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To all whom ot ma,y COTVCETTL: _
Be it known that I, FRANK E. CASE, a citi-
zen of the United States, residing at Schenec-

tady, in the county of Schenectady and State.
of New York, have invented certain new and

useful Improvements in Klectric Controllers,

(Case No. 749,) of which the followmn' is a
specification.

My present invention leldtes to the con-

struction of contr olling devices for electric
motors, and has for its obJect to devise acon-

troller which shall be adapted to regulate the
motors from rest to highest speed when used
for propulsion and by turnmn' the handle of
the controller in the opposite d1ree1310n to con-
vert the motors into generators for use with
electric brakes. This type of controller is
now well-known 1n theart. In general these
controllers embody all the connections in &
single cylinder, with the exception of the
usual reversing-switeh. The difficulty with
this construction has been that it makes the
cylinder unduly long, so that the case of the
controller is higher than is convenient for the
operator. The connections have also been
embraced in two eylindrical switches oper-
afed by separate handles and, with the re-
versing -switeh, provided with interlocking
devices of one kind or another, such that the
improper manipulation of the various han-
dles is prevented. While this is a good and
efficient form of apparatus, asisalso the first
one named, it 1s also open in some degree (0
the objection of making the controller unduly

large and to the further objection of having |

a multiplicity of motions which must be car-
ried out in predetermined sequence in order
to effect the purposes of the device. The ob-
jections te this, while in some degree known,

are not fully appleelated until the car 18 ac-
tually manipulated. While the deviee oper-
ates readily enough under all ordinary con-
ditions, the operator having a number of han-
dles to think of, some of which must De

brought to one poemon before the others can

be opelated is apt to become confused in mo-
ments of emergency.

In all manner of controlling devices 1t 18
now customary to employ eontaets for chang-
ing the resistance of the motor-circuit by eut-

so called, either at transition-points of the
controller or in making minor oradations of
speed between those whleh are effected by
changing the grouping of the motors.
fore ﬁnd it unnecessary in a braking-con-
troller to use more than one ree1sta,rlce—eW1teh
inasmuch as the resistance employed to reg-

ulate the motor speed may well be employed

to regulate the output of the motors as gen-

-elators, and therefore the braking effect.

By availing myself of this fact I am enabled
to construct a brake and power-controller in
IMOre eompaet form than it has hitherto taken
by using the resistance-contacts of the main
regulatm o-switch for operating the brake-cir-
cuitsand employing an auxiliary switch which
so shifts the connections that the motors are

| coupled in the proper way to act as braking-

generators, while of course the trolleyor other

current-supplyiscutoff. The ‘““brake-switeh,” -

as I prefer to call if, is mechanically con-
nected to the main regulatmﬂ‘-smteh g0 that
the great advantage of a single handle with
eontinuous rotation may be employed-;——-that

which none of the electrical apparatus is op-
erative, in the ordinary control of the carthe
motorman in making a stop turns directly
from the power positions, in which the motors
are driving the car, to the brake positions, in
which the motors are acting as braking-gen-
erators. No special separate locking means

are necessary for the brake-switch, because

being mechanically connected to the regulat-
nn'-smteh it is locked when that is locked
by the reversing-switch in the usual way. In
the practical embodiment of the invention I
place the brake-switch directly beneath the
reversing-switch and locate all of its contacts
oun acylinder of small size, this being all that
iS necessary, because the switch ha,s only
two operative positions. The mechanical
connection is such that its contacts are open
when -the regulating-switeh is brought to the
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off position, “and before the fixed contacts of
the latter switch connect with the movable

contacts the brake-switch i8 brought to one
or the other of its operative positione to ac-

cord with the direction of movement of the

operating-handle. By this arrangement no

tmn‘ in or out sections of ‘“‘dead” resistance, | plOV]SIOIl need be made for ep"ukmg atb the
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brake-switeh contaects, inasmuch as it is
always manipulated when the circuit is open.
T'he usual blow-out magnet is provided on
the regulating-switch, and as all the makes
and breaks by which current passes are made
therenodamage can be done tothe apparatus.

The accompanying drawings show an em-

bodiment of my present invention, Figure 1

being a iront elevation, with the cover re-

moved, of a controller in which it is em-
ployed. Tigs. 2, 3, and 4 are views upon an

enlarged scale of the mechanical connection

“between: the brake-switeh and regulating--

switch, Figs. 3 and 4 being plans of the op-
erating cam and lever looking down from the
line 3 4 of Fig. 2. TFig.5is a diagram of the
circuits.

I will first describe the mechanical con-
structions shown in Ifigs. 1 to 4.

In Ifig. 1, A is the case of the controller, B

18 the single operating-handle of the motor-
controlling mechanism, and C is the handle
of the reversing-switch D. E is the brake-
switeh, and Kis the controlling or regulating
switch. The contacts of the latter are not
llustrated in full, because they will be better
understood from the description of the cir-
culits as shown in Fig. 5. BM is the coil of
the blow-out magnet, the pole-piece of which
1s arranged as described, for instance, in the
patent to W. B. Potter, No. 524,396, but is
not illustrated herein.

T'he mechanical connection between the
regulating-switch and the brake-switech E
(whieh, it will be seen, is upon the same line
as the reversing-switeh D, but is not moved
by the same handle, the shafts being divided
at N) is shown in the bottom part of Fig. 1;
butitwill be better understood from the larger
IFigs. 2, 3, and 4. In these latter figures, I
1s the shaft of the regulating-switch, and F
that of the brake-switch. Upon a stud J is
pivoted the cam-leverI. Thisis athree-arm
lever, the arm I, carrying a pin 7, moving in
the slot [ of the erank-arm L, fixed to the shaft
E' of theswitch E. In Fig. 3 thisis shown in
the iIntermediate or off position of the switeh,
asillustrated in Fig. 5. Anotherarm I2of the
cam-lever carries a cam-roller+?, moving upon
the upper one of two cams II' H, fixed to the
shaft I' of the power-switeh X. Anotherarm
I' of the cam-lever, with its corresponding
roller ¢+, moves upon the lower cam H of the
two just referred to. The connecting-web I°
strengthens the parts, the whole of the ecam-
lever I, with its arms and the connecting-web,
being cast in asingle piece, although of course
It may be made in other ways. As already
explained, the switch E stands, in Fig. 3, in
its off position. Iig. 4 illustrates the same
parts when theswitch E is turned to the power
position by the partial rotation of the regu-
lating-switch K. In this case the cam-roller
+'rides upon the concentric portion of the cam
H, which it reaches by the incline %/, (shown
in dotted lines,) while the cam-roller 42 rides

upon the concentrie portion /% of the cam I, to |
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which it is earried by the incline 7.°. (Shown
in full lines.) It will be manifest that no fur-
ther change in the position of the rollers or of
the lever I will occur unless the switeh K is
agalin brought to its off position. The move-
ment of the parts when the switch is brought
to the braking position it is unnecessary to
1llustrate, as it is simply the reverse of that
shown in Fig. 4.

In IFig. 5 Iillustrate the circuits of the con-
troller. Ilerel'is the trolley or other source
of current. The motor-armatures are
marked, respectively, A’ A? and their fields
F’ %, the brake-shoes BS’' BS?, the regculat-
ing-resistance R. At R’ is shown a small
shunting-resistance for the brake-shoes,
which is brought into operation at the first
point of the controller, so that a small portion
of the trolley-current is sent through the
brake-shoes to demagnetize and release them.
I do not claim this in the present application.
The controller I{ is a series-parallel controller
of the well-known shunt type, in which one
of the motors (or more than one where a num-
ber of motors are employed) is shunted di-
rectly to ground around the other, the circuit
of the other motor being then opened to effect
the parallel connection in a way well under-
stood, these changes being carried out by the
contacts 10%, 11%, 11°, and 12°. 1t isto be un-
derstood that the switeh K is brought to one
or the other of its two operative positions by
the cam-lever I before the brushes of the
switch I make contact with the switch-cyl-
inder. In Iigs. 2 to 4 it will be seen that the
parts working on the cam are shorter than the
lever I, so that it is geared up, the switech E
moving faster than the switch XK. In the
power position the row of contacts marked
P of the switch K toueh the brushes, while
In the brake position the row of contacts
marked Q is brought into circuit. The row
of contacts marked P on the switch E con-
nect the dynamo-electric machines so that
they will operate as motors to drive the car
in & direction determined by the position of
the reversing-switch. The row of contacts
marked () on this switch operate to change

i the circuit connections of the dynamo-elec-

tric machines, so that they will operate as
generators and also to complete certain equal-
1z1ng connections hereinafter referred to. It
will be noted,therefore,that thisswiteh, which

IThavetermed the ‘““brake-switeh,” is provided

both with circuit-changing contacts and with
equalizing - contacts. The main regulating-
switch of the controller is provided with cur-
rent-regulating contacts, some or all of which
are used both in the power and the braking

-positions of the controller, and also with se-

ries-parallel contaects, which are used only in
the power positions of the controller. The

first circuit of the power position is as fol-
lows: from the trolley T to the contact 23,to 23°
24" 24,thence to the contact 1 upon the control-
ler I, and then through the various eross-con-
nections of the switeh to contact 7, then to the
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resistance R, and through the last sixsections | the end of the field F’ fto contaeﬁ-.ll, ‘and

of that resistance (1t bemw now well knownin
the art that a larger remstancem employed
for braking than for motor regulation) to the
contact 39, thence to contact 36, then to con-
tact 15 on the reversing-switeh, contact 16,
thence through the armature A’, contact 17
on the reversing-switch, contact 13, contact
o4, contact 32 by the cross connection be-
tween the contact-plates 34* and 52°, thence
through the field F', back to the controller at
contact 11, to econtact 10, to contact 19 upon

‘the reversing-switch, contact 20, through the

armature A° contact 21 upon the reversing-
switch, contact 22, through the field K=
ter Dassmg throuo‘h this field the current di-
vides, part of it passing through the resist-

ance R" and from the other termmal of that

resistance to the contact 28 upon the switch
E. The other path of .the current is to the
contact 13 on the controller, by the ¢ross con-
nection to contact 14, thence to the upper
terminals’of both of the brake-shoes BS' BS~.

and- after passing BS?® current goes to con-
tact 27 upon the switch K. Thus the two
brake-shoes and the resistance R’ are con-

nected in multiple between the end of the-
field I~ and the contact-plate 26* of the switch

L. - Here the paths unite and current flows
by contact 26, through the three contacts 27,
28, and 29 to the ﬂ'round at . The effect of
this is, as a,lrea;dy.pointed out, to pass current
through the brake-shoes, the bulk of the cur-
rent passing through the resistance R’, which
isof such smallamount that only a small frac-
tlon of current passesthrongh the brake-shoes.
At the next step of the controller the contact
14 Is open-circuited, and by tracing the con-
nections 1t will be found that this open-cir-
cuits the shoes BS' BS*. It does not open-
circuit the resistance R', however, and cur-
rent may still pass through this as before to
contact 28, contact 26 upon the switeh K, and
to ground; but this resistance is short-cir-
cuited by contact 12 on the controller K,
which here makes contact with plate 122, pro-
viding a direct path to ground for current
from the field K< through contact 13, contact
12, and the ground-wire to ground atG. The

other circuits of the controller regulate the

motors by changing the amount of the resist-

ance R in the circuit—that is, as the contact
6 touches contact 6* a portion of the resist-
This occurs progressively,

ance 1s cut out.
until when the contact 2* touches 2 all of the
resistance 1s cub out and the motors at this
time are 1n series with no resistance .in. cir-
cult, giving the nusual series arrangement with
maximum torque per ampere. As the con-
tacts 2 3 4 pass off the cylinder-contacts in
the continned rotation of the switeh resist-
ance Is again cut into circuit until the time
when contact 11 tonches both contacts 11* and

Af-

‘ment of the eyhnder
| ing position, and in this case the armatures A’

At this time a shunt is thrown around
the second motor and current passes from i contact 11.

‘thence to.the plus-terminal of armature A®by

contact 10 and contacts 19 and 20 upon the
reversing-switch, and so on through the field
I?, contaets 13 and 12 to ground. The other
or shunt cireuit is closed when 11 touches 11°

and contact 12 touches at the same time 12°,:
the two being cross-connected and giving a

path {rom the contact 11 to contact 12, and
thustoground at G. Whencontaet 11l breaks
with contact 11*, the circuit of armature A®is
opened, contact. 10 at the same time passing
off  contact 10%, thus opening the circuit in
two places. - When contacts 9 and 10 touch
9*and 10%,an mdependent carrent-path to the
second motor is provided from one end of the
registance R to contact 9, thence to contact
10 and to contacts 19 and 20 upon the re-
versing-switeh, and so on through armature
A°, ﬁeld K=, contaets 13 and 12 to ground.

Fuarther rotation of the switch cuts out sec-

tions of resistance in this multiple position of
the motors by means of contacts 4°, &c., in
the same way as already described with ref-
erence to their series position. Whenever
the switch K is passed through its off position
and isbrought so that the contacts touch the
plates in the row:Q, the brushes of the con-
troller K pass to the left and touch the con-
tacts on that side, as shown in the develop-
T'his is the first brak-

and A* act to supply current from their plus-
terminals, being connected in multiple, the
brake-shoes being connected between the ar-
matures: and fields and equadlizers being
thrown across both ends of the fields and ar-
maftures.

in this application, although of my inven-
tion. T'hey are more fully sef outin my pend-

ing applications, Serial No. 642,908, June 30,

1897, and Serial No. 644,884, July 17, 1897.
In these applications: claims both broad and
specific are made to this invention. The ar-
rangement of the brake-shoes with the resist-
ance R’ is also described and claimed in the
cases referred to. DBeginning with the arma-
ture A’ current passes from its plus terminal
to contact 16 upon the reversing-switch, then
to contact 15, (it being understood that the
contacts of the reversing-switch are not shift-
ed when the switch Kisturned, but that they

{ still .remain upon the row of contacts P.)

From contact 15 current passes to contact 30,
which now rests on contact 36°, thence to con-
taet 29, thence. through the brake-shoe BS/,
passing to the left to contact 30.
current has two paths, one from contact 31,

the other from contact 82. TPassingfrom con-

This arrangement has particular
advantages, which, however, are not claimed

Here the
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tact 32 1t goes through the field F’ thence to

contact 11 which here touches contacb 11°.

The other path from the switch K isfrom con-
tact 31, passing from the field % and reach-
.ing.the contact 13, which here touches con-
tact 13* on the left, being. thus connected to
Current also passes from the
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plus terminal of the armature A? to contact | regulating-switch of eylindrical form, a re-

20 upon the reversing-switeh, contact 19, to
contact 25, the lead beyond this contact be-
Ing open-circuited at 10 upon the controller,
from contact 25 to contaect 27°, and thus to con-
tact 27, through the brake-shoe BS? 1t will
thus be seen that the armatures A’ A*are con-
nected in multiple and their current is fed
through the brake-shoes in multiple and the
fields in multiple, each brake-shoe being con-
nectedinseriesbetween thearmatureandfield
of the motoroperating it, with a connection be-
tween the leadswhichconnecteach brake-shoe
to the field. These all unite at the contacts
1land 15 of the controller. I'rom these cur-
rent passes over the lead from the brush 12 to
the ground-wire. This wire ishere used like
any other lead in the controller, and its be-
ing grounded has no relation to the circuit
ecxceptasa satety precaution. Current passes
over it to contact 26, thence to contact 26Y,
contact 24°, contact 24, then tocontact 1 upon
the controller . The next contact in cir-
cuit on this side in the first position is con-
tact 5, which thus leads to the first section of
the resistance. Cuarrent passes, therefore,
through all of the resistance to contact 35
on the switch E, thence to contacts 34 and
59, Hrom 34 eurrent passes to contact 18 on
the reversing-switch, to contact 17, thus to
the other side of the armature A’. From 33
the circuit is to contact 22 on the reversing-
switch, contact 21, and to the other side of
the armature A% Iurther revolution of the
controller IL acts simply to cut out sections
of resistance until the resistance is all cut
out, leaving the two motors in multiple feed-
ing current through the brake-shoes.

It will be seen that some of the contacts on
the controllerare illustrated as broken, which
is intended to indicate that they extend
around the baclk of the eylinder, so that the
same contactis nusedintwodifferent relations.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. The combination of a regulating-switch,
a brake-switeh, a reversing-switch, and a me-
chanical connection between the regulating
and brake switches, such that movement of
theregulating=switeh handle brings the bralke-
switch into an operative position, and the far-
ther movement of the handle actuates only

the regulating-switech.

2. The combination of a reculating-switeh
o o 3

a brake-switeh, a reversing-switeh, and a me-

chanical connection between the regulating
and the brake switches, such that the move-
ment of the regulating-switch handle brings
the brake-switch to one of two operative po-
sitions, and further movement of the handle
actuates only the regulating-switeh.

3. 1The combination,inacontroller,of three
separate cylindrical switches, two of which
have a common axis, and a mechanical con-
nection between the third swiltch and one of
the other two, moving them simultaneously.

4. The combination in a controller, of a |

versing-switch and a brake-switeh the axes
of which are in line, and a mechanical con-
nection between the regulating and brake
switches.

5. The combination, with a motor-regulat-
ing switch of combined resistance-changing
and series-parallel type, of a second switch
mechanically connected thereto and having
contacts by which, when the motor-regulat-
Ing switeh is moved in one direction from its
off position, the circuits are established by
the second switeh for motor regulation, and
when moved in the opposite direction brak-
ing-circuits are established, including the re-
sistance-changing contacts only of the power-
switeh.,

6. Thecombination of the camson the regu-
lating-switeh, the erank on the brake-switeh,
and a lever having its short arm operated by
the cam and its long arm actuating the crank;
whereby the brake-switch is brought to oper-
ative position before the contacts are closed
at the regulating-switeh, and further move-
ment of the handle affects only the regulat-
ing-switeh.

7. In an elcetric controller, the combina-
tion with a regulating-switeh, of a separate
brake-switch, a single actuating device for
sald switches, attached to said regulating-
switch, and an independently-working re-
versing-switeh.

3. In a controller, the combination with
regulating and brake switches, of means for
operating the regulating-switch, means for
operating the brake-switech, the latter switeh

being operative only by the operation of the

regulating - switeh, and an independently-
working reversing-switeh.

9. In a controller, the combination with
regulating and brake switches, of an actuat-
ing-handle for the regulating-switch, means
whereby the movement of the regulating-
switch, exclusive of other means, operates the
brake-switch at a time when the regulating-
switch connections are broken, and an inde-
pendently-working reversing-switch.

10. In a controller for dynamo-electirie ma-
chines, the combination of a switch adapted
to regulate said electric machines, both when
operating asmotors andas generators,aswitch
adapted to make connections whereby the ma-
chines are changed from motors to generators
ata time when the connections of said regulat-

1ng-switch are open, a single actuating means

for said switches, and an independent revers-
ing-switeh.

11. Inacontroller forelectric machines, the
combination of a switch adapted to reculate
said machines both when operating as motors
and as generators, a switeh adapted to change
the mode of operation of said machines, a sin-
gleactuating meansforsaid switches, adapted
to operate the brake-switch at a time when
the connections of the regulating-switeh are
broken, and anindependent reversing-switeh.

i2, In a controller for dynamo-electric ma-
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chines, the combination of power and brake | regulating-switch and a reversing-switch, of a

circunitsforsaid machines, aregulating-switch

~adapted to be used in both the power and

brake circuits, means for operating said

switch, and a separate switch for connecting

the machines to operate as motors or genera-

tors, said switch being adapted to be a‘ctuated
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“sald machines,

only by the movement Of the regulating-switch
from its open position to its power or brake
positions. -

13. In a controller for ds namo- ele(,trlc m &-
chines, the combination of power and brake
circuits for said machines,a regulating-switch
adapted to be used in both power and brake
circuits, means for operating sald switch, a
separate switch for.connecting the machines
to operate as motors or generators, and means
whereby the said switch can be actuated only

bythe moving regulating-switeh when the lat-

ter is passing over its off position.

14. In acontrollerforelectric machines, the

combination of power and brake circuits for
a regulating-switch for both
said circuilts, a separateswiteh for causing the
machines to operate as motors or generators,
a single actuating-handle for said switches at-

tached to the regulating-switeh, a mechanical

connection between said switches, whereby
the said separate switch is actuated, and an
independent reversing-switch.

15. In acontrollerforelectricmachines, the

combination of power and brake circuits for

said machines, a regulating-switch for both
sald circuits, a separate switeh for causing
the'machines to operate either as motors or

generators, a single actuating-handle for said

switches attached to the regulating-switch,
means controlled by said actuating-handle
for operating said separate switch when the
regulating-switeh isin its off position, and an
mdependent reversmmsmmh | -

16. In an electric -eontroller for power and

brake circuits, the combination with a regu-
lating-switeh arranged to regulate the flow of

current both in the power and in the brake
circuilt, of a reversing-switch, a separate
brake-switch, and means for actuating the
regulating-switeh,said meansalso exclusively
controlling the operation of the brake-switch.

17. Inacontrollerforelectric machines, the

combination of a switch adapted to regulate
sald electric machines both when operating as

motors and as generators, a switeh adapted to

make connections whereby the machines are
changed from motors to generators, a single
actuating meansforsaid switches, and a third
independently - operated switch adapted to

~ change the direction of motion of said ma-

6o

: ehmes

18. In an electric controller, the combina-

- tlon with a regulating-switeh and a revers-

ing-switch, of a brake-switeh, means for actu-
ating theregulating-switech, and a mechanical

connection between the switches whereby

alone motion is communicated to the brake-
switeh.

brake-switch, means for actuating said regu-
lating - switeh, a mechanical connection be-
tween the regulating and brake switches, and

 gulding means on each switch adapted to en-

gage the mechanical connection to intermit-
ten tly and eteluslvelv operate the brake-
switch.

20. In a controller, the combination with a
regulating-switch and a reversing-switch, of
abrake-switch,meansforactuating said regu-
lating-switch, a mechanical connection piv-
oted independentlyof the switches, and guid-
ing means on the regulating and brake
switches adapted 1o engage the mechanical
connection to 1intermittently operate the
brake-switch. |

21. In a controller, the combination with
regulating, brake, and reversing switches, of
means for actuating the former, cam-surfaces
on the regulating-switch, a slotted cerank on
the brake-switeh, and a mechanical connec-
tion between the switches adapted to engage
with the cams and cerank. |

22. The combination with two electric
switches, of supporting-shaftstherefor,means
for actuating one shafft, two cam-surfaces on
the latter, a slotted erank on the other shatt,
and an independently-pivoted lever adapted
to engage with said ecams and erank,whereby
the driven shaft is partially rotated during a
part of the rotation of the actuating-shaft.

28. The combination with two electric

switches,of supporting-shafts therefor,means

for actuating one shaft, two cam-surfaces on
the latter, a slotted ecrank on the other shaft,
and an independently-pivoted three-armed
lever carrying a pin on one arm to engage
with the slotted crank,
other arms for engaging with the cams.

24. In a controller, the combination with a
regulating-switch, actnating means therefor,
a separate brake-switch, means whereby the
latterisactuated by the ODGI"&LIOH of the regu-
lating-switeh, and an independently con-
structed and operated reversing-switch hav-

ing its axis in the same line with that of the

bra,ke switch. |

25. In combination, in a controller havmﬂ'
contacts for power :zmd braking,a main sw1tch
provided with current-regulating contacts,
and an auxiliary switch provided with circuit
changing and equalizinﬂ contacts.

20. In combination, in a controller having
contacts for power and braking, a main svnbeh

- provided with current-regulating contacts,an

auxiliary switch provided with cireuit chang-

ing and equalizing contacts, and an 1nde-
-_ -pendent reversing-switch.

27. In combination, in a controller havmn*
contactsfor power and braking,amain SWltC]l
comprising current - regulating and series-

multiple contacts, and an auxiliary switch-

comprising circuit ehanfving and equalizing
contacts.
28. In eombln&mon in a 0011131'011@1‘ havmﬂ

19. In a COlltl oller- the combination with a | contacts forpower and bmkmg, 2 main smtch

and rollers on. the-
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coinprising eurrent-regulating contacts, an
auxiliary switeh eomprising circuit changing
and equalizing contacts, and a mechanical
connection between said switches.

29. In combination, in a controller having
contactsfor powerand braking, a mainswiteh
comprising current-regulating contacts, an
auxiliary switch comprising circuit changing
and equalizing contaets, and a mechanical
means whereby theauxiliary switch isthrown
into one of its operative positions by the
movement of the main switch from its off po-
sition.

50. In combination, in a controller having
contacts for power and braking, amain switeh
comprising current-regulating contacts, an
auxiliary switch comprisingeirecuit changing

697,445

and equalizing contacts, and a mechanical

means whereby the auxiliary switchis thrown

into one of its operative positions by the ini-
tial movement of the main switeh from its
olf position.

51. In combination, in a controller having
contacts for power and braking, a main con-
trolling - switeh, an auxiliary controlling-
switch, a reversing-switeh, and a mechanical
connection between the main and the auxil-
iary controlling-switches.

In witness whereof I have hereunto set my
hand this 20th day of June, 1898.

FRANK K. CASE.

Witnesses:

L. B. IluLL,
A. I1. ABELL.
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