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Our invention relates to transformers and 
more particlularly to variable voltage trans 
formers. 
An object of our invention is the provision of 

obtaining variable voltage by varying the ratio 
of turns of the windings by a sliding contact 
means which slides, over a portion of the wind 
lingS. 
A further object of our invention is the pro 

vision of having the slidable contact means to 
engage only a portion of the Windings by utiliz 
ing a transfer switch to obtain a ful voltage 
range of the entire windings. 
A further object of our invention is the pro 

vision of an inner and an outer Set of Windings 
in which the Slidable contact nieans engages 
only the Outer set of windings, together with a 
transfer SWitch to obtain full voltage across both 
the inside and the outside windings thereby 
giving a voltage ranging from Zero to a maxi 
mum value. 
Another object of our invention is the provi 

sion of a slidable contact means which engages a 
portion of a winding so that as the slidable en 
gaging means is moved in one direction, a volt 
age is obtained from a low value to an inter 
mediate value and so that as the slidable engag 
ing means is moved in the opposite direction, 
a voltage is obtained from an intermediate value 
to a high value. 
Other objects and a fuller understanding of 

our invention may be had by referring to the 
following description and claims taken in con 
junction with the accompanying drawing, in 
which: 

Figure 1 represents a plan view of a trans 
former embodying the features of our invention 
with the cover removed to show the cooperative 
ly associated parts. 

Figure 2 is a plan view of a transformer en 
bodying the features of our invention, showing 
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the actuating knob, the meter, and the Various 
Switches. 

Figure 3 is a side elevational. view of a trans 
former embodying the features of our invention 
with a portion of the Side of the container re 
moved to show the parts more clearly. 

Figure 4 is a diagrammatic view of the circuit 
connections utilized in Our Variable voltage 
transformer. 

Figure 5 is a cross-sectional view of a slidable 
contact means, and - 

Figure 6 is a view of a modified form of a 
slidable contact means. . 
With reference to Figures 1 and 2, the ref 

(Ch. 7-119) 
erence character 9 designates generally the 
magnetic core means for our variable voltage 
transformer. In accordance with actual prac 
tise, the magnetic core means may be con 
structed of a plurality of stacked laminations 
and Comprise Substantially a rectarigular form 
of core having two side legs and 2, and a 
lower leg 3, and an upper leg 4. Any suit 
able means may be employed to hold the lamina 
tions together and as illustrated, we utilize a set 
of clamping strips 5 which holds the upper end 
of the laminations together and a set of clamp 
ing Strips 6 which holds the lower end of the 
laminations together. The set of clamping 
Strips 5 may be held together by longitudinal 
screws 8 having the upright longitudinal nuts 
20. Similarly, the set of clamping strips 6 may 
be clamped together by the screws 7 and the 
upright longitudinal nuts 9. In this manner, 
the magnetic core means is firmly held together 
as a rigid unit. Under the Set of clamping strips 
5 and around the upper end of the magnetic 

core means , there is positioned a suitable strip 
of insulating material 25, Such as fish paper or 
any other suitable means. Similarly, under the 
set of clamping strips 6 and around the lower 
end of the magnetic core means 0, there is po 
sitioned a Suitable strip of insulating material 
26, such as fish paper or any other suitable 
means. Interconnecting the two sets of clamp 
ing strips 5 and 6 and below, the magnetic 
core means, we mount a lower shaft bearing 
bracket 2 having an opening 29 to guide the 
lower end of a rotating shaft 3. This lower 
shaft bearing bracket may have its ends bent 
upwardly and attached to the two sets of clamp 
ing strips i5 and 6 by any Suitable means such 
as welding. Above the magnetic core means and 
attached to the clamping Strips 5 and 6, there 
is provided an upper shaft bearing bracket 28 
having an opening 30 for guiding the upper end 
of the rotating shaft 3. The ends of the upper 
shaft bearing bracket 28 may be bent down 
Wardly and connected to the two sets of clamp 
ing strips 5 and G by any Suitable means such 
as welding. w 
Upon each of the side legs and 2 of the 

magnetic core means, we mount an inner and an 
outer set of windings. These windings are 
mounted upon the two side legs and 2 dur 
ing the course of the assembly of the magnetic 
core means. As illustrated, the outside winding 
upon the side leg is indicated by the reference 
character 32. Beneath this winding, there is 
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2 2,061,452 
the suitable insulation means 83, there is posi 
tioned the inner winding 34 and underneath 
the inner winding 34, there is positioned suitable 
insulating means 35 which is wrapped around 
the side leg . By a similar construction, the 
outside winding upon the side leg f2 is indicated 
by the reference character 38 and the inside 
winding is designated by the reference character 
38 which are insulated from each other and 
from the magnetic core means by suitable in 
Slating means 3 and 39. Connected across 
the upper end of the two Outside windings 32 and 
36 is a current connecting strip 40 which com 
prises a portion bent upon itself and straddling 
the end of the insulating means 33 and 37. 
Also positioned under the current connecting 
strip 40 and insulating it from the magnetic 
core means is an insulating strip 4 i. The left 
hand end of the current conducting strip 40 
is connected to the upper end of the outside 
Winding 36 by means of a conductor 42 and the 
right hand end portion of the current conduct 
ing strip 40 is connected to the upper end of 
the outside winding 32 by means of a conductor 
43. The upper surface of the outside windings 
32 and 36 and the upper surface of the current 
conducting strip 40 is adapted to be engaged by 
a suitable rotating engaging means to vary the 
ratio of the turns of the windings. This rotat 
able engaging means is operated by the rotating 
shaft 3 and may comprise a rotating arm 44 
having a contact 65 which slidably engages the 
upper surface of the Outside windings 2 and 
36 and the current conducting strip 40. A cross 
sectional view of the contact engaging member 
55 is shown in Figure 5 and may be provided 
with a high resistance carbon contact 56. The 
purpose of using a high resistance carbon con 
tact is to reduce the amount of short-circuited 
current which flows through the adjacent turns 
of the windings that are bridged by the carbon 
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contact 56. In order to dissipate the heat that 
is generated at the slidable contact, we utilize 
a mass of good heat conducting material 47 
which may be copper or any other suitable ma 
terial. This mass 4 is connected to the end of 
the rotating arm 44 by means of screws 48. 
Preferably, the heat conducting mass 4 is 
spaced slightly upon the end of the rotating arm 
44 in order to dissipate as much heat as pos 
sible. As illustrated, the upper threaded end of 
the slidable contact member 55 extends through 
both the heat conducting mass 47 and the end 
of the rotating arm 44 and is held firmly in po 
sition by means of a suitable nut. The rotating 
arm 44 is preferably constructed of resilient ma 
terial so as to cause the contact to engage re 
siliently the outside surface of the windings 2 
and 36 and the current conducting strip 40. 
The rotating arm 44 is provided with a suitable 
collar 45 that is non-rotatively connected to the 
rotating shaft 3 by means of screws . The 
upper side of the rotating arm 44 is insulated 
from the upper shaft bearing bracket 2 by 
means of insulating washers 49. A collar is 
mounted about the rotating shaft above the 
upper shaft bearing bracket 2 so as to hold the 
rotating shaft 8 against longitudinal nove 
ment. In the event that the carbon contact 
wears down and does not make very frn con 
tact with the two outside windings 2 and 8 
and the current connecting strip 40, the rotat 
ing arm 44 may be lowered slightly by unloosen 
ing the screw 4 and re-setting the collar 4 at 
a lower position. The rotating arm swings from 

the lower edge of the outside winding 36, up 
across the Outer surface of the outside winding 
36, thence across the current connecting strip 
40 and then downwardly across the outside 
winding 32, until it substantially reaches the 
end of the outside winding 32, and vice versa. 
An adjustable stop 5 is provided in order to 
keep the slidable contact from sliding off of 
the lower ends of the outside windings 32 and 
36. This adjustable stop 5 is mounted within 
a slotted opening 52 and may be adjusted longi 
tudinally by a nut 53 so as to make the lower 
range of the voltage read substantially zero. 
The upper end of the rotating shaft extends 
through the cover 66 of the container 65 and 
is actuated by a suitable knob 54 having a 
pointer 57 that is movable relative to an indicat 
ing dial 58. The container 65 may be of the 
perforated type so as to provide suitable ventila 
tion for the transforner. 
Figure 3, the entire magnetic core means and the 
windings are suspended from the cover 66 by 
means of Suitable cap Screws 68 engaging the 
upper end of the longitudinal nuts 9 and 20. 
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As illustrated, best in 20 

Therefore, by removing the cover 66, the entire 25 
, assembly is removed from the container 66. 
On top of the cover 66, there is mounted a line 
toggle Switch 63, a toggle transfer switch 64, 
a volt meter 70, and an outlet plug into which 
a suitable detachable plug may be inserted. The 30 
supply conductors 6 and 62 which are enclosed 
in a suitable cable enters the container through 
the top having an opening 67. 
The operation of our variable voltage trans 

former may be best explained by referring to the 35 
diagrammatic view in Figure 4, keeping in mind 
that the purpose of our transformer is to give 
any suitable output voltage at the outlet plug 

when the windings are energized from a suit 
able source of supply current. Upon the clos 
ing of the toggle line switch 63, all of the wind 
ings 32, 34, and 36 and 38 are energized. The 
path of the current flow may be traced begin 
ning with the Supply conductor 6 through the 
toggle line Switch 63, the conductor 73, the in 
side winding 8, the conductor 80, the inside 
winding 84, the conductor 8, the outside wind 
ing 36, the current connecting strip 40, the 
right hand end portion of the outside winding 
32 to the tap 79 which is connected to the 
other supply conductor 62. Inasmuch as the 
supply conductor 62 is connected to the tap 7, 
the Over all voltage of the entire windings is 
higher than the line voltage. Thus, for in 
stance, if the line voltage is 110 volts, the volt 
age across all of the windings may be made to 
be 140 volts, or any other suitable value to take 
care of the demands for our transformer. For 
the purpose of clarity, we have selected 140 volts 
for the upper limit. The voltage impressed 
upon the output plug i? is the drop between the 
slidable contact 5 and the toggle transfer 
switch 4. In the position as shown, the toggle 
transfer switch t is thrown to its low. position 
and is connected to the switch contact T. 
Therefore, with the rotating arm 4 upon point 
A of the winding 2, the voltage drop across the 
Output plug is zero. This is because there are 
no turns enclosed by the circuit which extends 
from the point A through the rotating arm 44, 
the conductor 78, the outlet plug f, the toggle : 
transfer switch 6, and the conductor 75. If the 
rotating arm is turned in a counterclock 
wise direction, there are progressively a rela 
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above traced through the outlet plug 7 and an 
increasingly higher voltage is impreSSed acroSS 
the two spaced contacts of the outlet plug 7. 
According to the arbitrary factors mentioned 
above, there is substantially 35 volts impressed 
across the spaced contacts of the outlet plug 
when the slidable contact 56 reaches the point 
B of the outside winding 32. Then as the slid 
ing contact 56 slides across the current con 
ducting strip 40, there is no change in the volt 
age output, but when the sliding contact 56 
reaches the point C and begins to slide acroSS 
the outside winding 36, there is impressed a 
higher voltage across the Spaced contacts of 

When the Slidable contact 
56 reaches the point D, there is impressed Sub 
stantially 70 volts across the spaced contacts 
of the output plug T. At this point, the toggle 
transfer Switch 64 is reversed and noW the 
Swinging arm of the switch is connected to the 
switch contact 76, which means that the point 
H of the inside winding 38 is connected to the 
rotating arm 44 through a circuit which may be 
traced as follows: Through a conductor 3 and 
74, the transfer toggle switch 64, the output plug 
7 , and a conductor 78 to the rotating arm 44. 
This means that when the toggle transfer Switch 
64 is making contact with the Switch contact 
76, the inside windings 38 and 34 are included 
between the rotating arm 44 and the transfer 
toggle switch 64. Under this condition, there is 
impressed substantially 70 volts across the 
spaced contacts of the output plug . . If the 
rotating arm 44 is turned in a clockwise direc 
tion, the volts impressed across the Spaced con 

When the 
slidable contact 56 reaches the point C, there is 
substantially 05 volts impressed across the 
spaced contacts of the output plug i. Then as 
the slidable contact 56 moves across the current 
connecting strip 40, there is no change in the 
output voltage, but when the slidable contact 56 
engages the point B, the voltage again begins 
to rise. When the slidable contact 56 reaches 
the point A, there is impressed Substantially 140 
volts across the spaced contacts of the output 
plug Ta. Therefore, with the arrangement of 
the transfer toggle switch 64 and the slidable 
contact 56, it is possible to get a voltage range 
from zero to 140 volts without the slidable con 
tact engaging the inside windings 34 and 38. 
The volt meter 70 is connected directly acroSS 
the two spaced contacts of the outlet plug 
and gives an indication of the voltage output 
impressed upon the spaced contacts of the out 

Instead of using a slidable contact 
56, we have illustrated a rolling contact means 
82 in Figure 6. This rolling contact means 82 
comprises a heavy roller 83 which rotates about 
an axis 84. The mass of the roller 83 is quite 
large so that it may dissipate the heat generated. 
Therefore, with the embodiment of Our Wari 

able voltage transformer, it is possible to obtain 
an output voltage rainging from Substantially 
zero to a high value without the slidable con 
tact 56 engaging the inner windings 34 and 38. 
Although we have described our invention with 

a certain degree of particularity, it is understood 
that the present disclosure has been made only 
by way of example and that numerous changes 
in the details of the combination and arrange 
ment of Substances may be resorted to without 
departing from the spirit and scope of the inven 
tion as hereinafter claimed. 
We claim as our invention: 

3 
1. A variable voltage transformer comprising, 

in combination, magnetic core means, a winding 
having two portions connected in series mounted 
upon &he magnetic core means, supply conduc 
tors connected to and adapted to energize the 
said winding, two spaced output means, selectable 
Switch means for connecting one of the said 
Spaced output means to either end of said winding, 
movable contacting means adapted to engage 
electrically one portion of said winding, and 
means for connecting the movable contacting 
means to the other of Said Spaced output means. 

2. A variable voltage transformer comprising, 
in combination, magnetic core means, a winding 
mounted upon the magnetic core means, supply 
conductors connected to and adapted to energize 
the said Winding, tWO Spaced output means, 

10 

means for selectively connecting one of the said 
Spaced output ineans to either end of said Wind 
ing, movable contacting means adapted to engage 
electrically a portion of said winding, and means 
for connecting the movable contacting means to 
the other of said spaced output means. 

3. A variable voltage transformer comprising, 
in combination, magnetic core means, a winding 
mounted upon the magnetic core means, a second 
winding mounted upon the magnetic core means 
and on the inside of the first winding, means for 
connecting the two windings in series, supply 
conductors connected to and adapted to energize 
the said Windings, two spaced output means, 
Switch means for Selectively connecting one of 
the said spaced output means to the end of either 
of said windings, movable contacting means 
adapted to engage electrically the outer surface 
Of the first Winding, and means for connecting 
the novable contacting means to the other of 
said spaced output means. 

4. A variable voltage transformer comprising, 
in combination, magnetic core means having two 
Spaced portions, a first Winding mounted upon 
one of the said portions, a second winding 
mounted upon the same portion as the first wind 
ing is mounted and on the inside of the first 
winding, a third winding mounted upon the other 
of said portions, a fourth winding mounted upon 
the Saline portion as the third Winding is mounted 
and on the inside of the third winding, means for 
connecting the said windings in series, supply 
conductors connected to and adapted to engage 
the said Winding, two spaced output means, 
means for Selectively connecting one of the said 
spaced output means to the outer end of the 
second and of the third winding, movable con 
tacting means for electrically engaging the out 
side Surface of the first and third windings, and 
means for connecting the movable contacting 
means to the other of Said spaced output means: 

5. A variable voltage transformer comprising, 
in combination, magnetic core means having two 
Spaced portions, a first winding mounted upon 
One of the said portions, a Second Winding mount 
ed upon the saine portion as the first winding is 
mounted and on the inside of the first winding, a 
third Winding mounted upon the other of said 
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portions, a fourth winding mounted upon the 
Same portion as the third winding is mounted 
and on the inside of the third winding, means 
for connecting the second and fourth windings in 
Series, an engaging member having a flat surface 
for connecting the first and third windings in 
Series, neans for connecting the Second and 
fourth Windings in series with the first and third 
Windings, the outer surface of the first and third 
Windings and the fiat. Surface of the engaging 
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member being in substantially the same plane, 
supply conductors connected to and adapted to 
engage the said winding, two spaced output 
means, means for selectively connecting one of the 
said spaced output means to the outer end of the 
second and of the third winding, movable contact 
ing means for electrically engaging the outside 
surface of the first and third windings, and the 
flat surface of the engaging means, and means for 
connecting the movable contacting means to the 
other of said spaced output means. 

6. A variable voltage transformer comprising, 
in combination, magnetic core means, a winding 
mounted upon the magnetic core means, a Second 
winding mounted upon the magnetic core means 
and on the inside of the first winding, means for 
connecting the two windings in series, supply 
conductors connected to and adapted to energize 
the said windings, two spaced output means, 
means for connecting one of the Said Spaced out 
put means to the end of either of Said windings, 
movable contacting means adapted to engage 
electrically the outer surface of the first winding, 
and means for connecting the movable contact 
ing means to the other of said Spaced output 
means. 

7. A variable voltage transformer comprising, 
in combination, magnetic core means, a winding 
mounted upon the magnetic core means, supply 
conductors connected to and adapted to energize 
the said winding, two spaced output means, 
means for connecting one of the said spaced out 
put means to either end of said winding, movable 
contacting means including a high resistance 
material adapted to slidably engage electrically 
a portion of the said winding, and means for Con 
necting the movable contacting means to the 
other of said spaced output means. 

8. A variable voltage transformer comprising, 
in combination, magnetic core means, a winding 
mounted upon the magnetic core means, supply 
conductors connected to and adapted to energize 
the said winding, two spaced output means, 
means for connecting one of the said spaced Out 
put means to either end of said winding, movable 
contacting means including a rotatively mounted 
element adapted to rotatively engage electrically 
a portion of the said winding, and means for con 
necting the movable contacting means to the 
other of said spaced Output means. 

9. A variable voltage transformer comprising, 
in combination, magnetic core means, a winding 
mounted upon the magnetic core means, said 
winding having a plurality of layers electrically 
connected together, supply conductors for ener 
gizing the said winding, two Output conductors 
energized by said winding, means for connecting 
One of the output conductors to an inner layer of 
the winding, movable contacting means adapted 
to engage electrically the outer layer of the wind 
ing, and means for connecting the movable con 
tacting means to the other of said output Con 
ductors. 

10. A variable voltage transformer comprising, 
in combination, magnetic core means, a winding 
having an outer layer exposed for external and 
continuous electrical contact and having an inner 
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layer wound inside of the outer layer and mount 
ed upon the magnetic core means, a housing for 
the magnetic core means and the winding, a 
dietachable cover for the housing, neans for Sup 
porting the magnetic core means and the wind 
ing by the said detachable cover, movable con 
tacting means adapted to engage electrically and 
continuously the exposed layer of the Said wind 
ing, an operating member extending through the 
cover for actuating the movable contacting 
means, means carried by the detachable COver 
for guiding the movable contacting means, tWO 
output terminals carried by the detachable cover, 
supply conductors passing through the detach 
able cover for energizing the said winding, con 
ductor means for connecting one end of the 
winding to one of the output terminals, and con 
ductor means for connecting the movable con 
tacting means to the other output terminal. 

11. A variable voltage transformer comprising, 
in combination, magnetic core means, a winding 
mounted upon the magnetic core means, a hous 
ing for the magnetic core means and the winding, 
a detachable cover for the housing, means for 
supporting the magnetic core means and the 
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winding by the said detachable cover, movable . 
contacting means adapted to engage electrically 
the said winding, an operating member extending 
through the cover for actuating the movable 
contacting means, means carried by the detach 
able cover for guiding the movable contacting 
means, two output terminals carried by the de 
tachable cover, supply conductors passing through 
the detachable cover for energizing the said wind 
ing, a selectable switch mounted On the detach 
able cover for connecting one of the output ter 
minals to either end of the winding, and con 
ductor means for connecting the movable con 
tacting means to the other output terminal. 

12. A variable voltage transformer adapted to 
be energized by a source of current comprising, 
in combination, magnetic core means, a winding 
mounted upon the magnetic core means and 
arranged to be energized by the source of current, 
two spaced means, means for connecting One of 
said spaced means to either end of said winding, 
movable contacting means adapted to engage 
electrically the winding, and means for connect 
ing the novable contacting means to the other 
of said spaced means. 

13. A variable voltage transformer adapted to 
be energized by a source of current comprising, 
in combination, magnetic core means, a winding 
mounted upon the magnetic core means and ar 
ranged to be energized by the source of current, 
said winding having an outer layer exposed for 
external electrical contact and an inner layer 
Wound inside of the outer layer, two spaced 
means, means for connecting One of the said 
spaced means to the inner layer of the winding, 
movable contacting means adapted to engage 
electrically the outer layer of the winding, and 
means for connecting the movable contacting 
means to the other of said spaced means. 
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