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To all whom it may concern.:

Beitknownthat I, LUDWIG IMHOFF, a sub-
ject of the German Emperor, residing at Ber-
lin, in the German Kmpire, have invented
certain new and useful Improvements in Ap-
paratus for Varying the Speed of Electromo-
tors; and I do hereby declare the following to
be a full, clear, and exact description of the
invention, such as will enable others skilled
1n the art to which itappertains to make and
use the same. ' '

This invention relates to apparatus for
varying the speed of electromotors.

The invention consists in certain connec-
tions of switches and resistances which make
1t possible to alter the number of active wind-
ings on the armature of the motor without
throwing 1t out of connection with the source
of electricity by which it is being driven.

In the accompanyingdrawings, Figure 1 is
a diagram showing the general arrangement
forming the subject of my invention. Kigs.
2 and 3are diagrams of different connections,

illustrating the working of the arrangement.

In Fig. 1, C is the core of the armature of
an electromotor.

A'and A*are two armature-windings, both
preferably wound upon one and the same core
C. "Theends of both armature-windings are
carried outto separate commutators C and C.

B and B*® are binding-posts supposed to be
connected with a source of electricity, such
as, for instance, a main carrying the neces-

sary working current generated in a central

station.

M isthe winding of the electromagnet, rep-
resented in the diagrams to be simply con-
nected as a shunt-winding that 1s placed be-
tween the binding-posts B’ and B?* but it
should be understood that if in any special
case 1t should appear desirable to vary the
excitation of the electromagnet a special
rheostat would be inserted in any usual way
together with the winding M, or else the wind-
mg M would be divided into a number of sec-
tions, which could be partly thrown out of
connection, so as to vary the number of the
windings.

R is a rheostat provided in the usual way
with a lever {. The diagrams 2 and 3 show
the way in which the rheostat R and the mo-
tor are connected. All the letters of refer-

ence correspond to the letters of reference in

‘the more elaborate diagram Fig. 1, w’, w?, 205,

w*, and w® being resistances inserted between
the contact-buttons of the rheostat R.

Arrangements have become known Dy
which the speed of an electromotor can be
varied by employing more than one complete
winding on the armature, thus, for instance,
the arrangement described in my German
patent, No. 78,789, but these arrangements
imply that the motor must be thrown out of
connection every time that an alteration of
its speed is to be effected.

By my present arrangement all possible
variations of speed can be effected while the
motor 1s working. In Figs. 2 and 3 a con-
stant pressure 1s supposed to be acting be-
tween the two conductors B’ and B2 In Fig.
2thearmature-winding connected to the com-
mutator C'is supposed to have twice as many
turns as the winding connected to the com-
mutator C% but it should be understood that
the ratio between the numbers of turns of the
two windings can be given any other suitable
quantity.

In the position shown in the diagram Fig.
2 both armatures C' and C* are out of con-
nection. When the motor is to be started,
the lever [ is moved from right to left. As
soon as it reaches the contact-button 2 it
will be seen that both armature-windings are
now inserted between the conductors B’ and
B* in series, the resistances w'likewise being
placed in series between them. Thus the

motor will be started in the usual way by grad-

ually moving thelever{totheleft and thereby
throwing out the resistance w'. When the
lever has reached the contact-button 4, the
whole of the resistance is out of connection
and the motor will now normally run at its
lowest speed. To increase the speed, the le-
ver [ is moved farther to the left. When it
reaches the contact-button 5, the resistance
w* is placed between the two armatures.
T'his part of the operation, however, is of no
importance when the lever [ is being moved
from right to left. Theimportance of the re-
sistance 1° only comes into play when the
speed of the motor is to be lowered by mov-
ing the lever [ from left to right. Going on
to button 6,1t will be seen that now only the
armature connected to the commutator C' re-
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nains o connection, the armature connected
tothe commutator C* being altogether thrown
out. As, according to the assumption made
above, the ar matme connected to the com-
mutator ¢’ possesses double the number of
windings as compavred with the armature con-
nected with the commutator C%, and as the
speed of the motor will vary inversely as the
number ol active windings on the armature,
the speed now obtained will be one and a half
times greater than the speed orviginally, but
for the resistance %) which still remains in-
serted 1n series with the armature conneeted
with the commutator (.
Iefm ard motion of the lever [ the 1*051@&11(30
1o is gradually thrown out until the lever !
1e¢w]1w the contact-button S , When the motor
will run normally at the %peod 1.5, assuming
theoriginalspeedtobel. Astheleftward mo-
tion of 1110 lever/continues, the armature con-
nected with the commutator ¢’ is thrown out
in its turn and the armature connected with
the commutator C*is i]]SG’t ted imstead. Again
a resistance, namely, 1, is placed in series
with 1t to awnd the shoch resulting from the
alteration of speed, and by continuing the
leftward motion of ihe lever again Lhus I'C-
sistance is gradually thrown out until con-
tact-button 11 is 1efmhed when only the as-
mature-winding (3011110(*1@(1 with commutator
C* remains msetted (mJ the motor now runs
normally at the speed 3.

In order to decrease the speed, the whole
operation is simply reversed by fturning the
lever! from left to right. When this is done
however, it will be nelcelved that a shock
would oecm every time an alteration in the
number of active mndm ﬂs 111%011.0L1 talkes
place if the resistances wt and ® were 1ot
provided. Even if the 1{35151;1111(;05 w’ and
were proportioned in such a way that the
trausition from the employvment of a lower
number of active windings to a higher did not

cause a jump in the speed of the motor never-
theless a shock would take place, because
the potential difference acting on 111@ motor
would be suddeilh iereased, Lhus siuddenly
causing a serious increase of current. Ihis
1s the reason w hy I provide- he resistances 1o?
and w* and this is the main feature by means
ol which my invention constitutes an im-
provement over similar arrangements hith-
erto employed and by which I obtain the
possibility of varying the speed of my motor
without throwing it om of connection.

By continuing the.

Ifig. 5 shows a somewhat simpler arrange-
ment which can be emploved when only one
variation of speedis required. In that case
both armature- Wmdm&‘a connected with the
commutators C and C’are provided with the
same number of turns, and by the movement
of the lever/ from right to left, msb, both ar-
mature-windings are GOln‘le(.,Led m series, and
when the lever progresses {rom contact-hut-
ton 6 to contact-button 7 the armature-wind-
ing connected to commutator C* is thrown
out of connechion and cm}%e{]uenth the speed
of the motor varies from 1 to 2, allowing for
the variable resistance lnl“.:wi; the uh(}lﬂ
arrangement shown in Ifig. 3 is identical w ith
the arrangement shown in Ifig, 2, with the
one exeeptwn that the resistance 2% with its
contact-button is left out

Having now fully deser 1bt,d my invention,
what [ de%uc to elaim and secure by Lo Al ers
P.:HGHL of the United States is—

1he combination with an electric motor,
h,;wm.e, aplurality of separate armature-wind-
ings preferably wound on one core, separate
commutators connected to the Iespwm ¢ oar-
mature-windings, a switch for placing one or
more of the armature-windingsinciveuit with
the source of electricity, md resistances forn
insertion in series with the motor at CVOrY
transition from an armature-winding con-
taining a lower number of tims to an arma-
fturc-winding containing a hicher number of
turns, substantially ag Tand for the purpose
set forth.

The combination with an electric motor,
hfwnm aplurality of separate armature-w 1111.,]..4“
ngs preferably wound on one core, separate
commutators connected to the respective ar-
matire-windings, and a controlling-rheostat
provided with the usual sw 1[{3]1111:&; AT
ments for placing one or more of the aforesaid
armature-windings in circuit with the source
of electricity, &ud rheostat having resistances
::01' insertion in series with the motor atever \d
fransition from an 11111:1;1111@ W mdmfj COTL-
‘mum&, a lower nt
ture-winding con’
turns, substantial
set forth.

In testimony whereof I have affixed my siu-
nature in peesence of two witnesses.

LUDWIG TMITOIM,

{1.'i '1_'1i11g a h i. ;1'1:161' nu n.l.;}er 0 !T
Iy as and for the purpose

Witnesses:
JOON DB. JACKSON,
MAY WAGNER,
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