
June 25, 1940. R. B. HUNTER 
RANSFORMING APPARATUS 

Filed Jan. 23, 1939 

2,205,476 

  



Patented June 25, 1940 

UNITED STATES 

2,205,476 

PATENT OFFICE 
2,205,476 

TRANSFORMINGAPPARATUS 
Richard B. Hunter, shorewood, wis, assignor to 
Cutler-Hammer, Inc., Milwaukee, Wis., a cor 
poration of Delaware 

Application January 23, 1939, Seriai No. 252,264 
Claims. (C. 15-312) 

This invention relates to transforming appa- former embodying the invention and connected 
ratus for supplying energy from a constant volt 
age source to a translating circuit at variable 
voltage. The invention is particularly applicable 

5 to transformers provided with means for com 
mutating a winding thereof and adapted to be 
connected to a three-wire constant voltage Sup 
ply and to supply a three-wire load circuit or 
one or a plurality of two-wire load circuits with 

0 a variable voltage. 
An object of the invention is to provide a 

transformer having two winding Sections ar 
ranged on a common magnetic core and having 
means to connect then in Series. 

l5. Another object is to provide a transformer of 
the aforementioned type, having separate regul 
lating means for each winding, said regulating 
means being so arranged that they may be oper 
ated simultaneously to provide equal output volt 

20 ages for the two windings. 
Another object is to provide a transformer of 

the aforementioned type which may be alter 
natively connected to different types of load Syss 
tenS. 

25 Another Ojaci, is to pro7ide ap3:aus of the 
aforementioned character wherein the SSAS 
former is of the autotransformer tyge, winereoy 
the 7Oltages Supglied to 2, gilizality oš oad circl:S 
will be maintained of ice Or equal values not 

30 withstanding inequality of, oz "ariations in the 
relative values of, the iO3, is is Stig ics, circas. 

Ain other 2nd more specific object, is to provide 
a systein of the aforementioned cha:'acier whic: 
is articlia,237 33icaia 3 tie iliiriyngiitiia 

35 tensity contic Of 2 p2i'aiiy c axing circuits, 
whereby is larg5 afting rescective circuli:S 23'e 
Sugpied with 2:32, "joltagsS 7inic 2,3'a joint,337 
variable throughout 2, 3alašijely 7i.e. 32.3age, for 

SS 

!he transforn2 coins 
astic cc 3 c. 7)ic ai's 70 - 
tid 3:3033,233d SO 2S ic $2.3% cial 

respect, to $3.3 
variable but lize 

50 cad circuit, or circuits to sl:3ply a 72 is a veiia 
3. 

!CC2233.66, 

to a three-wire supply and to a three-Wire load 
circuit, and 

Fig. 2 shows a transformer connected to a 
three-wire supply circuit and to two separate 
two-wire load circuits. 

Referring to Fig. 1, the trafhsformer is provided 
with a ring-shaped closed magnetic core is which 
preferably consists of a stack of annular lamina 
tions, but which may also be built up in any 
other Suitable manner. The two halves of the 
core have wound thereon, windings 2 and 3, 
respectively; the two windings being wound in 
opposite directions, so as to be symmetrical with 
respect to each other. The turns of the wind 
ings are insulated from each other and from the 
core , but are bared of insulation on the outer 
perimeter of the transformer. A pair of contact 
brushes (3 and 5 respectively are mounted on 
arms 6 and , respectively, and are arranged to 
contact the bare portions of the Wires at the 
gariphery of the windings at diametrically op 
gosed points of the two windings. The airns 6 
and 22e insulatedly fastened to opposite ends 
of a lever 3 which is rotatable about a pivot 3 
at tie Ceiaier of the ring S and which lever 3 may 
8 ccAfected to suitable operating ne2ins in any 

desired Staaaae'. 
O2e gai: 8 and of he diagnetically op 

goSail eats of the two yiridings are connected to 
ge:hear $3 fo:'E) a coratinoza poin. Thich is aira is 
corateca i? the neutra tire 2 of a hiree-Wire 
SOLAirce : CO2Si23 at voltage; the other "Tires 3 
22nd 3 of said SOL3'ce aing connected to the 
gtze 323s Of this findings 2 and 3, respectively. 

als in3",733 digs 222 as 3 aire contected in series 
7ith 33.3. Chas' acTOSS Ene Oi R8s; infires ... aid : 
of the Eases-'7ige Systein 2nd indica in the core 
ilizes Winica CoaceX sig wi: 

i.7O 23rced sectors 3 agad 3, respectively, and 
St3ticia: 3rusias 33 aid 5 are adagtei g coxa 
tact ne'evita as 3:33 lever 3 rotates. A three 
77.3 (2d circii, kaas its Quite Yires 1 32nd 3 
cos333ced £2 2s 32shes ( and 5, Iesses&iyeiy, 

2Ae333'ai Tig'e 12 is co:3ces a She 
goi; o; ina widings 2 and 3, 2.Éd to 

is as tie 37s is 3'- 
iii.3d cott sides of the lead circuit are sigpies: 
7i. eC2a3 voltages linich. 7ary sinuitaraecisiy 
fi'03 a saaigal, to a finazzinian as the lever is 
(ota%d ciocley rise groza £he extreme coustercicc:- 
tise ECsition to tiae exiteiae cicci wise cositio: 
theseoš. - 

Refe33 ago Fig. 2, Ege 82.33 33s,32&gs: 8, 2a3S 
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former having a ring-shaped core similar to the 
core of the transformer shown in Fig. 1. A Wind 
ing 20 which is divided by a center tap 2 into two 
equal halves is Wound on the core and is con 
nected by its end terminals to the lines and 
I, respectively, of a three-wire supply line, while 
the center tap 2 f is connected to the center or 
neutral wire of Said line. The two halves of the 
winding 20 are wound on the core in the same 
direction. The turns of the wires are bared of 
insulation on the outer perimeter of the trans 
former to make contact with the brushes 24 and 
25, respectively, at diametrically opposite points 
of the transformer. A lamp circuit is connected 
between the lines L23, 24 which are electrically 
connected to the line 2 and to the brush 35, re 
Spectively while a second lamp circuit is con 
nected between the lines L21, 22 which are elec 
trically connected to the lines Ll and to the 
brush 34, respectively. The brushes 24 and 25 
are connected through the lever sections 26 and 
27 (carried by but insulated from the central 
lever section 28) to the brushes 34 and 35, re 
Spectively. As the lever 28, upon the sections 26 
and 27 of which the brushes 24 and 25 are mount 
ed, is rotated, equal portions of the winding 2C 
are connected across the respective lamp circuits 
to provide them with equal variable voltages. 
The drawing illustrates the use of the invention 

as applied to an autotransformer, but it is ob 
vious that a two-coil transformer having separate 
primary and Secondary windings may be emi 
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ployed. 
The connection of the brushes 4 and 5 and 24 

and 25, respectively, to the load circuit may be 
accomplished by other means than those shown 
in Fig. 1 or 2, and instead of arranging said 
brushes to contact directly with the individual 
wires of the windings, separate contacts which in 
turn are electrically connected to different points 
On the windings may be provided for engage 
ment by the brushes. It is further possible, if 
desired, to connect the supply wires in Fig. 1 to 
the brushes 4 and 5 and the load wires to the 
winding ends 0 and f, in which case the rela 
tionship of the line and load voltages will be re 
Versed with respect to that aforedescribed. 
Other modifications will readily suggest them 

Selves to those skilled in the art. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. An alternating current transformer com 

prising, a ring-shaped magnetizable core, two 
Symmetrical windings on said core and connected 
and arranged cumulatively relatively to the core 
for connection across a three-wire supply cir 
cuit, and a pair of contact brushes movable simul 
taneously and adapted to connect equal variable 
Sections of said windings across a load circuit. 

2. An alternating current transformer com 
prising, a Substantially closed magnetizable core, 
two symmetrical windings inductively related to 
said core and connected and arranged cumula 
tively relatively to said core for connection across 
a three-wire Supply circuit, a movable contact 
brush for each winding including means to con 
nect a variable number of turns of each winding 
across a load circuit, and means to move said 
brushes simultaneously so as to maintain the 
numbers of turns of both windings which are in 
circuit alike. - 

3. An alternating current transformer com 
prising, a ring-shaped magnetizable core, two 
windings on said core and connected and ar 
ranged cumulatively relatively to the latter, the 

wires of said windings on the outer perimeter of 
the transformer being provided with contact sur 
faces, a contact carrier Oscillatable about the 
Center of Said core, and two contact brushes car 
ried by Said carrier, one for each winding, and 
adapted to contact diametrically opposite sur 
faces of the respective windings as the carrier is 
moved, said brushes being provided with means 
to connect them across a load circuit. 

4. An alternating current transformer com 
prising, a ring-shaped magnetizable core, two 
WindingS On Said core and connected in Series 
acroSS the Outer Wires of a three-Wire Supply cir 
cuit, while their common center is connected to 
the neutral wire of said circuit, the wires of said 
windings on the outer perimeter of the trans 
former being provided with contact surfaces, a 
contact carrier oscillatable about the center of 
Said core, and two contact brushes carried by said 
carrier, one for each winding, and adapted to 
contact diametrically opposite surfaces of the re 
Spective windings as the carrier is moved, said 
brushes being provided with means to connect 
them acroSs a load circuit. - 

5. An alternating current transformer com 
prising, a ring-shaped magnetizable core, two 
windings on said core, said Windings being pro 
vided with contact surfaces forming one group 
for each winding and arranged concentric with 
said core and corresponding to certain turns of 
Said windings in the natural order of the turns 
thereof, and a pair of contact brushes movable 
about the center of said core and adapted to con 
nect equal variable sections of said windings 
across a load circuit. 

6. An alternating current transformer com 
prising a substantially closed magnetizable core, 
two windings inductively related to said core, said 
windings being adapted to be connected in series 
to a three-wire single phase circuit, having a 
neutral terminal, a contact brush for each wind 
ing, individual means to connect a translating 
circuit between said neutral terminal and said 
brush, and means to complete the circuit be 
tween Said brush and a variable section of the 
corresponding winding. 

7. An alternating current transformer com 
prising a substantially closed magnetizable core, 
two windings inductively related to said core, 
means to connect one winding between one side 
and the neutral terminal of a three-wire circuit 
and to connect the other winding between the 
other side and said neutral terminal, a contact 
brush for each winding, means to connect a load 
to said brushes, and means to complete a cir 
cuit between said brushes and equal variable sec 
tions of the corresponding windings respectively. 

8. In an illumination control system, the com 
bination with a lamp circuit, of a transformer 
comprising, a ring-shaped magnetizable core, 
two Symmetrical windings on said core and con 
nected and arranged cumulatively relatively to 
the latter for connection across a three-wire 
supply circuit, and a pair of contact brushes 
adapted to connect equal variable sections of said 
windings across said lamp circuit. 

9. In an illumination control system, the com 
bination with a lamp circuit, of a transformer 
comprising, a substantially closed magnetizable 
Core, two. Symmetrical windings inductively re 
lated to said core and connected and arranged 
cumulatively relatively to said core for connec 
tion across a three-wire supply circuit, a movable 
contact brush for each winding including means 
to connect a variable number of turns of each 
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winding to a load circuit, and means to move 
said brushes simultaneously so as to maintain 
the numbers of turns of both windings which are 
in circuit alike. 

10. In an illumination control system, the com 
bination with a lamp circuit, of a transformer 
comprising a substantially closed magnetizable 
core, two windings inductively related to said 
core, said windings being arranged to be con 
nected in series to a three-wire, single-phase cir 
cuit, having a neutral terminal, a contact brush 
for each winding, means to connect said lamp 
circuit to said neutral terminal and said brushes, 
and means to complete the circuit between said 
brushes and variable sections of the correspond 

1. In an illumination intensity control sys 
ten, in combination, a plurality of groups of 

3 
electric lamps, a three-wire source of current 
supply, an autotransformer comprising a ring 
shaped magnetizable core, two windings induc 
tively associated with said core and electrically 
connected with each other and with said source 5 
of current supply in a manner to provide for 
cumulative action thereof relatively to said core, 
a pair of oscillatable contact brushes for said 
windings, said brushes being electrically con 
nected with the respective groups of lamps to 
provide for connection of a variable number of 
turns of the respective windings in circuit with 
their associated groups of lamps, and means to 
effect joint oscillatory movement of said brushes, 
to thereby maintain of equal value the number 
of turns of the respective windings which are in 
cluded in circuit. 

RCARO B. HUNTER, 
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