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My invention relates to variable ratio trans-
formers, and more particularly to an improved
arrangement for changing the effective number
of turns in a transformer winding to correspond-
ingly change the ratio of voltage transformation
between the primary and secondary circuits
thereof.

Transformers are frequently operated under
conditions ‘that require the voltage ratio to be
adjusted from time to time. Provision for mak-
ing such adjustments is usually arranged by pro-
viding taps on one of the transformer windings
and a tap changer switch for changing the effec-
tive number of turns of the winding by cutting
sections of the windings into or out of the cir-
cuit. .

It is an object of my invention to provide a
variable ratio transformer arranged for adjust-
ing the voltage thereof that is compact and
simple in its construction and inexpensive to
manufacture.

Other objects and advantages of my inven-
tion will appear from the following description
taken in connection with the accompanying
drawings, in which:

Figure 1 is a view of an oil-immersed trans-
former partly in side elevation and partly in
vertical section, and provided with a  variable
ratio switch arranged in accordance with my
invention; :

Fig. 2 is a diagrammatic view showing the
connections between the variable ratio switch
and one of the transformer windings;

Fig. 3 is a view partly in side elevation and
partly in vertical section of the tap-changing
mechanism shown in Fig. 1;

Fig. 4 is a sectional view taken along the line
IV—IV of Fig. 3, and looking down toward the
base or support of the tap-changing switch; and,

Fig. 5 is a plan view of the top of the switch
operating handle as indicated by line V—V of
Fig. 3.

Like reference characters indicate similar
parts in the different views of the drawings.
Referring to Fig. 1 of the drawings, a casing |
is provided containing a transformer 2, compris-
ing coils 3 and an iron core 4 immersed in an
insulating fluid to the level 5 and provided with
low voltage leads 6 that extend through the
bushings 71 and with high-voltage leads 8 that
extend from the high-voltage windings through
the bushings 9. A base (1 is illustrated as sup-
ported by a bracket {2 from the upper end plate
of the transformer 13 for supporting the tap-
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changing switch indicated generally at 14, and

shown in greater detail in Figs. 3, 4 and 5.

Referring to Figs. 3, 4 and 5, the base |1 which
may be formed from melded insulating mate~
rial, carries terminal studs 15 embedded therein
and extending therethrough to which the ter-
mingls of the high-voltage leads 8 and of the
high-voltage winding may be ccnnected.

A number'of terminal studs {6, six in number
being shown, are embedded in and extend like
distances above the insulating base plate i1 and
are arranged to be equally spaced along the are
of & circle about a central axis that extends

ransversely of the base plate. - The several ter-
minal studs are connected to tap points on one
of the transformer windings as shown in Fig. 2.
The tops of the studs may be slightly rounded to
fit in simiiarly curved depressions 11 on the
under-side of a movable cooperating contact
member {8. The movable contact member is of
sufficient width to bridge two of the equally
spaced terminal studs and the location of the
depressions {1 thereon corresponds to the dis-
tance between adjacent studs 16 and are simi-
larly spaced from the axis of the arc along which
the studs are arranged.

The movable contact member 18 is provided
with an opening 19 through which an operating
shaft 21 extends. The lower end of the shaft
extends through a bushing 22 in the base plate
It and is biased downwardly by a spring 23
acting between the bushing 22 and a washer
24 attached to the shaft 21 by any suitable
means, such as the pin 25. An arm 26 extends
outwardly from one side of the shaft 21 and
downwardly into a recess 27 in the upper side
of the movable contact member (8 in order to
operate it from one switch closing position,
bridging two terminal studs, to the next switch-
closing position. An extension or leg 28 extends
downwardly from the lower side of the contact
member {8 at the side of the shaft 2! opposite
to the bridging or contact closing portion there-
of, thus forming a three-point support for the
movable contact member to resist the downward
push of the arm 26 caused by the spring 23.

The opening {9 in the movable contact mem-
ber 18 is sufficiently large to permit the contact
member to rock about any two of these three
supporting points and consequently to insure
a firm engagement between it and any two ter-
minal studs bridged thereby and forming two of
the three supports. The rocking movement
permitted is slight, however, in order that the
degree of rocking of the contact member will
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not be so great as to permit engagement of the
member with the next terminal stud toward
which it is moved at an elevation that is too low
to permit it to ride over the curved end surface
thereof. The contact member when moved to
engage a terminal stud first engages the lower
curved portion of the upper end thereof and
slides over and upon the end of the stud, drop-
ping slightly downward as the stud enters the
depression {7 therein.

Tie rods 2! are provided and extend upwardly
from the base plate il to support a dial plate
22 upon which are indicated the different op-
erative positions of the tap changer switch and
above which is mounted a knob or handle 33 for
operating the tap changer switch. The handle
33 is connected to the shaft 21 by any suifable
means, as by the tube 34 attached theretfo.

Many modifications may be made in the de-
tails of construction illustrated and described
without departing from the spirit of my inven-
tion, and I do not wish to be limited, except as
indicated by the prior art and the scope of the
appended claims.

I claim as my invention:

1. A ratio adjuster comprising a base plate,
a plurality of contact studs supported by said
bhase and equally spaced in an arc about a cen-
tral axis, a moving contact member having an
opening therein, an operating shaft extending
along said axis and through said opening and
operatively connected to said movable contact
member to operate it from one operative posi-
tion to another, and means for biasing said mov-
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able contact member toward said contact studs,
said member being of sufficient width to engage
two adjacent studs and having a supporting leg
extending toward and engaging with said base
plate the opening in said movable contact mem-
ber being of sufficient size to permit a slight
rocking of the said member when actuated into
operative position to insure a positive engage-
ment of the said member with said contact
studs.

2. A ratio adjuster comprising a base plate, a
plurality of contact studs supported by said base
and equally spaced in an arc about a central
axis, a moving contact member having an open-
ing therein, an operating shaft extending along
said axis and through said opening and opera-
tively connected to said movable contact mem-
ber to operate it from one operative position to
another, and means for biasing said movable
contact member toward said contact studs, said
movable -contact member being of sufficient
width to engage two adjacent studs and having
recesses therein spaced to receive the contact-
ing portions therecf and having a supporting
leg extending therefrom toward and engaging
with said base plate on the side of the shaft re-
mote from the contact engaging portion thereof,
the opening in said movable contact member be-
ing sufficiently large to permit said member to
tock slightly when moved from one operative po-
sition to another to insure positive engagement
thereof with said contact studs.

HENRY C. GUHL.
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