
H. H. WERMINE 1,763,114 
ELECTRIC COIL AND TRANSFORMER AND PROCESS FOR MAKING SAME 

June 10, 1930. 

Filed April 2, 1927 

s Aty 

//Lice/ AO7 
77 too 74.2/&777 (7 to 

N §§§§§§§§§§§§§§§§§§§§§§§<<<<<<<<<<<<<<<<). §ÊNo. §R™ §§§§§§§§§ §RÊNo.:23, $ 

% 

3% 
mas 

2 

E 2 2 
s 
2 2 
2 
2 
s 
S 

2 

w 

-ta 

IEEE 

  

  

  

    

  

    



5 

O 

15 

20 

25 

30 

40 

45 

50 

Patented June 10, 1930 

UNITED STATES 

1,763,114 

PATENT OFFICE 
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ELECTRIC COIL AND TRANSFORMER AND PROCESS FOR MAKING SAME 
Application filed April 2, 1927. 

This invention relates to electric coils, for 
example transformers and more particularly 
small coils or transformers used in signal, 
telephonic or high frequency circuits. 
One of the objects of the invention is to 

provide a coil of the above described class 
which is completely enclosed within a pro 
tective casing preferably of insulating ma 
terial impervious to moisture. 
Another object is to provide an improved 

process and an improved mode of construc 
tion by which a weather proof casing may 
be molded around an electric coil of the de 
scribed class without impairing the mechan 
ical properties or electrical characteristics 
of the winding. Another object is to provide 
improved means for connecting the winding 
with an external circuit. 
Other objects are to provide a coil struc 

ture of relatively few and simple parts which 
may be manufactured rapidly and economi 
cally and which will be strong and durable SO 
as to be capable of withstanding rough han 
dling, to which devices of this kind are some 
times subjected, and in general, to provide an 
improved coil structure of the character in 
dicated. 
Other objects and advantages of the inven 

tion will become apparent by reference to the 
following specification and accompanying 
drawing illustrating a telephone transformer 
made in accordance with a selected embodi 
ment of my invention, and in which draw 
ling: 

Fig. 1 is a perspective of the finished trans 
former. 

Fig. 2 is a section on the line 2-2 of Fig. 1. 
Fig. 3 is a perspective of the bobbin on 

which the transformer windings are wound. 
Fig. 4 is a perspective of one of the ele 

ments used in forming the core, and 
Fig. 5 is a perspective of a shielding ele 

ment consisting of two parts, the parts being 
shown separated. 
The transformer herein disclosed comprises 

a metal core 10, a bobbin 11 primary and sec 
ondary windings 12 and 13 respectively, a 
shield 14, an outer shell or casing 15 and bind 
ing posts 16. The core 10 is preferably lami 
nated, being made up of a plurality of suit 
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able iron plates 17 such as illustrated in Fig. 
4. The plates 17 are apertured as indicated 
at 18-18 through which apertures the wind 
ings and bobbin passes, as will be hereinafter 
described, and the plate is slitted as indicated 
at 19-19 for a purpose which will be herein 
after brought out. 
The bobbin is preferably a moulded mem 

ber made up of insulating material, and com 
prises a tubular body portion 20 having lat 
erally extending flanges 21-21 adjacent its 
ends. The primary and secondary windings 
12 and 13 respectively, are wound about the 
body portion 20 between the end flanges 
21-21 whereby they are retained on the body 
portion, and binding posts indicated at 16 
are provided for receiving the terminals of the 
said coils or windings 12, and 13. The pri 
mary and secondary windings are preferably 
separated by a layer of suitable insulating 
material such as empire cloth indicated at 
34 in Fig. 2, and the outer surface of the sec 
ondary winding is preferably covered with 
a Wrapping of heat resisting insulating ma 
terial such as mica, as indicated at 35. Aper 
tures 22 and 23 are provided in one of the 
flanges 21 for the purpose of permitting the 
terminals of the primary coil to be extended 
from between the flanges 21 to the outside of 
the bobbin to facilitate electrical connection 
thereof to adjacent binding posts 16-16. 
Suitable apertures 24 and 25 are also provided 
in the same flange for permitting the passage 
of the terminals of the secondary winding 
from between the flanges to the outside of the 
bobbin and to facilitate electrical connection 
thereof to the adjacent binding post 16. 
The binding posts 16 preferably comprise 

metal members provided with screw thread 
ing as indicated at 26 and knurling at their 
lower ends, as indicated at 27. The binding 
posts are permanently mounted on the bob 
bin by being moulded in place in one of the 
end flanges, the knurling facilitating secure 
holding of the posts by the material of the 
flange. - 

The binding posts are preferably set up 
from the inside of the flange as indicated at 
28 (Fig. 2) So as to prevent any possible un 
desirable contacting between the end of the 

5 

65 

O 

75 

80 

85 

90 

95 

OO 



O 

5 

20 

2 5 

30 

60 

65 

2 

binding post and the coils or windings 12 and 
13, and the flange on which the binding posts 
are mounted is preferably provided with up 
standing bosses as indicated at 29 around the 
respective binding posts so as to strengthen 
the flange in the vicinity of the post. The 
terminals of the coils are extended through 
the apertures 22, 23, 24 and 25 as above de 
scribed, and are respectively connected to the 
binding posts by being bared and wound 
around the post at its base as best shown in 
Fig. 2. A spring washer 30 is pressed down 
wardly over the post so as to tightly clamp 
the wire against the face of the bosses 29 and 
is retained in such position by the Screw 
threading 26 as will be readily understood 
from an inspection of Fig. 2. The Spring 
washer 30 is effective to insure the establish 
ment of good electrical connection between 
the terminals of the coils and the respective binding posts. 
The core plates 17 are assembled one by 

one to form the complete core 10 by flexing. 
the ends 31 and 32 out of alignment with 
the central portion 33, the slits 19-19 per 
mitting this, and the central portion 33 be 
ing then passed through the tubular body 
portion 20 of the bobbin. A sufficient num 
ber of these plates 17 are so assembled on the 
bobbin to form a tightly packed complete 
core as indicated at 10 in Fig. 2. 
The shield 14 comprises a pair of metal 

members as indicated in Fig. 5, wherein the 
members are shown separated and the upper 
member is indicated at 36, and the lower 
member at 37. These members are shaped 
to fit snugly about the upper and lower por 
tions respectively of the assembled core and 
winding carrying bobbin 11. The lower sec 
tion 37 of the shield is provided with an off 
set flange 38 which fits over the lower mar 
ginal portion of the upper section 36 as 
clearly shown in Fig.2 so as to properly align 
the sections. The upper section 36 is provided 
with relatively large apertures 39-39 which 
pass freely over the respective binding posts 
16 and spring washers 30 so as to avoid mak 
ing electrical contact therewith. Another 
aperture 40 of smaller diameter is provided 
in the upper section 36 of the shield, and is 
adapted to fit rather snugly about one of the 
binding posts 16 and to overly the sprin 
washer 30 on the post so as to establish Ei 
electrical connection therewith. It is contem 
plated that the Small aperture 40 will be pro 
vided so as to contact with the one of the 
binding posts 16 which in the majority of 
radio receiving sets is grounded, and the 
shield will therefore be effective to prevent 
disturbance of or interference with the action 
of the transformer 
forces. 
The casing 15 is preferably made up of in 

sulating material such as bakelite or the like, 
and it may conveniently be made of semi 

by outside electrical 
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cured bakelite which is somewhat pliable and 
flexible, and capable of being pressed into 
the desired shape. In the present instance I 
make the casing 15 by first forming a recess 
in a sheet of semi-cured material introduced 
into the mold, which recess will be shaped 
so as to snugly receive an upper portion of the 
inverted transformer structure, with the binding posts 16 projecting therethrough. 
When the transformer structure has been po 
sitioned in the bakelite-lined recess of the 
mold a further supply of the material is dis 
posed about the lower portion of the trans 
former, and then the die is closed and pres 
sure and heat applied in the usual manner. 
To save material there may be formed side 
channels as indicated at 41-41. The flange 
42 which consists of an integral part of the 
casing serves as a base or mounting by which 
the transformer may be secured in position. 
It will be readily understood that there is 
thus produced a unitary casing of solid im 
pervious bakelite completely surrounding the 
transformer and permanently protecting the 
same from external deleterious agencies. 

It will be manifest that powdered bakelite 
or analogous material may be employed in 
stead of or in conjunction with the semi-cured 
sheet as above described. In the present in 
stance it will be observed that the shield 14 
when made of metal serves as a barrier for 
electrical inductive effects. Also, of what 
ever material it may be made, it has the ad 
ditional functions of preventing bakelite 
from being forced into the interstices of the 
winding during the molding and curing op 
eration and of protecting the winding from 
the heavy pressure necessarily employed in 
the described process. 
The term bakelite as used herein means any 

kind of phenol condensation product or the 
like. 
A casing such as above described, may be 

made in other ways than that which I have 
just described, and I am aware that other 
changes in the form, construction, and ar 
rangement of parts may be made without 
departing from the spirit of the invention, 
the scope of which should be determined by 
reference to the following claims which 
should be construed as broadly as possible 
consistent with the state of the art. 

. I claim as my invention: 
1. In a transformer of the class described, 

the combination of a bobbin, primary and 
secondary coils wound on said bobbin, a plu 
rality of binding posts permanently mounted 
on said bobbin and connected respectively to 
the terminals of said coils, a metallic shield 
enclosing said bobbin and said coils, said 
shield being apertured to permit said bind 
ing posts to project outwardly therethrough 
and electrically connected to one of said posts 
but not to the others, and a casing of im 
pervious material enclosing said shield. 
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2. In a transformer of the class described, 
the combination of a bobbin, primary and 
secondary coils wound on said bobbin, and 
having their respective terminals extending 
outwardly therefrom, a metallic shield en 
closing said windings and connected to one of 
said terminals but not to the others, and a hermetically sealed casing of impervious in 
sulating material enclosing said shield, said 
terminals projecting outwardly through said 
shield and casing for permitting connection 
of electric conductors thereto. 

3. In a transformer of the class described, 
the combination of a bobbin having a tubu 
lar body portion and a pair of spaced flanges 
projecting laterally therefrom, a primary 
and a secondary coil wound on said tubular 
portion between said flanges, a plurality of 
binding posts fixedly mounted on one of said 
flanges and connected respectively to the ter 
minals of said coils, a metallic shield enclos 
ing said core, bobbin and coils, said shield be ing apertured to permit said binding posts 
to project therethrough, and a one-piece cas 
ing of impervious insulating material over 
said shield. 

4. In a transformer of the class described, 
the combination of a bobbin having a tubu 
lar body portion and a pair of spaced flanges 
projecting laterally therefrom, a primary 
and a secondary coil wound on said tubular 
portion between said flanges, a plurality of 
binding posts fixedly mounted on one of said 
flanges and connected respectively to the ter 
minals of said coils, a two-part metallic 
shield enclosing said core, and electrically 
connected to one of said binding posts, said 
shield comprising a lower part and an upper part, said upper part having a plurality of 
apertures for permitting said binding posts 
to project therethrough and one of said parts 
being provided with means for maintaining 
the other part in alignment therewith, and a 
one-piece casing of impervious insulating 
material enclosing said shield. 

5. In an electric coil construction, the com 
bination of a winding, a shield surrounding 
said winding, and a one piece casing of insul 
lating material molded around and envelop 
ing said parts and constituting a hermetic 
sea therefor. 

6. In an electric coil construction, the com 
bination of a bobbin, a winding thereon, a 
shield around said bobbin and winding, and a 
one-piece casing of insulating material mold 
led around and enveloping said parts and con 
stituting a hermetic seal therefor. 

7. In an electric coil construction, the com 
bination of a bobbin, a winding thereon, a 
shield around said bobbin and Winding, and 
a one piece casing of insulating material, 
nolded around and enveloping said parts, 
said casing constituting a hermetic seal for 
said parts and a supporting base for the coil. 

8. In an electric coil construction of the 

3 

class described, the combination of a wind 
ing, an impervious one-piece insulating shell 
enclosing said winding, connectors for said 
winding rigidly mounted on said winding and 
projecting outwardly through said shell, and 
means for preventing the casing material 
from entering the interstices of the winding 
during the molding process. 

9. In an electric coil construction, the com 
bination of a winding, a support for said 
Winding, a one-piece rigid insulating shell 
molded around said winding and support and 
hermetically sealing the same, a connector for 
said coil supported by said support and ex 
tending outwardly through said shell, and a 
protective shield interposed between said 
shell and winding. 

HUGO H. WERMINE. 
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