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To cll whom it may concern:

Be it known that I, Epwarp R. Crirr, a
citizen of the United States, and a resident
of Port Richmond, borough and county of
Richmond, in the city and State of New
York, have invented certain new and use-
ful Improvements in Electric Transformers
and Governors, of which the following is a
specification.

My invention is designed for use in con-
nection with systems of electric lighting, n
which the lights or other units, operated by
alternating currents, are arranged in serial
circuits, and relates more particularly to the
transformers and governors by which such
currents are automatically transformed and
regulated, and the strength of current in
each circuit rendered uniform whether the
whole or only part of the lights or other
units of such circuit are in operation; the
object of the invention being to increase the
cfficiency of transformers and governors ot
this class and to provide mechanism of this
character, which, while greatly simplified in
some of its parts, shall, at the same time, be
more durable and efficient in operation.

To these ends, the invention consists in
certain peculiarities of constructions and
combinations of parts, the specific forms of
which preferred 1n practice will first be de-
scribed, and the novel features of the inven-
tion then pointed outin the subjoined claims.

Referring to the accompanying drawings,
which form a part of this specification, Fig-
ure 1, is a view in isometric projection of an
electric transformer and governor constiuct-
ed in accordance with my invention, the
same being shown as applied to the cross-
arms of a telegraph pole; Fig. 2, a view
showing the inclosing case in vertical trans-
verse section, with parts of the magnetic cir-
cuit and primary coil broken away, and a
portion of the buoyant vessels removed ; Hig.
3, a plan view of the transformer and gov-
ernor, with the cover of the inclosing case
removed ; Fig. 4, a horizontal transverse sec-
tion of the magnetic circuit detached, taiten
in the plane @ #» of Fig. 2; Fig. 5, a plan
view of one of the buoyant vessels detached,
with a part of its top broken away; Fig. 6, a
side elevation of the magnetic circuit de-
tached, with a slightly modified arrange-
ment of primary and secondary coils there-
on; Fig. 7, a hovizontal transverse sectional
detail detached, also taken in the plane o’ 2’
of Fig. 2 of a magnetic circuit of a slightly

modified construction, with parts broken
away, and Fig. 8, a dizgrammatic view, on a
reduced seale, to be hereinafter describech

In all the figuves, like letters of reference
are employed to designate corresponding
parts.

A indicates a magnetic circuit, which is or
may be constructed of a nunber of open cen-
ter rectangular frames or sections ¢ disposed
in radial relationship with respect to one an-
other around a common axis, and united and
firmly bound together at their inner edges to
form by this union a central core ¢*. 1n the
construction of this circuit soft iron is em-
ployed, and the circuit either cast therefrom
in the appropriate form to suit it to its in-
tended use, or made up from plates of that
material as preferred. In the form of the
invention which I have selected for purposes
of illustration however, the circuit is made
up from soft iron plates, which are cut or
otherwise pressed out into the required form,
and the vespective radiating frames or scc-
tions a built up from them by placing the
plates side by side in the proper relation-
ship to effect that result and then firnly
binding them together to form the com-
pleted structure. In IMig. 3 of the drawing
I have shown these constituent plates as con-
structed in the form of open center rectan-
gles ¢, while in Fig. 7 1 have illustrated
them as made in the shape of imperforate
rectangular strips «f, a*, ¢” and a°, of the re-
quired dimensions to suit them to the pur-
poses for which they are intended, with the
strips ¢*, which form the central or core por-
tion @t of the cireuit, bent along their longi-
tudinal median lines to the required extent
to convert them into angle-iron, as shown.
Tor binding these constituent plates to-
gether, in whichever of the forms they may
be constructed, various means may be em-
ployed. I prefer however to make use of
angle ivons « for the purpose, which are
constructed of the proper form to fit be-
tween the adjacent radiating frames or sec-
tiong ¢ and ave firmly clamped upon their
codpersting plates by bolts «f, which ave
passed across the plates at the respective top
and bottom ends of the radiating frames or
sections from one angle-iron to the other
and ave provided on their free ends with ap-
propriate nuts ¢°. As thus constructed 1n
any of the ways specified, a closed magnetic
cirenit is formed through which the mag-
netic lines of force will flow when excited by
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passing upward through and along the outer
portions of the radiating sections «, and
thence downward through the core «', and so
on, as long as the exciting cause of this force
1s active.

Within the circuit A, and around the corve
a'y as shown in Fig. 2, are arranged a pri-
mary coil B, and a secondary coil BY, of
which the primary coil B is secured to the
magnetic circuit at the lower end of the core
a*, by cords or ctherwise, with the secondary
coil B* disposed above it. With the pri-
mary and secondary coils thus arranged, the
primary coil B is connected in eircuit with
the dynamo or other source of electric sup-
ply (not shown) through suitable con-
ductors b and b, while the secondary coil
B, is connected in circuit with the lights or
units through which its controlling or gov-
erning action is brought into use, by appro-
priate conductors 02 and 0% as shown more
particularly in Tig. 8, wherein the trans-
former and governor is illustrated, with its
primary coil connected in circuit with a
source of alternating electric current supply
I, and its secondary coil or coils similarly
connected in circuit with a number of elec-
tric lights or other units 0* arranged in
series. The primary and secondary coils be-
ing arranged and connected as thus de-
scribed, and the coil B' supported in an
over-balanced relationship with respect to
the primary coil B, whenever an appropri-
ate alternating current is supplied to the
primary coil B, a corresponding current will
be induced in the secondary coil or coils and
through it or them supplied to the lights or
other units, with the result that such lights
or other units will be brought into operation
and through the mutual repulsive action of
the primary and secondary coils upon each
other and through the unbalancing of the
secondary coll such secondary coil will be
moved thereby to the proper distance or dis-
tances from the primary coil B to supply
the required strength of current demanded
by the number of lights or other units in
operation. Iaving thus established an equi-
librium between the primary and secondary
coils, the secondary coil will remain at rest
so long as the same number of lights or
other units are in operation. With the equi-
librium thus existing, whenever one or more
of the lights or other units is or are with-
drawn from operation the strength of the
current in the circuit in which it or they is
or are located will be increased thereby, and
the equilibrium existing between the pri-
mary and secondary coils in consequence
thereof will be disturbed, with the result
that the secondary coil will, by the increased
repulsive action of the two coils engendered
by this increase in the strength of the cur-
rent, cause the secondary coil to move up-
ward away from the primary coil to the ex-

942,544

tent required to again restore the strength of
the current in which the lights or other
units are located, and reéstablish the equi-
Librium between such coils that before ex-
isted.  When, on the other hand, with the
coils in equilibrium, if an additional light
or unit is added to the secondary cireuit,
then the strength of the current flowing
througl such civenit will be decreased and
such equilibrium similarly disturbed, with
the consequent effect that the secondary coil
will, by the decreased repulsive action be-
tween it and the primary coil, permit the
secondary coil by its unbalanced condition
to approach the primary coil to the proper
extent to increase the strength of the cur-
rent in its cireuit to the requisite degree and
redstablish the required equilibrium between
the coils as it existed prior thereto. Thus,
by the arrangement of the primary and sec-
ondary coils above explained, the strength
of the current in which the lights or other
units are located is automatically equalized
and rendered uniform, whether a greater
or less number of lights or units are in oper-
ation therein.

For supporting the secondary coil in un-
balanced relationship with respect to the pri-
mary coil, I preferably make nse of a column
of higuid C, in which the coil is immersed ;
and, to this end, I arrange the magnetic cir-
cuit A, with the primary and secondary coils
thereon, in vertical position within an in-
closing case D, which is or may be con-
stimeted of divers materials and in a varicty
of forms. In the exemplification of the in-
vention which I have selected for purposes
of illustration however, it is shown as cast
from metal, with a closed bottom and a cap
or cover D', which may be detachably se-
cured in place thereon Ly screws d that ex-
tend upward from lugs d* on the sides of
case, through suitable ovifices formed in the
cap or cover and receives on their upper ends
winged or thumb nuts %, suitable packing
being interposed between the upper edge of
the case and the under surface of the cover
when required. As thus constructed the in-
closing case I receives the liquid which is
supplied thereto, and which in great part
or wholly submerges the magnetic cireunit
with the primary and secondary coils there-
on. The liquid thus supplied to the inclos-
ing case may be of various kinds. Tt is pre-
ferred hewever to employ for the purpose
some liquid that will not be affected by the
cold, such, for instance, as oil or glycerin.
With the parts thus arranged the secondary
coil is free to be moved upward and down-
ward within the liquid whereby to carry it
toward or away from the primary coil B.
In order to overcome in part the gravity of
the secondary coil however and increase its
buoyancy to the required extent, T provide
it with air chambers E on its upper surface,
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as shown in the drawings. These air cham-
bers may be of various forms. In the draw-
ings however I have shown them as coun-
structed in the form of closed rectangular
vessels, and as secured in proper posmon
upon the upper surface of the secondary coil,
by cords or wires ¢, passed upward « over and
around each of the vessels in suitable longi-
tudinal grooves cr depressions ¢* ionned 1n
it, and thence downward around the coil,
whereby to permit of these vessels moving
up and down in the spaces betsveen the Acqa-
cent radiating frames or sections @ of the
1‘1:zomtic cireuit A, as shown in Figs. 2, 3, 5,
and 6. As thus secured in place a buoyant
action ig impaited to the secondary coil by
the alr contained in these vessels E; and in
order to regulate and control their buoyant
action, to the required extent, I find it con-
venient to provido each of these vessels &
with an aperture ¢* in its top, through which
liquids or other substance or substances may
be supplied to its interior, and which may
Le hermetically sealed by any appropriate
means, such, for instance, as a serew threaded
plug ¢°.

As thus far described only one secondary
coil hag been employed and this has been lo-
cated within the magnetic circuit A above
the primary coil B. In some instances, how-
ever, I find it desirable to employ two of
these secondary coils, and in those cases, in-
stead of locating the primary coil in the
magnetic cirenit ‘at the lower end of the core
at I plderably arrange it mid-way the
length of such core, in which relationship it
may be firmly secured in any appropriate
maunner, as, for instance, by cords passing
avound it and around the core, or otherwise,
and locate the secondary coil 3* below it, a8
shown in Ifig. 6. With the secondary coil
B? thus anaugul it is connected in circuit
with the secondary coil B* and is arranged
in overbalanced relationship swith 1espect to
the primary coil, whereby 1t may be moved
toward and away from it in unison with the
secondary coil B', as the strength of the
cwrrent in the civeuit in which these sec-
ondary coilg ave arranged may demand, be-
ing movcd_ downward away from the pri-
mary coil when its companion's secondary
coil B3* i3 moved apward therefrom, and up-
ward toward such primary coil when the
coil B' is moved downward tow ard it
When two secondary ceils B and B? are thus
employed, both coils will be Drowded on
their upper surfaces with air chambers E,
and both will be submerged within the liquid
column C in the mclosmo case D in the same
manner as is the case with the coil B! when
only a single secondary coil is employed.

With the magnetic circuit A and the pri-
mary and secondary coils arranged and op-
erated as above desceribed, the conductors &

and 0! through which the primary coil is |

¥
Cé

connected in civcuit with the source of elec-
trie supply, and the conductors 0 and 0*
throngh which the secondary coil or coils is
or are connected in cirenit with the lights or
other units to be opuwtd enter the inclos-
ing ecase D and are conducted downward
through the column of liquid C therein to
their Lowseunm COI].b To permit of thig en-

trance to the case, I preferably construct it
with an outwardly extending flange &7,

which is provided in its ander-surfoce with
insulating nipples &* and ¢° that are formed
with orvifces d° extending longitudinally
through them and connecting with the inte-
1i01‘ of the case by a suitable passage-way

" passage-ways “!‘1med in the 11‘11129, ol
As thus equlppel the conductors b 6% and
6% b% euter the case D through their respec-
tive nipples ¢* and «° and, passing down-
ward through suitable insulating tubes &7
and ¢ secured to the sides of the radially
disposed frames or sections ¢ of the mag-
netic cireuit A, are connected at their lower
ends to their respective primary coil B and
gecondary coil or coils B, or B, and B2, suit-
able slack being allowed the conductors &2
and 6* to permit of the required upward and
downward movement of the secondary coil
or coils within the case.

In some Instances the magnetic eircuit A
and the primary and secondary coils may be
used without covermg, except as may be re-
quired to bind the various parts together.
1 prefer however to wrap the coils and the
whole or portions of the magunetic circuits
with cords or tapes f and to thor roughly
coat this covering and the portions of the
magnetic circuit that are not covered there-
by with varnish or shellac, but this is not
essential and the parts may be left without
such covering or coating and operate with
efficiency.

Tor securing he transformer and gov-
ernor to the cross-bars of a telegraph polc or
other appropriate support, various mesns
may be employved. A convenient e\pecuent
for this purpose however consists of rods H,
which, provided with outer over-turned ends

Ly are airanged in transverse relationship to
the Inclosing case in suitable ovifices 2!

formed in lugs A% which extend outward
from the case D, with such rods provided
on their inner ends with nuts /7.

With the various parts constructed aud
organized as above explained, a transformer
and governor is produced, which, while ex-
ceedingly simple in construction and efli-
cient in operation, admirably answers all
the requirements of a structure of that char-
acter.

While in the foregoing I have deseribed
the form of the invention which I prefer
to employ in practice, I wish it distinetly
understood that I do not limit myself strictly
thereto, but reserve to myself the vight to
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wmodify v u‘ious of its constituent parts with-
out departing from the spirit of the inven-
tion.

Having now described my invention and
specified certain of the ways in which it is or
may be cavried mto effect, I claim and desire
to secure by Letters Pafent of the United
«»t te%.

1. The combination, with an inclosing case
for reception of the operative parts of an
electrie transformer and governor construct-
ed with a detachable cover, and with an out-
wardly extending flange that is provided
with a passage-way or passage-ways formed
therein, of a series of insulating nipplﬂs ar-
sanged in such flange and connecting with
the interior of the case through such pas-
sage-way or passage-ways, substantially as
deseribed.

2. The combination, with a closed bottom
inclosing case provided with a detachable
cover and constructed with an outwardly ex-
tending flange having a passage-way or pas-

sage-ways formed therein, of a series of in-
sulating nipples arranged in such flange and
connectnm with the interior of such inclos-
ing case through said passage-way or pas-

c::
)%

sage-ways, and means by wbich the case
with its contained parts may be secured to
an appropriate support, substantially as de-
scribed.
3. The combination, with an inclosing case
constructed with an outwardly extending
flange and provided with insulating nipples
arranged therein and with a passage-way or
passage-ways leading from such nipples to
the interior of the case, a magnetic cireunit;
arranged in such inclosing case, and a pri-
mary and a secondary coil arranged within
such magnetic circuit, of conductors leading
irom the primary and secondary coils to and
through such insulating nipples and respee-
tively adapted for connection in cirenit with
a sonvece of alternate current electric supply,
end in civcuit with a series of electrically
operated units, substantially as described.
In testimony whereof I have hereunto set
my hand, in the presence of two witnesses,
this 29th day of February, 1908.

IDWARD R, CLITE
Witnesses:
Var, H. ArprLerox,
Grace T. Dixoxn.
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