
Nov. 7, 1933. L. H. Hill 1934,228 
TAP CHANGING TRANSFORMER 

Filed Nov. 27, 1931 

%.S. 

s 

N 
s 

N 
N 
S 
R 

S 
S. N 
S. 
N 

S 

  



O 

5 

23 

30 

38 

45 

50 

55 

Patented Nov. 7, 1933 1,934,228 

UNITED STATES PATENT OFFICE 
934,228 

TAP CANG NG RANSFREER 

Leland H. Ai, Wauwatosa, Wis assigzags (2 
Allis-Chalmers Manafacturing Conrapazny, Rite 
waukee, Wis, 3 corporation of Delaware 

Application November 2, i932. 
Seria No. 544, 

is Claims. (C. 171-139) 
This invention relates in general to circuit 

makers and breakers and more particularly to 
a switcia, having an operating mechanism extend 
ing through e, casing for actuating contacts irr 
mersed in a liquid within the casing. 
The problem which applicant has solved is 

oest understood by reference to the transfor her 
tap-changing art, but it is to be understood that 
applican's invention is not limited theretc. En 
the aforesaid art it is customary to provide 2, 
tapped winding mounted within a casiyag having 
a cove; and to provide a, tap-changing Switc. 
which is operable by a rod extending upwardly 
througi, the cover, the Switch operating recis 
nism being mounted on the cover in order that 
the transgorner may be untanked withou% dis 
connecting the connections between the Wilding 
and the switch contacts. In such constructions 
the switch mechanism usually extends vertically 
a considerable distance below the oil level whic 
makes it difficult to inspect the condition of the 
contacts through the hand hole in the coves". 
In such devices, particularly in ia Ege Raas 
formers, it is inconvenient to opera;3 G23 82 

5 changer on the top of 28 ti's Siors 35, as a 
actually dangerolas oecause of the '02:iiniity &Q 
conductors carrying high voltage. it is asse 
practically impossible to determine O' cinec, the 
position of the tape-change frog i.e ground 
while the transformer is i2. Service. 
An object of this invention is to provide an irra 

proved switching mechanism whic; overcomes 
the above objections. 
Another object of this invention is to 'ovide 

a Switch rechanism in which the CO2.2cts are 
mounted ira a, tank under an insulating liquid 
and are actuated by operating means extending 
thiroaga 8, Stuffing box is the side W72 of the 
Casis.g. 
Another object of this invention is to provide 

a Switching rechanism having contacts in 
mersed in an insulating liquid is a tank, an 
operating mechanisni Outside of the tank, and a, 
detaciaale Connection between the coE.2cis Ead 
ope'Silag raeciaasaissa permitting 3:ing of 
Ease 337&c. (3053:20ts without itiz)g CA; 32.3 (335 
&ting IAS332 his 
A £233 object of his inventios is a civicie 

a removaile tag-changing mechanisa So: 3'2nse 
fone's and the like in which tie contact, as 
sembly is disposed horizontally in a tants above 
the windirags to a coat rollied. 
Thess and othe) cojects and advaitages are 

obtained by this invention, various novel features 
of which will be apparent from the description 

of which two (10 and ii) appear is: 

vided with a bearing 25 Vraic:) is 85,2,3,...e6 

and drawing herein, and will the rore articul 
arly pointed out in Rhe (cializis. 
An illustrative exarpie of the applicatio, og 

this invention is shown in the accompanying 
drawing, in Winicka: 

Figare is a side view of 8, failsfor her shovy 
ing the casing in section and exodying this 
inventiora; - 

Figure 2 is a fragmentary ed., view of tie 
Switch operating mechanisin, show. ix. Eigure i: 
aEd 

Figure 3 is an end view of 
assembly taken on line IEE-EE. 

Referring now to SigES i., the Urnera: 5 
shows the side wall of a 'ransfornie :nd 6 is 
& cover which is attached tiereo by neas gi 
3.ny Suitable clamping reas such as 'i. A. handi 
hole coves" 3 is provided in the taxi cover 3 or . 
permitting access to the interior of the taxi. 
A transformes' core and widing asseyibly 9 is 
Enounted within the GE&isorine casing and is 
provided yith four upright supporting members 

is view. 
These upright supporting reinigers aire, is some 
instances, attached to the cover 6 by suitable 
Yeaias Suci, as adjusting pigs 2 azidi i3. Ei ié, 
is desired to remove cover member 3 without 
distikoing the core and trix dig asseroy & End. 
tie tap-changing mecialisII, he connectioÉ. 
between the pright remies ared the cover, 
Shamely, ooits 2 and 13, E2F 23 orited. 
A pair of horizontai instaig CROSS Yzerle's 

24, 15 are attached to cine tigiigaš, nerkers 3.0, 
23. A pair of insulating p2,32es 6 a.d. i. 256 
Vertically attached to the 20tizolai Sreniers 
54, 15 by neans of angle oracize:S. A. giltrality 
of stationary contacts 3, 1.3 age Cunted. Egon. 
the respective panels 36 a.d. ii. i. pirality oš 
terminai iugs 20 and 23, 2,3'e connected to the 
stationary contacts 18, 9 'esectively, and 3)'e 
adapted to receive leads f‘OE te tags OE, the 
transgorgner winding, i3 corrections kei ag 
inade in a manner weli know: ir tie &3, the 
stationary contacts 28, 5.S. 2'e eaci. ??ovided Wick. 
a fict, Blade coio i3, 29' 3.52ged on he 
acci of c, circle. "wo ca,337 302aci assemblies 
22, 23 are raounted oil is sa,2,3 islatirig s&gt; 
24, waica extends through ches i. 22.65s 
27. One end of the iris S33i:g siz23, 24 is 

3. 

65 

o tire SWitc. COEttack, 

7. 

3. 
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upright, supporting Re2Elses 3. A. 
canad to the insii-ii.33 E36 24, 223 is Evide 
Yi;3, a pin. 27. - - J 
A switch operating recialist2, geigerally iridi 

cated by 28 is mounted outside the side wall 5 li0 
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2 
of the transformer tank. This mechanism com 
prises a stuffing box 29 which is attached to the 
side wall 5. A rod 30 extends through stuffing 
box 29. Oil from the interior of the tank is pre 
vented from leaking through the stuffing box by 
means of packing 31 and a packing nut 32. To 
the inner end of rod 30 is attached a forked 
crank member 33 having a slot in the end thereof 
adapted to receive pin. 27. To the other end of 
rod 30 is attached an operating handle 34 which 
is provided with a locking mechanism which 
Comprises an arm in which Spring pressed lock 
ing pin 35 is located. Locking pin 35 is adapted 
to engage holes in indicator plate 36 which is 
attached to transformer wall 5. The outer end 
of locking pin 35 is provided with a pull ring 37 
and a hole. 38 which is So allined with holes in 
the arm of the operating handle 34 that the hasp 
of a padlock may be inserted therethrough. 

Referring now to Figure 2, it is seen that the 
indicator plate 36 is provided with a plurality of 
holes arranged on the arc of a circle and adapted 
to receive locking pin 35. These holes, which are 
marked by indicating numerals A to H, inclusive, 
determine and indicate the position in which 
respective contracts of the Switch mechanism 
are maintained during operation of the trans 
former. Obviously a fewer or greater number 
of contacts than shown may be arranged in the 
arc of a circle depending upon the number of 
adjustments desired. It is to be noted that this 
figure also shows the manner in which pin 27 
cooperates with forked crank member 33. 

Figure 3 shows more in detail the arrange 
ment of stationary and movable contacts noting 
that the rotary contact assembly 23 comprises a 
hub member 39 and two pairs of contacts 40, 40' 
and 41, 41' attached thereto. Each of these 
contacts consists of a pair of bifurcated Spring 
biased contact members 40, 40' and 41, 41' 
adapted to wipe two sides of the flai, portions 
19' of contact members 19. Contacts 3.3, 40' and 
41, 41' are all electrically connected by hub 
member 39. It is to be understood that other 
forms of rotary switches may be used in place 
of the form shown without departing from the 
spirit of this invention. 

In operating the above described mechanism it 
is necessary first to deenergize the transformer, 
then unlock the pull ring 37, disengage locking 
pin 35 from one of the holes in plate 36 by pull 
ing ring 37, and then move the Switch to the 
desired position noting that the locking pin will 
snap into the selected hole when the desired 
position is reached. Although the drawing 
shows but two sets of panels with contacts there 
on, it is to be understood that a greater number 
of switch units may be operated from the same 
insulating shaft, noting for example, that in a 
three-phase transformer three or six Switch units 
will be used, depending upon the manner in 
which the taps are made. 
Should it be desired to untank the transform 

er it is only necessary to move the operating 
handle to position A in which the forked lever 
33 extends vertically upward. Then the cover 
clamps may be removed and the transformer un 
tanked by hoisting the cover and the core and 
coil assembly and the switch mechanism mounted 
thereon. It is to be understood that if the core 
and coil assembly is not attached to the cover 6, 
that the cover may first be removed and then 
the coll and core assembly together with the 
tap-changing mechanism attached thereto may 

1,934,228 
be hoisted from the tank. In assembling the de 
vice it is only necessary to aline the pin 27 with 
the slot in lever 33 so that when the transformer 
Core and coil assembly is lowered into the casing 
an Operating connection will be established be 
tween the Switch operating mechanism and the 
tap-changing mechanism. 

It is to be understood that the disclosure here 
in described is merely illustrative of the inven 
tion and is not to be taken in a limiting sense, 85 
changes in details of construction and arrange 
ment of parts being permissible so long as with 
in the Spirit of the invention and the scope of 
the claims which follow. 

It is claimed and desired to secure by Letters 90 
Patent: 

1. In combination, a transformer casing hav 
ing a removable cover, a core and coil assembly 
mounted within Said casing and attached to 
said cover, a tap-changing mechanism attached 95 
to said core and coil assembly, a body of liquid 
covering Said core and coil assembly and said 
tap-changing mechanism, a horizontally dis 
posed insulating shaft for operating said mech 
anism, a metal shaft extending horizontally 100 
through said casing below the level of said body 
of liquid, a stuffling-box for said metal shaft, a 
disconnectible connection between said metal 
shaft and Said insulating shaft whereby said 
cover, Said core and coil assembly and said tap- 105 
changing mechanism may be removed from 
Said casing as a unit, a handle connected to 
Said metal shaft, and means for locking said 
handle in any one of a plurlity of positions. 

2. In combination, a transformer casing, a 110 
body of liquid within said casing, a core and 
Winding aSSembly immersed in said body of 
liquid, a rotary tap-changing switch attached 
to Said core and winding assembly and im 
mersed in Said liquid, a stuffing box attached 15 
to Said casing, a shaft extending horizontally 
through said stuffing box for operating said 
Switch, an indicating plate surrounding said 
Stuffing box and having a plurality of holes 
therein, a handle attached to said operating 120 
rod, a Spring biased plunger carried by said 
handle and adapted to pass into said holes so 
as to retain said handle in any one of a plural 
ity of positions, and a pin and fork connection 
between said shaft and said tap-changing 125 
Switch whereby said tap-changer switch and 
Said core and winding assembly may be removed 
as a unit when Said handle is retained in one of 
Said plurality of positions. 

3. A transformer comprising a casing having 
a side wall and a removable cover, a core and 
winding assembly arranged within said casing 
and attached to said cover so as to be remov 
able therewith, a tap-changing switch mounted 
on Said core and winding assembly and having 
a plurality of stationary contacts connected to 
various turns of said winding, said switch also 
having a rotary contact actuating member hori 
Zontally mounted on said coil and winding as 
Sembly, manually operable mechanism mounted 140 
On the outside of said side wall and having an 
operating shaft extending through said side wall 
coaxial with Said contact actuating member, and 
a pin and fork connection connecting said oper 
ating shaft and said actuating member so that 145 
Said cover, said tap-changing switch and said 
core and Winding assembly may be removed from 
the side wall of said casing independent of said 
manually operable mechanism. 

4. A transformer comprising a casing hav- 150 
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1984,228 
ing a side wall and a removable cover, a core 
and Winding aSSembly arranged within Said 
Casing, a tap-changing Switch mounted on said 
COre and Winding assembly So as to form a re 
movable unit, said Switch also having a plu 
rality of stationary contacts connected to pre 
determined points of said winding and a rotary 
contact actuating shaft extending horizontally 
to a point adjacent said side wall, tap-changer 
operating mechanism mounted on the outside 
of the Said Side Wall and including an operating 

3 
shaft extending through said side Wall, and 
means for drivingly connecting said rotary 
contact actuating shaft with said operating 
shaft, said connecting. means being So con 
structed as to cause the automatic disconnec 
tion thereof upon the removal of said core and 
Coil aSSembly and Said tap-changing Switch as 
a unit when said tap-changer Operating mech 
anism is in a predetermined, position. 

LELAND H. HILL. 
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