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To all whom 4 MAY Concern:

Be it known that I, Arroon T Berey, a !
subjeet of (he King of Great Britain, resid-
ing at Eaiing, Middlesex, England, have
invented certain pey and useful Tmprove-
ents - Apparatuy for: Use in-the Dis-
tribution 64 Wioctrie Currents. .

My invention relates to Improvements in
appavatus for use in the distribution of
alternating electyic currents comprising -a
transformer arranged to be :Lixf(’)lnati(:zﬂy
put into or ot of effective nse, in accord.
ance with the load on the secondary cireuit,
and {he object of my invention is to Lmif
the losses In the transformer when it has
no load or a very small load in the second-
ary cirenit, R

More specifieally, my invention relates in
general to improvements in the apparatus
whiclhe T have deseribed in my former Pat-
1.800,538; and my pres-
ent Invention hag for its object to simplify
the construction anil improve the working
of apparatus of the kind referred to and'to
provide apparatus and eonncetions which
‘ot ofily for station use but also
for e on & congtmiers premises,

daccomplish the object of my invention
by conneeting fo the primavy of the trans.
former or transformoery g rescfive or con-
trolime winding whieh is adapted to exer-
cise n choking effoct oy the transformer cip-
cuit when ittle or po current is flowing
through the secondary cirenit.  This ve.
retive winding inerenses the impedance of
the ¢ and acts to put the

nve

o
&

ansformer cirenit
transformer out of effective use without dis-
connecting it from the cireuit, and ig ap-
ranged to be short-civeuited by short-cirenit-
ing mechanism when cirrent flows in the |
secondary eirenit or ineres ses beyond a pre- |
determined amonnt. The short—circuiting
mechanism may be arranged to be actuated
wholly* or in, part by this reactive winding,
and it may be held iy the short-circuiting
position by a second winding which T ghall /
call a retaining winding. When the current
Talls so as to Le equal to or below the ‘pre-
determined amount fop which the short-
mechanism ig arranged to oper-
ate, this mechanism js automatically  re-
leased and the reactive . winding  again’
placed in series with the transformer.
noveltiesof my invention are
pointed out with more particularity in the |

specification
For a fur(‘hm"nn("wr'sf:‘mding' of my in-
vention, reference may be had to the accom-
panying dpeg wings which - show diagram-
matically the arrangement of cireuits and’
apparatus which I may use; Fignres 1 to 4,
both inclusive, showing various arrange-
ments of apparatus for nse with a single
transformer: Figs. 5 and g showing ar-
tangements of apparatus for use with two
main and supple-

claims annexed to and forming a part of the

. o

a

tmnsfomnezfs, that is,

‘mentary transformer, as shown in my previ- N

ous patents; Fig,
for a compensa
Fig. 8 g
struetion. v o

Referring first to Fig. 1, T have shown g
teansformer which has a primary winding
I and a secondary winding 2, The primary
winding is connected to supply conductors
3, 4 which are connected to a suitable source
of supply, which is not shown. The second-
ary winding 2 is connected to conductors 5
and 6 which supply suitable translating de-
vices: Tn series with the nrimary 1 are re-
active windings 7, 7. The winding 77 is
shown as connected in series with another
winding' 8 which T shall call the retaining
winding, for convenience, Winding 7/ i

18
cealled, alse for convenjence, theicontmﬂing-
winding

2. 7 showing an arrangement
tor or auto-transformer; and
towing a modified form of con-

but it is to be understood that it.
may be considered as forming part of the

reactive winding, Windings 7 and 8 are
shown as forming. a portion of an electro-

‘magnetic mechanism which alse comprises

a cylindrical iron-core 9 which may be lami-

nated, if desired, melosing windings 8 and

7 and the armature 10 which is inclosed by

these windings, The upper end of armature

10 1s provided with g collar 11 drranged to
be held magnetically against the upper end

of magnet core 9 after it has been attracted

thereto. Connected to the armature 10 by

means of link 12 is the short-ciz'witing_
mechanism which consists of g switch lever

13 pivoted at 14 and having one end loaded

with a weight 15 and g contact 16. at the

other end. " In operative relation with con-

tact 16 are contacts 17 and 18 which are:
connected to conductors at either end of
“windings 7, 7/, so that closing these contacts

short-cirenits windings 7, 7.” The arm 18 is

foounterba]anced;“by weight 15 so that.it is

normally biased f

tor.an open-circuit position |
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as shown in the drawing. When the wind-
ings of the e]ectwma(rnetlc mechanism in
operative relation with the short- cv‘cultmg
mechanism are energized with greater than
a predetermined amount of cmrent they
will pull dewn the switch lever and thus
short-circuit windings 7, 7. The dash pot
19 is connected to the lever so that the cir-
cuit may be closed rapidly, but will be
opened somewhat slowly.

The manner in which this device operates
is as follows: Normally the reactive and con-
trolling windings 7, 77 are in series with the
primary of the transformer. When the
current flows in the secondary or increases
beyond a predetermined amount, the cur-
rent flowing through the retaining winding
8 and the controlling -vinding 7" will be
so great as to cause the armature 10 to be
pulled down, thus closing the cireuit between
the con tacts 17 and 18 and short-circuiting
the reactive and controlling windings. The
retaining winding 8, however, will still be
in the crenit and will hold the switching
mechanism in its short-circuiting position
until such time as the secondary current
falls below the predetermined amount for
which the electromagnetic mechanism is set,
1m which case the weight 15 will cause the
gwitching lever to slowly change its posi-
tion, and the reactive winding will again be
placed in series with the primary of the
transformer. As will be seen, when there
is no current or a very small eurrent in the
secondary circuit, the reactive winding, in
which, as stated above, I may also include
what I call the controlling winding, will
exert its full choking effect on the primary
winding so as to, in effect, put the trans-
former out of action without disconnecting it
from the primary supply conductors 3 and
4, thereby preventing waste of electric
energy in the transformer. When the cur-
rent in the sccondayy circuit rises above the
predetermined value or when it re-com-
mences to flow, supposing it to have been cut
off, the impedance of the primary winding 1
will be reduced to such an extent as to allow
sufficient current to flow through the re-
active and controlling winding 7" so as to
enable it to attract the armature 10. and thus

claise the switch, thereby short-circuiting

itzelf in the manner already described and
enabling a larger current to flow through
the primary Wlndlmjr 1 and also through the
retaining winding § which will then act to
hold the armature 10 in its attracted posi-
tion, and -keep the switch lever in its short-
cireuited position.

It will be obvious, while T have illustrated
the controlling Wlndlntr 7' and the reactive
winding 7 as two w1nchngs, for the pur-
poses of clearness, and have so described
them, that the entire reactive winding may be
Ulaced in operative relatlon with the arma-

1,010,409

dure 10 in a similar manner to the winding 7/,
as shown; that is, winding 77 would be in-
creased and winding 7 omitted, and various
other constructions, which would be simple
in character and obvious to those skilled in
the art and which I have not deemed it nec-
essary therefore to illustrate, may he
adopted.

It will also be obvious, that, while T"have
shown a particular form of short- cireniting
switch embracing the contacts 17 and 18 and
the movable member 16, any form of switch
such as desired may be used, and I do not
limit myself to this partwulu‘ form, which
is diagrammatically shown for clearness of
illustration.

Referring now to Fig. 2, T have shown a
modification of the sonnections shown in
Fig. 1. This modification consists in ar-
ranging a reactive winding in series with.
both sides of the primary Wmdlnor of the
transformer. In this case the switch lever
13 must be provided with two sets of short-
circuiting switches, as shown in the dia-
gram, these switches short- circuiting both
the reactive and controlling w1nd1ngs

Fig. 3 shows a further modification of my
nn'entmn wherein the retaining winding 1s,
not nmmallv connected in series with the
controlling winding but is normally discon-
nected from the cucult and the controlling

and reactive w mdlnos are connected in
series with primary and supply conductors
5 and 4. When the current in the trans-
former exceeds the predetermined amount,
the switch mechanism is actuated in- the
manner previously described and the con-
trolling or reactive windings are short-cir-
cuited whﬂe the retaining Wmdmo is put
directly in series with the ) primary Wmdmg
of the transformer. This result is accom:
plished by providing the switch lever with
an additional short- circuiting device 197, 20,
which, as will be seen from an mspectlon
of the figure connects the controlling wind-
ing 7 dnectl\' to the conductor 4. After
the current has reached a predetermined
amount so that winding 7" pulls down arma-
fure 10 in & manner similar to that already
described in reference {o Fig. 1, the contact
16° and contacts 17° short-éircuit the re-
active and controlling windings and connect
retaining winding 8 duecﬂv m series with
primary w mdlno 1.

In TFig. 4 1 have shown a still furt her
modification of the connections which T may
use. This modification consists in connect-
ing the retaining winding directly in series
with the secondary cireunit. It will be ob-
vious, however, that modifications of the
connections which I have illustrated will
suggest themselves to those skilled in the art
and I have not considered it necessary t
illustrate such. The connections of the f\p-
paratus shown in Fig. 4 cause the apparatus
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to operate in the same manner as has been
previously described. ' ‘ :
Fig. 5 shows a still further modification
of my invention. This modification consists
in the employment of a main and supple-
mentary transformer having their windings
connected in series in a manner previonsly’
described in my patents. already referred to.

formers are shgwn

The reactive and controlling windings, here
shown as being combined into. one winding,
are connected normally in series to the pri-.
mary windings of these two transformers..
The short-circuiting mechanism in this case
short-circuits both the primary and second-
ary windings of the supplementary trans-

former, and also the controlling winding.
In the arrangement-which I have shown in
the supplementary transformer ha:

primary and secondary windings 1’ and 2
which ave respectively ‘connected in series
with the windings of the main transformer
1 and 2. The primary supply conductor 4
is shown as connected in series with the con-

trolling winding 7° which is counected in )
sertes with the primary windings of the |
transformers. The controlling winding is!
shown as arranged to pull down the switch

lever 15 which, in general, issimilar to thé
lever as already -described, but, instead of
the short-cireniting member 16, has a simple
centact member 16 which for the lower po-
sition of the lever comes in contact with the
stationary contact 174  The lever is shown
as resbing against stop 18”. The lever 13 is
connected by conductor 6" to conductor 6.
The shert-eircniting mechanism in this case
consists of a mechanism shown on the left
of the fignre, comprising a retaining wind-
g 8 and an anxiliary winding 4. The ar-
mature 21 is connected to a rod 22 which has®
contacts 1%, 2° which are arranged so that
in the apper position these contac s will
short-circutt respectively the primary and:

secondary windings of the stxpp]ementangl
transformer together with the conta‘ollmg‘

winding. * Connected also to rod 22 is the
lever 25 which makes contact with the sta-
tionary member 26. For this connection the
controlling winding acts as a relay and when
the load on the two transformers in series
reaches a predetermined amount controlling !
winding 7° will pull down the switch lever

-and thus canse the winding 24 to.be ener-

gized, pulling armature 21 upward in a ver-
tical ‘direction in the figure shown. This
will cause the movable contacts 1%, 2% to.
short-circnit the controlling winding and the
primary windings of the transformer and ]
the secondary windings thereof, and the

armature will be retained in its position by
the retaining winding 8. When the current
falls below the predetermined amount, ar-
mature 21 will fall by the action of gravity
and connect the supplementary transformer

in ‘series with the main transformer. "l‘he[

a8

retaining winding with its armature may be
arranged. to control mechanical means’ for
holding the short-circuited mechanism in the
closed position. ‘ ’

70

In Fig. 6 T have shown a somewhat sim-
plified arrangement of the connections

shown in Fig. 5. Tn this case the two trans-

as connected in series
and with the controlling winding 7%, con-

netted in series with the primary “windings
of the transformers, and the switching lever
is arranged to short-civeuit hoth the primary
winding of the supp ementary {ransformer
and the controlling winding and the sec-

ondary winding of the supplementary trans-

former., This Agure is similar to the con- .
nections shown 1n fig. 2, with the exeep-

tion of the fact that the short-cireuiting

switches 16" and 162 short-cirenit the wind:

ings of the supplementary transformer and

the controlling winding, instead of shor-

circuiting the two reactive windings and the

controlling winding., S

_ Figl 7 shows another arrangement which

I may adopt when using a compensator or

auto-transformer. In this case it will be

seen froin the diagram, the controlling wind-

ing is connected betyween one end of the
winding 1° of the compensator and the pri-

mary supply conductor 4, and the retaining

winding is connected in series with the con-

ductor 5. The arrangep ent is such that,

when the secondary circuit is loaded above

80
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95

a predetermined amount, the electromag:

netic mechanism and the short-circuiting
mechanism will operate in & manner similap
o that alveady deseribed, short-circuiting
the controlling winding. _

In Fig. 8 I have shown a modification of
the arrangément of the windings and core,
as previously described. In this case the
magnetic core 27 may be arranged to com-
pletely inclose the contrelling winding, as

shown,  With such » construction, by fuz-
nishing a completely closed magnetic cip-

cuit for the winding, the choking effect of
the same wiil be increased. The retaining
winding 7° may either be used alone to
erate the switching device or may have itg
action assisted by the construction which I
have shown. When a load is put on the
secondary winding of the transformer the
impedance of the latter i

the voltage across the controlling winding 7 -

will he increased.  Such increase in voltage !

greater flux in the portion of
this winding, and this
be used to assist the
action of theretaining winding by reducing
the section of the core 27 ag shown, at 28,
S0 ag to cause a considerable magnetic leak-
age to the armature 10 before the centrolling
winding is short circuited. Tt will be ob-
vious that such magnetic leakage will oper-
ate'to actuate the switching device and wili

will produce »
the core surrounding
mmerease in flux may
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thus assist the action of the retaining wind-
ing. In the cénstruction, which I have
shown also, the transformer, with its pri-
mary and secondary windings, and the con-
trolling and Tetaining windings, with the
switching device, are shown as combined
into one unit.

While I have shown and deseribed my in-
vention as embodied in certain particular
forms and construction of apparatus, I do
not:limit mysell to such forms and construc-
tion but seek irt the appended claims to cover
all forms and construction which shall be
within the scope of my invention and be ob-
vious to those skilled in the art.

What I claim as new and desire to secure
by Letters Patent of the United States, is:

1. In combination, a transformer, a reac-
tive winding normally in series therewith,
and means for short circuiting said winding
when the transformer load is greater than a
predetermined wmount, said means compris-
ing a short circuiting mechanism and an
electro-magnetic mechanism in operative re-
lation therewith, embracing a controlling
winding short circuited substantially simul-
taneously with the reactive winding, and a

retaining winding both windings normally.
energized by a current substantially propor-

tional to the transformer load.

2. In combination, a transformer, a reac-
tive winding normally in series therewith,
and means for short eircuiting said winding
when the transformer load is greater than a
predetermined amount, said means compris-
ing a short circuiting mechanism and an
electro-magnetic mechanism in operative ve-
lation therewith, embracing controlling and
retaining windings, the controlling winding
forming a portion of the reactive winding
and being short circuited substantially si-
multaneously with the reactive winding, the
controlling and retaining windings being

1,010,400

normally energized by a current substan-
tially proportional to the transformer load.

3. In combination, a main transformer, a
supplementary transformer having its wind-
ings in series therewith,.a reactive winding
normally in series therewith, and meaps for
short circuiting the windings of the supple-
mentary transformer, and the reactive wind-
ing, when the transformer load is greater
than a predetermined amount, said means
comprising a short circuiting mechanism
and an electro-magnetic mechanism in oper-
ative relation therewith, embracing a con-
trolling winding short circuited substan-
tially simultaneously with the reactive wind-
ing, and a retaining winding both windings
normally energized by a current substan-
tially proportional to the transformer load.

4. In combination, a main transformer, a
supplementary transformer having its wind-
ings in series therewith, a reactive winding
normally in series therewith, and means for
short circuiting the windings of the supple-
mentary transformer, and the reactive wind-
ing, when the transformer load is greater
than a predetermined amount, said means
comprising a short circuiting mechanism
and an electro-magnetic mechanism in op-
erative relation therewith, embracing con-
trolling and retaining windings, the con-
trolling winding forming a portion of the
reactive winding and being short circuited
simultaneously with the reactive winding,
the controlling and retaining windings be-
ing normally energized by a current substan-
tially proportional to the transformer load.

Tn witness whereof, I have hereunto set
my hand this first day of March, 1910.

ARTHUR F. BERRY.
Witnesses: .
Maurice A. V. Loxpon,
J. C. WresT.
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