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To all, Luhon, it Tinay concern. 
Be it known that I, CARL J. A. MICHALKE, 

a subject of the Emperor of Germany, resid 
ing at Charlottenburg, Germany, have in 
vented a certain new and useful Improve 
ment in Systems of Electrical Distribution, 
(Case No. 358,) of which the following is a full, 
clear, concise, and exact description, refer 
ence being had to the accompanying draw 
ing, forming a part of this specification. 
My invention relates to electrical systems 

of distribution, and has for its object to pro 
vide an improved means for transmitting 
Synchronous motion from one point to an 
other situated at a greater or less distance 
therefrom in Such a manner that a deter 
mined movement at one point may be accu 
rately reproduced at a distant point. 
In application, Serial No. 665,184, filed De 

cember 31, 1897, I have shown a system for 
transmitting a synchronous motion over long 
distances in Which dynamo-electric machines 
are used for both the transmitting and re 
ceiving devices, any movement of the trans 
mitting device causing a corresponding move 
ment of the movable element of the receiving 
device. In an application, Serial No. 665,185, 
filed December 31, 1897, I have likewise shown 
a system for accomplishing the same result; 

) but in this system the transmitting device 
comprises a transforming device constituting 
a subdivided source of multiphase current, 
together with Switching means interposed be 
tween the transforming device and the re 
ceiving device, the contacts of the switching 
means being arranged to so vary the connec 
tions between the subdivided Source and the 
winding on one of the elements of the receiv 
ing device that the said receiving device will 
be caused to move by a predetermined amount 
whenever the contacts of the switching de 
vice are shifted. 
in my present application I provide a sys 

tem for the transmission of motion in which 
the number of transmission - conductors is 
greatly reduced below the number required in 
this system disclosed in my application No. 
665,185. The transforming device and the 
switching means are also of an improved and 

(No model.) 

simplified construction and their intercon 
nections are greatly reduced. 

Generally speaking, the system constitut 
ing my present invention comprises a receiv 
ing device one of the members of which is 
provided with a plurality of angularly-dis 
placed windings and a subdivided source 
of single-phase current connected thereto 
through a switching means in such a manner 
that the rotation of the device constituting 
the Switching means will cause the currents 
supplied to the angularly-displaced windings 
to be varied in such a manner as to produce a 
continuous progression of the magnetic field 
generated thereby. The switching means 
which prefer to employ comprises a plurality 
of circular contact-rings, one of the rings 
being subdivided into sections and connected 
to the subdivided source, the remaining un 
divided rings being in electrical connection 
with the terminals of the angularly-displaced 
windings of the receiving device, the revolu 
tions of which are to be governed through the 
agency of Said SWitching means. The other 
member of the switching means consists of 
a rotatably-mounted Spider carrying contacts 
adapted to connect the undivided rings in 
various combinations with the sections of 
the subdivided ring. The sections of the 
subdivided ring are united to corresponding 
points in the winding of the transforming 
device in such a manner that by a rotation 
of the spider the angularly-displaced wind 
ings of the receiving device will have in 
versely - varying electromotive forces im 
pressed thereon, so that the phase of the field 
created thereby will be progressively shifted, 
the arrangement preferably being such that 
the total amount of power which the wind 
ings are capable of developing will be con 
stant throughout all the positions of the 
switching means. 

I will describe my invention more in detail 
by referring to the accompanying dra Wing, 
illustrating an embodiment thereof. 

I have herein shown a single-phase source 
P, supplying current to the Winding of a trans 
former T, the source being connected to the 
transformer-winding at the points p'p. I 
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have in this instance shown the transformer 
as constructed in the shape of a hollow rec 
tangle; but, as is well understood, the same 
may be of any desired construction. The con 
nections of the single-phase source to the 
winding of the transformer are made at points 
p' p° instead of at the terminals of the wind 
ing, so that an increased pressure may be ob 
tained above that supplied by the single 
phase source. The transformer is provided 
with a set of secondary terminals C b c de fg, 
constituting a subdivided source of single 
phase alternating current. 

In connection with the transforming device 
I employ my improved switching means U, 
consisting of a plurality of circular contact 
rings b b. bib and another contact-ring a 
portion of which is divided into sections a 't' 
c' de'f''g'', the said sections comprising one 
half of the total circumference of the outer 
contact - ring and being connected, respec 
tively, to the terminals C. b c d e fg of the 
transformer-winding T. Contact-rings bb, 
bib are connected, respectively, to collector 
terminals SSS' s of a receiving device in, 
whose rotations are adapted to be governed 
by the said switching means U. To establish 
contact between the contact-lings to b blos 
and points of different potential along the pe 
riphery of the outer ring Cl', I employ a ro 
tatably-mounted contact-spider provided with 
four arms lic cle, the said arms supporting 
contacts upon the outer eXtremities thereof 
which are adapted to engage the ring Ct' and 
1 he sections thereof b'c' de'f''g'', resistances 
at being provided, so that the circuit need not 
be broken in passing from section to section, 
as is well understood in the art. The contact 
upon the arm is in electrical connection 
with a circular contact-ring b, the contacts 
upon arms being also in electrical en 
gagement with the circular contact-rings bs 
to bs, respectively. Opposite contact-arms 
support the contact-terminals for one of the 
windings of the receiving device. A second 
winding, in this instance shown as stationary, 
is provided upon the receiving device in, the 
said winding being preferably short-circuited. 
The operation of the machine will now be 

understood. In the position shown in the 
drawing the sliding contact-terminals is S 
are not having any pressure impressed there 
on, while the contact-terminals S's are hav 
ing a maximum pressure impressed thereon 
equal to the tension between the terminals 
C. g of the transformer T. With the partic 
lular transformer shown the potential at these 
terminals is larger than the potential of the 
single-phase source. The current flowing in 
the Winding connected to the contact-termi 
mals S's creates in the movable member of 
the receiving device a field along a certain 
line Or lines, and the reaction between this 
field and field due to the winding on the fixed 
member produces a movement in such a di 
rection as will reduce the reaction to a mini 
mum. In the particular arrangement illus 
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trated the winding on the fixed member of 
the receiving device is short-circuited, and 
with such a winding the relative motion be 
tween the movable and the stationary parts 
of the receiving device will be of such a chair 
acter as to bring the movable member into 
that position in which the least amount of 
current will be induced in the short-circuited 
winding. If now the contact-spider be moved 
until the contact-arm engages with the Seg 
ment b' and the arm Ic" with the segment f", 
a potential equal to the potential between the 
terminal C, b will be impressed upon the wind 
ing connected to the terminal SS and the 
potential impressed upon the Winding con 
nected to the terminals S's will be slightly 
reduced. A resultant field will now be created 
in the movable member of the receiving de 
vice, which field will be displaced in position 
with the particular arrangement illustrated 
by the same angular amount as the angle of 
displacement of the contact-spider. The 
spacing of the terminals C. b c d e f of upon 
the transformer - winding is preferably SO 
chosen that the magnitude of the resultant 
field developed by the angularly-displaced 
windings of the receiving device will always 
be the same irrespective of the position of 
the contact-spider. The field generated in 
the rotating member of the receiving device 
having been displaced by a certain a mount, 
a relative motion will take place between the 
movable and the stationary parts until a mini 
mum current again flows in the short-circuited 
winding, the movement of the rotating part 
of the receiving device therefore correspond 
ing to the movement of the switch-arm. Any 
desired power may be exerted by the receiv 
ing device im, while the power necessary to 
operate the switching mechanism will be only 
that which is necessary to overcome the fric 
tion of the contact portions upon the contact 
lings. 
While I have herein shown and particil 

larly described the preferred embodiment of 
my invention, I do not wish to limit myself 
to the precise arrangement shown, as modi 
fications thereof may readily be made by 
those skilled in the art without departing 
from the spirit thereof; but, 
Having thus described my invention, I 

claim as new, and desire to secure by Letters 
Patent, the following: 

1. In combination, a dynamo-electric ima 
chine, one member of which is provided with 
a plurality of angularly-displaced windings, 
and means for inversely varying the Supply 
of effective current from a single-phase source 
to said angularly-displaced Windings. 

2. In combination, a dynamo-electric ima 
chine, one member of which is provided with 
a plurality of angularly-displaced windings, 
the Winding on the other member being adapt 
ed to be traversed by single-phase alternat 
ing currents, a subdivided source of single 
phase alternating current, and a switching 
device interposed between said source and 
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said angularly-displaced windings, the switch 
ing device being constructed and arranged to 
inversely vary the potentials at the terminals 
of the said windings. 

3. In combination, a dynamo-electric ma 
chine, one member of which is provided with 
a plurality of angularly-displaced windings, 
the winding on the other member being short 
circuited, a subdivided source of single-phase 
alternating current, and a switching device 
constructed and arranged to supply current 
from said source to said windings in such a 
manner as to produce a progressive shifting 
of the field produced by said windings. 

4. In combination, a dynamo-electric ma 
chine, one member of which is provided with 
a plurality of angularly-displaced windings, 
the winding on the other member being adapt 
ed to be traversed by single-phase alternat 
ing currents, a single-phase transforming de 
vice provided with a plurality of secondary 
terminals, and a switching device arranged 
to successively vary the connections between 
the terminals of the transforming device and 
the angularly-displaced windings of the re 
ceiving device in such a manner as to pro 
duce a progressive shifting of the field gen 
erated in the member on which the angularly 
displaced windings are mounted. 

5. In combination, a dynamo-electric ma 
chine, one member of which is provided with 
a plurality of angularly-displaced windings, 
the winding on the other member being adapt 
ed to be traversed by single-phase alternati 
ing currents, a subdivided source of single 
phase alternating current provided with a 
plurality of terminal leads, and a switching 
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device arranged to successively vary the con 
nection between the said leads and the angu 
larly-displaced windings of the receiving de 
vice in such a manner as to produce a suc 
cessive shifting of the field generated in the 
member upon which the angularly-displaced 
windings are mounted. 

6. In combination, a dynamo-electric ma 
chine, one member of which is provided with 
a plurality of angularly-displaced windings, 

the winding on the other member being adapt 
ed to be traversed by single-phase alternat 
ing currents, a subdivided source of single- 5o 
phase alternating electromotive force, and a 
switching device comprising two relatively 
movable sets of contacts, the contacts of one 
set being connected to said subdivided source, 
and the contacts of the other set to the angu- 55 
larly-displaced windings of the receiving de 
WCG. 

7. In an alternating-current system of dis 
tribution, the combination with a source of 
current, of a single-phase transformer pro- 6o 
vided with a winding adapted to be connect 
ed to said source, a switching means provided 
with contact-terminals, said contact-terminals 
being in electrical engagement with points of 
different potential upon the winding of the 65 
said transformer, a dynamo-electric machine, 
one of the members of which is provided with 
a plurality of angularly-displaced Windings, 
and means for interconnecting the said wind 
ings with different contact-terminals of the 7o 
said switching means, substantially as de 
scribed. 

8. In a system of distribution, the combi 
nation with a source of alternating current, 
of a single-phase transformer-winding, said 75 
winding being adapted for inclusion in cir 
cuit with the said source, contact-terminals, 
said contact-terminals being in electrical en 
gagement with points of different potential 
upon the said Winding, a dynamo-electric ma- 8o 
chine, one of the members of which is pro 
vided with a plurality of angularly-displaced 
windings, the other member being provided 
with a short-circuited winding, and means for 
interconnecting the said angularly-displaced 85 
Windings with the said contact-terminals, sub 
stantially as described. 

In witness whereof Ihereunto subscribe my 
name this 14th day of February, A. D. 1900. 

CARL J. A. MICHAILKE. 
Witnesses: 

WoLDEMAR HAUPT, 
WILLIAM MAYNER. 

  


