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i,052, 3 a. Specificatioi (f Letters eatent, 3:2; as 33.3a. 32, 3913, 
Application filed April 28, 1811. Serial To. 633,338. 

To (till chon, it may concern, ; Within. Fig. 4 is a central sectional view 
Be it known that, , i.TITELBERT Fif. 

FRASER, a citizen of the Dominion of Can 
ada, residing at Yonkers, county of West 
chester and State of New York, have in 
vented a new and useful improvement in 
iRotary Transformers, of which the follow 
ing is a specification. 
My invention relates to a rotary trans 

former for obtaining a direct, cai'ent 
riable voltage of either polarity, Yiii; it 
introduction of ohmic resistance into the 
circuit, or using switching or pole-changing 
apparatus. 
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One of the objects of my invention is to 
provide a rotary transformer in which the 
voltage and polarity of the cirrent deliv 
ered can be varied by simultaneously irotat 
ing the auxiliairy field magnets and bi'tshes 
of the transformer in either direction 
around the arunature and commutator, re 
spectively, without destructive sparking. 
Another object is to provide a iotary 

transformer in which the main field magnets 
are provided with coils which neutralize the 
armature reaction. 
Another object is to provide simple yet 

positive means for simultaneously rotating 
the auxiliary field magnets and brashes of 
the transfornier. 
Another object is to provide means for 

automatically limiting the rotation of the 
auxiliary field magnets and brushes to a 
predetermined amount. 
With the above and other objects in view, 

my invention consists of the construction, 
arrangements and combinations of parts 
hereinafter described and claimed. ... 
A structure embodying the features of inly 

invention is illustrated in the accompanying 
drawings, forming a part of this specifica 
tion, in which, . 

Figure 1 is a view in elevation of the 
transformer with part of the outer casing 
broken away, and showing an end view of 
the controlling mechanism on top of the 
transformer. Fig. 2 is a front sectional 
view of the transformer, showing in full a 
side view of the controlling mechanisin. 
Fig. 8 is a top view of the controlling mech anism with part of the housing or casing 
broken away to show some of the gear 

of the controlling mechanism. Fig. 5 is a 
sectional view of the transformer taken on 
the line if-ty of Fig. 1. Fig. 6 is a wiring 
diagran). 

In the dra Wings, similar letter's of refe 
ence refer to similar parts throughout the 
several views. 

iseferring to tie drawings, the rotaly 
transfor her comprises any standard form 
of noioi' or dyni no frame consisting of the 
base lo, the circular casing 11, aid yokes 12, 
inclosing the armature i3 and the colaint 
tator 14, the aranature aid conmutator ie 
ing mounted upon the shaft 15 which is stit 
ably journaled in the base 0 and the yokes 
12. Secred to the casing 11 are the sta 
tionary field magnets 16, preferably wound 
with shunt and series coils (shown in Fig. 
6), and the stationary inter-pole inagets 17 
located between the field magnets 16. The 
transformer may have any number of field 
llagnets, but for purposes of illustration, i. 
have show) a transformer provided with 
for stationaiv field inagnets and a corre 
sponding number of interpole magnets. 
also provide stationary brushes 18, secured 
to the yokes 12, so that the said brushes will 
bear upon the commutator 14. As illus 
trated in the drawings, there are preferably 
one-half as many sets of stationary brushes 
as there are stationary poles, each set coin 
prising a positive and a negative brush. 
The armature 13 is preferably made sufi 

ciently long to accolimodate auxiliary field 
magnets 19, wihich tire also preferably 
wound with shint and series coils (shown 
in Fig. 6). These tuxiliary field magnets 
are secured to a rotatable linember 20, coln 
prising a ring 21, a spider 22 and a bearing 
ring 23, which is so mounted within the cas 
ing 11 that it may be rotated in either di 
rection carrying with it the ring 21. As 
illustrated in the drawings, the auxiliary 
field magnets 19 are secured to the bearing 
ring 23, the number of auxiliary field mag 
nets preferably corresponding to the num 
ber of stationary field magnets. Suitably 
secured to the ring 21 are the auxiliary 
brushes 24, adapted to bear upon the com 
mtitator 14, for collecting the Secondary or 
variable volt::ge (): the transfornier. 
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In the preferred form of my invention, as 
illustrated in the drawings, I provide one 
half as many sets of auxiliary brushes as 
there are stationary poles, each set compris 
ing a positive and a negative brush. The 
stationary and auxiliary brushes are ar 
ranged alternately. The positive and nega 
tive stationary brushes always maintain a 
fixed relation to each other, and the positive 
and negative movable brushes likewise 
maintain a fixed relation to each other. By 
reason of having positive and negative 
brushes in fixed relation to each other, the 
current distribution in the armature will al 
ways be symmetrical. w 

in accordance with my invention, the aux 
iliary brushes and auxiliary field magnets 
are rotatable simultaneously in either direc 
tion with relation to the stationary brushes 
and stationary field magnets. This rotation 
may be accomplished by any suitable oper 
ating means, either mechanical or electrical. 
In the embodiment of my invention, herein 
shown, said means comprise the controlling 
mechanism secured to the top of the trans 
former, whereby the rotation of the arma 

30 

armature shaft 15. 
35 

40 

ture shaft can be utilized to rotate the aux 
iliary field magnets and auxiliary brushes 
in either direction. As illustrated, said con 
trolling mechanism comprises a shaft 25 on 
which is rotatably mounted a pair of gears 
26, which are always in engagement with a 
meshing gear 27 secured to the end of the 

The gears 26, which 
always rotate in opposite directions, are 
held against longitudinal displacement by 
being suitably mounted in the housing or 
casing 28. Each of the gears 26 carries a 
friction plate 29, which is adapted to be 
thrown into frictional engagement with an 
accompanying friction disk 30, rigidly Se 
cured to the shaft 25. The engagement of 
either friction disk 30 with its respective 
friction plate 29 is accomplished by means 

45 of the handle 31 secured to the bell-crank 
lever 32 which is fulcrumed to the support 
33 by the pin 34. The lever 32 is secured by . 
the pin 35 to a thrust collar 36, which is 
loosely mounted upon the shaft 25 and re 

50. 

55 coll: - - 
tudinally in either direction, according to 
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tained between the two collars 37, 37, rigidly 
secured to the shaft 25. 

If the handle 31 be moved in the direc 
tion of the dotted lines (Fig. 3), the lever 
32 will, through the medium of the thrust 
collar 36, cause the shaft 25 to move longi 

the direction of movement of the handle 31. The longitudinal movement of the shaft 25 
will cause one or the other of the friction 
disks 30 to engage its respective friction 
plate 29. The rotation of the armature 
shaft 15, through the gear 27, will cause the 
rotation of the gears 26 and the attached 
friction plates 29, and thereby the rotation 
of the shaft 25 in either direction, according 
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to which friction plate is in engagement 
with its respective friction disk. 

In order that the rotation of the shaft 25 
in either direction can be utilized for the 
rotation of the auxiliary brushes and aux 
iliary field magnets, I provide suitable 
mechanism intermediate of the rotatable 
ring 21 and the shaft 25. As illustrated in 
the drawings, said mechanism consists of 
the worm 3S in mesh with a suitable Worm 
gear 39, which is secured to the end of the 
shaft 40, carrying at its lower end a pinion 
41 which engages the rack 42 secured to the 
rotatable ring 21. The Worm 38 is suitably 
mounted upon the shaft 25 so as to permit 
of the longitudinal movement of the shaft 
therethrough, but to be rotated by the rota 
tion of the shaft. The worm 38 and gear 
39 are inclosed within a suitable housing 43. 
The movement of the auxiliary field mag 

nets and auxiliary brushes around the arma 
ture and commutator respectively in either 
direction can be controlled and stopped by 
bringing the handle 31 back to central posi 
tion. By so doing, the engagement of the 
friction disk 30 with its accompanying 
plate 29 is relieved, thereby preventing 
further rotation of the shaft 25. 
As illustrated in the wiring diagram. 

(Fig. 6) the numerals 49 and 50 indicate 
the line wires or power circuit furnishing 
a direct current of substantially constant 
voltage, and the numerals 51 and 52 the 
wires of the secondary circuit. In series 
with the armature 13 through the station 
ary brushes 18 are the inter-pole magnet 
coils 53, which are shown connected to the 
line wires 49, 50. Inserted in this armature 
circuit is the starting rheostat 54, the re 
sistance of which is cut out during the nor 
mal running of the transformer. The sta 
tionary field magnets 16 are wound with 
two. sets of coils 55 and 56-the coils 55 
being shown.connected in shunt across the 
line wires 49 and 50 by the conductors 57 
and 58, while the other coils 56 are shown 
connected with the secondary circuit, as 
hereinafter explained. The auxiliary field 
magnets 19 are likewise wound with two 
sets of coils 59 and 60-the coils 59 being 
shown in shunt across the line 49, 50, by 
the conductors 57 and 58, while the coils 
60 together with the coils 56 of the main 
field magnets are in series with the arma 
ture through the auxiliary brushes 24 and 
connected with the line wires 51, 52 of the 
secondary circuit by the conductors 61, 62. 
The main and auxiliary field magnets are, 
therefore, provided with coils which are 
separately excited by a current of substan 
tially constant voltage, and with coils which 
are excited by the secondary current. 

In Fig. 6, the auxiliary brushes are shown 
midway between the stationary brushes, and 
the auxiliary field magnets on the central 
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line of the stationary field magnets. So 
placed, the auxiliary field magnets and aux 
iliary brushes are in the position of Zero or 
minimum potential. If the auxiliary field 
magnets be moved in one direction to the 
line of the edges of their respective station 
ary field magnets, the auxiliary field mag 
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nets and the auxiliary brushes will then be 
in the position of maximum potentiai. Af 
the auxiliary field magnets should be moved 
in the other direction to the line of the 
other edges of the stationary field magnets, 
the auxiliary field magnets and auxiliary 
brushes will be in the position of maxinuin 

is potential, but the secondary current will be 
of reversed polarity. 
The principle of operation of the rotary 

transformer herein shown and described is 
as follows: When the brushes of any dy 
namo are moved away. from the neutral 
point or position of maximum voltage, the 
voltage generated is less than the maxi 
mum, the field strength remaining un 
changed. The farther away iron the neu 
tral point the brushes are moved the less 
the voltage until a point is reached where 
the voltage is zero. if the brushes are 
kept moving in the same direction the voltage 
gradually increases until the brushes again 
reach a neutral point where the voltage is 
once more at the maximum, but the polarity 
has now been reversed from what it was 
originally. The polarity will also be re 
versed if the brushes are moved from the 
neutral point in the opposite direction. It 
is thus quite possible to obtain a variabie 
voltage from any dynamo and also to re as e e 

verse the polarity by simply moving the 
brushes. The great objection to shifting 
the brushes on motors or dynamos used in 
connection with constant potential is the 
excessive and destructive sparking. The 
cause of sparking is that when the arma 
ture coils, short circuited by the rushes, 
move away from the neutral point they 
enter a strong field, thereby creating a dif 
ference of potential and causing a current 
to flow in these coils and through the 
brushes. When this current is broken as 
the forward bar leaves the edge of the brush 
there is a spark. The self induction in the 
armature coils also causes sparking, but not 
as serious as the above-mentioned cause. 

In the rotary transformer herein shown 
and described, I overcome sparking by gen 
erating a counter-electromotive force in op 
position to the voltage being generated in 
the short-circuited coils. To this end, I 
provide the auxiliary field magnets with 
two sets of coils, as hereinbefore described 
the shunt, coils to create a counter-electro 
motive force in the portion of the arma 
ture under the auxiliary poles in opposition 
to the electromotive force created in the 
main portion of the armature by the racia 

w 

poles; the series coils to oppose the arma 
ture reaction and to create a counter-elec 
tromotive force to oppose the reactance 
voltage in the coils short circuited by the 
auxiliary brushes. 
By using inter-pole magnets, the arma 

ture reaction, or the field created by the 
armature winding is neutralized. 
inagnets also generate a counter-electro 
motive force in opposition to the reactance 
voltage in the coils short circuited by the 
stationary brushes. Moreover, by providing 
the main field magnets with series coils, ex 
cited by the secondary current, the field cre 
ated by the armature winding due to the 
secondary current is neutralized. 

in the embodiment of my invention here 
in shown and described, if the auxiliary 
field in agnets 19 move beyond the main 
field magnets 16, they affect that part of 
the armature not influenced by the main 
magnets--that is, they generate an electro 
motive force in the short-circuited coils. 
in order, therefore, to prevent the auxiliary 
magnets moving beyond the main magnets, 
i provide automatic means for limiting the 
rotation of the rotatable member 20 in 
either direction. Said automatic means 
comprises a traveling nut 44 on the shaft 25, 
the nut 44 being held against rotation by 
the stein 45 which engages the slot 46 in 
the extension 47 of the yoke 12. The shaft 
25 is suitably threaded along the portion 
traversed by the nut 44, so that as the lat 
ter imoves along the shaft, due to its rota 
tion, it will move up against either the 
bumper 48 or the casing 43 thereby reliev 
ing the pressure of the friction disk and 
plate which are in contact, and preventing 
further longitudinal and rotatable move. 
ment of the shaft 25. The movement of 
the rotatable ring 21, and consequently the 
imovement of the auxiliary E. magnets 
can thus be limited to a pre-determined 
amount by regulating the amount of travel 
of the nut 44. . 

it will be obvious that numerous omis 
sions, substitutions and changes may be 
inade in the various parts, arrangements 
and wiring herein shown and described, 
without departing from my invention. 
Having thus described my invention, 

what i claim as new, and desire to secure 
by Letters Patent, is: 

1. in a rotary transformer, the combina 
tion with an amature, of a commutator. 
therefor, a stationary field magnet, a mov 
able field magnet, and two independent sets 
of brushes, one set of brushes being movable. 

2. In a rotary transformer, the combina 
tion with an armature, of a commutator 
therefor, stationary field magnets, a set of 
stationary brushes, auxiliary field magnets, 
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12. 

ble simultaneously in a path around the ar 
imature and commutator respectively in 
either direction. 

3. In a rotary transformer, the combina 
tion with an armature, of a commutator 
therefor, stationary field magnets having 
two sets of coils, one set excited by a direct 
current of substantially constant voltage, 
the other set by a current of variable volt 
age of either polarity, rotatable field mag 
nets, and two independent sets of brushes, 
one set of brushes being rotatable. 

4. In a rotary transformer, the combination 
with an armature, of a commutator, positive 
and negative stationary brushes, positive 
and negative rotatable brushes, and station 
ary and rotatable field magnets, each field 
magnet having two sets of coils, one set of. 
coils being shunt-connected to a source of 
current supply of substantially constant. 
voltage, the other set being in series with 
the armature through said rotatable brushes. 

5. In a rotary transformer, the combina 
tion with an armature, of a commutator, 
stationary field magnets, interpole magnets, 
a set of stationary brushes, a set of aux 
iliary brushes, and auxiliary field magnets, 
said auxiliary field magnets and auxiliary 
brushes being movable simultaneously in a 
path around the armature and commutator, 
respectively, in either direction. 

6. In a rotary transformer, the combina 
tion with an armature, of a commutator, 
stationary field magnets having shunt 
and series coils, a set of stationary 
brushes, a set of rotatable auxiliary 
brushes, interpole magnets, and rota 
table auxiliary field magnets having shunt 
and Series coils, the series coils of said aux 
iliary field magnets being in series with the 
series coils of said stationary field magnets 
and with said auxiliary brushes. 

7. In a rotary transformer, the combina 
tion with an armature, of a commutator 
therefor, stationary field magnets, station 
ary positive and negative brushes, movable 
field magnets, and movable positive and 
negative brushes, said movable field magnets 
having coils to neutralize the effect of the 
resultant poles in said armature. 

8. In a rotary transformer, the combina 
tion with an armature, of a commutator 
therefor, positive and negative stationary 
brushes, positive and negative movable 
brushes, stationary and movable field mag 
nets, Said magnets having coils to neutralize 
the armature reaction for every position of 
the movable brushes. 

9. In a rotary transformer, the combina 
tion with an armature, of a commutator 
therefor, stationary and movable field mag 
nets, Said movable field magnets having coils 
which neutralize the armature reaction, and 
stationary and movable sets of brushes, the 
brushes of each set arranged alternately 
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around the armature and maintaining a 
fixed relation to each other. 

10. In a rotary transformer, the combina 
tion with an armature, of a commutator, 
stationary and movable field magnets hav 
ing coils to neutralize the armature reaction, 
and stationary and movable sets of brushes, 
the brushes of each set having a fixed re 
lation to each other whereby the current dis 
tribution in the armature is symmetrical. 

11. The combination with an armature, 
of a commutator therefor, stationary and 
movable field magnets, stationary and mov 
able sets of brushes, and means operated by 
said armature for simultaneously moving 
said movable field magnets and brushes. 

12. The combination with an armature of 
a commutator therefor, stationary field mag 
nets, a set of stationary brushes, movable 
auxiliary field magnets, a set of movable 
auxiliary brushes, means for simultaneously 
moving said auxiliary field magnets and 
auxiliary brushes around the armature and 
commutator respectively in either direction, 
and means for preventing said auxiliary 
field magnets from moving beyond said sta 
tionary field magnets. 

13. The combination with an armature, of 
a commutator therefor, stationary field mag 
nets, a set of stationary brushes, movable 
auxiliary field magnets, a set of movable 
auxiliary brushes, means for simultaneously 
moving said auxiliary field magnets and 
auxiliary brushes around the armature and 
commutator respectively in either direction, 
and means for controlling said movement. 

14. The combination with an armature, of 
a commutator therefor, stationary field mag 
nets, positive and negative stationary brushes, 
movable field magnets, positive and nega 
tive movable brushes, means for simultane 
ously moving said last-mentioned field mag 
nets and brushes in either direction around 
the armature and commutator respectively, 
and means for limiting said movement to a 
pre-determined distance. 

15. The combination with an armature, 
of a commutator, stationary field magnets, 
positive and negative stationary brushes, 
movable field magnets, positive and negative 
movable brushes, means for simultaneously 
moving said last-mentioned field magnets 
and brushes around the armature and com 
mutator respectively from substantially 
either position of maximum voltage to sub 
stantially the position of minimum voltage, 
or vice versa, and means coöperating with 
said first means for controlling said move 
ment. - - 

16. The combination with an armature, of 
a commutator, stationary field magnets, posi 
tive and negative stationary brushes, mov 
able field magnets, positive and negative 
movable brushes, means for simultaneously 
moving said last-mentioned field magnets 
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and brushes around the armature and com 
mutator respectively from substantially 
either position of maximum voltage to sub 
stantially the position of minimum voltage, 
or vice versa, and means for automatically 
stopping said movalble field magnets and 
brushes at the maximum voltage position. 

17. The combination with an armature, of 
a commutator, stationary field magnets, pusi 
five and negative stationary brushes, mov 
able field magnets, positive and negative 
movable brushes, means for simultaneously 
moving said last-mentioned field magnets 
and brushes around the arnature and com 
mutator respectively from substantially 
either position of maximum voltage to sub 
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stantially the position of minimum voltage, 
or vice versa, and means for automatically 
stopping said movable field magnets and 
brushes at any desired point. 

18. The combination with an armatire, of 
a commutator therefor, brushes, compound 
wound main field magnets, auxiliary colm 
pound-wound field magnets, said auxiliary 
field magnets and said brushes being innov 
able, means for simultaneously moving said 
auxiliary field magnets and brushes in a 
path around the armature and coalitator 
respectively, and means for automatically 
limiting said movement. 

19. The combination with an al'mature, of 
a commutator therefor, positive and nega 
tive stationary brushes, positive and nega 
tive movable brushes, stationary and mov 
able field magnets, each field magnet having 
two sets of coils, one set being shunt-con 
nected to the source of current supply, the 
other set being in series with the armature 
through said movable brushes, interpole 
magnet coils in series with said armature 
through said stationary brushes, and means 
for simultaneously moving said movable 
field magnets and movable brushes around 

5 

the armature and commutator, respectively, 
in either direction. . . 

20. The combination with an armature, of 
a commutator therefor, positive and nega 
tive stationary brushes, positive and nega 
tive movable brushes, stationary and mov 
able field magnets, each field magnet having 
two sets of coils, one set being shunt-con 
nected to the source of current supply, the 
other set being in series with the armature 
through said movable brushes, interpole 
magnet coils in series with said armature 
through said stationary brushes, and means 
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operated by said armature for simultane 
ously moving said movable field magnets 
and movable brushes around the armature 
and commutator, respectively, in either di 
rection. 

21. The combination with an armature, of 
a collinutator therefor, positive and nega 
tive stationary brushes, positive and nega 
tive innovable brushes, stationary and mov 
alie field magnets, each field magnet having 
two sets of coils, one set being shunt-con 
nected to the source if current supply, the 
other set being in series with the armature 
through said movable brushes, interpole 
agnet coils in series with said armature 

through sail stationary brushes, mens op 
erate ly, the in tire for similitaneously 
it) ying said i () 'a tie field magnets and mov 
alle lirushes around the al'mature and com 
mutator respectively in either direction, 
and means for automatically stopping said 
movable field Inagnets and brushes at any 
desired point. - 
In testimony whereof, I sign this speci 

fication in the presence of two witnesses. 
ETHELIBERT M. FRASER. 

Witnesses: 
W. C. MARGESON, 
D. HAROLD BUSII. 
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