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Thzs invention relates to a diaphragm a:rld 3

. sprmg structure and to a method for making

them. It has for one object to provide a. method
for making a spring structure and for 301nmg
&dmphraﬂ*m toiv.

Another obkject is to provide a methad for

(€L 18—59)

-fmmmg an. oval or elliptical d;aphmgm and

spring structure by the use of a rounr*' or non-

- elliptical die or mold.

Other objects will appear from time to tlme
~ throughout the specification and claims.

This invention is illustrated more or less di-

28T ammatlcaliy in the accompanymg drawmgs |

wherein: o S
- Figure 1 is a mde nlevaulon of o dla,pnra,ﬁm
“with parts-in section and parts -broken away;

H)
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Pigure 2 is a plan Vlew of the diaphragm Gf -

Figure 1;

Figure 3 is a SeCthIlcul detail taken a,t line
| .__3 —3 of Figure 2 on an enlarged scale; |

‘Pigure 4 is g plan view of the spring structure

.before its inclusion in the dmphragm | o

1 Rigure 5 is g plan view of two flat slarmgs

which form a part of the campos:tte spring stwc-
ture;

o
o

Flgufe 6 is an end elevatlon Of one of the ﬂat .

spring members; and
Figure 7 is a plan view of a partlon of a die.
Like perts are indicated by like characters
thmughout the specification and the drawings.

As formed the spring structure includes a coil
n

spring { which may initially be straight.
the final structure its ends are joined, as at 2,
to form an endless coil spring. -

Two flat springs 3, 3 are formed generally in
the shape indicated In Figure 5 and are biased
These flat spring mem-

to assume that shape.

hers are inserted in the coil spring 1, and they
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the composite diaphragm

formed,

for :mal«:,.nﬁ an gval diaphragm structure by the
use of standard and
mechanisms.
! diaphragm round in plan. For many purposes
) cdiaphragm of oval or elliptical plan is desir-
‘able and it is one of the objects of the invention

1o provide a ‘method for making a d}.aphragm
of oval or elliptical plan by using thf, conven-

| tmal spring

 With the sprmg structure in the rmmd cewlty_
3, rubber is placed in the mold and upon suit-
“able treatment, such as the application of heat,
is formed. The rel-
atively thin section T is formed in the mold and
the tubular enlargement 8 is also formed. This

tubular enlargement 8 encloses the spring strue-

ture. As initially formed in the mold, the en-
tire device is round in plan. When the device
is completed and removed from the mold, the
springs move to the pos;ltmn shown in Figures
2 and 4 and Pssume 2 generally elhptma,l or

~oval shape.

The method of this mventmn pmmdﬂs a simpie '
spring structure in which an oval spring is
and it provides also a simple method

conventmnal ™ungd die
It is well known in the art to make

tional molds of round plan.

- Although I have shown an operative form of
my invention, it will be recognized that many

changes in the form, shape and arrangement
of parts can be made without departing from
the spirit of the mventlon and my showing is

therefore to be taken as, in a sense, diagram-
matic.

I claim: | | |
. The method of producing a generally ellip-

comprises the follnwmg steps: forming a pair of

- partially elliptical springs, forming a c¢oil spring,

“are preferably so dimensioned with r’-‘Spect to

the coil spring that their ends overlap, as shown
at 4 in Figure 4. -

- After they have been 1nserted and the coil
~ spring brought to the shape of Figure 4, the ends
of that spring are secured together at 2. The

ends are secured together in thig position either

by threading the cc}nvolutmns of the two ends
together, or otherwise.

After the spring structure has been made as
shown in Pigure 4, it is laid into the circular

cavity or depression 5 in a mold or die 8. A

corresponding upper die member is used. This
is not shown, as such dies are generally known
in the art and the invention is not limited in
~carrying out the method to the use of any pax-
tmular die. | o
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positioning

cether to form an endless coil spring, said pay-

~ tially elliptical springs being biased to assume an

45

clliptical shape, rlacing said composite rpring in
a circular position, and mglding rubber -like ma-~

~terial about said spring structure within a mold,

and theleaf oy removing said diaphragm and.
said spring fr-:;m said mold and freemg sald
spring to assume an elliptical shape. -

2. The method of producing a cenerally ellin-

tical spring. structure and diaphragm which

60

comprises the following steps: forming a pair of
~partially elliptical springs, forming a coil spring,

positioning said springs within said coil spring,
and seccuring the ends of said coil spring to-

“gether to form an endless coil spring, sald par-
55 tially elliptical springs being blased to assume

structure and diaphragm which o

said springs within said coil spring, '
and securing the ends of said coil spring to-




" an elliptical shape, placing saia composite spring
in a circular position, and molding rubber-like

- ‘material about. said spring structure within a

mold, and molding an integral diaphragm across
- the space bounded by said spring structure, there-
after removing said diaphragm and said spring

~ from said mold and freeing smd spring to assume

an elliptical shape.
3. The method of producmg z) genemlly e111p-
~ tical spring structure and diaphragm which
comprises  the ‘Followmg steps

 coil spring, and securing the ends of said €oil
spring together to form an endless coil spring,

sald partially elliptical springs being biased to

forming a pair
of flat, partially elliptical springs, forming a coil
spring, positioning said flat springs within said -

2,540,938
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'matenal about said sprmg structure and mold--

ing an integral diaphragm across the | space
bounded by said spring structure, thereafter -
freeing said spring to assume an elliptical shape.
- 6. The method of producing a generally ellip- -

~ tical spring structure and diaphragm which com-

. prises the following steps: forming a pair of flat;

- partially elliptical springs, forming a coil spring,
positioning said flat spring within said coil
'sprmb with their ends Qverlappmg, and securing -

the ends o*‘ said coil spring together to form an
endless coil spring, said partially elllptlcal springs

- bﬂmg biased to assume an elliptical shape, plac-

15

assume an elliptical shape, placing said composlte o

~ spring in a circular position, and forming rub-
- ber-like matena,l a’oaut smd sprmg structure,

20

b LI

- f.elllptma,l shape
4. The method of nmducmg a, c-*enera,lly ellip-

tical SPring structure and diaphragm which com- -

prises. the following steps: forming a. pa.m of

-partially elliptical springs, forming a coil spring, &
__.._.pthlthmIlg qald Sp]i‘ln S

within said .egoil spring
with their ends: werlappmg, and. securmg the end.:

A2 I
ot

of said coil spring together to form an endless

~coil spring, said partially ,elllptlcal springs being

biaged to .assume an elllptlcal shape, placmg'

said :composite: spring in a circular shaps, and
forming rubber-like material about said spring

~structure, and thereafter fleemg said- f:prmg o

-assume an elhptlcal Sha,pe

-5, The method of producmg 2 genera,lly elllp—.: :

rtlcal spring structure and: dl&phr&ﬂ‘n‘l which .com-~
~ prises the follewmg ste;ps forming. a palr .of f.lat

partially eltintical springs, folmmg a .coil spring,

 positioning said flat springs within .said .coil
~ spring, and securing the .ends of S&ld coil spring
together to form an endless coil sprine, said par-

T tlally elliptical springs being biased do assume

_.-an .elliptical shape, placing said. compos1te spring

in a mrcular posmon and formmg rubber—hke |

i)
- "-‘-E‘le sprlng structure,
| ,.::plmg to assume an elllptlcal shape.

L2 -
-t
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ing sa;d comp031te spring in a circular position,

and forming rubber-like material about said
spring structure, and thereafter freemg said -

spring to assume an elliptical shape.
7. The method of producing a generally ellip-
teal spring structure and diaphragm which com--

prises the following steps: forming a pair of flat,

 partially elliptical springs, forming a coil spring,
| --pesztmnmg
- 8spring with their ends o*rﬂrla,pmng, jand se*.;urmg '

said flat springs w1thm smd cml'

the ends of said 0011 spring together to ‘Form an .

en aless coil spring, said partlally elhptmal Sprmgs

being biased to assume an elliptical shape, plac-‘:

ing sald compoqte SIJI'IIIU‘ in a mrcular posztlon
and formmg rubber-like matcmal about rq5414::1-

SPY ing strueture, a,nd SImultaneously moldmg an-
irtbegral dmphz agm across the space bounded by
thereafter freemg sa1d__

JOHN T. cm.RK
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