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SPECIFICATION forming part of Letters Patent No. 585,772, dated July 6, 1897,
| Application filed January 5, 1897, Serial No. 618,081, (No medel,)

L - wwm —r—r——Trm

Yo all whom it may concern:
- Be it known that I, ALEXANDER F. Mac-
DONALD, & citizen of the United States, re-

- siding a$ Schenectady, in the county of Schen-

ectady, State of New York, have invented

certain newand useful Improvementsin Elec-

tric Controllers, (Case No. 455,)
following is a specification.
T'he presentinvention relates to controllers
for controlling electric motors. Thave aimed
to simplify the construction of the controllers
by lessening the number of necessary moving
contacts and in certain cases arranging the
contacts on the controller-drum so as to econ-
omize space.

of which the

- The improvement herein set forth may be

embodied in controllers for a number of dif-
ferent purposes. I show it applied to con-
trollers used for braking and regulating elec-
tric motors on electric tramways, and also ap-
plied to controllers for low and high speed
combinations, such as are used for heavy
traffic, since both of these types of eontrol-

lers are now especially notable instances in

which simplification is desirable in order to
keep down the size and weight of the appa-
ratus. | | o |

In a combined regulating and brake con-

troller 1 dispense with the extra set of mov-

g contacts heretofore employed for estab-
lishing the brake-circuit, and I utilize in their

- stead the moving contacts normally employed
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in establishing and controlling the power-cir-
cult, thereby reducing the number of moving
contacts and the cost of maintenance to a

~minimum. In carrying out this particular

feature of the invention a single set of con-
tacts 1s mounted on a cylinder in the usual
manner. Situated in such a position that
they will make contact with the moving eyl-

inder are two sets of stationary brushes-ar-
ranged in alternation, the contacts on the ¢yl-

inder bearing such a relation to the station-
ary sets of brushes that only one set can be

in engagement with the cylinder at a given

time. To move the cylinder in a vertical di-

rection, so that the contacts thereon may be
opposite the desired set of brushes, a lever is
provided, so arranged that a movement in
50 once direction will move the contacts on the

[ I

cylinder to a point where they will engage

with one set of brushes, and when in the other
direction the contacts will be in a position to
engage with the other set of brushes. One
set of stationary brushes is connected to the
dynamo-electric machines in such a manner
that when current is supplied thereto by mov-
ing the contact-cylinderinto engagement with
the brushes the dynamo-electric machines
will act as motors and propel the vehicle.
The second set of brushes is so connected that
when the contacts on the cylinder are moved
to a position opposite them and the circuit
closed the dynamo-electric machines, having
been converted into generators by suitable
means, will supply current for braking pur-
poses, and by varying the position of the con-

tact-cylinder the resistance of the circuit may

be regulated. |

In certain types of controllers with which
I'am familiar, particularly designed for heavy
work, a commutating-switch is employed for
establishing a series or parallel relation of
the motors and a separate rheostatic switeh
or cylinder for closing the circuit and regu-
lating the motors when so connected.

By my present invention the commutating-
switch is dispensed with and a double set, of
stationary brushes provided, so connected

with the motors that when one set of brushes

18 in engagement with the contacts on the
moving cylinder a series relation of the mo-

tors 1s established and when with the seeocnd

set a parallel relation, the cylinder being so
arranged that the resistance of the circuit in
either case may be varied as desired.

A further object of the invention is to re-
duce the height of the contact-ecylinder,
(which in controllers designed for heavy work
i8 an important advantage,) at the same time
maintaining suitable insulation between con-
tacts. The invention also has for its object
to utilize the inner periphery of the cylin-
der, which as ordinarily constructed is unem-
ployed. | |

In carrying out the last-named feature of
my invention certain of the contacts are
placed on the inner periphery of the cylin-
der and preferably staggered with respect to
those on: the outer periphery, thereby reduc-
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ing the liability of short-eircuiting by the
serews or bolts employed in securing the con-
tacts to the eylinder. Extending upward in-
side of the cylinder in a direction parallel to
the actuating-shaft is a suitable insulating-
support, to which are secured the sets of
brushes, the cables or connections therefrom
being brought out in any suitable manner
which will permit the free operation of the
cylinder. A second set of brushes would also
be mounted for engagement with the other
set of moving contacts.

In the accompanying drawings, attached
to and made a part of this specification, Irig-
ure 1 is a diagrammatic view of my inven-
tion with the circuits arranged for propelling
and brakine purposes. Iig. 2 is a diagram-
matic view in which the circuits are arranged
for high and low speed combinations. Iig.
3 is a plan view of the contact-cylinder. Ifig.
1 is a sectional view of the same, and Ifig. o
is a section on line 5 5 of Kig. 4.

The cylinder A is provided with contacts
mounted thereon in any desired manner and
adapted for rotary movement. Situated at
one side of the eylinder are two sets of sta-
tionary brushes arranged in alternation, those
numbered from 1 to 10 being employed when
the motors M and M’ are employed for pro-
pelling the vehicle and those from 11 to 22
when the motors M and M’ have been con-
verted into generators and are supplylng cur-
rent to the brakes S. A reversing-switch
I3 is located in any convenient part of the
controller-casing and is so arranged that the
direction of rotation of the motors may be
reversed, and also the relation of the field
and armature of the motors at the time 1t 18
desired to econvert the motors into generators
and supply current to the brakes S. I prefer
to employ for this purpose the switch mech-
anism shown in the patent to E. A. Sperry,
No. 566,426, dated August 25, 1896. As the
particular construction of the reversing-
switch forms no part of this invention, fur-
ther reference to the operating mechanism
will he omitted.

In TFigs. 5, 4, and 5 I have shown the me-
chanical construction of the switch. A cen-
tral shaft B is provided on which are mounted
the spiders C C, provided with spokes and a
flange which on its outer periphery is polyg-
onal, thereby furnishing a good bearing-sur-
face for the insulating-pieces D, which form
the barrel of the controlier. AMounted on the
insulating-pieces D are the contacts E, which
are divided in any suitable manner to give
the desired electrical connections. At the
lower portion of the cylinder or barrel and on
theinsideareanumberof contacts E'.  These
are similar in construction to those on the
outside and are preferably staggered with re-
spect thereto. This reduces to a minimum
the liability of short-circuiting between the
contacts by the serews or bolts employed in
their construction. Engaging with the con-

resistance in clreuit.
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I tacts E and B are rows of brushes mounted

on insulating-supports I ¥'.  These brushes
are provided with springs, permitting them to
make good contact with the moving cylinder.

In order to raise the cylinder A vertically
when it is desired to establish new ecircuit
conneections, a collar B’ is mounted on the
shaft B, and engaging therewith is a cam I,
mounted on the shaft I and actuated by
means of the lever . The cam and lever
are so arranged that when the latter is in the
extreme forward position the eylinder will be
in the position shown, but when the lever 11
is moved to the left the cam I’, engaging with
the collar B', will lift the cylinder bodily to
a position where its contacts will be opposite
the second set of stationary brushes and in
position to codperate therewith. Surround-
ing the eylinder A is a suitable case provided
with bearings for the shaft B and also for the
cam-shaft I. Thecylinder A can be actuated
by any suitable means, a handle G being
shown.

In clectric controllers when employed for
heavy work it is necessary to employ a large
number of contacts which are suitably spaced
one from the other to maintain good insula-
tion. This involves the use of a contact-cyl-
inder having a large number of rows of co-
tacts, the number of contacts being at times
so great that it is necessary to provide two
cylinders and gear them together. In the
present invention I reduce the vertical height
of the cylinder by mounting certain of the
contacts on the inner periphery of the ¢ylin-
der, as described. It is immaterial which ol
these contacts are so placed. Itis, however,
desirable to place thereon contacts which are
liable to the least amount of sparking, it be-
ing well known that in controllers sparking
is less liable to occur at some points than
others, dueto the particular connection which
the contact-brush at this point makes with
the motor or motors.

Referring to Fig. 1, the operation of the

controller will be described in connection with

the electric brakes. Assuming, for example,
that it is desired to propel the vehicle, the
eylinder A is brought to the position shown
in full lines, and current entering by the trol-
ley T passes to brush 1, to the contact oppo-
site it on the cylinder A, thence to the brush
2 by contacts and cross connection on the
cylinder A, through the resistance R, wire «,
to brush 23, by the contact on the cylinder b
to brush 24, thence to armature of motor M,
to brush 25, thence by contact on switeh I3 to
brush 26, to the field of motor M, to brush 9,
to contact on eylinder A, by cross connection
on the cylinder to brush 10, to brush 27, by
contact on the reversing-switch 13 to brush
28, to the armature of motor M’, to brush 29,
by contact on switch B to brush 30, to the
field of motor M’, to ground ¢g. This will es-

tablish the series relation of motors with full
As the eylinder A is
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rotated from right to left one section after

another of the resistance R is cut out of cir-
cult until the motors are connected directly
between the trolley and ground.

If it is desired to brake the vehicle, t]ze cyl-

1inder A, by meansof the lever I and. the mech-
“anism prekugly deseribed, will be raised to
the position shown in dotted lines.

At the
same time by suitable mechanism the revers-
mg-switeh B will be moved so that thebrushes
28 to 80, inclusive, will be in position to en-
cage with the middle row of contacts, and the
circuit will be as follows, assuming it to be-

ein at the point catthe end of the resistance
15

R: by wire o to brush 23, to brush 25 by
means of ¢ross connection on'the_switeh B,
through the armature of motor M in the di-
rection indicated by the dotted arrow, to brush
24, to brush 26 by means of the contacts on
the reversing-switch, to the field of motor M,
the current flowing in the same direction as

~when used for propellmw the vehicle, to brush
21, to the opposite contact on the eyhnder

A, by cross connection to the next lower con-
met to brush 22 ,toground g'. Startingagain
E’Lt pomt ¢, the Seeond Clrcuitis throuﬂh brush

J, by Gl‘OSS~GOH11ﬂGtGd contacts on the cylin-

'der A to brush 20, to brush 27, by cross-con-

nected contacts on the reversing-switch to
, to armature of motor ”\f in the di-

28, by cross-connected contacts on the revVers-
ll]f_f-SWltCll to brush 30, to the field of motor
M', and to ground ¢. The CurY ent then passes
from the frrounds g and ¢’ of both machines

- to the 31’*01111(:1 g%, thence through the brake-

“magnets S in series to brush 11, thence by

4.0
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cr ObS-COll’ﬂthed contacts on the cylmdel A to
brush 12, through the See‘mons of resistance
R to the sta,rtmﬂ -point ¢.” It will be seen

“that the motors are connected in multiple and

are supplying current to the br ake-magnets
S, which are connected in series. Ifurther

| movement of the eylinder A to the left will-

cut the sections of resistance R out of cirecuit

step by step until it is entirely eliminated.
It will be observed from the above that one
set of the stationary brushes is so connected

with the motor-circuits that when current is
supplied thereto through the cylinder A the
motors are connected to perform one opera-

~tion and that when the cylinder A is shifted
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to its upper position the brushes, which will
then engage with the contacts on cylinder A,
establish a different set of circuit 1‘61&1:101]8
and in this case are employed for a different

- purpose—namely, that of braking the vehicle.

el 1‘@1%1011 18 estabhshed

In Fig. 2 I have shown a modlﬁcatwn of my
nwenmon in which the cirenits and contacts
are S0 ari :gm ged as to establish high and low
speed Gombnmtlons - The brnshes 1 10 §, in-
clusive, are so arr: mﬂed that when the cir-
cuib is established 1]11 ough the switeh A a se-

‘ries relation of the motors i 1s established, and

when the brushes 11 to 20 arein engagement
with the contacts on the cylinder A a paral-

~ The cylinder A .

Co

in this figure 18 shown in its upper or paral-
lel poswmn the dotted lines showing its lower
or series position. The ecircuit throuﬂh the
motors being readily traced, further deseup-
tion is unnecessary.

In a controller of this kind it is necessary
to bring the cylinder A to the *“off” position,
which wﬂl interrupt the circuit, before shift-
ing it to its upper position either for braking
or J?or high-speed purposes.

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

1. In anelectric controller, the combm&tmn
of a single set of moving contacus two sets of
bruahes mounted for dlsmm ultaneous engage-
ment therewith, the two sets of blubhes es-
tablishing difterent cireuit combinations of
the dynamo-electric machines, and means for
changing the relation between the contacts
and sets of brushes.

2. Inanelectriccontroller, the combination
of a contact-cylinder mounted for rotary
movement, stationary brushes mounted for
engagement therewith, means for imparting
a rotary movementtothe eylinder, and means
for moving the cyhnder 1n a direction paral-
lel to its axis when it is desired to establish
a new relation of the motors.

. Inan electriccontroller, the combination
of a cylinder mounted for 1*0tm*y movement,
a set of contacts mounted thereon, means f01
moving the cylinder parallel to its axis, two
sets of brushes mounted for engagement with
the contacts on the eylinder, onesetof brushes
being arranged to establish one combination
of cu*cmts when in engagement with the cyl-
inder-contacts, the other set of brushes es-
tablishing a different combination of circuits
when engaging with the same contacts.

4. Tnan electﬂc controller, for electrically-
propelled vehicles, the eombmatlon of a single
set of moving conmets set of brushes so0
connected to the motors that the latter will
propel the vehicle when the power-cireuit is
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completed by the cylinder-contacts, a second

set of brushes so connected as to estabhsh the
brake-circuit when the circuit is closed by the
contacts on the cylinder.

5. In an electric controller, the combina-
tion of a contact-cylindermounted for rotary
movement, means for moving the cylinder in
a direction paraliel to its axis, brushes mount-
ed for engagement with the eyhnder certain
of them engaging with the cylinder-contacts
when the cyhnder 18 1n one position, the re-
mainder after the ey 1m der has been moved to
a new position.

6. In an electric Contr‘ollel the combina-

tion of a cylinder, a single set of contacts
mounted thereon, a set of brushes so con-
nected to the motors that the latter will pro-

pel the vehicle when the circuit is completed

by the ecylinder-contacts, a second set of
brushes normally out of engagement with the
cylinder-contacts and so GOullected as to es-
tablish the brake-circuit when the latter is
closed by the cylinder-contacts, and means
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for moving the cylinder-contacts into a posi-
tion for codperating with the brushes con-
nected to the bralke-circuilt.

7. In an electric controller, the combina-
tion of a cylinder provided with a single set
of contacts permanently connected to give
any desired motor combination, two sets of
brushes niounted on a vertical support, the
brushes of one set alternating with those of
the second set, the stationary brushes and
cylinder-contacts bearing such a relation to
cach other that only one set of brushes can
be in contact at a given time, and means for
moving the c¢ylinder into position for engage-
ment with either of the sets of brushes.

S. In an electrie controller, the combina-
tion of a contact-cylinder provided with con-
tacts mounted on the outer periphery of the
drum, contacts mounted on the inner periph-

cry, stationary brushes engaging with the
outer peripheral contacts and stationary
brushes engaging with the inner peripheral
contacts.

9. In an electric controller, the combina-
{ion of a spider or support insulation mounted
thereon forming the drum, contacts mounted
on the inner periphery, the inner and outer
peripheral contacts being staggered, station-
ary brushes engaging with the outer set of
contacts, and stationary brushes mounted on
a suitable support within the drum making
contact with the inner contacts.

In witness whercof I have hereunto sct my
hand this 31st day of December, 1390.

ALEXANDER 1Y, MACDOXNALD.

Witnesses: '

A, O, DAVAGE,
B. B. 1ITLL.
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