ségrnent 37, -and’ con-
dnc(or 17, which conneets with the” ravers-
ing switeh 1. Similar reversa! of the fieldl
winding 12 is accomplished throush ﬂw
ageéney of contact scg:meruq 32 and 33
the “Tirst Brake” position of switthiny de-
vice 5, (ompusm o the second section of the
auuh.nv drum or emel;én(.}‘ braking ap-
pamtus T. _

As iz well 'understood. the disconne:tion
of the machine cirenits from the Trollex.
ac compamed by a paralleling of the motors
with the field windi nes reversad, will fend
to set up generated currents in hoth of
the  momentaim-diven  machines. Tow-
ever, the nnaveidable differences in char-

desu'ed to qulckly “brake the vé‘hm‘le the’
; ~auxilidry braking apparatus 7
Inasdiuch ad the: barticular aumhary coni- -

switching devices- 4" and "5l is” actuyted ‘to -
“its “Firét’ Brike” POcli,"On in s mgnner to
be ‘deseribed “in-détail -in' connéction’ with”
Tig 9, whereby, in the first’ pldce, condictor-

to thereby disconnect the motors from the-
85
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the magnetic circuit, length of air gap, etc.,

will ‘cause the - action of “one of “the mia- "

chinés to predommatﬂ

't as. a’ uenerator to force“

actloil by

machme, thus’ provxdmg a°desirably e
dynamhic-braking ‘action’ to stop the ve

Whether ‘the switch S, which, is’ now ‘¢on-"
nected across’ each machme .0pens or qot

is' immaterial,’ smce, Sty elther case, bhe
desired’ brakmg effect will ‘be’secured.
"If the machines are “alréady connected, i in”
arallel “relation’ by ‘the closure of smfches
and G wher the ‘above- mentloned emer-
gency-braking “application” i’ made,”

the switches: P and G are’ closed contact

segmerits 30 and 85 of ‘the, auxﬂlary switch:’

m?r devxce 4 serve to parallel the switchies.

Tur. this way, it is Insured ‘that ‘the ‘desired
paralleling . of ‘the’ motors will ‘be* eﬁ'ected'
even though, by reason of failure of the aux-"

iliary. cmtlol system the sw1tches P and Gr
should open.’

“The above: descrlbed actions will ‘serve 0

retardfor ward movement of .the’ 'vehicle
wlien the motors ate opemtmd either in‘se”
ries of'in pdmllol ‘relation. - However, ‘'such

_emergency actioy might be taken on a shO‘ht'
Hpwi azd arade, which would cause the: ve-"
hiele to. roll backwardly as soon as it had
come to rest since, of ° course, dynamic-brak-

ing ‘1(‘th!) ceases when' tho rotative move-
ment of the motor stops.

to itsl « %cond Brake™ position, “swhich

merely restoves the original ﬁeld-wmdmo'_

connections or, 1In othet /words, again’ re-
verses "them, thus setting up dvnamlc-brak-

ing’ currents if the V(‘th]G starts to roll.

bac Jewardly. and effex twely brmfrmg theé ve-
hicle to rest.
Tt will be apm‘ecmted ‘that any desu'ed

number of ~emergency  braking. positions'

may he provided upon the aumhary switch-

ing app‘mtus by merely duplicating the

hmf and the second braking: posxtlons '
“Reference may now be had to Fig.'2 and

- eeney br.leU (lppmatus. whereby a mov-

60

ing vehicle mayv be rapidly and_ reliably
brought to rest. even though suprlv circuit
voltage and air pressure should coneur-.
en*h fail.

The apparatus. in_general. comprises a
pisten-and-crlinder device 50 that is te-
chanically associated with the ‘drum 7 car-
rving the auxiliarv ewitching devices 4 and
3, 16 effert rotative mov cment thereof to its

xstlcs of the two machmes caused by'
slight variations“in” the’ quahty of ‘iron’ in

ing'i to build up’ 'é. enerato -

: lost—‘ﬁﬁotwﬁ connection 64

“the
same connectlons are made, although, smce"

To-provide brak--
Ing, under these conditions, also, the auxil-’
jary switching. apparatus 7 may “be” moved-

3. whireh illustrate one form of emer--

successxve' braking: positions, as’desired; a
pressuré-chémber. “device: 51; which' is’ -
lized  for storing -fluid" pressure “created by

the explosio ‘-;of & suitable charge; a firing’
niéchanisiy- 593" anid "4 mianual controlhng or-
e phsh-bugton devme 53 that is preferably | To--

d d] acent. to' the ‘tistial control appara-

iz

Loe

ot Ay 2 T the auxxhary

mhéin héf‘GO‘secured thebeto to be engiged by
2! $pringpregsed  pawl: member 61 -that s
mounted dpon 4n ia¥m -or rod 62 having an
interniediate’ Pivotdl ‘point 63 and ‘a suitable
ith* the ™ plston
st 657 f‘the fluid-aétudting means 50.7 A
pistoni’ 66215 séedred to' one end ‘of the'stem

or rod 65 to operate within: ‘a' suitable ‘en-

casmg“means or’ cylmder 67, while;: upon
the~other" éfid ~of - the - plston sten ‘65, is
mbiinted 'a platé 65* bearing upon’ a ‘helical

spring“68, which ‘thus- hormally biasés the -

piston’ "66“'and “therefore/ 'the auxiliary
sw1tch1nrr drum ke to the 111ustrated norma,l
p051t10n e

“A pipé or! pascafre 69 eﬁects communica-
tion“beteen'the piston end of the cylinder
67 aild the valve member’ 6, which is of a
familiar {ype having a nmma]ly open pas-
sage for permxtmnw commumc‘ltmn between
the pipe 69 and'a second pipe 70 t}mt enters
the pressure-thamber ‘device 51, ! 'The' fune-
tioh of’ t’he. valve member 6 is to mtennpt
commiunication between the pipes 69 and 70
whenever the actuating’ coil 41 is energized.
to" prevent: movément “of the fluid-pressnre
‘u-tudtmo melmq )0 :for apur pose to be seb
forth et

“The T)resqule-chdmbu' device 51 comprises
a recenta(le 75 having relativ ely thick walls
to withstand heiivy fluid pressure, which en-
cloge” thie “pressure chamber proper 76, with
whiéh“ communicate " & plurality of ﬁnn(r
passagds 77778 and 79 and asvent or outlet
80 of wlat ely 'small diameter. The firing
passages 77, 78 ‘and 79 are shaped to hold

- a plur‘zhtv ‘of blank -cartridges 81, 82 and

83 of a- famﬂmr type; the- upper ends of
which, comprising the percussion ‘caps.. are
(overed by a smtablv secured plate 84 hav-
ine'a plm'f\htv of-openings’ or passages of
narrow: diameter xeepectx\'elv Tocated  di-
rectly above the 1*0:011«1\'0 wnfmq of the
cartridae caps.

- plumhtv of firing pins 85. 86 and 87
project downwardly into the passages just
mentioned and are held just out of contact
with the pexcusene centers of the Dblank
cal‘tuddeq by .means of. Qu;ttho hnhml
uvmos ag illustrated.

“The firving mechanism 52 comprises a plu-
rality of hammers 90, 91 and 92. which ave
located opposite the respective fiving pins 85.
86 and &7, and are- biased to a downwardly-

tag ‘in’ the‘fc‘\b.or on‘the platfmm of the

Vq}ucle REIIN

voltage” in “series with the,more’ prerful" :
avy . sw1 ching* devices ' 4 and

75
, has a ratchet
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extendjng,ﬁrigg‘posiﬁpn by means of helical

springs 94,:95 and 96 thht are secured to a .

supporting. rod 93 upon which -the hammers

are-loosely mounted. The hammers are nor-
5-mally: constrained to their illustrated up-.

right. positions, in opposition to the action

of the biasing snrings 94, 95 and 96, through

the agency of -asfiring rod 97 having .a.saw-.

tooth upper edge, or the equivalenty for

+meshing. with:a co-operating-saw-tooth, disk

or.gear member 98 to which is secured:a

ratchet member.99. . A push-pin or-rod 100

normally -engages the uppermost.notch .of

the ratchet member 99, the pin being suitably,
-supported by any cenvenient stationary.por-:
tion. 102 .of the ear frame or of, the.control:
apparatus-normally. presentin the. Mghicﬂl?i ,

and terminating in a suitable spring-presse
push-button 101. . cooL o E ,
. Assuming. that. the .above - mentiomed

. maté.the brakin

,-means

emergency -conditions have arisen, making.it:
necessary to employ-the auxiliary or:emerg. .

ency braking - drum, the dirain operator

eear member 98 throuch a certain.angle
corresponding ‘to~the distance between the

“merely presses the push-button-101 to rotate.
+5. the - ratehet: member 99 and the associated.

teeth..of- the ratchet member. TIn this way,.
thefiring rod 97 is withdrawn: from’ ins front-

of the firing hammer 90, -which is thereupon
actuated by the biasing. spring 94 to strike
the firing pin 85".snd discharge the blank

cartridge ‘81 throughithe firing passage 77

into the pressure chamber 76. Since the
valve-means 6 is normally open, fluid pres-
sure thus. produced is transmitted through
pipe. 70, valve 6 and pipe 69 to the cylinder
67 of the flnid-actuating means 50. The pis-
ton 66 ie thus depressed, in opposition: to
the action of the spring 68, whereby the
pawl rod 62 is rotatively moved about its
pivotal .point-63 -to - ¢éause the pawl 61 to

move upwardly and'carry the ratchet'mem-.

ber 60 and the associated auxiliary braking
drum 7 through an -angle corresponding. to
the distance between the teeth of the ratchet
member, that is, to the “First Brake” po-
sition, as illustrated in Fig. 1.

The piston 66 is slowly returned-to its
ustrated upper position by the spring 68
after the actuation . just described, by rea-
son of the gradual exhaust of the fluid pres-
sure from the eylinder 67 through the pipes
69 and 70 and the vent or outlet 80 of the
pressure chamber. whereby the piston and
the pawliin o short  time. reassume the illos-
trated -normal positions in readiness for the
next- movement of the auxiliary braking
drum. as about to be described. '

In the event that. after the vehicle has
Leen brought to rest. it tends to drift back-
wardiy. the push:button 101 may be again
pressed to permit the operation of the sec-
ond firing hamnner 91 by the withdrawal of
the firing red 97 and thus explode cartridge

BEST AVAILABLE COP\
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82,40 again actuate the piston-and-cylinder
mechanistm 507 4nd the emergency braking
d¥hm, which i§ this tithe haltéd in its “Sec-
ond Brake”, position. Such action again re-
il B3 T SHRA -y - e v L . .
veisés-the field ' windings, as previously
pointed out. to effect dynamic braking dur-
g the backivard movement ‘of the vehicle.
iﬁ “will be. appreciated ‘that, in case the
momentum-driven’ machines build up. their
beaking voltige to ‘a suitable dégree, it isnot
desirable ‘to ‘furthér dctuate “the auxiliary
brakisg -diiim ; * for, example, thé train op-
erator, in a -moment of excitéiment, might
again press’ the push-button 101, thinking
to Obtain “further briking effect, when al-
réady the full braking effort of the ma-
chines. as being_exertéd.” To prevent any

. such action, which would imihediately.elimi-
£ ‘the vehiclé, ‘the valve.

eans 6,.ith its actuating coil 41, is pro-
vided. . 0 oo
..When thé auxhary: braking drumis ac-

tuated to its “Iirst’ Brake” position, in ad-
difion.-to ‘the cireuifs previously traced in
connpe¢tion :with-Fig. 1, an auxiliary circuit,
including’ conductor 40, is ¢onnected .to the
contact :member- 30 of the braking drum.
This auxiliary eircuit-is continued from con-

ductor 40, tlirough the actuating coil 41.and’
conductor 42, to, the negative conductor.34, ¢

or; in other words, the actuating coil 41 is
cg{ih(;ctg_c_l - directly. across’the ‘momentuni-
driven machines. Consequently, upon the at-
tainment of predétermined bLrakin g-voltage
conditions, the actuating coil 41-is energized
sufliciently to close the valve member ¢ and
thus. interrupt communication between the
pipes 69 and 70. Under these circumstances
if.thes push-button 101 js' again accidentally

or; otherwise. pressed, even though a car- i

tridge is fired, nomovement of the auxiliary
braking drum will-oceury but the explosive
pressure. will - be gradually dissipated
through the vent 80.

Tt.will be seen that I.have thus provided
an .ultimate emergency braking system that
is. nots dependent upon supply-circuit volt-
age, braking-system air pressure or any
action of . the -regular control system, but,
under any emergency conditions, braking
ofrthe vehicle in either a ferward or a re-
verse direction ‘may be effected, as desired.
Moreover, in case the first cartridge fails to
explode, .16 1s: merely necessary to fire the
second and third with a short time interval
therebetween to. permit the pressure caused

80

90

160

110

115

129

Ly the firing of the second cartridge to be

dissipated, whereupon the piston 66 reas-
swmes its normal upper position.. The fir-
ing of the third cartridge will then actuate
the aaxiliary braking drum to jts “Third
Drake” position. which is equivalent to the
“Fivst Brake” position and thus will effect
the desired braking action. The walve
means 6 will not operate upon the firing of

125

139



10° ‘cartridges; or. ithe: eqmvalent
 “sponding’” emerfreneyibrakmg positionis: may »

I desire; therefore,:that*only -
“guch 11m1tat10ns shall “be’ imposed- as are: in-

154443947

thé :ibovc—menho'led second cartridge, since .
“the bira

RAN T

5 ‘tion. :
<% do not' wish'te be rest,mcted to the spe-

“eifi¢ “eireuit! ((mne(tmm or. arran(rement of:
méchanical ‘parts : “herein: ﬂlustrafed “since -
“desired:: number -of’
‘and-:corre- «

- 1t is ‘evident ‘that an

“be utl 117ed

. u-‘-

‘dicited in ‘the: -appended: cla:uns i
I:claimuas my- invention - <

‘electrical’ braking: &ystem;:of :a :piston-and-’
cylinder dence met:hamcallv # connected
20 thereto, and! explosive:'means for. effecting

“the ‘actuation”of said ‘piston’and ‘shid. rota-

table member to a braking position -under
predetermined conditions.

~92:The combinationi vith a multi-posi--

25 tiopmember, of explosive means for actuat-
ing said member to its successive positions
in a step-by-step manner.

3. The combination with a rotatable con-
trol member, of explosive means for inter-

30 mittently actuating said member under pre-
determined conditions.

4. The combination with a multi-position
irember and actuating means therefox of a
pressure chamber (‘onunumcatm(Jr with said

35 actuating means. a cartridge located in fir-

ing commumcatlon with said chamber, and

means for firing said cartridge to effect the
movement of said member from one Dost-
tion to another.

5. The combination with a multi-position
rotatable contact-carrying member and
fluid-pressure actuating means therefor. of
a pressure chamber communicating with
sald actuating means, a plurality of car-
45 tridees located in ﬁrmcr communication with
said pressure chamber, and means for suc-
cessively firing said cartridges to effect a
step-by-step movement of “said rotatable
member

In a control svstem, the combination

WlHl a plurality of dynamo-electric ma-

chines severally having armatures and field

windings, ef a <W1tchmcr device having
emergency means for effecting electrical
55 braking connections of the maohmes and
means dependent upon an explosive action
for rendering said emergency means active.
Tn a control system, the combination

w 1t]1 a plurality of dyvnamo-electric ma-

60 chines severally having armatures and field
windings. of a rotatable switching device
ll‘u'mﬁ an emergency position for parftlle]—
ing the machines and reversing the electrical
relamons of the armatures and field wind-

65 ings, explosive means, and means for apply-

40

50

ing- voltage will not: build up:with -
the fi eld wmdmos connected: in’ the manner-
corre';pondmor to t} m_“%cond Bmke” p031-‘

1i"Thes* combmatlon with:a rotata.ble Con-#i
“fact-carrying member. J‘form(xulf,rollmz;' ‘an- !
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my the explosive force. thereaf to.move said
switching . dewce into sald emergency posi-
ton.

8. In. a control system, the combmat-on

hwith a plurality of dvnamo electric ma-

chines severally having armatures and field

~'wmd1nas of 2. rotatable switching device
having a plurality of ermergency positions

for - p‘xmﬂelmfr the ‘machines and for. suc-

‘cessively Teversing the electrical relations of
‘the ‘armatures: and field ‘windings, and ex-

plosive meanss:for 1ntemn1ttmtlv dctuatmsr
said- sthchmg dev1ce to- 1ts successive emer-

- gency. positions. -

549, In:as contro; qutem tlxe covnbmatmn
with¢a -plurality of dynamo-electric ma-
chines: severallv having armatures and. field

*rwindings,s ofa ‘rotatable- switching - device
<havmg»'an: emergency - position for ‘paralle}-

ing the machmes and reversing the electri-

~ca-l relations.‘of the armatures and field
_‘windings, ‘actuating means for said switch-

ing device, a: ‘pressure charhber: communicat-

ing. Wl’rh saidiactuating ‘means, a:cartridge

located in firing communication with said
chamber, and means for firing said car-
tridge to effect the movement of s.ud switch-
ing “device to said emergency position.

10. In a control sV stem the combination
with a supply circuit
dynamo-clectrie muhmeq severally havine
armatures and feld windings, of a rotatable
switching device having a plurality of
emergency positions for paralleling the ma-
¢hines and for successively reversing the
electrical relations of the srmatures and
field windines and for disconnecting the
machines from said supply circuit. fluid-
nressure actuating means for said switchine
(1evice a pressure chamber communicating
with said actuating means. a plurality of
cartridges located in firing communication
with said pressure. "h‘lmbf‘li and means for
sucoessn'elv firing said eartridges to effect a
step-hv- etep mavement. of cmﬂ switchingr
device to the successive emergency positions.

11. In a conirol system., ‘the- combination
with a supply circuif and a plurality of dv-
namo-electric machines severally having ar-
matures and field windings. of means for
normally reversing the electrical velations
of the armatures and feld windings, =
<W!fr}nnv device independent of said revers-
ine means and hﬂvmc an emergency posi-
tion for disconnecti ing the machines from
the supply cirenit and naralleling the ma-
chines and reversine said F‘]G‘(‘t’”f"“ rela-
tiens. and means independent of the con-
tral system for actuating said switching de-
vice fo its emergency position,

12. In a co'wtml svstem, the combina-
tion with a pluralitv of dynamo-clectric
machines spvemllv having armatures and
field windings, of a switching device having
plural emergency means for effecting elec:

and a plurality of 95
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strical braking connections of the machines, vice having. a plurality .of:emergency posi-
~explosive..means for rendering one of said : tions for- paralleling the. machines and for

cergency means active, and means for successively reversing . the. electrical. rela-

“preventing the use of another emergency - tions of the armatures. and field - windings,

means. if predetermined braking conditions™ fluid-pressure actuating means for . said

- obtain_in the machine circuits. switching device, a pressure chamber com-

13. In.a control system, the combination , municating. with- sald . actuating means, a
with. a plurality of- dynamo-electric ma- plurality -of . cartridges -located- in firing
chines severally having armatures and field " communication .with said pressure chamber,
windings, of a- rotatable switching. device - means: for successively firing said cartridges
having a plurality of emergencypositions: to effect. ax step-by-step. movement of- said
for paralleling the machines.and for -suc- - switching. ~device to the . successive emer-
cessively reversing the electrical relations of . ‘gency positions under predetermined condi-
the armatures and field windings, explosive tions, normally:open valve means located in-

- means for - intermittently .actuating said termediate said ipressure chamber and :said

switching device to its successive positions ‘actuating: means,.and an. actuating coil en-
under predetermined- conditions, and -means: ergized. to: close. said valve means upon the
for preventing more than one.actuation, if. attainment.of -predetermined voltage condi-
the machine voltages reacha predetermined i tions-in said-machines. S :

value. ' -~ Ini testimony ~whereof, I have hereunto
14, In a control system, the-combination - subscribed :my: name ‘this 26th.day of Oct.

with a plurality of dynamo-electric -ma- .-1918. :

chines = severally -having - armatures «and , 4
field windings, of a rotatable switching de- s ANDREW.H. CANDEE.
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