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UNTTED STATES PATENT OFFICE.

TIIOMAS S. PERKINS, OF IDLEWOOD, PENNSYLVANIA, ASSIGNOR TO THE
WESTINGHOUSE ELECTRIC AND

PENN SYLVANIA

MANUFACTURING COMPANY, OF

CONTROLLER FOR ELECTRIC MOTORS.

SPEGIFICATION fOrmmg pmt of Letters Pa,tent No. 656 571 dated August 21, 1900

Application filed January 18, 1800,

uerla,l No. 1, 365. (No moc'lel )

To all whom it may concerm: .
Beitknownthat I, THOMAS STEEL PERKINS,
a citizen of the United States, residingat Idle-
wood, in the county of Allegheny and State
of Pennsylvania, have invented an Improve-
ment in Controllers for Electric Motors, of
which the following is a specification.
Myinventionr elates toapparatusemployed
for controlling electric motors, and has par-
ticular 1*e_ference to such controllers as are

employed in connection with motors utilized

for propelling railway-vehicles, althongh not
necessarily restricted to such use.

The object of my invention is to provide a
new and improved means for extinguishing
the ares which form between the stationar y
and movable contacts of a controller when
the movable member is rotated to make cir-
cuit changes, vary resistance, or open the cir-
cuit, such means being more effectivein oper-

ation than anythmw of a similar character |

known to'me as heretofore emnloyed for these
purposes. |

With this end in view I h::we devised the
means shown in the accompanying drawings,
in which—

Figure 1 isa frontelevation of acontroller,
p&rts being broken away and the front por-
tion of the casing and the wiring being omit-
ted. Fig. 2 18 a 'plan view of the operating
mechanism, the casing being shown in section.
Fig. 3 is a section taken on line 2 x of Fig. 1
Figs. 4 and 5 are respectively a front eleva-
tmn and a longitudinal sectional view of one

of the pole-pieces for the blow-out magnets.

Fig. 6is a view, partiallyin plan and pmtlally
in sectionﬁ of one of the arc-shields. Fig. 7
is a view similar to Ifig. 6 of an arc-shield of
dif Fig. 8 is a view, par-

ferent construction.
tially in end elevation and partially in sec-
tion, of three arc-shields and a portion of a
pole-pleee of the blow-out magnets.

The details of construction are as follows:

The back portion or base 1 of the frame is
or may be of usual construction, but as here
illustrated and utilized should be formed of
iron or steel in order that it may serve in
part as the path for the magnetic flux., The
front and side portions 2 of the casing may

il L

'F

with which the confroller is used. A
these features are well known 1in the art and

shaft.
cated at the opposite sides of drums 10 and

be of any suitable form or mater ial here 50

shown as made of sections of wood fastpned
together by tongues and grooves. The back
or base 1 1s prOVid‘ed at each end with suit-
able bearings 3, in which 18 mounted the
shaft 4 of a drum 5, the latter being provided
with arms 6, on which are mounted contact
strips or plates 7, of suitable form and ar-

‘rangement for engaﬂ'ement with the station-

ary “contact- -fingers 8. These strips 7 are ar-
ranged both circumferentialiy and longitudi-

nally of the drum in such manner and are

so interconnected as to cooperate with the
contact-fingers corresponding thereto and
provide the circuit changes necessary or.de-
sired in order to start, stop, and regulate the
speed of the motor or motors in connection
CAll of

need not be more specifically described.
Mounted beside the main controller-drum

5, within the casing, are two shafts 9 in aline-

ment, respectively, provided with drums 10
and 11 each of which is provided with a pin

9% for lockmn‘ it to and unlocking it from its
Suitable contact -ﬁngers 12 are lo-

11 in order to cobperate with the contact-

strips thereon to insure the reversal of the
motor-circuits and the cutting of either motor

out of circuit when desired. _
Thecombined cut-out and reversing-switch
is shown as of the same type as that set forth

in Patent No. 611,465, granted to the West-

inghouse Eleetue and Manufacturing Com-
pany, as assignee of . P. Davis, Septembel
27, 1898, the means employed for operating

& ueh switch being different from whatis there

shown, however, aswgcuda certam structural
(16'[&118

The reversing-switch handle (not shown) is
mounted upon the upper end of a reversing-
switch shaft 13 that projects through the
top of the frame. The shaft 13 is prowded
with a head 14, having three notches, with
one of which a pin 15 on 111t61100k1ng lever
16 is always in engagement. When the pin
is in the middle notech, as indicated in Kig. 2,

| the free end of lever 16 engages in a noteh 17
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In a disk 18, mounted on confrolling-drum |

shaft 4, so as to prevent the rotation of the
drum. When the pin 15 is in either of the
side notches of the head 14, the controller-
drum is free to rotate throughout its range
of movement. The shaft 13 is provided also
with a head 19, having two rollers 20 and 21.
Another shaft 22 is mounted in suitable bear-
ings at the rear of the reversing-switch shaft
Y and is provided with a head 23, having two
notches in position to be respectively engaged
by the rollers 20 and 21 in the head 19 to rock
the shaft 22 as the shaft 13 is turned in one
direction or the other. The shaft 22 is sur-
rounded by a sleeve or hollow shaft 22*, which
18 provided with an arm 24, the free end of
which engages with a stop (not shown) on the
disk 13 when one of the reversing and cut-
out switch drums is released from its shaft
and turned into position to cut out one of the
motors, this construction and arrangement
being such as to prevent rotation of the main
drum beyond the positions corresponding to
series connection of the motors when one of
the motors is out of circuit. The shaft 22 is
also provided with a head 24*, having rollers
29, that engage with notches in a head 26, in
which the adjacent ends of the shafts 9 are
seated. The means for throwing lever 24
into position to engage the stop on the disk
13 when either reversing-switch drum is un-
locked from its shaft and rotated to inopera-
tive position by its pin 9° comprises a notched
cam 27 and an arm 28, the inner end of which
1s fastened to the sleeve or hollow shaft 222.
The usual arm 30 and spring 30* are employed
for exerting a constant force tending to throw
the interlocking lever 16 out of engagement
with the notch 17.

In order to insure rupture of the arcs that

form between the contact-fingers 8 and the
plates 7 on the drum 5 when the said parts
are separated, 1 provide two electromagnets
29 and 29*, one at or adjacent to each end of
thecontroller-frame, they being so wound and
connected 1n circuit that the outer ends have
like polarity and the inner ends also like po-
larity of the opposite sign. The magnets 29

~and 29 are respectively mounted upon rods

55
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3l and 32 of iron or steel, which are either in-
tegral with or joined to the base, so as to con-
stitute rigid supports and also provide good
magnetic circuits. Mounted upon the inner
ends of the rods 31 and 32 are two arms 33
and 34 of an iron or steel bar 35, which bar
serves as pole-pleces for the magnets. This
bar 35 is of substantially the same length as
the controller-drum, and in order to lighten
1t as much as possible without interfering with
its functions it is provided with a channel 852,
which extends from points near its ends to its
middle, this channel gradually incereasing in
depth fromitsouter endstoits middle portion.
One of the outer ends of the bar is also pro-
vided with a channel 35°, having an inclined
bottom, as indicated in IFigs. 5 and 6. The

rear side of the drum and also the side adja- |

656,571

cent to the reversing and cut-out drums are
partially inclosed by means of platesor boards
50, preferably of insulating material, and a
stmilar board 37 extends longitudinally of the
bar 35 and projects over the top of the drum.
1'hese boards or plates are preferably formed
of pressed asbestos or some other suitable re-
fractory and non-conducting material. The
side of the controller-drum opposite the re-
versing and cut-out switch is also preferably
partially inclosed by a plate 38 of similar ma-
terial to that already referred to. A series of
plates 39 and 40 of approximately L shapeand

 formed of pressed asbesios orsome other suit-

able refractory insulating material are fas-
tened tothe plate or board 37 in planes at right
angles to said plate and are so located as to
project over the drum and between such of
the contact-strips and fingers as are likely to
be subject to injury by reason of the ares
which form between them. These approxi-
mately L.-shaped plates I term ““arec-shields,”
and they will be herein designated as such.
- It will be readily seen that the iron or steel
base 1 of the controller and such parts of like
or similar material as are jointed directly

‘thereto constitute one of the pole-pieces for

each of the electromagnets and that the bar
35 constitutes the other pole-pieces of these
magnets. While these parts alone would
serve to conduct the magnetic flux in suach
manner and in such degree as to effect tosome
extent an extinguishment of the arcs, which
tend to injure the controller-contacts, yet the
flux would not be utilized to the degree and
in the manner which would be most effective
and desirable. Itis forthe purpose of utiliz-
ing substantially all of the flux for the pur-
pose 1ndicated and in such manner as will
enable it to do its work most effectively that I
have provided the means to be now described.

The arc-shields 39 and 40, so far as the ex-
ternal contour is concerned, are all of sub-
stantiallly the same form and dimensions;
but they differ materially as to internal con-
struction, the shields 40 being provided with
ironorsteel plates 41 embedded therein, which
extend from a point in close proximity to the
bar 35 to a point just below the contact por-
tions of the fingers 8. The shields 39 are each
provided with an embedded plate 42, of iron
or steel, that extends from a point in close
proximity to the inner end of the shield to a
point slightly above the contact portions of
the fingers. The construction is clearly in-
dicated in FFigs. 6,7, and 8and also by broken
lines in Iig. 1. These plates may be of dif-
ferent form from what is shown and may be
fastened in position by means of screws, as
indicated, or otherwise, if desired.

In order to describe the operation of my in-
vention, it may be assumed for convenience
that the outer ends of the electromagnets are
northpolesandtheinner endsare south poles,
and consequently when the magnets are in
circult the flux will pass from the outer ends
of the magnets through the base of the con-
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troller and from the base into the plates 42 Open magnetic circuifs, and arc-shields hav-

in the arc-shields 89 to substantially the point
where the contact portions of the fingers are
located, and since these plates ter mma,te just
beyond these points the flux will pass across
the fingers and into the adjacent arc-shield
plates 41, and thence through such plates to
the bar 35 and back to the sotth poles of the
magnets. By reason of this construction and
arrangement of parts substantially the entire
flux passes transversely across the paths of

~thearcsinlinesthe general direction of which

20

30

is substantially parallel to the axis of the
drum, and consequently the arcs are blown
outward between the arc-shields and away

nections are properly arranged to insure this

outward direction of blow whenever possible.

It follows, therefore, that not only are the
arcs promptly extinguished by the magnetic

flux, but they are extinguished in such man-

ner that substantially no injury results to
any of the adjacent parts of the controller.

I have not deemed it necessary to illustrate
and describe the electrie circuits of the con-

troller and the motors in connection with
which it is used, since such cireuits and mo-

tors arein general well known in the art. As

regards the electromagnets they may be main--
tained in circuit throughout the period of op-

~ eration of the controller or they may be so

35
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- proximity to the pole -pieces of the maguet or'

55

- more electromagnets, and arc-shields having

- 6o

“arranged as to be cut out of eircuit during

relatively-long periods of running Wlthm
which no cir eult changes are made.

WhileI have 11111s’rmted and descmbed spe-

cifically the mechanism for practicing my in-

vention, I desire itto be understood that such
mechanism may be varied within reasonable
limits as regards form, location, and arrange-

ment of parts without departmﬂ' from the'

Spl]i‘lt and scope of the invention.

I claim as my invention-—

1. In a controller for electric motom the
combination with a movable member hELVlI]U‘
suitably arranged and connected -contaet—

pieces, of cooperating contact-fingers, one or

more electromagnets, and arc-shields pro-
vided with magnetic-flux conductors, which
project between adjacent fingers and into

magnets.
2 In a con‘rro,.lm for electric motms, the

combination with a movable member having

suitably ar ranged and connected contact-
pieces, of coopemtmﬂ' contact-fingers, one or

magnetic-flux conductors‘embedded— therein,
which project between adjacent fingers and
into proximity to the pole-pieces of the mag-

net or magnets.
3. In a contl oller for electric motms, the_

~ combination with a movable member having

suitably arranged and connected contact-

pieces, of coOperating contact-fingers, one or

more electlomdgnets having a pluarality of |

from both them and the drum and finger-con- |
tacts, it being understood that the eircuit con-

ing embedded magnetic-flux conductors lo-

‘cated in such circuits, in position to direct

the flux transversely across the paths of the
arcs and lonf‘fitudinally of the controller-
drum.

4. In a controller for electric motors the
combination with a movable member haJv_mﬂ'
siitably arranged and connected contact-

pieces, of codperating contact-fingers, one or

more electromagnets,and arc-shields provided
with magnetic-flux conductors which project
between ad,]acent fingers and alternately into
proximity to opposite pole-pieces of the mag-
net or magnets.

5. In a controller for electric motors, the

| combination with a movable member having

suitably arranged and connected contact-

pieces, of cooperating contact-fingers, one or

more electromagnets, and arc-shields alter-
nately provided with long and short iron

plates, which respectively project from points

between adjacent fingers to opposite pole-
pieces of the magnet or magnets.

6. In a controller for electric motors the
combination with a movable member having
suitably arranged and connected contact-
pieces, of coOperating fingers, one or more
electromagnets, and arc- shlelds of refractory,

non- conductmﬂ' material provided with em-

bedded flux- conductms which project be-

715

30

90

95

tween adjacent fingers and alternately into
proximity to 0ppos1te pole- pieces of said mag-

net or magnets.

7. Ina controllél for electuc motors, the

combination with a movable member having

suitably arranged and connected conta,ct-

pieces, of cobperating contact-fingers, one or

more electromagnets having pole-pieces which
extend substantially the length of the mov-

able member of the controller, and arc-shields.

projecting between adjacent fingers and hav-
ing embedded therein iron plates that alter-

nately project into proximity to opposite pole-
pieces of said magnet or magnets.
8. In a controllel for elecbuc motors, the

combination with a drum and codperating
contact-fingers, of one or more electromagnets
having pole-pieces extending 10ncr1tud1nally

of the drum and aw-shwlds projecting be-

tween adjacent fingers and provided with
magnetic-flux conductors which alternately

I1Q0C
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project from points adjacent to the contact

portions of the fingers to opposite pole-pieces
of the magnet or magnets, whereby the arc-
intercepting pathsof the flax are longitudinal

120

of the drum and the ares are blown outward

and away from the adJaceub parts of the con-
troller.

- In testimony Whereof 1 have heleunto sub-

scribed my name this 11lth day of January,

A. D. 1900. |
THOMAS S. PERKINS.
Witnesses: | |
WESLEY G. CARR,
W. SUMNER SEIBERT.
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