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This invention relates to coil and support con-
structions, and particularly to improvements in
such constructions adapted for use with small
coils, such as may be used in microphones.

In small coil structures, accuracy and uni-
formity of dimensions are highly important be-
cause the requirements for fitting together with
other smal] parts are quite exacting. Bobbins for
small coils have been constructed heretofore by
fitting side members or flanges over the ends of a
hollow tube of electrical insulating materia] and
turning the edges of the tube over to form beads
to hold the flanges in place. Such construction
has the disadvantage that inaccuracy and non-
uniformity of dimensions are practically unavoid-
able. Another method of constructing bobbins is
by molding sections, such as halves, of plastic
molding composition, and placing the sections to-
gether. This has the disadvantage of being ex-
pensijve and capable of only medium accuracy and
uniformity of dimensions because of the shrink-
Ing and warping which is unavoidable during cool-
ing of small sections after molding. It has the
further disadvantage that reinforcements, such
as linen inserts, which are desirable in small bob-
bins, cannot be used.

It is the object of the present invention to pro-
vidé a bobbin for small coils which is capable of
a high degree of accuracy and uniformity of di-
mensions,

It is a further object of the invention to provide
a bobbin for small coils which is simplé and in-
expensive both in structure and manufacture, and
is strong and durable.

The invention is illustrated by means of the
specific embodiments shown in the accompanying
drawing, in which Fig. 1 is drawn to actual scale
and the remainder of the figures are enlarged.
In the drawing: }

Fig. 1 is a sectional view of a coil and bobbin
construction in accordance with the invention,
taken along line i—I of Fig. 2;

Figs. 2 and 3 are top and side views respectively
of the coil and bobbin construction;

Figs. 4 and 5 are plan and edge views, respec-
tively of a side member of the bobbin:

Figs. 6 and 7 are plan and edge views, respec- '

tively, of a top or bottom member;

Figs.. 8 and 9 are top plan views of the bobbin
in different stages of the assembly thereof;

Fig. 10 is an isometric view of the bobbin in
the assembled condition;

Fig. 11 is a phantom view of a different modi-
fication of the bobbin of the invention;

Fig. 12 is a plan view of an end member of the
bobbin of Fig, 11; ,

Figs. 13 and 14 are views illustrating a method
of assembling the bobbin of Fig. 11;

Fig. 15 is a plan view of a side member of a
further modification of the invention and;
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Fig. 16 is a side view of a pair of assembled top
and bottom members adapted to be used with the
side member shown in Fig. 15. :

Fig. 1 is shown in actual size to convey an idea
of the extreme small size of the coil and bobbin
construction and of the difficulties involved in
constructing a coil and insulating bobbin struc-
ture which is accurate and uniform in dimensions
and at the same time possesses strength and ri-
gidity. .

The structure of Figs. 1, 2 and 3 comprises a
winding or coil 10 of small gauge insulated wire
wound upon top and bottom members {1 and 12
and between side members 13 and 4. The top
and bottom members {1 and 12 are spaced apart
and the entire construction is such as to form an
opening 1§ in the middle of the coil. The struc-
ture is adapted to be'associated with a ferro-
magnetic core (not shown), a leg of which passes
through the opening 15.

The top and bottom members, which, for brev-
ity, will be called the supporting members, and
the side members are composed of hard, rela-
tively stiff electrical insulating sheet madterial,
such as hard rubber, pressed fiber, woven fiber
such as linen, impregnated with a hardening sub-
stance such as phenol-formaldehyde resin or
other resin, etc. They are formed out of such
sheet material by a stamping operation whereby
their shape and dimensions are quite accurate and
uniform. Both of the side members are of iden-
tical form and the supporting members are like-
wise. The side members, as shown in Fig. 4, are
generally rectangular in shape and somewhat
greater in length than in width. Each has g gen-

- erally rectangular opening 20 of substantially
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greater length than width therein, said opening
having narrow elongations, or slots 21, 22, 23 and
24 extending longitudinally from the corners
thereof and having a width substantially equal to
the thickness of the supporting members. As a
result, there are longitudinally inwardly extend-
ing projections 25 and 26 of the materia] between

‘each pair. of slots. At points spaced outwardly

from opening 20 and located adjacent to the cor-
ners are two openings 30 and 3{. A third opening
32 is located at an edge of opening 20 and con-
nects with opening 20. Openings 30, 3f and 32
are all located on the same side of opening 20,
although they may be located on different sides,
as will be apparent from the following description. -

The top member (1, illustrated in Figs. 6 and 7,

" is also of a generally rectangular shape, compris-
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)

ing a middle portion 33 and side portions widen-

‘ing'from the middle portion in stepped sections 34

and 38 at one side and 35 and 37 at the other.
Outwardly opening slots 38 and 39 are formed in
the side sections, respectively, but for the pur-
poses of the present invention may be ignored,
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since they are merely for the purpose of fitting the
coil structure together with the remsainder of the
device with which it is used. The middle portion
73 has & length (vertical dimension as seen in Fig.
6) substantialiy equal to the distance apart of the
ends of projections 2§ and 28 of side member §&.
Sszid middie porticn 3% has a width (dimension
srom step section 34 to step section 38) substan-
tiaily equal to the desired width of coil {see Figs.
7 and 9). Step sections 33 and & have 8 length
substantially equal to the length of the opening
20 petween the ends of slots 28 and 8, anc & width
substantially equai to the thickness o the side
members. Side seciions 86 and 5T have g lengih
substantially greater then that of step seetions
38 and 25

The supporting members and side
adapted to be fited together
trated in Figs. ¢ & 2

1hers are

ner ilug~
! construc-
tion best shown in Mg, 16, The two side members
are first placed together withk their fel surfaces
in abutting relaticn and corresponding perts in
registry., The side portion of one of the supporte
ing members is then inserted edgewise into one
of the pzirs of aligned slots of the opening 26,
for example, the slots 28 and 24. The supporting
member is turned so that its fransverse axis is
at an angle 0 the planes of the side members,
as shown in Fig. &, and the entire side portion is
passed through the slots of both side members.
This is possible because the length of the side
portions 36 and 27 is so limited that the distance
between one edge of the middle poriion 3% and
the opposite edge of a side portion is slightly less
than the extreme length of opening 26, i, e., the
length of the main portion of opening 20 plus the
two aligned slots 23 and 24. A side portion of
ihe second supporting member is then similarly
passed through slots 2{ and 22 and the main por-
tion of opening 20, After this has been done, the
supporting members are turned so that their
transverse axes and their planes are substantially
perpendicular to the planes of the side members
t3 and 14, and the side members are moved apart
and into their final positions, as shown in Pigs. 9
and 10. In this position, each pair of aligned
slots fits upon one of the intermediate step sec-
tions 34 and 33 of a supporting member, and the
interior edges of the side sections 36 and 31 en-
gage the exterior surfaces of the side members {3
and 16 and hold said members ggainst moving
apart more than a predetermined distance. The
assembly is held in such position that the planes
of the side members are perpendicular to the
planes of the supporting members to form g par-
allelepiped, as is best shown in Fig. 10.

For winding the coil, & jig member (not shown)
which may be simply & bar of rectangular shape
in cross section and adapted to fit snugly into the
opening {5 of the bobbin (see Fig. 3), is inserted
into the said opening (5. The jig member causes
the step sections 34 and 35 fo exert pressure upon
the cooperating edges of the side members where-
- by the latter are held in position. One end por-
tion 45 of a strand of wire Is then passed out-
wardly through opening 32 and the bobbin is ro-
tated by means of the jig member or otherwise
and the strand of wire is wound upon the sup-
porting members |1 and 12 and between the side
members {2 and (4 to form the coil {¢. The outer
end portion 46 of the strand is then passed
through opening 30, where it is available for con-
nection to the external circuit. The inner end
portion 45 of the strand which projects from
opening 32 is also available for connection to ex-
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ternal circuit. This end portion may be passed
through the opening 31 if desired.

After the wire has been wound in place, the
coll itself holds the side members firmly against
the interior edges of the side portions 36 and 21
of the supporting members. The step sections
34 and 33 of the supporting members engage the
ends of the slots 21, 22, 23 and 24 of the side
members and prevent said members from under-
going any relative movement in a longitudinal di-
rection. As s result, a strong, rigid and durable
esil and supporting structure are formed. Al-

‘though the bobbin members may be made of very

thip sheet material, having a thickness, for ex-
ample, of approximately .015 inch, they possess
sufficient stiffness in the very amall sizes involved
thet the entire structure is substantially rigid
against 2ll of the handling and usage to which
they ere subjected. The paris can be stamped
oub with o high degree of dimensional accuracy
with precision dies, and all dimensions can be
kent within tolerances of less than .005 inch. As

" @ result, the parts can be sssembled quickly and
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the completed coil and supporting structure are
firm and rigid and its dimensions sre accurate
and uniform. 'The latter factor is of great ime
portance in the small devices with which the
coils are used. In addition, the cost of the bobbin
is but & fraction of the cost of & molded bobbin
for the same purpose.

The modification of the bobbin structure illus-
trated in Fig. 11 is substantially similar to that
which has been described heretofore, with the
difference that it is supplied with end members
extending between the supporting members. The
bobbin comprises the two side members 43 and
a4t and the two supporting members 43 and 48
which are constructed and arranged in a mah-
ner substantially similar to that employed in the
device of Figs. 1, 2 and 3. Sheet form end mem-
bers 41 and 48, which may be composed of mate-
rial similar to that of the other members, are
arranged to cover the end edges of the support-
ing members and the spaces between said mem-
bers. The end members are substantially rec-
tangular in shape, as shown in Fig. 12, and have
short end portions slightly narrower than the
main portion. The main portion is of a width
sufficient to extend between the supporting mem-
pers and cover the edges thereof, and the end
portions are of a width such that they fit between
the supporting members. The end portions are
formed by narrowing the member on each side
by an amount equal to the thickness of the sup-
porting members, In this arrangement, if it is de-
sired to provide a core opening of substantially the
same size as-opening 5 of the construction of Figs.
1, 2 and 3, the inwardly projecting portions
of the side members corresponding to the por-
tions 25 and 26 shown in Fig. 4 are made shorter
than in the device of Figs. 1, 2 and 3 by an amount
sufficient to accommodate the end members, i. e,
an amount equal to the thickness of the end
members.

In the device of Fig. 11, the assembly of the side
members and supporting members is the same as
has been described heretofore in connection with
the device of Figs. 1, 2 and 3. A suitable method
for inserting the end members 4T and 48 is by
grasping the end member between the jaws of
& blunt-nosed pliers 50, as illustrated in Figs. 13
and 14, the interior surfaces of the jaws being
curved so as to place & curve in the end member
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41 and shortén its projected length. The mate-
rial of the end member should possess resilient

flexibility such that it bends under moderate pres- -

sure and returns to its flat condition when the
pressure i released. One end of the end member
is then inserted into the opening of one of the
side members, between the edges of the support-
ing members and the end of one of the projections

corresponding to the projections 24 and 28. The '

curvature of the end member should be suficient
that the other end thereof does not quite reach
the interior surface of the other side member,
Sald other end is then partially inserted in the
opening of the other side member in a position
corresponding to that of the first end. The end
member is thus held in position sufficiently to per-
-~ mit removal of the pliers 80 and the pliers may
be disengaged from the end member and with-
drawn, whereupon the end member will flatten
and assume its
11. The other end member 48 may be inserted
in the same manner,

The construction of Fig. 11 provides greater
subporting surface for the interior turns of the
wire of the coil, and protects the interior of the

proper position as shown in Fig. '

10

coil from contacts which it may otherwise receive -

in handling or use,
The modification which is illustrated in un-
assembled condition in Pigs. 15 and 16 is adapted

for use with an air core rather than a ferro-

magnetic core, that is, where a ferromagnetic
core does not thread the coil. In this modifica-
tion, the side member, as illustrated by the mem-
ber §3 of Fig. 15, does not have & central open-
ing corresponding to opening 20 of side member
14 (see Fig. 4), but has a bair of spaced apart
parallel slots 54 and 55 extending longitudinally
thereof, The supporting members 56 and 87 are
of the same form as is supporting member {{
of Fig. 6, and are joined together In spaced apart
parallel relation corresponding to the relation of
slots B4 and 85. The means for joining the said
supporting members is a block 58, which may be
composed of wood, molded resin, hard rubber, or
other suitable electrica] insulating material, and
may be attached to the supporting members by
an adhesive or other suitable means. The side
members and supporting members may be as-
sembled in a manner similar to that described
heretofore In connection with Figs. 8 and 9, with
the difference that g single side member is slipped
over the side portions of both of the assembled
supporting members simultaneously, and then the

other side member is similarly slipped over the.

opposite side portions of the assembled support-
ing members. .

As an altérnative; the block 58 may be com-
posed of compressed powdered ferromagnetic
metal to provide a short ferromagnetic core,
Such construction is especlally adapted for use
in high frequency apparatus, :

All of the modificationg which have been de-
scribed possess the advantage that they. are sim-
ple in construction and low in cost and still
possess the primary properties of high accuracy
and uniformity of dimensions and adequate
strength, rigidity and durability,

- length substantially
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While but a few embodiments of the invention

have been illustrated and described, it is under-
stood that these are Mustrative only of the in-
vention and that various further changes and
modifications may be made without departing
from the invention as the same is set forth in
the appended claims,
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What is claimed is:

1. A coil and support therefor, consisting of
a palr of sheet form side members and a pair of
flat sheet form supporting members, sald side
members interfitting with said supporting mem-
bers to form a general parallelepiped with said
side members forming flanges extending beyond
the surfaces of the supporting members and being
limited by satd supporting members against move-
ment apart beyond a predetermined distance,
and a cofl of strand material wound upon said
supporting members and holding sald side mem-
bers against movement toward each other,

2, A bobbin for -coils, comprising a pair of
Spaced apart, generally parallel, sheet form side
members each having at least one opening therein,
and a pair of sheet form supporting members
extending through said openings in said side
members, sald openings being so shaped as to
hold said supporting members in spaced apart,
generally parallel relation, the portions of said
supporting members resting within said openings
having a length substantially equal to the length
of the cooperating portions of said openings, the
portions of said supporting members extending
exteriorly of said side members and between said
side members being respectively longer and
shorter than said first mentioned portions. .

3. A bobbin for coils, comprising a pair of
spaced apart sheet form side members each hav-
Ing at least one opening therein, a pair of sheet
form coil supporting members extending between
said side members and: through said openings,
said openings being so shaped as to hold said
supporting members in spaced apart, generally
parallel relationship, each portion of the support-
ing members lying within an opening having a
equal to the length of the
cooperating portion of the opening, the portions
of the supporting members lying between said
side members having a_ length substantially less
than said opening length, and the portions of said
supporting members extending beyond said side -
members having a length substantially greater ‘
than said opening length, whereby a supporting °
member may be passed through an opening in a
side member by turning said supporting member
50 that the transverse axis thereof is at an angle
to the plane of said side member.

4. A bobbin construction as claimed in claim 3,
in which sheet form end members extend between
the ends of the portions of the supporting mem-
bers lying between the side members to enclose
the space between said supporting members,

5. A bobbin construction as claimed in claim 3,
in which sheet form end members cover the edges
of and extend between the portions of the sup-
porting members extending between the 'side
members, the openings in the side members being
so shaped as to cooperate with said edges of the
supporting members to hold said.end members
in position,

6. A bobbin for coils, comprising a pair of
spaced apart sheet form side members each hav-
ing at least one opening therein having the oppo-
site end portions thereof in the form of a pair of
generally parallel slots, and a bair of spaced apart
sheet form coil supporting members extendl.;‘u
between said side members and through sald
openings, said supporting members having their
opposite side portions resting in said slots, the
portions of said supporting members resting
within said slots having a length substantially
equal to the distance between the remote ends
of said slots and a thickness substantially equal
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to the width of sald slots, the portlons of said
‘supporting members lying between said side
members having & length substantially less than
the length of said first mentioned portions and
the portions of said supporting members lying
outside of said side members having a length
substantially greater than the length of said first
mentioned portions.

7. A bobbin for colls, comprising a peir of
spaced apart sheet form side members each hav-
ing at least one opening therein having the oppo-
site end portions thereof in the form of two gen-
erally parallel spaced apart slots, and & pair of
sheet form coil supporting members extending
through said openings to form with sald side
members an approximate parallelepiped, said
coil supporting members having their opposite
side portions resting in said slots and being of
stepped configuration, the portions of said sup-
porting members resting within said slots being
of a length substantially equal to the distance
between the remote ends of the cooperating slots,
the portions of said supporting members extend-
ing between said side members being of a length
substantially less than the length of said first

mentioned portions thereof, and the portions of

said supporting members exteriorly of said side
members being of a length substantially greater
than the length of said first mentioned portions
thereof, whereby an end portion of a supporting

member may be passed through a slot of a side

member by turning said supporting member so
that the transverse axis thereof is at an angle
to the plane of said side member.

8. A bobbin for coils, comprising a pair of
spaced apart, generally parallel, sheet form side
members each having an opening therein, said
opening having a main portion and a plurality
of slot-shaped elongations extending from said
main portion, and a pair of spaced apart, gen-

extending through said openings and held in posi-
tion by said elongations, said supporting mem-
pers, at the portions thereof resting within said
openings, having a length substantially equal to
the length of said openings at said elongations,
the side portions of said supporting members ar-
ranged exteriorly of said side members having &
length substantially greater than that of said first
mentioned portions and the portions of said sup-
porting members lying between sald side merm-
hers having a length substantially less than that
of said first mentioned portions, whereby & side
nortion of a supporting member may be passed
vhrough said opening by turning said supporting

member so that the transverse axis thereof is’

st en angle to the plane of said side member,

9. A bobbin for coils, comprising a pair of
‘spaced apart sheet form side members each hav-
ing en opening therein and two pairs of slots ex-
tending longitudinally from said opening, the
slots of each pair being in substantial alignment
with one sncther and the slots of one pair being
zenerally parallel to those of the other, and a
pair of sheet-form supporting members extending
hetween said side members and through said slots,
sach said supporting member having a section
resting within the slots of a palr of slots and
having & length substantially equal to the dis-
iance between the remote ends of sald slots and

a width substantially equal to the thickness of

said side members, said supporting members each
naving a second section lying between said side
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erally parallel, sheet form supporting members’
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members and being of & length substantially less
than that of sald first mentioned section, and
a third section lying exteriorly of said side mem-
bers and having a length substantially greater
than that of said first mentioned section.

10. A bobbin for coils, comprising a pair of
spaced apart sheet form side members each hav-
ing two generally parallel spaced apart slots
therein, and a pair of sheet form coil supporting
members extending through said slots to form
with said side members an approximate parallel-
epiped, sald coil supporting members being of

stepped configuration, the portions thereof lying

within said slots being of a length substantially
equal to the length of said slots, the portions
thereof lying between sald side members being
of a length substantially less than the length of
said slots and the portions thereof lying exteriorly
of sald side members being of a length substan-
tially greater than the length of sald slots, where-
by an end portion of a supporting member may
be passed through a slot of & side member by
turning said supporting member so that the
transverse axis thereof is at an angle to the
plane of said side member.

11. A bobbin construction as claimed in claim
10, in which a portion of the material hetween
the slots of each side member is removed to form
an opening adapted to accommodate a core.

12. A bobbin construction as claimed in claim
10, in which means are provided independent of
the side members for joining the supporting
members together in spaced apart, generally
parallel relation.

13. A bobbin for coils, comprising & pair of
spaced apart, generally parallel, sheet form side
members each having & pair of spaced apart
generally parallel slots therein, and a pair of
sheet form coil supporting members extending
through said slots, each portion of said support-
ing members lying within a slot being of a length
substantially equal to the length of said slot,
each portion of said supporting members project-
ing beyond said side members being of a length
substantially greater than the length of the ad-
jacent slot and resting against the surface of

‘the wdjacent side member, and the portion of

each of said supporting members lying between
said side members and immediately adjacent to
one side member having a length substantially
less than the length of the adjacent slot, where-
by an end portion of a supporting member may
be passed through a slot of a side member by
turning said supporting member so that the
transverse axis thereof is at an angle to the plane
of said side member,
BENJAMIN B. BAUER.
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