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UNITED STATES

CHARLES W. YERGER, OF MILW/
MER MFG. CO., OF MILWAT

Application filed June 23,
To all whom it m(n/ concern:
Be it knm n that I, Cranies W,

a citizen of the Dn1t°d fud‘ec‘, vesiding at

Milwaukee, in the county of Milwaukeo and
State of VVISCOD“]H have mvenlon new and
useful Tm131'ov>ments in Motor Controllers,
of which the following is o full, clear. con-
cise, and exact descm)tlo: reference being
had to the accompanying dvawing, forming

a part of this specification,

This invention relates to motor controllers
and more particularly to these of the drum
type.

One of the cbiects of the present invention
is to provide a drum controller of sim-
plified construction to afford a numbo‘f of
steps of control.

Another object is to provide a drwm con-
troller afferding a given number of steps
of control with a reduced number of sots of
co- operatmo contacts and with o consequent
saving of contact material and reduction
in size of the controller.

Another object is to provide a drum con-
troller of the aforesaid character wwherein
the co-operating contacts are of such num-
ber and arrangement as to minimize the ve-
quired number of msulatec; drum sectious
and to otherwise simplify the construction
of the drum.

Various other objects and
the invention will heremmuc op ar.

The accompanying drawing illustrates
certain embodiments of the invention which
will now be described, it being understeod
that the invention may be embodied in other
forms without departing from the scope of
the appended claims.

In the drawing,

Figure 1 diagrammatically illust:
non-reversing controller;

Fig. 2 diagrammatically
reversing controller; and,

Fig. 8 diagrammatically illustrates o
modified r eversing controller affording an
increased number of steps of control.

Referring to Fig. 1, the same dlagram-
matically illustrates a drum for controlli ng
a motor M through ‘he medinm of three sec-
tions of resistances 7, #" and 72 and in a man-
ner to afford six stebq of control. The motor
is shown as prowded with .a armature ¢
and series field 7 although it is to be under-
stood that the motor might be of any other
preferred type.
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MOR TO THE CUTLER-HAM-
RPORATION OF WISCONSIN.

1919,

erial No. 305,968,

Thn drum comprises six contact fingers 2,
3.4, 5,6 and 7 and co- opemtmg segments
22, 3“ b, 42 4b 52 62 and 72, AIl but the last
two me mmnﬂd sm‘mﬂntq ave electrically con-
nected and said hst tywwo mentioned semhonts
are interconnected whereby only two msu-
Izted drum sections are req uired and the ar-
rangement of the cegme'ﬂts is such as to
render said sections of simple construction.
The arrangement. of segments is such that
in the first operative position of the drum
segments 2% and 3" engage fingers 2 and 3,
while upon movement of the drum to its

second and third positions segments 4* and
5* successively engage fingers 4 and 5, seg-

ments 3* and 4° (Tmongaomo their respec-
tive fingers in the third position. Then
upon movement of the drum to its fourth
pogition segments §6* and T* engage fingers 6
and 7 while upon movement of the drum to
its fifth and sixth positions segments 8 and
4 successively engage fingers 3 and 4.

The circuif connections are such that the
drum in its first position completes cireuit
trom line L through finger 2. segment 22,
segment 3* and ﬁnp,ﬁr 3 to and through re-
sistances 7, 77 and 72 in series to finger 7, by
conductor 3 through the motor armature a
and series field 7 o line I/. Then when the
Hnm is moved to its second position it short
ireuits resistance » through finger 3, seg-
men(‘ 3%, segment 4* and finger 4, whereas
said drum when moved to its third position
completes civenit from finger 2 through seg-
ments 2% and 57 to ﬁn( er 5 and thence to and
through resistance 7%, while resistances ¢ and
# are disconnected from the line. This
prmﬁf es for gradually increasing the cur-
rent supp plied to the motor and “when the
drum is moved fo its fourth position an
additional cireuit is (.'ompleted from finger
5 through wice #7 to finger 4, by con-
ductor 9 to finger 6 and TLhen(‘e ﬂn'ough seg-
ments §° ‘uu‘ T to finger 7, thus palallehnrr
resistance »” with v esistance 72 to further in-
crease the curvent supplied to the motor.
Then when the drum is moved to its fifth
position an additional cireuit is established
from line L throngh finger 2, segment 22,
segment 3* and finger 3 to and through re-

resista

C;Lgfanc 7 to contact finger 4 by conductor
9 to finger 6 and thence to finger 7 7 thus par-
alleling all three resistances », ¢ ‘1nd 72 to

turther inerease the current supplied to the
motor. Finally when the drum is moved to
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its sixth position circuit is completed from
line 1. through finger 2, segment 27, seg-
ment 4° and h*mel 4 by concluctor 9 to fin-
oer 6 and thence through segments 6* and
* to finger 7, thus thxowmo “the motor di-
rectlv on the line for maximum current.
Referring to Fig. 2, the same illustrates
a drum for conirolling the motor M through
the medium of resistances », »/ and +* in
precisely the same manner as that above
described, but also providing for reversal
of said motor. This controller is prcwdud
with contact fingers 11, 12, 13 and 14 and
two opposed sets of co-operating segments
each of said sets including segments 118, 190 ,
120,132, 13> and 14% and bemn identical with
the set of segments shown in Fig. 1 to pro-
vide for establishment of the above de-
seribed connections upon reverse operations
of the drum.. Further, the drum includes
contact fingers 15 to 20 and twe opposed
sets of co-operating segments, one set LL
cluding segments 16 1o 920* and the other ¢
mcludln segments 15” to 19", The formm*
set of <‘egments engag: fingers 16 to 20 when
the drum is moved in one d!rﬁction while
the latter set of segments engage fingers 15
to 19 when the drum is moved in a reverse
direction, the segments 18* and 18* however
hemU arr‘lnﬂ@d o engage finger 18 only in
the fourth, ffth and sixth positions of the
drum.  The segments 162, i7* and 18 are
interconnected but are electrically independ-
ent of segments 19* and 20°
interconnected, while the segments 15" and
16 are interconnected but are electrically in-
dependent of segments 17, 18" and 19Y
which are interconnected. Here it mav be
noted that a lesser number of fingers and’ seg-
Y vight be employed to effect the de-
sired cirenit changes hut a drum of the con-
struction illustrated is advantageous in that
only three insulated drum sections are re-
auired and said drum cections are of simple
construction.
he ecircuit connections are such that the
segments 162, 172, 19* and 20* co-operate with
fingers 16, 17, 19 and 20 to establish forward
running connections for the motor while
seomcntc 15°, 16°, 17" and 19° co-operate with
fingers 15, 16 17 and 19 to establish reverse
running connections for the motor, reversals
being effected by reversing the direction of
flow of current through the motor armature.
More specifically, s ewmentg 16* and 17* when
in enoqoement with fingers 16 and 17 com-
plete Teireuit from the resistance r* to the
left hand terminal of the motor armature,
while segment 19* and 20* when in enofa(re—
ment with fingers 19 and 20 connect the
right hand terminal of the motor armature
to the series field. On the other hand seg-
ments 15> and 16° when in engogement with
fingers 15 and 16 connect the left hand ter-
inal of the motor armatura to the series

wwhich are
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field while segments 17" and 19" when in en-
gagement with fingers 17 and 19 connect
the right hand terminal of the armature to
vesigiance #° thus reversing the flow of cur-
rent sthrough the armatire. Further, the
clreuit connectlon are such that the rwht
hand set of segments 11*, ete., together with
the segments 17 and 18" co- opemte with
contact fingers 11, 12, 13, 14, 17 and 18 to
afferd precisely the same control as described
in connection with Fig. 1, while the left
hand set of segments 11“, etc together with
segments 17 ond 18°, co- opemte with the
same fingers tc effect like control upon re-
verge operation of the drum.

Referring to Fig. 8, the same illustrates a
rhum for cont“ollsnff motor M through the

wedinm of four 1'051stance sections 75, 74, 7°
and 7 to afford eight steps of control. The
cdrum in this instance comprises eleven con-
tact fingers 26 to 36, inclusive, two opposed
sets of segments identical with those shown
in Fig. 9 for co-operating with fingers 31
to 25 to effect reversals of the current
through the motor armature and for assist-
ing in the resistance control and with two
opposed sets of segments to co-operate with
contact fingers 26 to 30 for resistance control.
The last two mentioned sets of segments are
identical, each comprising segments 26, 27*,

270, 23, 28P, 29*, 209 and 30 These’ seg-
iments are so arranged that when the drum
is moved in either direction to its first op-
erative position, segments 26* and 27" of one
set engage contact fingers 26 and 27 while
continued movement to the second, third and
fourth positions causes segments 98‘, 29% and
30° to successively engage fingers 28, 29 and
30 respectively. Then when the drom is
moved to its Gfth position, segment 29* is
disengaged from finger 29, while segment
34, or segment 24", as the case may be, is
engaged with finger 84, and continned move-
ment. of the dram to its sixth, seventh and
eighth positions canses segments 277, 28" and
20" to successively engage segments 27, 28
and 29.

The circuit connections are such that when
the drum is in its first operative position
eircuit is completed from line L to finger 26,
by segments 26 and 27* of one set to finger
27 and thence through resistances 7%, r* and
7 and 7 in series to and through the motor
as described in connection with Fig. 2. Then
when the drum is moved to its second posi-
tion, segment 28 engages finger 28§ to short
circuit resistance 2 and upon movement of
the drum to its third position segment 29+
engages finger 29 to short circuit resistance
r* while upon movement of the drum to its
fourth position segment 30* engages finger
30 to short circuit resistance »°. This pro-

vides for gradually increasing the current
supplied to the motor and when the drum
is moved to its fifth position an additional
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circuit is established from contact finger 30
through resistance »° by conductor 37 to
ﬁnoer 34 and thence through segment 34°
or 34b to the motor as prevmuslv descu bed,
thus paralleling resistances »° and ¢ for a
further increase in the current supplied to
the motor. Then when the drum is moved
to its sixth position an additional circuit is
established from line L to and through fin-
ger 26, segments 26* and 21" to finger 97 and
fhence hmuOh resistances #* and 5% in s
to finger 29, thus placing the series connected
resistances 7# andst in parallel with the re-
sistances 7% and ¢ for further increasing the
motor current, while movement of the drum
to its seventh position short circuits resist-
ance 7° by engagement of segments 27> and
28% with ﬁngers 97 and 28. This places re-
sistances 7%, 75 and #¢ in parallel for a further
increase in the current supplied to the motor
and finally in the eighth position of the drum
circuit 1is combleted from line L to finger
26, thence thrOUOh segments 262 and 29° to
ﬁnger 29 by conductor 37 to finger 34 and
thence directly to the motor as previously
traced, which throws the motor directly on
the line.

What I claim as new and desire to secure
by Letters Patent is:

1. In a motor controller, in combination,
a plurality of resistance sections and a con-
tact drum for progressively excluding cer-
tain of said resistance sections when con-
nected 1n series, then progressively connect-
ing certain of said resistance sections in
pamllel and finally excluding all of said
resistance sections from circuit, said drum
having contact fingers and co-overating seg-
mentg, the latter divided into but two elec-
trically independent groups spaced axially
of the drum for arrangement thereof in a
non-overlapping relation.

2. In a motor controller, in combination,
a plurality of series connected resistance sec-
tions and a contact drum having contact
fingers and segments, certain of said fingers

8

and segments co- operating to control con-
’fmmtv “of the motor cireuit and other of said
fingers and segments co-operating to exclude
certain of said resistance sections from cir-
cuit, then parallel certain of said resistance
sectlons and ﬂnfﬂlv to exclude all of said
resistance sections from circuit the segments
being divided into electrically 1ndmendent
groups spfcnd axially of the drum and the
number of said latter conta (’t fingers being
not in excess of the nwnber of said resistance
sectmns by more than two.

3. In a motor coniroller, in combination,
a plurality of series connected resistance sec-
t:om and a contact drum having ro-operat-
ing contacts to effect reversals of the motor,
: clude ceriain of said resistance sections
from circuit, and to thereafter parallel cer-
ain of sald vesistance sections, certain of
aid contacts functioning both for motor
g and ‘resictance (‘O“tl el

a

a ’Dh” ality oi series conncmefl 1eslstance sec-
’r‘o*wd and a contact drum having co-operat-
ing contact fingers and segments to effect
reversals of the ‘motor, to exclude certain of
said vesistance sections from cireuit and to
thereatter pavallel certain of said resistance
sections, said segments being divided into
but tLre“ ele C?Ll“]CoH\T ndrﬂ)eqdent groups,

5. In a motor controller, in COu’lbll’ldth‘)
a plurality of series connected resistance sec.
tions and a contac drum having co-operat-
ing contact fingers and swmentf to effect
veversals of the motor, to exclude certain ot
said vesistance sections from civeuit and to
thereafter Dmaﬂfﬂ certain of said resistance
sections, said segments being divided into but
three elecmmhy independent groups and
certain of said fingers and segments fune-
tioning both for motor reversals and re-
sistance control,

In witness whereof, T have hereunto sub-
scribed my name.

CHARLES W. YERGER.

50

50

65

80

85



