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Application filed January 9, 1920. Serial No. 350,516.

To all whom it may concern;

Be it known that we, Cmarues SPARRS
and  Wrroran G, SHULL citizens of the
United States of Amerlca residing in Qak
Park and Chicago, 1especuve1y, county of
(Jooh, and State of Ilinois, have invented
certain new and useful Imprmmmcnts in
Coils, of Whlch the following is a specifi-
catlon

Our invention relates to repeating coils
or transformers for wuse in electrical cir-
cuits, and an object of our invention is to
produce an improved device of the class
described which will embody desirable fea-
tures and advantages, all in a simple, effi-
cient and economical manner, and to this
object and such other ob]ectb as may ap-
pear, our invention consists in the novel de-
tails of construction, parts and ccinbination
of parts to be here1nafte1 more fully de-
seribed and more particularly pointed out
in the ensuing specification and the append-
ed claims.

A feature of our invention is the method
of supporting the coil of the transformer
upon the core of the transformer and to
securely hold the said winding upon the
core of the transformer gzunsf movement.
This method of construction provides a
transformer of compact construction and
one which takes up a minimum amount of
space when mounted.

A further feature of our invention is the
method of constructing the repeater so that
when mounting the same in a telephone
switchboard, no special mounting means is
necessary as the coil of our mventlon may
be mounted upon the relay rack of the board
upon relay mountings, as is well under-
stood in the art. The above features as
degeribed, as well as others, will be more
fully hereinafter described in the follow-
ing specification and in the appended claims.

Tor a more complete understanding of
our invention, reference is to be had to the
accompanying drawings, in which like ref-
erence characters in the several views de-
note like parts, and in which-—

Fig. 1 18 a front elevation of one form
of repeatlnv coil, with the enclosing casing
in section;

Hig. 2 is a plan view of Fi ig. 1, with the
enclosmo casing or cover in sectlon

Fig. 3 is a le1t side elevation of I‘lo
with the endosmo casing removed ;

Fig. 4 1s a sactlonal view along the line
"‘—4 O—i— Flo. O,

Fig. 5 is a sectional view along the line
5—5 of Fig. 1;

Fig. 6 is a sectional view along the line
G~6 of Fig. 3;

T 1s a front elevation of another

L)rm of repeating coil, showing the en-
closing casing in sectlon,

ifig. 8 is a plan view of Fig. 6 with the
enclosmo casing or cover in sectlon

Trig. 9 is a ]eft side elevation of I‘lo 7
with the enclosing casmg removed ;

Tig. 10 is a sectional view along the line
10—1(‘ of Fig. 9;

Hig, 11 is a sect1on(11 view along the line
11—11 of Fig. 73

J
Tig. 12 1s a sectional view along the line
1919 of  Fig. 9.
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Referring now more in detail to our in- 7

vention as illustrated and referring more
particularly to Figs. 1 to 6, 1nclus1ve the
repeating coil as illustrated in the said fig-
ures is of the ring-through type, for uses
and purposes as are well understood in the
art. The repeating coil as illustrated com-
prises a coil C built up of a plurality of
windings a, b, ¢ and d wound upon the
spool S.

The spool & comprises spool heads 2 and
3, made of any suitable msuhmon material
such as bakelite. The heads 2 and 8 have
suitable openings of a size to receive the in-
sulation Qtrlpq 4 and 5 and the thin metal
strips 6 and 7. The metal strips 6 and 7.
when in phr’e in the respective heads 2 and
3, protrude slightly, and these protruding
ends ave turned over to hold the heads in
pl.‘cb and insulation sfnpq 4 and 5, in asso-
ciatien with strips 6 and 7. when in place
form & central opening 8. The coil € and
spool &, as a Wholc. are carried by a core
\thch is made of what might be called 8-
shaped laminations 9. The laminations §
are split at 10 so that they may be 1nse1t0d
into the central opening 8 of the spool S

To clamp the laminations 9 against move-
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ment and to also hold the coil S as a whole
upon the core portion 11 of the 8-shaped
laminations 9, I provide posts 12, 13, 14 and
15, which are provided with recessed por-
tions 16 which form shoulders 17 and 18
upon each of the posts 12, 13, 14 and 15.
The posts 12, 18, 14 and 15 are secured to a
bottom plate 19 of suitable insulation ma-
terial, such as bakelite, by means ot wood
screws 20, which pass through suitable open-
ings in the plate 19 and screw into the ends
of the posts 12, 13, 14 and 15, The posts 12,
18, 14 and 15, when secured to plate 19 as
just described and the coil ' in the position
just described, the head 3 of the speol of the
coil C rests upon the respective shoulders
18 formed by the recesses in the posts 12,
13, 14 and 15, and the head 2 of the spool S
of the coil C rests against the shoulders 17
of recesses 16 of the posts 12, 13, 14 and 15.
A terminal plate 21 of suitable insulation
material is provided, upon which terminals
29 are mounted and secured thersio in any
suitable manner, the said plate 21 vesting
against the top of the posts 12, 13, 14 and
15. A clamping plate 23 is provided which
is placed on top of the terminal plate 21 and
fs provided with suitable openings 24
through which the terminals 22 extend. The
clamping plate 23 is secured to the posts 12,
13, 14 and 15 by means of wood screws 25,
which screws pass through suitable open-
ings 26 in the plate 23 and openings in the
plate 21 and serew inte the posts 12, 13, 1
and 15, thus clamping the terminal plate 21
between the clamping plate 23 and the tops
of posts 12, 13, 14 and 15. The posts 12, 13,
14 and 15, when secared to the plates 21 and
93 as just described, secure the coil C in
place upon the core portion 11 of the 8-
shaped laminations 9 against movement in
an up and down direction upon the said
core portion 11, and the said laminations 9
are at the same time clamped hetween the
posts 12 and 13, and 14 and 15.

The terminals 30 of the windings of the
coil C are connected to the terminals 22 in
any suitable mananer, as by means of solder-
ing. An enclosing casing or shell 31 is pro-
vided which is slipped over the repeating
coil as a whole, the bottom of which is pro-

vided with suitable epenings 32 of a size to
receive sleeves 33 of insulation through

which the terminals 22 ave to pass, the said
sleeves B3 insulating the terimnals 22 from
the casing 31. 92 form termi-

The terminalg 22
nals for the coll windings and permit ex-
ternal conunections with the sald coil wind-
ings. Bolts 34 for securing the repeating

coil as a whole to the casing ave provided,

the said holts 34 being provided with square
portions 35 which set into square orifices
36 in the terminal plate 21, The head or
conical portions 37 of the bolts 74 =et in
countersunk openings 33 in the bottom face

of the plate 23, and when the clamping
plate 23 is secured by means of the screws
95, the said bolts 34 are held in place by
means of the conical portion 37 entering the
countersunk openings 38 and are held
againgt rotation due to the square portion
35 getting into the square openings 36 in the
terminal plate 21.. Nuts 40 are provided
and have screw-threaded engagement with
the bolts 34, thus securing the transformer as
a whole Yo the shell 31. A cover or cap 41
for covering the opening in the shell 31 is
provided and has ears 42 and 43 struck up at
right angles from the cover 41, the said ears
and 43 being diametrically oppositeeach
other. The cover 41, when in place, rests
against the bottom edge 44 of the shell 31
and the ears 42 and 43 project up into the
sheli 21 for a short distance. Screws 45 are
provided which pass through suitable open-
ings in the shell 31 and have screw-threaded
engzeement with suitable tapped openings
in the cars 42 and 43, holding the said cover
41 in place upon the shell 31.

Referring now to Figs. 7 to 12, inclusive,
we illustrate another form of repeating coil
known in the art as a non-ring-through re-
peating coil, whose functions are well under-
stood in the art. Referring now in detail to
the repeating coil as illustrated, it comprises a
a coil ¢/ made up of a plurality of windings
suitably separated and wound upon the spool
S’. - The spool S’ upon which the windings
a', V', ¢ and @’ are wound is constructed
similar to the spool described in connection
with Figs. 1 to 6, and a description of spool
S’ is not thought necessary. The windings
and the spool S’ as a whole are carried by
& core which is built up of a plurality of
laminations 50, rectangular in shape and
provided with a core portion 51 which ex-
tends upward and upon which the coil C
as a whole issupported. A space 52 between
the top of the core portion 51 and the inner
edge of the top portion of the laminations
50 permits the laminations 50 to be slipped
in the central opening of the spool S’. To
hold the coil C7 upon the core portion 51.
o nravide shims 53 and 54, which are forced
in between the faces 55 and 56 of the lamina-
tions 50 and the inner faces 57 and 58 of
the central opening of the spool S to hold
the coil C’ against movement. Posts 59, 60,
61 and 62 ave provided and are secured to a
motnting plate 63 by means of wood screws
G4, the s2id posts being provided with re-
cessed portions 65, and the said spool S rests
in these recesces. The heads of the spool 8§’
engage the sheulders 66 and 67 formed upon
the posts 59. 60, 61 and 62 by the recesses 65
when the posts are in place to prevent the
coil €7 from moving up and down upon the
core portion 51, as deseribed in connection
with the repeating coil as shown in Tigs. 1 to
6. A terminal plate 68 and clamping plate
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£9 are secured to the posts 59, 60, 61 and

62 in a manner similarly described in con-
nection with the preceding figuves, and the
method of securing the coil as a svhole and
of securing the cover plate 71 to the shell
70 is also similar to that described in con-
nection with Figs. 1 to 6, and a further de-
scription is not thought necessary.

‘While we have described a certain form
of our invention, it is to be understood that
changes and modifications will readily sug-
gest themselves and we do not wish to be
hmlted to the exact structures as shown,
but aim to cover all such changes and modi.
fications as come within the spirit and scope
of the appended claims.

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

1. In a repeating device, a 1'ectan9'uh1‘ oil
comprising a plurality of windings, a lami-
nated core upon which said coil is supported,
mounting plates, two sets of posts positioned
between said mounting plates and secured
thereto, the said posts securing the coil upon
the said core against movement, the said
core being adapted to extend between the
two sets of two posts to clamp and maintain
said core in position against displacement.

2. In a repeating device, a rectangular coil
comprising a plurahty of wmdlnos a core
built up of a plurality of laminations upon
which said coil is mounted, mounting plates,
four posts positioned between said mounting
plates and secured thereto, the said posis
clamping said laminations in position and
also securing said coil upon said core against
movement.

3. In a repeating device, a core built up
of a plurality of laminations, a coil having
a plurality of windings mounted upon said
core, mounting plates, four posts positioned
between said mounting plates and secured
thereto, said plurality of laminations being
compactly clamped between and held in
position by said posts, the said posts also
positioning said coil upon said core between
said mounting plates and securing the eaid
coil upon sald core against movement.

4. In a repeating device, a core built up
of a plurality of laminations, a coil mounted
upon said core and having a plurality of
windings, mounting plate%., LOHI‘ posts posi-
tioned between said mounting plates and se-
cured thereto, said posts securing said coil
upon the said core against displacement and
serving as clamping means for clamping said
laminations between the two sets of two
posts to maintain said laminations in posi-
tion.

5. In a repeating device, a core built up
of a plurality of laminations. a spool for eaid
cove provided with a plumhtv of windings,
mounting plates, four posts positioned be-
tween said plates and secured thereto, re-
cesses 10 sald posts forming shoulders, the

8

said shoulders engaging the heads of said
spool when the same is in position to pre-
vent moveient of said coil, said posts serv-
ing as clamping means for said plarality of
laiuinations.

§ Inn 1‘epeztti‘10‘ dwiee, a core compris-
g a plurality of laminations, a spool for
said core provided with a plurality of wind-
ings, mounting plates, four posts positioned
befween said plates and secured thereto, re-

cesses n sald imbt:, iorming shoulders, which
shouiders engage the heads of said spool

when the said coll is in position to prevent
moveinent ot said coil, said posts also elamp-

ing the laminaticns of said core between
suid posts to prevent movement, :

A device of the character deseribed in-
12 & spool supporting s plurality of

'S, @ core comprising a plurality of

ciu
Win

E:znn&uons for said spool, a pair of end
phues, posts positioned between said end

piates and to which the same ave attached,
d cnt-away portions for said posts adapt-
ed to receive the heads of said spool to se-
cure the same in position, the said lamina-
ng bein' mm)lﬁd to extend between the

vo posts and being clamped and
1 position by said two sets of

posts.
8. & device of
clucing a spool provided with 2 winding, a

the character described in-

i

1‘1 mm 1Ee

ed core Tor said spool, 2 pair ot end
sositloning TEAns ex tendmrr between
ndl piates to which said end plat are
. and recesses in said pos1t10nmo
neans &dzv,ptcd to receive the heads of said
spool to maintain the same in position, said

positioning means also being adapted to
gaid h‘l*m:ued core in position

& movement.
9. & device of the character described in-

ch‘dwn'\ a 5:)001 1)"0*\71 ted with a winding, a
Iaminated cove for said spool, a pair of end
niates, Dos1“r1 oning means extending between
said c*"' plates to which the same are se-
cur recesses in said positioning means
adnpied to receive dlﬂ heads of said spool to
maintain the same in position, said position-
2 means also being .dapued to clamp said
it and o terminal plate se-

\l.

oo

@ in position,
ed to said positioning means provided
h electrical terminals.

0. A device of the character deseribed
including a spool provided with a winding,

r
.Jt
1

na
G
S
N

a cove comprising a plurality of la nina-
tions. ecch Iamination hav ving two oblong
openings opposite each other, the portion
b@meu said menmos extending throngh

g in sald spool, a ])'\’n' of
tl oni ing means extending be-

vl vlates to which said end
ave secuved. recesses in said position-
neans adanted to receive the heads of
s2id sneel to maintain the same in position,
a terminal plate secured fo said positioning

the centy 11 Hen
il plates. posi
T

{
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means provided with electrical terminals,
and a mounting plate secured to said posi-
tioning means provided with means for
mounting the device as a unit.

A device of the character described
1ndmhng a spool provided with a winding,
a LLmumtul core for said spool, a pair of
end plates, L)ouf loning mesns e\te'ldmo be-
tween said end pla*cs to which said end
plates are secured, recesses in said position-
ing means adapted to receive the heads of
said spool to maintain the same in position,
said positioning means clamping said lami-

nated core 1n DOS’UOn against displacement,
a terminal plate secured to said positioning
mesns provided with electrical terminals, a
mounting plate secured to said positioning
means provided with means for mounting
the device as a unit, and a cover cap adapt-
ed to fit over said device to protect the same.

12. A device of the character described
including a coll having a plurality of wind-
ings, a core comprising a plurfthty of lami-
nations. each lamination bay ing two oblong
openings opposite each other, said windings
occupying sald openings, a phte to which
said coil 1s secured, electrical terminals and
screw-threaded members extending from

said plate, and a mounting strip provided
\wth an orifice, said Qcrew thvﬂaded mem-
bers extending thr ough said orifice to secure
the device as a unit to the mount“lg strip.

13. A device of the character described
including a coil having a plurality of wind-
ings, a core comprising a plurality of lami-
nations, each lamination having two oblong
openings opposite each other, said wmdlno‘
occupylng said openings, plute to which

said coil 1s secured, electrlc ] terminals and

serew-threaded members extending from
said plate, and a mounting strip provided
with an orifice, said screw-threaded mem-
bers adapted to pass through said orifice to
secure the device as a unit to the mounting
strip, said electrical terminals adapted to
extend through bushed openings in said
mounting strip.

14. An inductorium of the character de-
seribed Including a spool provided with a
plurality of windings and having a rectan-
gular core of magnetic material, composed
of a plurality of hmmatloﬂs, each lamina-
tion having two oblong openings opposite
each other, the portion between said open-
ings extending through the opening in said
spool, a palr of rectangular plates. four
posts connecting said plates together, and
recessed portions cut in said posts adapted
to receive the heads of said spool to main-
fain said coil in position. the said rectangu-
lar core for said coil being adapted to ex-
tend between the two sets of two posts to
maintain said core in position.

15. In a device of the character deseribed
including a spool having a plurality of

“plates

1,452,930

windings, a core comprising a plurality of

laminations, rectangular shaped openings in *

said laminations occupied by said windings,
the center portion of said laminations ex-
tending through the central orifice of said
spooly a pair of end plates, two sets of two
posts pos itioned between said end plates and
to \\hul saich end plates are secured, meuns
formed on said po est which engage said spool
to maintain the same 1 position on said
core, sald posts also {forming clamping
means for sald laminations when said end

plates ure secured to said two sets of two
posts.
16. Tu a device of the character described

comprising a SpooT having a plurality of
.v'm'hng,. a cove comprising a plur lllty of
Liminations upon which said spool is sup-
ported a patr of end plates, two sets of two
,wgis positioned hetween said end plates to
secure sald spool in position on said core
and elamp said laminations, one of said end
being secured to said two sets of two
posts, a plurality of terminals secured to
said other end pthe which plate rests upon
the other ends of said posts, & clamping
plate sectr ed to said other end of said posts
te clamp said terminal plate between said
other ends of said posts and said clamping
plate, and serev- threaded members extend-
mg through said clamping plates to form
s:or‘m'inw mmeans for said device as a unit.

Tn a device of the character escribed
.1~~l'm1hg a coil having a plurality of wind-
ngs, a core comprising a plurality of lami-
nations npon which said coil is supported.
an enrl plate and a terminal plate, two sets

of two posts nooxtloned between said end
plm@ and said terminal plate, one end of
said posts being secured to said end plate, a
clamping p]ato secured to the other end of
said posts to clamp said terminal plate be-
tireen caid other ends of said posts and the
clamping plate, said posts positioning said
coil on said core and (1‘111]])11]0‘ said lem‘l—
tions, sqnare orifices in said terminal plate,
screw - threaded members provided with
square heads which rest in said square ori-
ﬁces to prevent rotation of said members,
the threaded portions of said members ex-
tend ing through said (‘mepmtT plate to
form securing means for said device.

18. In a device of the character described
including a coil having a plurality of wind-
ings, a core comprising a plurality of lami-
nations upon which said coil is supported
an end plate and a terminal plate, two sets
of two posts positioned between said end
plate and said terminal plate, one end of
said posts being secured to said end plate, a
clamping p]am secured to the other end of
said posts to clamp said terminal plate be-
tween said other ends of said posts and the
clamping plate, said posts when thus se-
cured positioning said coil on said core and
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clamping said laminations, square orifices in
said terminal plate, countersunk orifices in
sald clamping plate in alignment with said
square orifices in said terminal plate, screw-
threaded members forming securing means
for said device provided with square heads
which rest in said square orifices and coun-
tersunk shaped portions which rest in said
countersunk orifices in said clamping plate,
said clamning plate when in position hold-
ing said threaded members in position
against longitudinal movement through the

e

medium of said countersunk orifice in said
plate and countersunk portion of said
threaded member, and said square orifices in
sald terminal plate and said square heads
of said threaded members preventing rota-
tion of said threaded members in said coun-
tersunk orifices in said clamping plate.
Signed by us at Chicago, in the county of
Cook and State of Illinois, this Tth day of

Jenuary, 1920. '
CHARLES SPARKS.
WILLIAM G. SHULL.
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