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Application filed January 9, 1920. 

To all whom, it may concern. 
Be it known that we, CHARLEs SPARKS 

and 'WILLIAM G. SHULL, citizens of the 
United States of America, residing in Oak 
Park and Chicago, respectively, county of 
Cook, and State of Illinois, have invented 
certain new and useful improvements in 
Coils, of which the following is a specifi 
cation. 
Our invention relates to repeating coils 

or transformers for use 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 

2 r 

an 

object and such other objects as may ap 
pear, our invention consists in the novel de 
tails of construction, parts and coinbination 
of parts to be hereinafter more fully de 
scribed 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 against 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 invention 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 
described, as well as others, will be more 
fully hereinafter described in the follow 
ing specification and in the appended claims. 

For 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 is a front elevation of one form 
of repeating coil, with the enclosing casing 
in section; 

Serial No. 350,816. 

Fig. 2 is a plan view of Fig. 1, with the 
enclosing casing or cover in section; 

Fig. 3 is a left side elevation of Fig. 1 
with the enclosing casing removed; 

Fig. 4 is a sectional view along the line 
4-4 of Fig. 3; 

Fig. 5 is a sectional view along the line 
5-5 of Fig. 1: 

Fig. 6 is a sectional 
6-6 of Fig. 3; 

Fig. 7 is a front elevation of another 
for of repeating coil, showing the en 
closing casing in section: 

Fig. 8 is a plan view of Fig. 6 with the 
enclosing casing or cover in section; 

Fig. 9 is a left side elevation of Fig. 7 
with the enclosing casing removed; 

Fig. 10 is a sectional view along the line 
10-10 of Fig. 9; 

Fig. 11 is a sectional view along the line 
11-11 of Fig. 7; 

Fig. 12 is a sectional view along the line 
12-12 of Fig. 9. 

Referring now more in detail to our in 
vention as illustrated and referring more 
particularly to Figs. 1 to 6, inclusive, the 
repeating coil as illustrated in the said fig 
tlies 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, c and d wound upon the 
spool S. w 
The spool S comprises spool heads 2 and 

8, made of any suitable insulation material 
such as bakelite. The heads 2 and 3 have 
suitable openings of a size to receive the in 
sulation strips 4 and 5 and the thin metal 
strips 6 and 7. The metal strips 6 and 7. 
when in place in the respective heads 2 and 
3, protrude slightly, and these protruding 
ends are turned over to hold the heads in 
place, and insulation strips 4 and 5, in asso 
ciation with strips 6 and T, when in place 
form a central opening S. The coil C and 
spool S. as a whole are carried by a core 
which is made of what might be called 8 
shaped laminations 9. The laminations 9 
are split at 10 so that they may be inserted 
into the cental 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, pl’ovide 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 alled 15. 
The posts 12, 13, 14 and 15 are secured to a 
bottom plate 19 of suitable insulation ma 
terial, such as bakelite, by means of wood 
screws 20, which pass through suitable open 
ings in the plate 19 and screw into the ends 
of the posts 12, 3, 4 and 15. The posts i2. 
13, 14 and 15, when Secured to plate 19 as 
just described and the coil C in the position 
just described, the head 3 of the spool of the 
coil C rests upon the respective shoulder's 
18 formed by the recesses in the posts 12, 
13, 14 aindi 5, and the head 2 of the spool S 
of the coil C rests against tie 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 
22 are sounted and secured there () in any 
suitable manner, the said plate 21 resting 
against the top of the posts i2. 13, i4 and 
15. A clamping plate 23 is provided which 
is placed on top of the terminal plate 21 and 
is provided with suitable openings 24 
through which the terminals 22 extend. The 
champing 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 screw into the posts 12, 13, 14 
and 15, thus clanping the tennial plate 21 
between the clamping plate 23 and the tops 
of posts 12, 13, 14 and 15. The posts 12, 13, 
i4 and 15, when secured to the plaies 21 and 
23 as just described, secure the coil C in 
place upon the core portion 1 of the 8 
shaped laminations 9 against novelinent in 
an up and down direction upon the said 
core portion 11, and the Said laminations 9 
are at the same time clan ped between the 
posts 12 and 13, and 14 and 5. 
The terminals 30 of the windings of the 

coil C are connected to the terminals 22 in 
any suitable manner, as by means of solder 
ing. An enclosing casing or shell 3 is pro 
vided which is slipped over the l'epeating 
coil as a whole, the bottom of which is pro 
vided with suitable openings 32 of a size to 
receive sleeves 33 of insulation through 
which the terminals 2:2 are to pass, the said 
sleeves 33 insulatig the teriainals 22 fron 
the casing 31. The terminals 22 form ter ini 
mals for the coil windings and permit ex 
ternal connections with the said coil vind 
ings. Boits 34 for Securing the repeating 
coil as a whole to the casing are provided, 
the said bolts 34 being provided with square 
portions 35 which set into square orifices 
36 in the terminal plate 21. The head or 
conical portions 3 of the bolts - set in 
countersunk openings 3S in the botton face 
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of the plate 23, and when the clamping 
plate 23 is secured by means of the screws 
25, the said bolts 34 are held in place by 
means of the conical portion 37 entering the 
countersunk openings 3S and are held 
against rotation due to the square portion 
35 setting 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 to the shell 31. A cover or cap 41 
for covering the opening in the shell 31 is 
ii'ovided and has ears 42 and 43 struck up at 
light angles from the cover 41, the said ears 
42 and 43 being diametrically opposite each 
other. The cover 41, when in place, rests 
against the bottom edge 44 of the shell 31 
aid the ear's 42 and 43 project up into the 
shell 31 for a short distance. Screws 45 are 
provided which pass through suitable open 
in as in the shell 31 and have screw-threaded 
engagement with suitable tapped openings 
in the eal's 42 and 43, holding the said cover 
41 in place upon the shell 31. 

Referring low 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 C made up of a plurality of windings 
suitably Separated and Wound upon the spool 
S. The spool S' upon which the windings 
a', b, c' and d are wound is constructed 
similar to the spool described in connection 
ith 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 
a 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 is supported. 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 C' upon the core portion 51. 
5'' ( ) "to side shins 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, 
(3! and (32 are provided and are secured to a 
noting plate (33 by leans of wood screws 
{34, the said posts being provided with re 
cessed portions (35, and the said spool S' rests 
in these recesses. The heads of the spool S' 
engage the shoulders 66 and 67 formed upon 
the posts 59, 6), 61 and 62 by the recesses 65 
when the posts are in place to prevent the 
coil C from noving up and down upon the 
core portion 51, as described in connection 
with the repeating coil as shown in Figs. 1 to 
6. A terminal plate 68 and clamping plate 
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69 are secured to the posts 59, 60, 61 and 
62 in a manner similarly described in con 
nection with the preceding figures, and the 
method of securing the coil as a whole and 
of securing the cover plate 71 to the shelli 
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 for in 

of our invention, it is to be understood that 
changes and modifications will readily Sug 
gest themselves, and we do not wish to be 
limited 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 rectangular coil 

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 plurality of Windings, 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 posts 
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 said 
coil upon said 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 plates, four 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 leans to clamping said 
laminations between the two sets of two 
posts to maintain said laninations in posi 
tion. 

5. In a repeating device, a core built up 
of a plurality of laminations, a spool for said 
core provided with a plurality of Windings, 
mounting plates, four posts positioned be 
tween said plates and secured thereto, re 
cesses in said posts forming shoulde's, the 
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said shoulders engaging the heads of said 
Spool. When the same is in position to pre 
vent novel:ent of said coil, said posts Sev 
ing as claiaping means for said plurality of 
laminations. 

(5. a 'epeating device, a core complis 
iing a lull'ality of aminations, a spool for 
Said core provided with a plurality of Wind 
ings, illouating plates, four posts positioned 
betwee: Said plates and secured thereto, re 
cesses in said Osts forming shoulders, which 
shouice's engage the heads of said spool 
wheil the Said coil is in position to prevent 
novellent O said coii, said posts also clamp 
ling the aiminations of Said core between 
s:till posts to prevent movement. 

. . . device of the character described in 
cliding a spool Supporting a plurality of 
Willings, a coie comprising a plurality of 
Esilinations fo,' said spool, a pair of ent: 
pitties, posts positioned between said end 
plates and to which the same are attached, 
it crit-i-Way portions for said posts adapt 

e i to receive the heads of said spool to se 
cli'e the Saille in position, the said laimina 
tions ei dapted to extend between the 

YO posts and being clamped and 
in position by said two sets of 

-i. 

Of the character described in S. ... device 
Cilicing a spool pi'ovided with a winding, a 

coi'e for Said spool, a pair of end 
- Ositioning means extending between 

plates to which said end plates are 
and recesses in Said positioning 

adapted to receive the heads of said 
Spool to maintain the same in position, said 
positioning neans also being adapted to 

Said aiminated core in position 
in Oeinent, --- 

device of the character described in 
a spool provided with a winding, a 

laminated coi'e for said spool, a pair of end 
plates, positioning means extending between 
Said eid plates to which the same are se. 
Cill’ed, recesses in said positioning means 
id:lpted to receive the heads of said spool to 
maintain the same in position, said position 
ing neains also being adapted to clamp said 
Oi'e in position, and a terminal plate se 
cured to said positioning means provided 
y: 

9. 
cluding 

. 

A 

ed 
with electrical terminals. 

(). A device of the character described 
incliting a stool pi'() vided with a winding, 
a core coin; rising a plurality of lamina 
tions, each limination having two oblong 
openings opposite each other, the portion 
between said openings extending through 
the central opening in said spool, a pair of 
end lates, positioning means extending be 

is and plates to which said end 
ire Seeli'd. recesses in said position 

lated to receive the heads of (S 

said soot to naintain the same in position, 
a tellina plate secuted to said positioning 
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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. 

li. A device of the character described 
including a spool provided with a winding, 
: laminated coie for said spool, a pair of 
end lates, positioning means extending be 
tween said end plates 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 in position against displacement, 
a terminal plate secured to said positioning 
means 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 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 windlings 
occupying said openings, a plate to which 
said coil is secured, electrical terminals and 
screw-threaded members extending from 
said plate, and a mounting strip provided 
with an orifice, said screw-threaded mem 
bers extending through said orifice to secure 
the device as a unit to the mounting 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 winding 
occupying said openings, a plate to which 
said coil is secured, electrical terminals and 
screw-threaded members extending from 
said plate, and a mounting strip provided 
with an Orifice, said screw-threaded men 
bet's 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 
scribed including a spool provided with a 
plurality of windings and having a rectan 
gular core of magnetic material, composed 
of a plurality of laminations, each lamina 
tion having two oblong openings Opposite 
each other, the portion between said open 
ings extending through the opening in said 
spool, a pair 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 
tain said coil in position, the said rectangul 
lar core for said coil being adapted to ex 
tend between the two sets of two posts to 
maintain said cole in position. 

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

s 

1,452,939 

windings, a core comprising a plurality of 
laminations, rectangular shaped openings in 
said aminations occupied by said windings, 
the center portion of Said laminations ex 
tending through the central orifice of said 
spool, a pair of end plates, two sets of two 
posts positioned between said end plates and 
i() which said end piates are Secured, means 
formed on said post which engage said spool 
to inlaintain the same in position on said 
core, said posts also forming clamping 
ineans for Said laminations when said end 
plates are secured to said two sets of two 
posts. 

16, a device of the character described 
coni prising a spool having a plurality of 
windings, a core comprising a plurality of 
liniinations upon which said spool is sup 
Oited a pair of end plates, two sets of two 
Osts positioned between said end plates to 

Secure said spool in position on said core 
ind clamp Said laminations, one of said end 
plates being secured to said two sets of two 
posts, a plurality of terminals secured to 
Said other end plate, which plate rests upon 
the other ends of Said posts, a clamping 
plate Sect: 'ed to said other end of said posts 
to clan) Said tel"minal plate between said 
(other ends of said posts and said clamping 
plate, and strew-threaded members extend 
ing through said clamping plates to form 
Sectiing means for said device as a unit. 

17. In a device of the character described 
including a coil having a plu'ality 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 
claiming plate secured to the other end of 
said posts to clamp said terminal plate be 
tween said other ends of said posts and the 
ciamping plate, said posts positioning said 
coil on said core and clamping said lamina 
tions, Sruare 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 politions of said members ex 
tending through said clamping plate to 
form Securing means for said device. 

1S. 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 hosts positioned between said end 
plate and said terminal plate, one end of 
Said posts being secured to said end plate, a 
cl: inping plate Secred to the other end of 
said posts to clamp said terminal plate be 
tween said other ends of said posts and the 
(lamping 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 said 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 Squai'e orifices and coun 
tersunk shaped portions which rest in said 
counter'sunk orifices in said clamping plate, 
said clani)ing plate when in position hold 
ing said threaded members in position 
against longitudinal movement through the 

t 

medium of said countersunk orifice in said 
piate and counter'sunk portion of said 
threaded member, and said square orifices in 
said terminal plate and said square heads 
Cf said threaded members preventing rota 
tion of said threaded members in said coun 
tel'sunk Orifices in said clamping plate. 

Signed by us at Chicago, in the county of 
Cook and State of Illinois, this 7th day of January, 1920. 

CHARLES SPARKS. 
WILLIAM G. SHUL. 
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