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To all whom it may concermn:

Be it known that I, JAMES L.. ADAMS, Jr., 4
citizen of the United States,residing at Spring-
field, in the county of Sangamon and State of
Illinois, haveinvented certain new and useful
Improvements in Transformers, of which the
following is such a full, clear, and exact de-
seription as will enable others skilled in the
art to which it appertfains to make and use my
sald invention. o

My invention relates to transformers such
as may be employed to operate or furnish the
necessary current for operating electric belis,
annunciators, gas-lighters, door-openers, bur-
oglar-alarms, railway-signals, and other de-
vices of a similar nature by meaus of power
derived from the ordinary alternating-cur-
rent electric-light service-wires. |

The purposesof myinvention are to provide
a transformer of simple construction adapted
to the uses stated and so constructed and ar-
ranged as to limit the maximum consumption
of current by the primary coil and the out-
put of the secondary coil in such manner
that accidental or prolonged short-circuifing
of the secondary wiil not result in permanent
injury to the windings or excessive overheat-
ing thereof. S '

With these ends in view my invention con-
sists in the novel features of consiruction and
combinations of parts shown in the annexed

‘drawings, to which reference is hereby made,

and hereinafter particularly described and
finally recited in the claims.

Referring to the drawings, Figure 1 is a
top plan of the transformer and connections.
Fig. 2 is a vertical section on the line 2 2 of
Fig. 3 is a top plan of the mechan-
ism within the case, the cover of the case be-
ing removed. Fig. 4 is a side elevation of the
core and the coils mounted thereon. Iig. o
is a partial vertical section on the line 55 of

© Fig. 3. Fig. 6 is a diagram showing an alter-

native form of core provided with a shunt
and also illustrates the winding of the sec-

ondary coil.

Similar reference - letters designate like
parts in all the views. | |
The case A may be of any suitable form

f

F

{ the coils.

| adapted for the protection and insulation of

the apparatus within the case, said appara-
tus being so mounted and insulated within
the case as to make a breakdown of insula-
tion between the coils or from either or both

55

coils to the case practically impossible. I

preferably use an iron case, for the reason

‘that such a case may be utilized to shunt the

magnetic lines, as hereinafter more fully ex-
plained. | - |

The essential elements of the apparatus are
a primary coil B and a secondary coil D,
mounted on a laminated magnetic core, so
constructed and arranged as to provide for a
considerable magnetic leakage at full load, or
thereabout, between the primary and second-
ary coils. This magnetic leakage, in conjunc-
tion with the impedance in the primary coil,
servestolimit the current consumption of the
primary and also serves to modify the output

the purposesintended while guarding against
permanent injury to the parts or danger from
fire by overheating in case of accidental or
prolonged short-circuiting of the secondary.
The primary coil B is of the usual construc-
tion and is of a size suitable for the purposes

| intended. The secondary coil is wound to

provide for one or more voltages, preferably

three, arranged for by two outside terminals 3o

d and a loop d' in the winding, located about
one-third of the coil distance from one of said
terminals. The core E consists of a series of
U-shaped stampings or laminations e, super-

imposed on each other and having holes e to 85

receive securing devices for securing the core
in place in the case. Thelaminations are 80

arranged as to be in contact with each other

in those parts of the core which are inclosed

' in the coils and so that in those parts of the

core external to the coils thereis an air-space
between each pair of laminations, the cross-
sectional area of the magnetic yokes between
said coils being consequently less than that
of the parts of the core which are inclosed 1n

By employing the construction shown and
described I produce a closed magnetic circult
having twice as many layers of iron in the

so and of any suitable fireproof material and is | parts covered by the coils as there are in the
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yokes connecting said paris. - The practical
effect of this construction is to promote con-
siderable magnetic leakage between said
colls, thereby limiting the secondary current
at full load to such extent as to make it avail-
able for the use intended.

I have shown and described a core having
yokes formed with air-spaces between the
laminations thereof; but it is obvious that
without departing from my invention dia-
magnetic or partially-diamagnetic material
other than air may be employed to maintain
a condition favorable to magnetic leakage.
The core K is supported within the case on
tubes I¥. DBolts /' pass through the cover A%,
through the insulating-tubes F, and through
the holes ¢°in the laminations and serew into
nuts /' in the base A, and the bolts clamp all

of the parts firmly together in proper position

relative to each other. DBinding-posts H con-
nect the terminals of the primary coil with
the service-wire through an intermediate cut-
out K. DBinding-posts H' connect the termi-
nals d and the loop d' with the annunciator

orother appliance with which the transformer

- may be used.
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Means for making available the magnetic
leakage is of the essence of myinvention. I
prefer to employ a construction in which the
reduced cross-sectional area of the core in its

uninelosed parts will promote said leakage:

but the same end may be attained by other
means—such, for example, as a magnetic
shunt adapted to diminish the number of
magnetic lines passing through the secondary
¢oll. |

I have shown in the drawings and will now

~describe means for shunting the magnetic

lines.

I preferably employ a case A, of iron or
other magnetic material, so proportioned and
so situated relative to the coils and magnet
or magnets contained in the case that the
case itself will serve as a magnetic shunt to
diminish the number of magnetic lines pass-
ing through the secondary. I may also em-
ploy as a shunt a series of tongues ¢’ integral
with the laminations of the core E, as clearly
shown in Fig. 6. Tn praectice I utilize both
the magnetic leakage and the shunting of
the magnetic lines, and the constructions

-~-8hown in Figs. 3 and 6 both provide for both

the leakage and the shunting of the magnetic
lines. In practice the terminalsd of the pri-
mary coil are connected with an alternating-
current service-line by means of a suitable
cut-out K, sateguarded by a fuse of ordinary
construction. The terminals of the second-
ary coil are connected with the bell or other
instrument to be operated. By employing
the loop d’ the electromotive force of the sec-
ondary circuit may be varied according to
circumstances—that is to say, if small vol-
tage is required the loop and one of the ter-

|
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| utilizing only that part of the eoil which is

between the loop and the terminal, and if in-
creased voltage 1s required both of the ter-
minals may be placed in circuit, so as to util-
1ze the entire number of turns of the coil.
Having fully deseribed my invention, what

T claim as new, and desire to secure by Letters

Patent, is— |

1. Ina transformer, the combination of U -
shaped laminations superposed and alter-
nately reversed on each other to form a mag-
netic core having two core members connect-
ed by magnetic yokes, the cross-sectional area
of said magnetic yokes being less than the
cross-sectional area of the parts of the core
surrounded by the coils, a primary coil mount-

70

75

30

ed on one member of said core and a second- -

ary coil mounted on the other member of said
core, as set forth. |

2. In a transformer, the combination of U-
shaped laminations superposed and alter-
nately reversed on each other toform a mag-
netic core having two members joined by
magnetic yokes, a primary coil mounted on
one member of said core, a secondary coil
mounted on the other member of said core

and insulation between said coils and said

core, as set forth.

3. In a transtformer, the combination of U-
shaped laminations having tongues and su-
perposed and alternately reversed on each
other to form a two-member core having an
intermediate shunt; in combination with a
primary c¢oil mounted on one member of said
core and a secondary coil mounted on the
other member of said core, as set forth.

4. Ina transformer the combination of U-
shaped laminations superposed and alter-
nately reversed on each other to form a two-
member magnetic core, a primary coil mount-
ed on one member of said core, a secondary
collmounted on the other member of said core
and a case of magnetic material surrounding

-sald core and said coils within the magnetic

field of said core and forming a partial mag-
netic shunt between said coils, as set forth.
5. In a transformer, an inclosing case of
magnetic material so proportioned and situ-
ated relative to the ineclosed coils and core
that the case itself will serve as a magnetic
shunt to divert some of the magnetic lines
which otherwise would pass through the sec-

' ondary coil; in combination with a primary

coll, a secondary coil and a core on which"

said colls are mounted, as set forth.

6. In a transformer the combination of U-
shaped laminations superposed and alter-
nately reversed on each other to form a core

‘having two members joined by yokes, a pri-

mary coil mounted on one core member, and
a secondary coil mounted on the other core

member and having two outside terminals-

and an intermediate loop, as set forth.
7. In a transformer, the combination of a
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65 minals may be placed in circuit, thereby ! primary coil, a secondary coil of form and di- 130
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mensions adapted by its reactance to produce
at full load magnetic leakage between the
colls and impedance in the primary to a de-
oree to prevent overloading of the secondary
and limit current consumption of the pri-
mary, & magnetic core having a yoke and a
caseinclosing said coils and core, as set forth.

|
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In witness whereof I have hereunto sub-
scribed my name, at Springfield, Illinois, this
27th day of February, 1902,

| JAMES L. ADAMS, Jr.

Witnesses: .
 MAY F. RYAN,
R. HAAS.
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