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To all whom 1 may concern.:

Be 1t known that I, TaHomas E. BArRNUMM,
a citizen of the United States, residing at
Milwaukee, 1n the county of Milwaukee and
State of Wisconsin, have invented new and
useful Tmpr ovements in Motor-Controlling
Devices, of which the following is a full
clear, concise, and exact description, refer-
ence bemg had to the accompanying draw-
ing, forming a part of this specification.

My vention relates to improvements 1n
motor controllers and 1s preferably appli-
cable to controllers which perform the func-
tion of both a rheostat and reversing switch.

One of the objects of my invention is to
produce a controller of the character stated
which shall produce better results with less
wear and destruction to the parts than those
heretofore devised.

My invention also contemplates certain
electrical and mechanical relations between
the parts, which reduce the number of points
at which the circuit 1s broken, and at the
same time prevent destructive arcs at the
points where the circuit 1s opened.

ior the purpose of disclosing my inven-
tion I have illustrated in the accompanying
drawings one embodiment of the same. It
will be under stood, however, that other con-
trollers embodymﬂ the same Invention may
be devised which, “while departing from de-
tails of construetlon, do not depart from the
spirit of my invention.

In the drawings: Fig ul‘e 1 1s a front view
of the contro]ler I‘ig 2 18 a rear View
thereof. Iig. 3 1s a sectional view taken oun
the line 8—3 of FFig. 1, and If1g. 4 1s a dia-
gram of the electrical connections and rela-
tions of the parts of my controller.

The controller 1s preterably provaded with
a supporting frame which preferably con-
sists of an integral structure made of mag-
netic material, and comprising three radial
arms, two of which 1 extend substantially
hollmmal and the third 2 extends substan-

tially vertical, a base 4 having two feet 5

and a bearing sleeve 6. The arms extend
radially from a common center and are all
arranged 1n the same plane. The sleeve 6 1s
formed at the juncture of the arms and its

axis extends transversely to the plane of the

arms. LThe frame supports a face plate or
base 7 formed of insulating or other suitable
material, such as slate, soapstone or the like,

| which 1s prefervably attached to the frame at
the bottom by means of bolts 8, which extend
through the base plate and the base, and at
the to] p by a bolt 9 which extends tthllD'h
the b‘LSe plate and the arm 2.

A shaft or spindle 10 extends through the
bearing in the sleeve 6 and at its rear end is
;Jloxflded with a wheel 11 fastened thereto
Oy a suitable means and bearing against the
back of the frame to prevent axial displace-
ment of the shaft. The wheel has formed
thereon a segmental gear 12 and a cam 18.
The ends of the gear 12 form stop lugs 14,
one arranged at each end of the cam, which
limit the are through which the shatt may
be turned to an arc corresponding to the dis-

tance butween the lugs 14. The surface of

the cam 13 1s pr ovided with a notch 15,
which 1s located, midway between the lugs 14.

ihe arm 2 1s provided with a JlO]GCthll
16 which 1s arranged in the path of the
movement of the luos 14 so that the lugs
may strike against the same and limit move-
ment of the shaft and when the shaft stands
1n 1ts 1nitial position, each lug 1s equidistant
irom said projection. Extendmﬁ vertically
through the projection 16 is a circular hole
in which is arranged a slidable cylindrical
block 17 having an upwardly extending tail
rod 18. In the upper portion of the hole a
ledge 1s formed and below the ledge the hole
is of just suflicient diameter to admit the tail
rod. A bearing is thus provided for the tail
rod. ‘The upper end of the tail rod 1s pro-
vided with a vertical slot through which
passes a pin 19, to prevent the rod from
turning. The cylindrical block 17 1s pressed
downward by a coiled spring 20 arranged
Letween the bottom of the block and the
ledge and surrounding the tail rod and the
block carries a roller 21, which engages the
edge ol the cam 13,

When the parts of the controller are in

the 1nitial or * off ” position the roller 21 1s

pressed 1nto the notch 15 of the cam and
thus holds the parts against accidental
movewent. A handle or lever 22 at its
lower end 1s prvotally mounted upon a stud
or shaft 23 extending rearwardly from the
base 4, and 1s provided with a rack 24 se-
cured to an arc shaped projection 25 inte-
grally formed with the arm, by bolts 26.
The rack 24 1s adapted to mesh with the seg-

| mental gear 12 and as the handle is moved
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A

to the right or left, rctates the gear thereby The contact arms 28 and the aving 1 of the
operating the ,p].ndh 10. ”ﬁhﬂ outer end ; frame form pole pieces Lor the blowout mag-
of the shaft or spindle 10 carries a hub 27 | net. The two Com.;wt arms and the two
from which extends two arms 28, The arms - arms of the frame form two pairs of poles,
# are Tastened to the hub by means of suitable | one pair at each pomnt where arcs form on 74
bolts 29 fmd insulating material 30 1s placed | the opening of the circuit. The end con-
between the arms, the Tib and the bolis so as  tacts oi each group of contacts where the
to electrically insulate one arm from the | circuit 1s broken 1s preferably larger than
other. "The outer end of each contact arm | the mterinediate eomﬂctg as the circuit 1s
preterably carvies pive wd fingers or con- | opened and closed at that point, and the 75
tacts 31 macde of copper or other suitable plate 47 to which the end contact 1s fastened
material adapted to engage certain station- | 18 preferably made of magnetic material.
ary contacts that will be hereimmafter ae- 1 Fhe outer end of each arm or the arms 1 1s
scribed and these ingers are preferably = preferably divided mto two polar faces, one
pressed mte engagement with the stationary | arvanged back of each magnetic nlate, and gn
contacts by a spring 32, In addition to the | an 1nsulating pl.;t'ie 48 15 plﬁc*ed over the
fingers or confacts 31 carvied by each arm, : polar taces to shield the same from the ad-

!
€D

oot
CIR

ench arm carries o second contact 38, which | jacent plates 47.
s adanted to enoace other stationarv con- When the contact arms are returned to the
i o Ll J

on tacls carvied by tie base 4, as will herein- | 1nitial position an arc tends to form between gs

atter be deseribed. Of course the contacts | each contact arm and the adjacent end con-
on each avrin may be 1@6(116“.11}? connected m | tact of the set of stationary contacts over

any sultabie wa Ly and may even be formed as ! which said arin has been moved. This are
n sinele contaet. s extinguished by the magnetic flux that

o5 The face nlate corrles Tour erouns or sets ot | passes betweer the pole pieces formed by the g3
contacts 34, 23, 36, anc 1 ‘1: ngnoeG concen- | contact arm and the corresponding arm of
trically with the axis of the shaft 10. These ‘”1{—:‘: frame. 'The cirenit or path of The nag-
contacts are preferably Wlhu 1s known in the | netic flux ww hl( no1s created by the blowout
art as face pL} or radial contacts, and the (3011 extends from the sleeve 6, througlh the

3g tour groups or (,{mmug AT ArTa 0&1 one | radial arm 1 of the buppoﬂme frame, thence g5
oroup 1n each of four ares of (.,quql 1@110111 2cross the ave zone of one of the contact
and radius, the several ares being equldlst.mt arins 28, and back through said arm and
apart and having o commen conter. Kach | shaft 10 to the sleeve 6.
contact 18 _;_)neim ably held in position bv | In addition to the sets of stationary con-

ox neans of sey CW'S, Lue heads of which ave : tacts above described, within the cirele de- 199
counter-sunk in the face of the contact. T'he sertbed by the same, a pair of arce shaped
screws pass through the face plate and ave | contacts 49 and 50 ave secured to the face
threaded 1nte plates 38, upon the back  plate by suitable bolts 51 and each plate is
theamf, which also ]*}1'@*501‘915? carry binding . greater m length than the arc formed by

A7 SCIewWs 53¢ Ly 111(-&,}113 Oi 11411(;1 ele(}tricﬂl C O - WO sets OL SL& 011.{11'}?’ (EOHilﬂctSj f(}];' il’lStﬂl’lCE, 105

11{;(,1.1(:-11 1s made to the conductors and resist- ¢ the 1{311@11 of the ave shaped contact 49 1s
ance as hereinafter set forth. In two of the | greater than the are tmmed by the sets 34
snaces hetween the groups of contacts 1s and 87 01“ contacts, and the are shaped con-
pluﬁmbm arranged an msulating block 40 l.ﬂc{. 50 18 greater In luwth than the are
A5 apon w hich rests the o&aheg or fingers 81 | formed by the sets 90 and 36 of contacts. 111
ot the co:numwh arins when they sre 1n the | he point of aepa,{_at on of the arc %ha,]md
g7 ' contacts 49 and 50 1s epposite the * ol ])0%1-

mnitial or * oil 7 position. |
A blos ,,mil Uf)L Al 3s Proy c1cled which }}1';31?- tion OL 11"0 arims 28, WthUbV e contacts «
carried by the aring 28 are always in engnge—

mle consists of o mﬂ}) or bund of conduct- _ |
B0 111;. material v u.}nd 11 ‘th torin of a gpn,ﬂ ment with the contact plﬂ-'[’e-S 49 and HO0. 115
T2

eld hav 113;}- siitable insulation wound theve- + Dy this  avrangement when the Lil{_tuit
wWith to mmsuiate the convolutions from each lhwuuh the motor is opened or the direc-
other. 'T'his coil 1s 1)1&’{313 31}? wound upon - {1on ul(” cor through the motor changed, the
a tube o spool 42 made of brass or other . number of points at which the cireuit 1s

55 nommaguetic material and having a terminal - broken is veduced to two, but due to the pro- 199

a—"

extension 43 by w In(,_-_ it is secured to Llw Cvision of the blowout nmnnet the arc 1s

f—,— —_————— . —

+£1m ninte by bholta 4 "The extension 42 S pm ,ﬂal)ﬂx (h“al“]_)l.erl al; m(,w two pmntﬂ%
preterably insulatec ““1 m the blowout (,,011 - Fo the stracture shown m the deawing, as

by o block of instlating material 45 inter- - Lefore =tated, the crcuit 1s broken at two

860 posed betw een the coil and the extension and - voints when the contact arms are refurned 125
the spool 42 1s msulmeﬁ irom the sleeve 6 ° to the mihal position. The contact arms
by an 11131-L‘nhﬂg tube 46. The inner end of  and the arms of the frome form pairs of
the coil 18 attached to ‘the Spocﬂ and the  poles for the Dlowout coil at cach of these
outer snd thereof 1s connected to a contact : pomix and n conseguence a magnetic flux

65 plate, which will be more fully described. | 1s sent across each ave zone, thereby causing 130

- e :.-
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the arc to be extinguished. Inasmuch as | first of the series of contacts 36, thence

each contact arm forms a pole piece for the
blowout magnet, the magnetic flux 1s dis-
tributed at the points where it will be most
effective 1n extinguishing the arcs that occur
upon the opening of the circuit.

The circuit relations of the parts of the
controller are 1llustrated in Fig. 5 and refer-
ring to said figure I have 1llustrated the con-

troller as bemcr used for controlling a motor

having armature 52 and a series field 53.
Tt will be, of course, understood that my
device may be used to control other forms
of motors than that herein shown 111d de-
scribed.

In order to distinguish certain parts of
the controller from one another in describ-
ing the various circuits, I shall hereinafter
use letters as exponents of the reference
numerals which 1 have heretofore used. In
each group ot contacts each contact of the
oroup on one side of the horizontal center of
the controller is electrically connected to the
corresponaing contact of 1ts opposite group.
For examplb in the group of contacts 34,

each of the contacts is connected with a cor-
responding contact 1n the group 35. The
contacts of the gro ups 34 and 35 are thus
electrically connected in pairs. Iach group
of contacts 1s connected to resistances 54 and
55 which are divided into sections or steps,
the number of steps being equal to the num-
ber of pairs of contacts. The inner terminal
of the Dblowout magnet 41 1s connected
through conductor 56 with the contact seg-
ment 49 and the outer terminal of the blow-
out magnet 1s connected by conductor 57
with one terminal of the armature 52. The
opposite terminal of the armature 52 1s con-
nected by conductor 58, with the contact seg-
ment 50. The last of the set 35 of contacts
1s connected by conductor 59, with one ter-
minal of the series winding 53, the opposite
terminal of which 1s connected by a con-
ductor 592, with one side 60 of the main
line, and the last of the set of contacts 36 is
connected by conductor 61 with the oppo-
site side 62 of the main line.

in operation 1f the contact arms be moved
clockwise the arm 28 will pass over the set
of contacts 34 and the arm 28* will pass
over the set of contacts 36. When each con-
tact arm comes 1mto engagement with the
hrst of the stationary contactb 1m the course
of its travel, circuit will be closed from the
main 60, by conductor 592, through the series
field wmdmo 53, by conductor ;)9 to the first
of the contacts 30, thence through all of the
resistance 54 connected therewith, to the last
of the series 34 of contacts, thence across the
arm 28 to the contact segment 49, by the way
of conductor 56, through the blowout coil

41, by conductor 57, through the armature

52, by conductor 58, to the opposite seg-

through all of the resistance 55, connected
therewith, to the last of this series of con-
tacts, and by conductor 61, to the opposite
side 62 of the line, estabhshmo the motor
circuit.  As the arms pass over the succes-
stve contactg, the resistance will be removed,
step by step, and when the arms reach the
last of the contacts, all of the resistance will
have been removed from circuit and the mo-
tor will be running at full speed.

It the arms be moved 1n a counter clock-
wige divection from their  off ”” position, the
arm 28* will pass over the series of contacts
35, and the arm 28 will pass over the con-
tacts 37. When the arm 28* engages the
first of the series 35 of contacts and the arm
28 engages the first of the series 37 of con-
tacts, circuit will be closed from the main
60, by conductor 592, through the series field
33 thence by cenductor 59, to the last of the
series 35 of contacts, t111"011011 all of the re-
sistance 54 connected therewith to the first
of the series 35 of contacts, across the arm
282, to the contact 50, and thence by con-
ductor 58, through the armature 52 of the
motor, by conductor 57 , through the blowout
coil 41.} by conductor 506, to the contact seg-
ment 49. I‘rom the contact segment 49,
the circuit will be closed across the arm 28,
to the first of the series 37 of contacts,
through all the wvesistance 55, connected
therewith, to the last of the series of con-
tacts, and thence by conductor 61 to the
oppostte side 62 of the line. As the arms
pass over the contacts 35 and 37, the resist-
ance will be removed from mrcult step by
step, and when the arms reach the last of
these contacts all of the resistance will be
removed from circuit and the motor will be
running at full speed i the reverse direc-
tiom.

inasmuch as the arms 28 and 28* never
pass ofl the contact segments 49 and 50, the
circuit 1s only broken at two places when
the arms are moved to their off position, but
due to the provision of the blowout magnet,
the arc formed at this point 1s 1mmediately
disrupted.

Having thus described my invention what
1 claim as new and desire to secure by Let-
ters Patent 1s:

1. The combination with arc shaped con-
tacts, of a plurality of sets of circumferen-
tmlly arranged contacts, a resistance con-
nected to each set of cir cumferentmlly ar-
ranged contacts, and movable contacts com-
nected in pairs arranged to pass off said con-
tacts, one movable contact of each pair be-
1ng arrfmoed to always be 1n engagement
with the arc shaped contacts.

2. The combination with a pair of con-
tinuous contacts, of a plurality of sets of
mrcumierentlally arranged contacts, a re-

ment 50, across the contact arm 28% to the | sistance connected to each set of 01rcumfer-
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entlally arranged contacts, and a plurality !
of movable contacts arranged to pass over
sald contacts, the contacts passing over the
continiions eomfwts being armnﬂed to be
continuously in enoqnement therewith.

3. Tn a motor controller the combination
with a plurality of sets of contacts circum-
terentially arranged, two of said sets having
resistance sections comnected thereto and
being electrically connected to the terminals
of the line, of a pair of continuous contacts
connected to the terminals of the motor, and

-movable contacts arranged to pass over said

contacts, the movable contacts engaging sald
continuous contacts being ‘111"‘11‘108d to
always remain 1n enga Oement thevewith.

4. In a motor controllel the combination |

with four sets of contacts circumferentially
arranged, the sets of contacts being divided
into pairs, and the contacts of each pair be-
ing electrically connected, of a resistance
connected to each set, one set of each pamr

being electrically connecttd to the terminalg |

of the Iine, a pair of continuous contacts
electrically connected to the motor ter minals,
and four movable contacts electrically con-
nected 1 pairs arranged to pass over said
contacts, the movable “contacts passing over
the continuous contacts being arranged to
continuously engage the same.

5. The combination with a plurality of
circumierentially arranged sets of contacts,
of a resistance connected to each set, a plu—
rality of continuous contacts, a plur ahty of
movable contacts arranged te pass over said
contacts but adapted to ¢ open the circuit only
on the contacts of the cu*cunﬁ:erentmlly AT
ranged sets, and a blowout coil arranged to
dlsrupt the arc formed at the contacts swhen
the circuit 1s opened.

6. In a controiler, the combination with a
plurality ot circumferentially arranged sets
of contacts, of a plurality of contintous con-
tacts, rotatable contact members arranged
to engage said contacts, the circuit ]:)@1110' 21'-
1":511106(:1 to be brolen only at the contacts of
the 5ets, and a blowout coil arranged sub-

959,908

stantially concentric with the axis of said
mm”tble members,

The combination with are shaped con-
‘*’Lcts of a plurality of sets of circumiferen-
| :1113? arranged contacts, a resistance con-
nected to each set of contacts movable con-
bacts arranged to pass over said contacts, the
movable contacts engaging the arc shaped
contacts being continuously in engagement
therewith, and a blowout coil.

3. In a controller, the combination with a
plurality of sets of circaumferentially ar-
ranged contacts, two of said sets being elec-
fllcally connected to the line terminals, of a
resistance connected to each of said sets, a
pair of contacts connected to the motor ter-
minals, movable contacts arranged to pass
over said contacts, the movable contacts for
said motor terminal contacts belng 1n con-
tinuous engagement therewith, and a blow-
out coil.

9. The combination with a plurality of
circumferentially arranged contacts divided
mnto electrically 111(1(,pcndent sets, a pivoted
contact member adapted to sweep over said
contacts and to be moved out of engagement
therewith, and a plurality of continuous con-
tacts arranged to be always engaged by said
contact member.

10. In a motor controller, in combination,
a plurality of circumferentially arranged re-
sistance contacts divided into groups, a plu-
rality of arc shaped contacts, and a pivoted
contact member movable over sald contacts
to establish connections for operating the
motor m etther direction, said member be-
ing 1n continuous engagement with said are
Sh‘lped contacts and adapted to open the mo-
tor circuit upon being disengaged from said
circumferentially arranged contacts.

It witness whereof, I “have hereunto sub-
scribed my name in the presence of two wit-

nesses.
THOMAS E. BARNUM.

Witnesses:
WALTER 5. SARGENT,
Oscar A. KELLER.
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