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To all whom it may concer.

Be it knownahat I, Tromas K. BARNUM, a
citizen of the United States. residing at Mil-
waukee, in the countv of Milwaukee and
State of VWisconsin, have invented a certain

new and us2ful Improvement in Drum-Con-

trollers for Electric Motors, of which the fol-
lowing is a full, #Tear, concise, and exact de-

seription, reference being had to the accom-

panving drawings, forming a part of this

spectfication.

My invention relates to electric-motor con-
trollers. -
There have been some devices of this char-
acter designad in which contacts for control-
ling both an armature resistance and a field
resistance are arranged upon the cylindrical
surface of a drum, so that while-a single de-
vice the motor may be started and its speed
regulated. In such a device the drum must

necessarily be made very long in order to ac-

commodate all the contacts, and therefore
the parts of the controller cannot be com-
pactly assembled.

The present invention has for ene of its ob-
jects to reduce the size of the controller.
the accomplishment of this end in the pre-
tferred embodiment of mv invention one set ot
contacts is arranged upon tlie cylindrical sur-
face of the drum, while another set of con-
tacts is arranged in a plane perpendicular to
the axis of said drum. '

Besides producing a controller in which
parts are compactly assembled, 1t 1s 2 fur-
ther object of thisinvention to construct a de-
vice which will be simple in construction,

easy to manipulate, efficient and durable 1n

use, and -cheap to manutacture. _
In the accompanying drawings, which

illustrate the preferred embodiment of my

invention, the several views are as follows:
‘Ficure 1 is a front viaw of the controller

with the casing shown in section on the line

1 1 of Fig. 4. Fig. 2 is a side view thereof
with parts shown 1n saction on the line 2 2 of
Fig. 4. TFig. 3 is a plan view, Figs. 4 and 3
ars cross-sectional views on the lines 4 4 anda
5 5, respectively, of Fig. 2. Fig. 6 1s a sim-
plified diagram of the circuit arrangements
employed with this controller, and Iig. 71s a
development of the various contacts and

binding-posts of the controller and a diagram

of the circuit arrangements.

|

In

7 The lower ends of the )
are preferably held in their respective posi-
tions by a block 28, of fiber or other insulat-

ing material,

The casing for the controller has'a back1,a
bottom 2, and atop 3. The back and botton
are preferably formed in one piece, while the
top is sectired to the back by bolts.  Suitably
fastened to the back, top, and bottom 1s a
shell 4, which constitutes the front and sides
of the casing.

The controller-shaft 5 is journaled at 1ts

ends in the top and bottom of the casing and

provided with a collar 6, which bears upon
the bottom. The movement of this shait 1s
controlled by a notched wheel 7, fixed thereon
near the upper end and a lever 8, pressed into
engagement with said wheel by a spring 9.

For convenience in assembling the parts of

the controller the spring and lever are prefer-
ably supported from the top of the casing, the
spring being carried by a rod 10, provided with.
nuts 11 for adjusting the tensionof the spring,
and the lever being pivoted upon a stud 12.
The operating arm or lever 13 for manipu-
lating the controller is fastened to the upper
end of the shaft outside of the casing and 1s
provided with a handle 14.  Initsinitial po-
sition said arm is normally held against being
moved by a lateh 15, which is pivoted to said
arm and retained between lugs 16 on the top
of the casing by a spring 17.  This latch may
be actuated bv a button 18, having a stem
19 extending through the handle and engag-
ing the latch. |
The cvlindrical member or drum of the
controller is preferably composed of two
shells or sections 20 and 21, which are sup-
ported from a bracket 22, pinned upon the

shaft. - These shells preferably have lugs 23
formed thereon, which are bolted to said
bracket and insulated therefrom by suitable -
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blocks 24 of insulating material. Upon the

c}f*lindrical surface of said shells are lugs 25;

upon which are carried contact-segments 26, .

which are preferably detachably secured 1n

position by screws 27 or other means, so that

when the same become unfit for service new
contact-segments may be readily placed 1n
position. o |
shells of the drum

which is bolted to lugs 29,

tormed upon said shells. THis block préfer-

ably carries brushes 30 and 31, which are

alectrically connected to one another and ar-

100
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ranged to sweep over contacts.or resistance-
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'. 1 Yoy ] o . = ceal e Ltk i
er is 32, mounted ypon g suitable base
or plate 33, which 1s arranged perpeunsicuiar

to the axig of the controller-drumy and sup-

ported by posts 34 from the hottom of the
easing.

Between these centacts are: con-
neeted the subdivisions of a resistance 33,
preferably desioned to regulate the field of a
motor. For convenilence this resistance 1s
i i
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contacts; but in practice saiq re-

a would preferably be connected to
cortacts in the manner to be hercinaf-
cxplained.  Where 1o practice the con-
troier 1s used in connection with o solenoid-
awiteh, (not shown herein,) the brushes 36
are Providad boengage electrically-connected
buitons 37 when the drum isin its initial po-
sition, and thereby short-circull a resistance
arranged in series with the solenoid of salc
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se fingers each have & binding-post 40 for

he cireuit-wires and an arma-
theveto m the manner to
Hetween said fin-
g insilating-partitions 42,
: are Tastened upon the block 36 and
have (helr ouler ends embracing the controls
fgr-drure. Also mounted upon said biock 39
contacts 02, BV §

- D0osts I

o single block the same
sted and can readily be placed 1 posi-
& have the circuit-wires and resistance
2 thereto.  Of course 1t will be un-

contact -iingers
|

dersiood that the field resistances might be

between the. contact-Ifmgers 53

i N,
Y7 et

_—

the contacts 22.

In Rig. 6 I have illustrated in a simplified
mannar the circuit arrangements for the con-
trolier herein deseribed in cennection with a
_ Wor convenience in tracing the cir-
cuits the binding-posts for the armature and
sistances shown comnected directly bhetween
the fingers and contacts. In dotted hnes are
indicated the shells 20 and 21 of the arum,
apon which are mounited the contact-seg-
menis 26. - Adjacent to said shells are 1lius-
trated the contact-fingers 38, and the difier-
ent positions of said fingers with respect to

the secments are indicated by the dottes

lines 1 to 12, inclusive, running across said
segments. A part of said lingers ave ar-
ranced to engage the contacts of the shell 20
and the rest to engage the contacts of the
shell 1. Relow the shells are illustrated the
contacts 32 for the field resistance, and the

[ ] n-.‘..'-ﬁ

in Figs. 5 and 6 as conpected di-

or connecting the field |
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radial dotted lines 1 to 12, meclusive, run-
ning across sald contacts represent the dif-

| forent positions of the brushes 30 and 31

upon sait contacts as the drum is moved
from one position to another. '

The motor to be controlled by the con-
troller is here represented as having the ar-
mature m, the shunt-field m/, and the series
The airection in which the motor
will operate aepends upon the direction 1n
which the countroller-druni is moved. Dup-
the arum to have been turned until the
contact-lingers 38 arranged between the
shells rest 1n the first posivon upon the con-
tocts 28 of shell 21, The circuit to the mo-
tor will now be closed and current will pass
from the positive line 44 through the series
field m® and thenee by conductor 45 to the
contact-fingers 38, lere it will pass through
all the resistance 41 and then flow from the
shell 21 by conductors 46 and 47 to the motor-
armature m. Alter traversing said armature
the current will flow by conductor 48 to the
shell 20, from whence it will pass by conductor
49 to the negative line 50. The shunt-field
m/ will be energized by current flowing tfrom
the positive line 44, through conductor 51,
across the brushes 31 ana 30 and thence

- through condauctor 52, shunt-field m’, con-

—-r-*"'.‘_"ﬂ_ml"'-"& L e -

negative line 30.

ductor 53, shell 20, and conductor 49 to the
As the drum is turned
from one-position to another the contact-
fingers 38, having the resistance connected
between the same, are successively engaged
by the short contacts 26 wpon the shell 23
anda the subdivision of the resistance 41 thus
removed one by one from the armature-ciI-
cuit until the drum reaches the sixth posi-
tion, when all the resistance will be removed
from the armature-circuit. During all ol
this movement of the darum the brushes 30
and 31 will have ridaen upon the long con-
tacts 32: but now as the drum 1s turned to
the seventh, eizhth, ninth, tenth, eleventh,
and twelfth positions the short contacts 52
will be engaged by said brushes, and thus the

sections of the field resistance 35, connected

Letween the contacts 32, will be inserted
the cireuit of the shunt field to increase the
speed of the motor.” If the drum be moved

in the opposite direction, so that the contact-

between the shell will engage the

fingers 38 ge t
the shell 20, and the other fin-

segments upon

oer will engage the fingers upon the shell 21,
The direction of the flow of the current i the

notor-armature will be reversed, the current

j

‘rom the positive side of the circuit flowing

rom shell 20 by conductor 48 to the arma-
tore and thence by conductor 47 to shell 21.
T other parts of the circuit the current will
fiow in the same direction as belore.

The diagram shown in Iig. 7 illustrates the
manner of connecting the resistances to the
fingers 38 and contacts 32 in practice. The
sections of the field resistance 35 are each
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vided with a binding-post 56, and these bind--
mng-posts.are connected by conductors 57 to-
the contact-iingers 38.
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the board 39 which correspond thereto,

“tors 55 to the contacis 32
L
L

J
oroken away in i
.
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provided with a

W - Doses 43, mounted upon
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to the bindy
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cinding-posts 43 are connected by conduc-
A U |

ihe sections ot

the armature resistance 41 are also each pro-

i b - : Gl

All of the conduce-
tors 54, 55, and 57, save one in each set, are
o drawmes. it will be

w .

- “"L""'I o4 . -E'r‘i:-.r " e Vi . : o~ 42 T g
noted tiat in N, 7 the contacts 32 are eross-
F.
g
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Lot

- connected by conductors 58, so i
goresistance will suilice {o regulate t
gardless of the direction m whien the drom

ata single

1
he felag re-

s rotated. o . o
2 While 1 have herem desciibed a foim of
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my invention which 1 have worked cut for

practical purposes, 1t will be undeistood tiat
I am aware that many chenges may be made
in the details of construction, arrangemciit,
and combmation of parts heremn set loith

which are Intended to fall witiiin the purview
of the claims appended hereto.

"The term “‘drum’”” used 1 the claims to

designate the cyhindrical member carrying

contemplates any structure in which a set of

contacts is arranged 1n 2 cylindiical menner.

Furthermore, it will be understood tnat tnere
will be no departure from the inventicn
which it is intended to cover by the claurs
to mount the brushes 30 and 31 to rémaln

- stationary and arrange the contacts 32 to

move with the drum.

- Having described my invention, what 1
claim as new, and desire to secure by Letters

- Patent, 15—

O

1., In anelectric-motor
binstion, a rotatable member having con-
tacts arranged cylindrically therecn, resist-
ance-terminals adapted to be engaged by
gaid contacts, -other resistance-terninals ar-

- ranged in a plane substantially perpendicular

to the axis of sald member, one set of said ter-

- minals being connected to an armature re-

| ..&?

o sl
P T
S

‘gistance and.the other set-of szid terminals

being connected to a field resistance and con-

tacts adapted to engage the latter terminels.

2 In an electric-motor controlier, 1 com-
bination,. s rotatable member having con-
tacts arrgnged eylindrically tnereon, Tesist-
ance-terminals adapted to be engeged by
said contacts, other resistance-termingis at-

renced in fixed peositions upon a suitable base

in s plane substantially perpendicular to tre

asis of said member, one set of said teripinals

being connected to an armature resistance
‘angd the otheér set of said terniinais being con-

nected to a field resistance and brusnes or

contacts carried by said member and adapt-

ed to encage the latter contacts. o
3. In an electric-motor controller, i com-

. binding - post 53, and said |
binding-posts are connected by conductors.
i

P
the segmental contacts, it wiil be understood,

controller, in com-

‘adapted to en

navIne an armwature yesistance cennect-
- thereto, o

| B

ermianals mounted on said base oo plane
substanilslity perpenaicular to tohe axis ol
s:1d member and hevine a field resistance

connected thereto, and biusies of contacts

carvied by sa1G member and adapted to en-
oege the lntter terminels. |

4. In an cleetric-motor controller, in com-

binsticn, o dium having contacts arranged:
upon the eviind:eal swriaecs thereol, resist-

SEa 10N 0 x-’_})hi‘ii:(fi or bEL.—_SE'_? otner

70

75

ence-terminals adapted to be engaged by

said contucets, o stefionary bloek or base, hav-

g otherresistenee-teimingls mounted tinere-
on 11 o plane substontially perpendicular to

o

the axis of said divm and arrenged below

seid dium, one set of 'said terninsls being
cennected to an armoetwme resistance and the

ctirer set of sald-eontoets being connceted to
o {eld resistence, and biushes or contacts
caviied upon the lower end of said darum and
adapted to engage the latter resistance-ter-
mineals.

5. In an electric-motor controller, in com-

bination, a shait, shells mounted upon said

shait and insulated from each other, contacts

9o

cartied by sald shells, terniinals adapted to

encage s:id contacts, other terminals ar-

s

ranged in 2 plane substantizlly perpendicular

to the axis of szid shait, and biushes or con-
tacts cartied by said dium and adapted to

 engage the latter terminals.

6. In an electric-imotor controller, in coni-
bination, & shait, shells mounted upen said
shaft and insulzted from each otier, con-
tacts cartied by szid shells, termminels adapt-
ed to engeee said contacts, a stationary buse
or block huving contacts arranged theieon in
a plane substantially perpencicular to the

ported by the lower end of said drum, and

brushes or contacts earried by szid plate and

adepted to engege the latter terminals.

7. In a motor-controller, the combination
with a suitalle shaft, of a drum composed of
sections or shells suitably supported at their

upper ends from said shaft and insulated

from one another, a block of msulating ma-
terial fastened to said shells at their lower

ends to hold the lower ends of said shells n.
their respective positions, contact - ingers
coage the contact-segments car- |

ried by said shells, a suitable base mounted
in a plane perpendicular to the axis of said
drum and having a set of fixed contacts
mounted thereon, and brushes carried by
said block and adapted to engage said fixed
contacts. - |

8. In a motor-controller, the combination
with a suitable frame, of a shaft journaled
therein and having a’suitable bracket carriea

thereby, of a drum composed of shells or sec-

hination. a votatable moember, having con- | tions having lugs at t_h_elr upper ends secured

95
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axis of said shaft, an msulating-plate sup-
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