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Appliestler file& February 26, 1923... serie: so. 53 
?', a dio; it may concer, 
Be it known that 5, Robycar W. BINGAY, 

a citizen of the United States, residiig at 
Pittsburgh, in the county of Aliegheny and 
State of Pennsylvania, have invented cer 
gain new snd useful improveinents in Trains 
for Ener-Controlling Means, of which the i 
lowing is a specification. 
This invention relates particiarly to 

* Resis for making and chayaging as desired, 
3.3 it deral connections of electic trans 
forgers. The invention is particuliary itse 
f: in making connections of &aps and 
changing their connections as Yaay be desired 
iron time to time and in changing the re 
lationship of the transformer windings. 

(One object of the invention is to provi?ie 
a simple and convenient means for making 
and changing the internai connections as 
may be desired from time to time; another 
object, is to provide a ctenstruction which 
wit be reliable and insiire a proper con 
nection of the contacts. (ther objects and 
advant:res wii be inderstood froii tha foi 
lowing description and acco panying (raw 
ings iii tistrating a preferred ein it diment of 
Jay invention. 

Fig. i is a side view of a transformer ei - 

bodying iny invention, the transformer tank. 
being partly broken away. Fig. 2 is a side 
view of the controlling means somewhat en 
larged. Fig. 8 is an end view thereof. Fig. 
4 is a ?erspective view showing a in () lified 
form of construction, and Figs. 5, 6 and 7 
are diagrains of connections. 
The transformer shown in Fig. 1 shows 

a base i supporting the tank 2, a cover 3 
and a manhole having a cover 4. The trans 
foriner windings are indicated generally at 
5 which are of course associated with he 
sinated core held by a fraine. (5. The 
cross piece of insulating in a terial is site 
ported by the frame 6 and the usual leads 
from the transforiner windings and also a 

ds extend upward and tire show in sus rted and suitably spaced by the 
iece 7. Certain of these easis oriting tiss 

Finain primary and secondary ieads will ex 
kend upward to and through the usual in 
slating bushings in the cover of he rins 
for Aer, but as these for a no part of ray 

e 2. 

Rary Forne R, cert A., B. CoEF.R. 23.027 (3. 

- Y thi'igh one (:f the holes i , 

s 
s 

e 6 s. ity; 
pwardi, ing bolis 8, which engag3 

the transforter cover and in this irisines (53 
are shown as feri;): the Sapport for 

. The boits 8 are sig', 
g is, suitable meang a control. 

ling panel 9. This psae: is Supported it 
vertical position aid on the face hereo 
shown in this instance six contacts 10 oi ( 
sistiel circials, spring clip type sdapted a 
have tra. . ds suitabiy contecie: 
the 'ete se face of the page: 

coni'oiling : Sri 
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through the 'ear tiereof. The paire: 9 
insulating materi: carries an over-hangirig 
front ic poition 
The contacts i{} " 

one verticaily ai;ove th 
citch air (i ( ;2 tacts {i} { 
with is a h?ie 1 in the over-hai 
{i r1 (f f +s :- ... Jon of tile supporting panes. 'A'; 
fini'ee oles serve as grides for the cgs. 
neering feats. The connecting means con 
sists of 8 roil 12 ha is a handie 12' and as 
{{; ii) ve; an ii of the rod is carried a cor 
cacior 12. in the form shown the rod 3. 
is of wood or other suitabie insulating 
terial aid tile connecting portion i 2’ 
Yetal iiie is: sing its lower end closer 
roit (ei. 
led i3 p. ": on the rod 2. When 
c(En: (ins: 'iya is iroved 

glicized so tist, 
frient. viii tie i 
tact ciip i(); as glide tile connecting tute 12' in eng 
inent with the corresponding lover cois & 
1(). Shis 8. Frange) ent insures a good elee 
trii'ai coinectioi between any pair of coin. 
tacts 10 and also insures correct grid 
and movement of the connecting rod sc, i. 
the contacts 3 re not bent out of piage or 
other'vise (; trages by in proper moveiner. 
of the collecting rail. When it is desit 
ts change a connecija, the rod 2 is wik 
drawn and inserted in one of the ot 
holes . . and loved downwardly so as &c, ess. 
gage another pair of contacts. Only cars 
connecting 'od is provided for the pairie: ; 
adjustisag & co. Keetions so that, the gos 

is over end makes easas. 
per circuiarly forine con 
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ce 

in the voltage an 

bility of a short circuit or burning out of 
the windings of the transformer is avoided, it being required in application of my in 
vention to adjusting taps that only one pair. 
of contacts 10 be connected at a time, as will 
be understood from the diagram of connec 
tions in Fig. 5. 
In Fig. 

former windings are indicated, which may be either secondary or primary windings of 
the transformer. These windings are pro 
vided with taps 14, the leads of which extend 
to and are connected with the contacts 10 
already described and which are diagram 
matically indicated in Fig. 5. These taps 
are often provided in transformer windings 
for the purpose of fying a range of control may be comparatively 
few in some cases and more numerous in 
others where a greater range of adjustment 
of the voltage, or more refinement is desired. 
In this instance, it may be desired to con 
nect all the turns of the windings 13, 18 in 
series with each other, or it may be desired 
to omit a few of the turns from the series 
connection, or to omit a greater number. 
Three adjustments are shown obtainable, 
As will be seen from tracing the connections, 
when the connecting rod is inserted as above 
described to connect the right-hand pair of 
contacts, all of the turns of the portions 13, 
3' will be connected in series. When the 
connecting rod is removed and inserted to 
connect the middle pair of contacts, it will 
be seen, by tracing the connections, that some 
of the turns are omitted from circuit; and 
when the rod is removed from the middle 
contacts and inserted to connect the two left 
hard contacts, a greater number of turns is 
omitted from the circuit of the two portions 
of the windings. The leads 15 which extend 
from the outer ends of the windings 13, 13 
will be the main leads of the windings and 
pass as usual through insulating bushings in 
the tank cover. 

it will be seen from the Jove that a bal 
anced relationship of the transformer wind 
ings is preserved at all times when any pair 
of contacts 10 is connected together, and in 
asmuch as only one connecting rod is used, 
it is necessary to withdraw the same from 
one pair of contacts before connecting an other pair and thus the tianger of making a 
short-circuit is avoided. 
The controlling means is located opposite 

and just below the manhole in the trans 
former cover so that a desired change of con 
nections may be made by merely removin 
the manhole cover, or a specially ES 
hand-hole cover and after the change is made 
the cover is replaced. Unauthorized tam 
pering with, or charge of connections, is by 
this ineans quite filly avoided and the con 
striction is simple and convenient and the 
Y}ovable parts are reduced to a minimum. 

Ea two portions 13, 13 of trans 

from the scope of my invention and t 
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When the transformer sing is filled or 
nearly filled with oil, the cbntacts 10 will be below the surface of the oil. The guide for 
the rod will be located near the surface of 
the oil, either above or below the surface, a 
short distance so as to be visible in making 
or changing the circuit connections. 

Instead of providing the controlling means 
with a supporting 
be of other form such, for example, as shown 
in Fig. 4, in which the contacts 10 are sup 

s on the outside of a cylinder 16 of in 
sulating material having a circular over 
hanging portion 16 at its upper end. This 
overhanging portion 16' will be provided 
with the guiding holes 11 for receiving the 
rod 12. 
having four corresponding contacts are 
Ashown and obviously any required number of 
holes and pairs of contacts may be provided 
to suit the particular requirements, either in 
the form shown in Fig. 4 or in that of Figs. 
1 to 3, or in any other form which the sup 
port for the contacts and guide for the rod 
may assume. The supports for the contacts 

anel, the support may . 

70 

s 

in this case four guiding holes 11 

and the guides may be of moulded insulation . 
and the contacts moulded in place. 

In Figs. 6 and my invention is indicated 
applied to transformer windings for con 
necting them in series or parallel. The 
windings 17, 17 have their terminals con 
nected to three pair of contacts 10 as shown. When the connecting rod is in position con 
necting the middle set of contacts, as shown 
in Fig.6, a series connection of the windings 
is obtained. The change to the parallel con 
nection is made by removing the connection 
from the middle pair of contacts and con necting the outer sets respectively by two 
connecting rods, as shown in Fig. 7. 
My invention is also Applief to makin 

various other changes in the connections o the windings or 
though I have described certain embodi 
ments of Yeti, and application there 
of, it will be understood that various modi fications may be made without departing 

E any 
number of contact sets and rods may be used to suit the particular requirements. 

I claim:- 
1. The combination of a transformer, an enclosing casing, leads from the windings of 

said transformer, sets of contacts within said 
S; in alinement with each other to which 

said leads are connected, a support having guiding means in alinement with each set 
of contacts, and a rod or rods adapted to engage said guiding means and engage said 
contacts. . . 

2. The combination of a transformer, an enclosing casing, leads from the windings of 
said transformer, contacts within said casing ‘and certain of said contacts being in aline 
ment with each other, a support having guid 
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ing means in alinement with each set of cover, contacts carried by said means and 
alined contacts, and an endwise movable rod connected to said leads, certain of said con 
or rods adapted to engage said guiding means taets being in vertical alinement with other 
and contacts. . of said contacts, a verically movable con 

5. 3. The combination of a transformer, an nector or connectors for connecting said con enclosing casing haying a cover, leads, from tacts in alinement, and supporting means the windings tgsaid transformer, insulating having means for guiding said connectors. 
supporting means in said casing below sai ROBERT W. BINGAY. 

  


