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UNITED STATES

PaTeEnT OFFICE.

MARTIN T. A. KUBIERSCIIKY, OF BERLIN, GERMANY.

METHOD OF CONTROLLING ELECTRIC MQTORS.

SPECIFICATION forming part of Letters Patent No. 648,696, dated May 1, 1900.
Application flled December 6, 1899, Serial Ko, 739,428, (Mo model)

To «ll whom it mey concern: )
Be it known: that I, MARTIN T. A. KU-

BIERSCHKY, a subject of the Emperor of Ger-

many, residing in Derlin, Prussia, Germany,

have invented certain mew and useful Im-
provements in Means for Controlling Eléctric

Motors, of which the following is a specifica-
tion. . ' :
My invention relates to a system of control

“whereby it is possible to control any number

of switching devices from a single point, and
is particularly adapted to controlling au elee-
tric-railway train in which for the purpose of
obtaining a rapid acceleration it is desirable
to so actuate the'operating-switches that the
motors on all the ears may be started simul-
taneously from any one of a number of points
on the train. * It hasheretoforgbeen proposed
to operate such a system by means of pilot-
motors on each of the cars controlled from a

master switch-or controller located &t any de--

sired point on the train. _
‘It is one of the objects of my invention to

simplify such an organization and to reduce |
the number of train-wires required to operate-

the various switches to a minimum. )

My invention comprises also.other features
which are fully set forth in the following de-
scription and defined in the accompanying
claims. .

. In carrying outmy invention I provide each
of the motor-cars of the train with a main
controller, .comprising the ordinary motor-

.controlling switches, and an auxiliary or pilot
motor for operating said switches, and I con--

trol the pilot-mhotors of all the cars from a
mabXter-controller located at any desired point
on the train. The corresponding switches on
each car are operated from the master-con-
troller by means of a single conductor, which
traverses the length of the train, and it is one
of the distinguishing features of myiuvention
that only two train-conductors are required
for operating the train in both directions. 1In
case electric brakes are used a third condue-

‘tor is used for braking in one direction and

a Yourth for braking in the other direction.
As soon as the master-controller is elosed in
any one of its several positions the pilot-mo-
tors on all the motor-cars are started and the
controlling-switch cylinders corresponding to

the particular position of the master-switch -

‘[ are thrown into-gear and are operated syn-

chronously at a cortain predetermined.speed
from the off to fall-power position without gg _

_any further operation of the master-control-
Jer. Therateatwhich thecontroiling-switches

are operated is so proportioned that the maxi-
mum torque is uSed throughout thé¢ whole

‘period of acceleration. 'Thespeedof thetrain 6o

at starting is therefore automatically con-
trolled and is not ‘dependent; on the skilfal-
ness of the motorman. If it should be nec-
essary to stop the train before the fall-power
position has been reached by the controlling- 65
switches, - the motorman mersly brings the -
master-controller to its off position, therchy
opening the pilot-motor eircuit and releasihg
locking devices which normally retain the
controlling:switches in their operative posi- 70
tions. - As soon as-the locking devices are
released the power-circuit is immediately
opened and the™ controlling-switches are
brought to their off position by means of ac-..
taating-springs, - . S
Roferring to the drawings accompanying
the specification, Figure 1 shows a diagram
of-eonnectiouns for a single car. . Fig. 2shows
thé details of constraction of the controlling-
switches and. thair operating -mechanisms. 8o
Fig. 3 is & cross-section on theline3 3 of Fig.
2. Fig. 4 is.a view in planof the locking de-
vice of the controlling -switch. Fig. 5isa
view in crogs-section along the line 5§ & of
Fig. 2. Fig. 6 showsa modified form of mas- 85

75

-ter-switch, and .Fig. 7'shows a modified dia-
‘gram of ‘connections for a single car.. . .

Referring to Figs. 1 and ‘2, I, IL, III, and
IV indicate the controlling-switchesof s sin- - -
gle car, the switch IV-being omitted in Fig. 2 go
for lack of space. - P indicates the-pilot-mo- -
tor for orerating said switches,and M M' the

_master-switolies. . Edch- of-the controlling-

switches is-provided with an electromagnet b

for actuating a switch+locking device and an' g5
electromagnet ¢ for attaating a main or cut- ..
out switch and for operatively connecting the
controlling-cylinder to the pilot-niotor. . The
windings. of ths electromaguets b-and c are - -
connected in serles with each other. The 100
electromagnets “of . the several controlling- -
switches on eachéarare at one end-connected

to a cginmon . conductor w', leading through

‘the pilot-motorP to ground. -At the other.



" end the electromagnets of cont.rollmg switch

10

I are connected to the train-wire ¢, those of
the siviteh II to. the wire £, and so on The
controlling-switches-on the other cars of the
train are smnlatly connected "to -the same
train-wires, and fromthese wires connections-
are made at various points, asshown, ateach
end of each car to terminals12 3 4 The
master-controllers M and M’, located one at
each end of the ‘car, comprise a controlling-

- switch C and a reversing-switch R and are
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at one point connected to the main solirce
through the coutact-shoes 8 S and the: con-
duetor 1. By throwing the reversing-switch
R to the. left.or to the rmht the master-con-,
troller may be. connected throngh the termi-
nals 1 to 4, inclusive, with the train- -wires ' ?
or BB {4,

With t,he réversing-switch R of the master-
controller M ¢onnected to the conductors £
P, as shown, if the lever of the controlling-
sthch is moved until it makes contact- be-
tween the segmeuts 6 7 current will flow from’
the. contact-shoe S through the conductor
to the segment G, and in the first position of
the switch through a smallresistance w to the
seyment 5. t]u-ouvh the lever of the master
controllmg switch to the segment 7 and
through the train-wire {' to the electromag-
nets band cofcontrolllnfr-s“ itechl, and thence
to the conductor w' and t,hrmwh the pilot-
motor P to ground. ~ The resxstance 1t is pro-
vided to prevent too great a current at start-
ing in the pilot- motor circuit; butitisnot an
essent.lal part of the system and may be omit-
ted, if desived.,

As soon as tho master-controller has been
closed the pilot-inotor begins to revolye, and
at tho same time the electromagnets bande
are brought into operation. - The electromag- ]
net ¢ operates to move a gear e along the
shaft of the switch-cylinder and into engage-.
ment with an intermittont gear or thnmbf,
driven by the pilot-motor,and thesaid cylinder
is operated step by step at each revolution of
the intermittent gear untilithasbeen brought
to its final poemon. The electromagnet -c
also serves to ¢lose a main or cut-out athch
z z between the conductor «w and the control-
lmg-smtch the circuit to each of the several
controlling - switches of the main controller
being open until its eylinder is thrown Into
opemtlon g

In Fig. 2 of tho dmwings I have shmvn
the switch-cylinders I and Il in off position
and the cylinder Il in operativerelation with

<
&

“the pilot- wotor and partially turned from its

off position, and from this figure, in connec-

tion with Fig. 3, which shows a vicw,in cross-.

scction along the line 3 3 of the S\\xtch Il in
Fig. 2, it will Lo scon that the gear ¢ is pro-
vided with teeth throughout a portion only
of its cireumtercnce, so that after .a certain
point in the revolution of. the controling-
switch cylinder has been reached the inter-
mittent gear f will not operate to move it fur-
ther. In ovder that the controling- switch

648,696

oylmdel may be locked against backward ro-
tation &s long as its magnét b is encrgizeq,

and, further, in order that the switeh- cylm-
der may be compelled to snap from one posi-
tion to-another, I have provided each switch-
cylinder with a star-wheel 2 and a pawl or
roller z for engaging the sate.- As soon as
.the pllot-mqtor cireuit is closed through any
one of the controlling-switches, tho- ma"nct
b, through its planger U’ and the levers ¢ “and
k brmws the roller ¢, carried by k, into en—
Aga"emenb with the star-wheel & and.holds it
thus against the tension .of the spring m.
‘Abova the cylinder of the controlling - sthch .
and between it and the star-wheel iy gr- -
ranged & spring inclosed in a box n, provided
with a flanged portion o, ]xavmg tecth at its
circumference. (See Fig. 5.) The springis
fastened at one end to a squared portion of
the shaft of tho switch-cylinder and at its.
other end to the side of the Lox, and a pawl -
p engaging the teeth of the flange o, provides

‘a means- for re«nlatmg the teuswn of the

spring. The spring could of -course be re- -
placed by any sort of a counterwewht or by

~amy suitable apparatus for givinga bwckward

motion to the switch-cylinder.

In Fig. 1'of .the drawmﬂs I have shown a
motor-controller comprising four controlling-
switches, one for each dlrectwn of running
-and one forbraking in each direction. Wxth )
‘the switch R in the position shown the clos-

ing of the controlling- switch C, so-that tho
se"ments 6 and 7 are connected by the lever
Y, wnll as already stated, close the main cir-
cuit to each of the eoutrollmfr-sthches Ton
the scveral cars-of the train’ by means of the ~
main switches z z,;and through the pllot-mo-
tors will opex.tte“the controlhno' switches in
astep-by-step manner to their final positions.
The 1notors on all the cars will be started
and the syiichronously-operating controlling-
switches will bring_tho power on gmslually
by the series- pamllcl or any other method of
motor control in such a manner that.a maxi-
mum torque will ba exerted ‘throughout the
wholo period of icceleration. \Vhen it is
desired to throw, off the powor, tho master-
controller will bo opencd and the maguets
b and c of each of the controlling-switches I
will bo deénergized. The main ‘cireuit will
be unmedmtely opened at = z, the geare will
-be withdrawn from engagoment with the gear
J and the' pawl ¢ from The star-wheel 1, “and
under -the influenco of the actuating-spring
the controlling - cylinders will bo hmn«ht to
their off position.
.. If instoad of merely throwing off tho power
-it, is desired to bring the train lo a standstill,
‘the lever ¥ of the 1 master-controller will bo
moved until it conneets the contacts 6 and 8.
As soon asthe lever i leaves the segment 7
of the master-switch the (,oulmllmfv-sthchcs
I will bo throwi out of action in the manuer
above explained; bus immediately the lover ¥
reaches the contact S a civeuit will bo closed
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3

several switches II to the pilot- motors and to ! illustrated in the drawi ings, while the contiel-

ground.
the same manner as the switches I; but in
this case the circuit will be closed at z z—not
to the centact-shoes 8, but to the brake re-
turn—while the eylinder-switehes will make

the conneetions neeessary for clectrie brak--

ine, as nnderstood in the art.

If it is desired to ‘operate the train in the
reverse divection, the switeh R is thrown-to
make: contact with the terminals 3.4, and
then the switches IIT 1V may be operated to
propel the train in the reverse direction or to
brake the train when so moving by manipu-
lating the contlollmg part C of the master-
sw1tch in the manper already described.

In Fig. 11 have shown the master-control-
ler as comprising two distinct switches, one
a controlling-switch for operating the motor.s
or applying the brakes and the other a re-
versing-switch which is used when it is de-
sired to reverse the direction of motion of the
train. It is evident that these two parts of
the master-controller might be combined in
one, and in Fig. 6 I havesoillustrated it. Re-
ferring to this figure,-w indicates the con-
ductor leading from the contact-shoe and the
numerals 1 2 3 4 the connections leading to

therespective train- conductors. If the switch-

lever ¥ is moved to-the right, the conductor
w may be connected to the train- wires I’ or 3,
according to the position of the said le\'er
while if 1t; is moved to the left eonnectlon
may be made from the conductor w . to the
train-wires % or f%, | ‘

While I have shown in Tig. 1 a main con-
troller. comprising a sep'nate controlling-
switch for each direction of motion and for
braking in cach direction, it is evidently not
necessary that four switches be used. Inm
some casesdt might be more o advantageous to
make use of a dlstmct braking appmatns,
which would reduce the numbcl of control-
ling-switches and the nuniber of train- -wires
to L\\o, and in this latter case a single con-

‘Arolling-switch properly connected to a re-

versing-switeh might be used for both dirce-
tions of r unning.

In Fig. 7 of the drawings T havexlln.,t,lated
the ecircuit conncetions for ‘a ear having a

single controlling-cylinder and a reversing-

switch for conneeting the motors for forwm-d
* backward lot'mon, and I have shown a
mastcl -switch of thetypoillustrated in Fig. 6.
Referring to FFig. 7, if- the lever ¥ of ‘the
master- coutrollcr at the left of  the  figure is
turned so as to connect the segment’ 14 with
the segment 15 current fr Lom the contact-shoe

.will pass through the conductor w to the seg-

ment 14, thon"h the switch-levery to the seg-
ment 15, and b) way of the train-conductor i
to the actu'unw solenoid +* of the reversing-
switeh V', and thenee throungh the pilot- 1no-
tor I’ to ground. ‘The cove pivoted at the

right of the shaft of the rev cl.sm"-swnch ayl-
inder will be'drawn into the soknond *and
the reversiug-switch thrown into the positson

These switches will be operated in.

ling-switel eylinder will be operated by the
b pilot-motor in thesmanner alrecady described.
“The driving-motors will be supplied with cur-
rent through the switches z = on cach of the
cars of the train and the train will be pro-
pelled in a certaindirection. If now it is de-
sired to,reverse the direction of mwotion, the
lever 4 of the mastep-controller is thrown so
that it makes coutact between the segments
14" and 15, current from the contact- -shoe
will flow throu"h the master-controller to t]m'
train-wire £ and through the solenoid ¢ of
thereversing-switch 13 to the clectromagnets
b and ¢; as before, ant-—thenee through the
conductor ' and pilot-motor I to vround

The'core pivoted at theleftof the shat't of the
1eversm"-sw1tch will now be drawn into its
solenoid ', the reversing-switch will' bo
thrown mto its other posmon connecting the
motors for rotation in the opposite. dn'cct,lon

the controlling-switeh cylinder will be oper-

ated as before, and the train will be propelled
in the reverse direction. -
that whether I use a.separate controlling-

gle controlling-switeh -in councetion with a
reversm,,-sthch but a single train-condue-
tor is required for each (lu'ecuon of motion,

While I . have illustrated my invention in
connection with certain specific apparatus, it
is evident that it is not limited thercto, but
that other arrangements may be 0mp1030d
without departmw from- the spirit of my m-
vention. :

T claim as my invention—

1. In combination, a train comprising one
or more motor-cars, main controllers on said
motor-cars, a single. pilot-motor on each mo-

car, a master-controller; and clectrical econ-
-nectious consisting of asmrrle train-conductor
fm' cach direction of running.

2. In combmatlon, a plumhtyof cars, main
controtlers -comprising ‘power and braking
switches carried by said cars, a master-con-

troller, and clectrical connections comprising
a sm("l@ train-conductor for each direction of
running and for braking in each direction.

3. In combination, a main controller com-
prising a plurality of switches, electrically-
controlled means for operating said switches
at a predetermined rate, a master-controller,
and eleetrical connections comprising con-
ductors. equal it number to the switches of
the main controller,

4. In combination, a main contmller, a pi-
lot-motor thercfor, a master-controller, a cut-
out switch, and connections such that bri ing.-
ing the master-controller to its off pOslhOll
oporates "the: cut-ouf. switeh., .

5. In eombination, a main (*ontlollex an
electromagnetie pilot-motor therefor, a mas-
ter-countroller, an clectromagnetic .cut -out

- brm"m" the mastor-controllor to its “off
nosmnn operates tho cut-ont sw utch

switch for each direction of motion or a sin--

tor-car for operating the controller on said.

switeh, and eircuit oonncchous stich “that -
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In combination, a controlling - switch,
a pilot-motor therefor, an electromagnetic
coupling device operatively connecting said
motor to said controlling-switch, means for
simultaneously actuating said motor and said
coupling device, and means forreturning said
controlling-switch to ‘“off ” position as soon
as the electroma"netlc couplmg device i is re-
leased. -

7. In combmatlou amain controller means
for operatmrr said control'er, & master-con-
troller, an electromagnetic cut-out switch,
angl circuit connectlons .such that brmgmo'
the master-controller toits ““off” position op-
erates the cut-out switch.

8. In.combination, a plurality of control-.
ling - switches, a common actuating means,
means for causing engagement between said

means, and a master-controller for coutrol-
ling sald engaging means.
9. In combination a plurality of grou ps of

- controlling-switches, a pilot-motor for each of .

25

30

said groups, means.for operatively connect-
ing said controlling-switches ta said. motors,
and a'master-controller for actuating said mo-
tors and controlling said conneeting moans:

10. Inasystem ot‘ train control, a plurahty
of .cars, cach provided with a controllmm
switch and 'a reversing - switch, méans for
actuating -said controlling -switches, means

. for-actdating said reversing -switches, and

35

two train-conductors connecting said revers-
ing-switch and said controlling-switch actu-
atmﬂ means with a master-controller, said
master-coutroller being so constructed and
arranged that a single manipulation operates
hoth thc contxollm" and reversing switches.

11. In combination, a controlling-switch, 4
motor for actuating said switch, means for op-
eratively connecting said controllmw-sthch
to said motor, and a single circuit for control-
ling said motor and said connecting means.

12. In combination, a coutxolllnw«smtch a
motor foractuating sald switch, means for op-

40

45

eratively connecting said controllinrr-switch :

to said motor, and means for sxmultaneously
actuating said motor and said connecting
means.

13. Tn combmatxon,a controllmg-sth,eh a
motor for actuating said switch, means forop-
eratively connecting said céntrollinv-smtch

- to said motor, a locking means for- said con-
trolling - switch,- and '‘means for simultane-
 ously actuatmg said ‘'motor, saxd connectmo'
means, and said locking means. .. -~
controlling - sthches and said actuating |

14, In combination, acontrollmg—swnbch a
main’ ‘switch, means ~for actuating said con-

5'6

55

trolling - swu,ch .means for actuatlno said .

main sw1tch and "a . master - controller si-
_multaneously conbrollmv the said” actuatmg
‘means.”

15. In'cdmbmatxon,acontlollmg-sthch a

.main switch, a motor for actuating said con-
1>trolling g,-sthch electromagnéticmeans for op-

eratively connecting said- ‘Gontrolling-switch

_tosaid motor,and for closingsaid mainswitch,
“and a single circuit forcontrolhnv said motor
‘and said electroma"netxc means.

In \vxtness whereof T have hereunto signed
ny name in the pre.senco of two subscubm"
witnesses. .
. MARTIN T. A. KUBIER%(,HKY
Witnesses: :

-HENRY HASPER,
WOLDFMAR HAurr.
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