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This invention relates to bobbins and to a prOc-
ess for making them;-

monly employed in industry for holding: trans-
former windings and the like, and to a method
of making such bobbins or 0011 forms.

Coil forms or bobbins of the type here under
consideration have a very extensive use in. the
electrical industry, millions of them -being used
annually in the United States as supports for
electrical windings. Such a form or bobbin con-
sists, in general, of a core—which may be circu-
lar, square, or rectangular in cross section—pro-
vided at its respective ends with terminal flanges
which extend radially outward at right angles to
the axis of the core.. In the most commonly -used
form, the core is made of laminated paper and
the terminal flanges are formed of hard fiber.

In the prior art, so far as we are aware; such
coil forms have been universally made by placing
the flanges on the ends of the core and then swag-
ing the core ends to lock the flanges in place. In
many cases, to prevent the swaging action from
foreing the flanges too far inward along the core,
the core has been provided with a central zone of
larger dimensions than its terminal zones, as by
covering the laminated paper core with an addi-
tional sleeve of paper or fiber. . This central zone
of increased dimension would, during the swaging
operation, serve as an anchor for the flanges and,
after swaging, the flanges would be securely
locked between the outer ends of the increased-
dimension  zone and the swaged extremities- of
the core proper.

The mode of manufacture- just described has
been in universal use for a number of years and
has been highly satisfactory so far as the per-
formance of the end product is concerned. It is
a relatively expensive manufacturing technique,
however, for the reason that éach individual form
or bobbin must be subjected to-mechanical swag-

ing—an operation which calls for expensive ma--

-chinery and which consumes considerable time.
We have, in the present invention, provided a
means of making bobbins or coil forms of the type
just described which produces an end  product
fully as satisfactory as the bobbins made by the
swaging technique and at a much-reduced manu-
facturing cost. Bobbins made by our process
have very great mechanical -strength, -are con-
sistently uniform in dimensions, and can be proc-
 essed in batches of several hundreds or thousands
at one. time, in contrast to the swaging of .the
prior art which must be performed mdlvxdually
on each hobbin, . B

in particular, it concerns.
an improved bobbin or coil form of the type com--
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It is accordingly a major object of our invention-
to provide a method of making coil forms where-~
in terminal flanges are anchored.in: place: by:
chemical-mechanical means, withoiit’ ‘swaging,
and without the use of centermg sleeves or ny'
equivalents thereof. L

Another object of our mventlon is to prov1de.
a coil form or: bobbin which, while. posséssing:
great mechanical strength and. rigidity, can be
assembled, and its terminal ‘flanges locked: in-
place, in a single mass operation, hundreds or:
thousands of forms bemg s1mu1taneously proc-:
essed. )

Still another object of our 1nventlon is to pro-
vide a hobbin or coil form comprising a plastic-
coated laminated -core equipped with- termina]
flanges chemically locked in place by swellihg the
plastic. core after ‘the flanges are: snugly fitted
thereover. : :

A still further obJect of our: 1nvent10n is to pro-
vide a novel chemical bath in which bobbins or-
coil forms made according to our method can be
treated en masse to anchor the terminal flanges -
to the core by chemical action, w1thout necessﬂ:y
for swaging,

Other objects and advantages of our 1nvent10n
will appear as the specification proceeds.. S

The appended drawing shows. an 111ustla'c1ve
embodiment of our novel coil form, made accords
ing to the process of our invention. In the draw-"
ing, Figure 1 is a perspective view of a.eoil form-
or bobbin embodying our invention; Fig. 2, a side:
view in cross section of the coil form of Fig..1 as -
it appears:prior to assembly, with the core and

- terminal flanges shown separatély; Fig. 3, a sec--

tional view similar-to Fig. 2 but showing the ap-
pearance .of our coil form after the terminal:
flanges have been placed in correct position-on,

. the core and anchored therein by being subjected

40

to treatment in a chemical bath; and Fig. 4, a
greatly enlarged fragmentary view of a por: tion of
Fig. 3, showing in detail the manner in which the
terminal flange is secured to the core after chemi-

" cal processing.
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In ecarrying out the process of our 1nvent10n'
we provide laminated paper cores, which may
be conventional, with a thin layer of plastic, pref-
erably cellulose acetate, wound over the surface
of the core to form a continuous single layer:
theréon.” Such winding can easily be done in the: -
course of manufacturing -the cores; On::the: -
drawing, the core of the coil. form therein: illiis~:
trated is denoted {1 and the plastrc layel de-
posited thereon is denoted 12.- -

The terminal ﬁanges which may. be conven-



tional in all respects, are denoted respectively 13
and (4. In the illustrated embodiment, each of
the flanges is equipped with an axial indentation
15, and the indentation (5 surrounds a central
aperture 16 which conforms in shape and size
to the surface of core Il as covered by blastic
layer 12. 'That is, terminal flanges (3 and 14

are stamped with, central apertures thh w111 ﬁt;

snugly but-readily-over core I1.’

In the case of the particular embodxment_“__
shown, providing flanges 13 and {4 with the in<: -

dentations {5 permits the construction of a coil ... --ab
“fof use.

.obtaineéd. with this bdth when the coil forms were

form in which the outer perpendicular surfaces
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of flanges {3 and {4 are flush:with' the'respéctive

ends of core 11, there being-nevertheless-g small”

zone {1 of core | { projecting beyond the apertures
16, as may be best seen in Figs. 3 and#4.: S

Flanges 13 and 14 are placed over core (| in
the position which it is desired they occupy when -~

the coil form is finished. “This may be done me-
chanically or by-hand, according to the magnitude

of the manufacturing operation. -The.coil form;:
along with as many hundreds or thousands of’
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similar:-coil forms .as the size:of the facilities will:

permit, is then: placed.in:a c¢hemical bath opera=:

tive to soften and swell the plastic layer:$2:
posure to the bath for an interval from one tofive

oo

25:

seconds results.in substantial swelling:of :all the. '

plastic-layer {2 which is able to contact the bath.

As a result, the plastic layer promptly swells,:as

indicated in Figs..3 and 4, and securely locks.the

flanges 13 and 14 into proper position oncore . {4.
After the forms have been removed fromithe.

bath, they are dried—preferably by exposure to

controlled heat in.an oven—and are: then ready :

for shipment or use.
We have found .that the: mechan-cal strength

of coil forms made according to.our invention is:

fully equal to, and in some cases exceeds;. the
mechaniecal strength-of similar: coil: Torms made
according to the prior-art. swaging: method.- -

The chemical composition of .the treating-bath-.
‘may - take any desired form within wide limitis..
In general, the treating bath should . .comprise a-

moderate amount of a swelling agent combined
with substantially .greater quantities :of- solvent.

While wide discretion in the choice of solventsand’

their proportions may be allowed, the composition

employed will greatly influence the length-of time-

required for the. bath to effect  the -swelling and

setting actions which in our-invention aceomplish:
the anchoring of the flanges.to the core. - We'have:
found that effective yet extremely rapid results’

can be -obtained -when the swelling-agent is com-
bined with a plurality of solvents having radically
different time characteristics.

tively small quantity of a mild solvent eombined

with larger and substantially equal ‘quantities of’

an active solvent and an extremely active solvent.

The swelling agent, when cellulose acetate is’
employed as the plastic coating on the core, may.
be selected from among the ketones; we have

found methyl isobutyl ketone. partmularly sat1s—
factory.

‘While it is. not necessary in most cases, we have,;
found helpful the addition to the bath of a small,
This 1ngred1er_1t pr events_;
the plastic layer from becoming brittle and.thus:
increases the ability of the completed bobbins:to.

quantity of plasticizer.

withstand mechanical abuse. - Wehave found.di-

butyl phthalate and tri(2-chloroethyl): 'phosphat’ei

satisfactory plasticizers for.this.purpose:. .
-Following are-two examples=6f bath:¢omposi-

In eur most satis--
factory compositions, we have employed a rela-
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tions found to be highly successful in practicing
the method of our invention:

Example I

A bath was made up of 60 parts of tetrahydro-
furan, an extremely active solvent for cellulose
acetate, 50 parts of acetone, a somewhat less
active ‘solveént; and 20 .parts of:éthyléne glycol
monomethyl-ethery a mild softening solvent, and
10 parts of methyl isobutyl ketone, the swelling

tiagent. The ingredients were mixed thoroughly
.at room temperature, and the bath was then ready

It was found that excellent results were

:placedinzit:for.a period of five seconds.

E:L'ample II

.' Achemlcal Bé,th' for carrying out our invention

‘was prepared by employing 64 parts of furfural,

40 parts of ethylene glycol monomethyl ether, and
40+ parts-of ‘methyl isobutyl: ketone. These in-
gredients were ‘mixed:thoroughly at:room"tem-
pergture and to:them was addéd one part of di-
butyl phthalate. - The resulting bath 'was em-~
ployed:at room-temperature in the practice of our
invention. It was found that immersion of ‘the
coil: forms-in thebath for intervals of one to five
seconds effectively swelled the plastic coatings on
the cores and provided -excellent: anchorage for
the terminal-flanges.

- It will be understood, of course, that the con-
struction..shown in the drawing, which employs
the axial indentations: {5 in the terminal flanges,
is*merely a preferred. form. 1If the application
does not require that-the surface of the flanges
be flush 'with the ends of the'core, planar terminal
flanges may be employed.

While we-have -in: this ‘specification described
in-detail o particular. embodiment of our inven-
tion,; and ¢ertain particular techniques for prac-
ticing our’'process, it will be understood that these’
are for: illustration only. Many variations, both
in “the~product:‘and:the process, will oceur to
persons skilled in the art Wlthout departmg from
the spirit of ‘our inverition. -

We claim:- "~ -

-1.-A ‘bobbin ecomprising a- core having a thin-
outer layer ‘of “plastic -adapted to- swell- upon:
application’ of appropriate -swelling agents, and
a'flange ' fitted! snugly over said core and plastic-
interimediate the ends of said core, said flange
being:anehored to said core by swollen zones of
enlarged thickness of 'said plastic on both sides
of said flange.

:2. A"bobbin comprising a -¢ore having -a thin
outer-layer of plastic extending from-end to end
thereof- and: adapted -to swell when subjected to
the-action of suitable:swelling agents, and a pair
of terminal flanges fitted snugly over said layer

«and- core-intermediate the -ends ‘thereof, said

flanges ‘beéing -anchored: to -said ‘eore by swollen
zones ‘of enlarged thickness: of said:plastic on
both:sides of said flanges. : : :
3. Albobbin’ comprising “a core “having a thin

-outer layer of cellulose acetate-and a - flange fitted

snugly:over said layer-and: core intermediate the
ends" thereof said flange being anchored to said
core by -swolleri- zones ‘of ‘enlarged - thickness of
said acetate substantxally abuttmg -said flange:
on'both sides thereof. - ;

~#:: A pobbin a,ccordmg to- cla1m 1 wherem the:

flange has a- central aberture: and ‘an axial:.de-: .

formation ‘therearcund opefrative:to.permit the
plastic:layer to:extend on both sides:of the cen-
tral aperture when the principal portion of:the:
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flange is substantially flush with the end of the
core.

5. A bobbin according to claim 2 wherein said
core is of uniform cross section throughout its
length, and the flanges are provided with cen-
tral apertures and with symmetrical axial defor-
mations operative to permit the plastic layer to
extend on both sides of both flanges when the
prinecipal portions of the respective flanges are
oriented substantially flush with the respective
ends of the core.

6. A bobbin, comprising a core having a uni-
form cross section throughout the length thereof,
said core having a thin outer layer of a normally
hard material adapted to swell upon the appli-
cation of suitable swelling agents, at least one
flange snugly received about said core interme-
diate the ends thereof, each of said flanges being
firmly anchored to said core by swollen zones of
said material providing enlargements substan-
tially abutting each flange on both sides thereof.

7. A bobbin, comprising a core having an outer
surface composed of a normally hard material
adapted to swell in response to the action of

10
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6
suitable swelling agents; at least one flange snug-
ly received about said core intermediate the ends
thereof, each flange being firmly anchored to .
said core by swollen zones of said material pro-
viding abutments on both sides of each flange.
WILLIAM F. STAHL.
FRED V. COLLINS.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
948,430 Omeliah . ______.____ Feb. 8, 1910
1,731,219 Atwood __.._________ Oct. 8, 1929
2,027,962 = Curri€ o __ Jan. 14, 1936
2,183,691 © OWeEns oo __. Dec. 19, 1939
2,228,108 Bjorksten __________ Jan. 7, 1941
2,254,109 Bjorksten ... _ Sept. 2, 1941
2,294,711 Bjorksten ______.___ Sept. 1, 1942
2,299,113 Seever o ___ Oct. 20, 1942
2,314,749 Willner _ ... ________ Mar. 23, 1943
2,375,704 Stahl o __ May 8, 1945
2,519,849 Lenox .. ___________ Aug. 22, 1950



