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To all whom, it may concerw: -
Beit knownthatI, PAUL E. WIRT, a citizen

- of the United States, residing at Bloomsbur‘w

10

in the county of Columbla and State of Penn-— |

sylvania, have invented certain new and use-

ful Improvements in Spring Attachments for ¥
Articles of Wear, of whxeh the followmw is a |

speelﬁeetlon

-Thisinvention reletes to t,hat typeof sprmﬂ' |
attachments which are especially designed

to provide a spring or elastic action for artl-

cles of wear, such as suspenders and the

- like; and it has for a general object the pro-
~vision of a number of practical embodiments
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- filed May 9,

or developments of the invention disclosed
in my allowed application, Serial No. 59 ,4:53,
1901, and also in another com-
panion appheetlon Serial No. 73 665, filed of
even date herewith.

One. of the objects of the invention 1S to
provide an improved construction of splmﬂ*-
wire body embedymﬂ“ a plurality of spring-
coils, wheleby it is possible to make a much

stronger spring with smaller wire and at the
same time provide a maximum resilient or

yielding eificiency without possibility ot the

set of the spring being destroyed or Impaired

by the eonetant eXBItIOI] of Stress upon the.
spring-wire body.

The invention elso has inview an im p1 ove-

mentin the arrangement of the ettaehmﬂ' ele-
ment or elements so as to obviate the Cross-
ing of said eiement or elements, and thereby
obwatlnfr the friection or Weer mcldent to

erossing eords besides providing for a com-

pact and neat disposition of the attaehmcr
element or elements.

A farther object of the mveutlon is Lo as-
sociate with the spring-wire body,: whether_
of the single or duplex coiled form, a spring-

guard comprising means for reta,mmg the
spring to its working plane and holding the
coil or coils thereof in a flat position, Lhus
overcoming the tendency of the convolutions

of the coil or coils to pull over themeelvee

when stress is exerted upon the spring-wire
body. In this connection the spring-guards

also serve as protective housings tocover the
‘moving metal and plevent eblaswe friction

upon the clothing., -
With these a.nd many other ebJeeLmu view,

r

Of the imeution ie bebtel undereteod the

.same consists in the novel coustruetion, com-

bination, and arrangement of parts herein-

after {1"016 fully described, llluetlated and

claimed. _.
The eseentla,l feabmee of Lhe mventmn -are

'.numbel of modlﬁeatmns without departing
from the spirit or scope of the invention: but

for illustrative purposes a few of the pre-
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ferled embodiments are sh(mn in the dra,w— |

ings, in which—

Figure 1 is a pelspeetwe view of one form
of the spring attachment shown applied to
the front end of an inelastic suspender-strap,
the view disclosing a simple form of the dou-
ble or duplex GOll-Spllﬂﬂ‘ body and the par-
allel reeving of the attaching element or ele-
ments between the epp051te1y located anti-
friction-guides, and also showing in dotted
lines a proteetwe guard which may be used in
connection with the springs. Kig. 2isan ele-
vation of the same form of spring , Showing

fixed guides for the ettaehmfr elemente and

also showm g the protective n‘uerd infull lines.

Fig. 3 is an elevetlen of another form illus-
tlatmw the slight variations that may be made
in the deswn or bending of the springs with-

out depar t1n0' from the Splllt or pmnelple of
the invention.

I‘ws 4 and 5 are views simi-
lar to Figs., 1 and 2 shewmﬂ' a modification

aq

of the pemllel reeving of the attaching ele- '

ments and also 1llustmt,mﬂ* their use respec-
tively with a double- eoﬂed or duplex spring
Figs.
6 and 7 are elevations showing the use of the
double-coiled or duplex spring,

and with self-adjusting or fixed guides.

with self-adjusting and fixed ﬂ'mdes and also

elements, such as disclosed in my apphea.tlon

respectively,

90

in conneetion with the cross- reeved attaching

eforeemd Fig. 8is a perspective view show- )
ing a medlﬁeetlon of the double-coiled or du-

'plex spring well edepted for the back of a

pair of euspenders, the view showing the pro-

95

tective guard in dotted lines and aleo illus-

trating the spring as having self-adjusting

cru1des and a emn'le contmueus attaehmﬂ' ele-
ment or cord. 1+10' 9 is a view of the same

form, showing tne protective guard in full
| lines end111115t1*et1ntrﬁ'¢:edeutlfuetlen—mudes

Fig. 10 is an elemtmn of a modified form of

which wﬂl more readily eppem* asthe ne,tme ! Lhe duplet or double coiled epl ing, in thh
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- views.
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the spring-coils are formed by spiral turns or
or convolutions within the same plane, and

the opposite side arms start from the inside

or center of the coils instead of from the out-
side of the coils, as shown 1n the preceding
Fig. 11 1s an elevation of a modifica-
tion of this same type of spring especially de-

signed for connection with the back of the

suspender-strap. Fig. 12 1s an elevation of
another modifiecation in which the protective
guard for the coils also affords a medium of
connection with the suspender-end, as well
as providing a support or backing for the
spring-wire body itself. IKig. 131s a detail in
perspective of the same form of invention,
showing the protective guard and backing
opened up to illustrate the suggested modi-

fication of forming the duplex spring in two
disconnected sections, though securing the
Fig. 14

same action as a single-piece spring.
is an elevation of another modification which

is a variation of the form shown in Fig. 13.

Fig, 15 is a perspective view of the single-

coiled type of spring attachment, showing the

availability of the protectivespring-guard for
use with the single or double coiled type of
spring-wire body. Fig. 16 is a detail in per-
spective of the form of antifriction-guide illus-

trated in Fig. 1 and also the preferred con-

struction of headed sleeve utilized in con-

‘nection therewith for the fast end of the at-

taching element. Fig. 17 i3 a similar view

of the parts utilized in the modification shown

in Fig. 4. | - -
‘Like nuamerals of reference designate corre-

sponding parts in the several figures of the

drawings. | | -
In the types of springs shown in my other

applications aforesaid the same have been

illustrated only as provided with a single-

coil spring between the ylelding side arms

thereof, and the present invention contem-
plates as one of the important features there-
of an improvement in this type of spring. In
this class of attachments the spring is sub-

" jeet to a very severe test on account of the

almost constant and varying stress which 1s

exerted thereon, and consequently it is of the

- utmost importance that great care be exer-
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cised in the formation of the spring that it
may be durable and effective, besides giving

the very best results as to liveliness and elas-

ticity. It is also essential tosoconstruct the

spring-wire body as to obviate the possibility
of its becoming useless or-out of set under
protracted stress. Iurthermore, 1t is very

desirable to so shape the parts of the spring:
‘and to arrange the attaching elements there-
with in such a way as fo obtain the greatest

lengthening of the suspender or other article

by the action of the spring within the most
limited space.
ing out of this object, the present invention
retains in combination with the improve- |

To insure the effective carry-

mentsthe important features of the invention
disclosed and covered in the companion ap-

—llh
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reference to the opposite yielding side arms
normally being substantially in alinement
and the portion of the attaching element be-
tween the guides being approximately coex-
tensive in length with the length of the body
in itsnormal extended condition. To provide

a spring-wire body embodying these very es-

sential characteristics, the present invention

has in view the formation of the body with
separate spring-coils so arranged as to occupy

‘aminimum space, besides providing each arm

of the spring-wire body with its own spring,
thus permitting the coil to be better com-
pressed as to size within narrower and more
presentable limits than is possible in the.con-
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struction of a spring-wire body having buta

single spring-coil for both arms thereof.
Referring more particularly to the draw-
ings, the numeral 1 designates the spring-wire
body, which in the preferable forms is made
of.a single length of spring-wire of sufficient
strength and weight forthe purpose intended,

‘and in carrying out the presentinvention the

spring-wire body, whéther of a single length
of wire or of separate pieces, is provided be-
tween the opposite extremities thereof with a
plurality of spring-coils 2. These spring-coils
may be formed in a variety of ways and also
disposed in different relations to each other;
but in order to permit the coils to be com-
pressed into a minimum size and within ¢om-
paratively narrow limits without affecting the
general flatness of the spring-wire body 1t 1s
preferable that the spring-coils be arranged

the wire-spring body, or, in other words, said
coils in their preferred adaptation may be
said to be disposed edge to edge, with their
axial lines in parallel relation.

In the preferable forms of the invention
(shown in Figs. 1 to 11, inclusive, of the
drawings) the ‘entire spring - wire body, in-
cluding both coils thereof, is made of a sin-
gle length of spring-wire, and each of the
coils consists of a plurality of individual con-

Q0
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side by side within the longitudinal plane of
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volutions or turns 3 of the wire to producea

well-defined and strong spring-coil, and in
the forms of the invention shown in FKigs. 1
to 9, inclusive, of the drawings the individ-

‘ual convolutions orturns 3 of the coils are of

the same diameter and arranged side by side,
with the yielding side arms 4 of the spring-

wire body starting from the outside of the

coils. The said yielding side arms 4, which
extend from the coils 2 in their normal con-
dition, may be said to be disposed at approxi-
mately right angles to said coils, although
the same may necessarily be slightly curved
or bent, as suggested, for instance, in Fig. 3
of the drawings, without affecting the gen-

‘eral relation specified which should exist be-

tween the coil or coils and the oppositely-ex-
tendirg yielding side arms of the wire body.
The formation of the separate coils 2 of in-
dividual convolutions or turns of the same
diameter is only one of the several ways in

plication, Serial No. 73,665, particularly in | which thesaid coils may be formed, and while
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‘this type of 5p11n0*-001l 1S Shown in FIU‘S 1 to

9, inclusive, of the'drawings in Figs. 10 and
11 are shown modifications of the spring-wire

body, illustrating the same as provided with
spring-coils 22, fm med of spiral convolutions

3%, bent W1th1n the same plane and produc-
- ing a flat spiral convolute spring-coil, with
the yielding side arms 4 starting from the cen-

- ter of the coils.

IO

This for matmn of the spunn'-
coils provides a construction of the spring-

body which can be made very thin or nar- |
‘row, besides affording an exceedingly strong,

~ reliable,and resﬂlent springof great efficiency

15

for the purposes intended. Furthermore,
spiral convolute coils of the ehamcter shown

in Figs. 10 and 11 render the device capable_

- of be1nfr more neatly adapted for use in con-

- nection w1th enspendels and the like than

- 20

the forms of spring in which the eoﬂs are
made upof a number of eonvolutmns or turns

of the same diameter.

25

In the forms of the ettaehtnent alteady de-_-'

scrlbed and embodylnﬂ' the double coils, be-

‘sides being made of asingle length of spring-
wire, provision. is made to eonneet the spring-
wire body with the suspender-ends inde-
- pendently of the coils themselves.

The forms

- which are adapted for use in connection with
~ the front ends of the suspenders have the

__30
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portion of wire connecting the two coils bent

into the form of an attaehlnmloc)p 5, offset
from and above the plane of the emls and

adapted to be detachably connected with the
‘hooks 6, carried by the suspender-strap 7 in

any. emteble manner, while the forms of the
attachment desi @ned for the back of the sus-

-'pende‘f have the portion of wire connectlno'

the two coils bent into a widened loop 5* 'off-

 set from and projecting. above the emls as-

plainly shown in Figs. 8 and 9 of the drawmfrs

~and adapted to hzwe one thickness of _web_—

- bing passed therearound.

In-this form of the

- spring attachment—that is, the form shown
~in Figs. 8 and 9 of the dlmﬂnﬂ'e——the same

_ 50

may be most advantageously employed at the
back of suspenders, inasmuch as it permits

of the back connection being made flatter

where the spring connects Wlth the webbing.

‘Thisinsures less bulk or thicknessat the pomt --

of junction between the spring attachment
and suSpendeI than where the web or other

“material is put throngh the coils of the spring,
- ‘with the possibility. of interfering with the ac-

~ tion thereof.
55
- suspenders are also plainly shown in connec- |

The attaehmmloops o and: 5%,
respectively, for the front and back of the

 tion with the forms of the invention illus-

60 ]

-1t only being necessary in all forms that the.
; opposﬂely-e*;tendmfr side arms 4 be provided
“at the terminals thereof with pendent anti-

trated in Figs. 10 and 11 of the drawings. =
 The donble or duplex coiled. spring - wire

body already described may have associated
therewith any forms of antifriction-guides
and any arrangemeni of attaching elements

friction-guides 9 of a suitable form to loosely

-8Sen "~6

or elements 10, having the usunal tabs or loops
11 for connectmn w1tl1 the buttons of the
pentnloons However, the present applica-
tion involves a novel auanfrement of the at-
taching element or elements not covered by
either “of my other applications aforesaid,
said arrangement of attaching elements be-—

ing shown in the preferred f01 ms illustrated

in [‘10'3 1 to 5, inclusive, and B 12, 10 and 11

of the dmwmﬂ‘e | |
Referring paltleularlv to Flﬂ's 1 to 3 of the
-dle,wmfrs, 1t will be seen that sepemte attach-

ing elements 10 are employed. These sepa-
rate attaching elements 10 are oppositely

reeved, but are arranged in parallel relation
between the 0pp051tely located antifriction-
‘guides 9, each separate element 10 having a

fast connectmn at one end, as at 12, w1th a

‘stress-point contiguous to the ter n:nnal of one

arm and loosely running through the guid-
ing-sleeve 13 of the antlfrlﬁtmn n'ulde a,t the

termlnal of the opposite arm, thereby Pro-

viding for a direct pull or etless upon the
termlnals of both of the side arms of the
spring-wire. body. . An important feature in

the reeving descubed resides in the parallel

arranmment of the separate attaching ele-
ments 10, whereby the portions of sald ele-

‘ments between the oppositely-located guides

9 do not cross upon themselves, thus obwat-

ing the friction or wear and making the en-
tlre device less bulky than where the cords
cross, as in other forms.

shown in F]fre 1to 3 of the drawings, and in-
stead of hawnﬂ' the parallel portions of the
elements mra,nfred one above the other, as
shown in Figs. 1 to 3 of the dmwmﬂ's, the

same may be arranged side by side in the same
transverse plane, as suggested in Figs. 4 and 5
of the drawings, one of which figures of the
‘drawings shows this e1mneement 1n connec-
' tion with self-adjusting or pwoted ﬂ'mdee and

also in connection with fixed D'mdes While

in the forms just described any enpedlent

may be resor ted to for securing the fast ends

of the aftaching elements 10. at the stress-
| points 12, a smlple construction is shown in
the drawmﬂ's and resides in fitting upon the
fast ends of the said elements headed buttons
‘or sleeves 14 for engagement with the sockets
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or collar portions prev1ded in the bodles of

the antifriction- auides 9.

In connection. w1th the arrnneement of At-
taClIII]“' elements just descubed it is obvious
that the importance thereof residesin the op-
‘posite reeving of the attaching elements in
such a way tha,t the same will maintain anon-
_crossing relation, and while the truly parallel
dlsp051t10n of the separate elements secures
this result in the most practical and efficient
manner still it should be understood thatthe

125

word “parallel” is used in an approximate -

Furthermore, the parallel or non-

‘receive. therethronn‘h the atta('llln“‘ element 1 emesmf‘f 1elat10n of the attnehmfr elemente in

o 100
The arrangement of the a,ttaehmfr elements |
‘described may be used in eonneetmn with

_Self—adJ usting or fixed antifriction-guides, as



the preferred forms of the invention may be

- utilized, as stated, with either pivoted or fixed
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antifriction-guides and also with a spring-
wire body havmﬂ' either a single or a double
cotll.

T'o 1llustrate the various arrangements of
attaching elements which may be utilized with
the double-eoil or duplex spring, Figs. 6 and
7 of the drawings show this spring having as-

sociated therewith the cross-reeved attaching

elements combined with either self-adjusting
or fixed guides. These ﬁo'ures, in connectlon
with the others, will suffice to show that the
double-coiled spring may be utilized in every
possible way that the single-coil spring shown
in the other applications is employed.
Another feature of the invention resides in
the employment of a protective guard for the
spring, and especially for the coils thereof.
In the prinecipal forms of the invention this

guard preferably covers or houses the spring-

wire body upon both sides thereof and upon
its central portion and is particularly de-
signed to inclose therein the spring coil or
coils of the body. In Kigs. 2, 4, and 9 of the
drawings the guard 16 is 111ustreted In a sim-

ple espeet and is shown as consisting of a

body of sheet metal folded upon itself to pro-
vide the cheek-pieces 17, lying at opposite
sides of thespring-coils and fastened together
beneath the coils by a fongue- end-slob con-
nection 18 19 or by any equivalent means for
holding the cheek-pieces together to form a
perfect housing for the spring-coils. In the
form of guard 1llustrated the same is also
preferebly provided with a slot or opening 20
(see F'ig. 5) at the top thereof to permit of the

- proj ection therethrou ghoftheattaching-loops

40
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5or 5%, which connect the attachment with the |

front or rear ends of the suspender-straps.
The protective guard 16,just deseribed, may

~obviously be used with not only the double-
¢oiled springs, (shown in most of the views of

the drawings,) but may also be employed with
equaladvantagein connection with the single-
coil type of spring. (Shown in Fig. 15 of the
drawings.) It will also be understood that the
protective guard or housing may be made of
any suitable material, such as leather or light

metal; but in all cases the said strueture

serves to retain the spring coil or coils in a
flat position and obviates the tendency there-
of to pull over themselves when stress is ex-
erted. Furthermore, the protective gnard
adds to the general appearance of the article
and protects the elothmn' from abraswe fric-

tion.

A modification is 111ustrated in Flgs 12 and
13 of the drawings in which the profective
guard 16 not only subserves the functions al-

| reed y described, but also constitutes a back-
ing-support for cL modified form of duplex or

double-coiled spring-wire body 1*. In this
modification of the spring- wire body the
spring is made in two sections and the indi-
vidual spring-coils 2° are disconnected. Simi-
lar to the modifications shown in Figs. 10 and

692,042

11 of the drawings, the spring- _coils 2° of the
separate eprmmwwe sections are formed of
spiral convolutions or coils 8° within the same

plane; but in contradistinction to the con-
struction shown in Figs. 10 and 11 the modi-
cation of Figs.12 and 13 involves an arrange-
ment wherein the yielding side arms 4" start
from the outside of the coils. Consequently
in the construction shown in Figs. 12 and 13
the wire is not laid over itself or offset out
over the convolutions to project the arms out-
ward, so that a flatter and neater arrange-
ment of spring-coils is obtained. Further-
more, in the construction shown in Figs. 12
and 13, one of the cheek pieces or plates 17 1s
plowded with suitable eyes 21 to receive the
inner terminals of the separate coils, thus
supporting the separate coils in the same re-

lation as if both coils and both spring-arms
were made from a single length of wire, as in

the other forms. This construcetion also in-
volves the provision of an attacning-loop 22,
fitted to the upper.end of the guard and sup-
port 16 to provide for the attachment thereof
to the suspender.

A variation of the construction shown in
Figs. 12 and 13 of the drawings is suggested
in Fig. 14, in which the protective guard 16*
simply consists of a back plate holding the

separate sections of the spring-wire body 1*

in the same manner as shown in Fig. 13 and
provided at its top edge with an eye 23, re-
ceiving the attaching-loop 22°. This figure

.0of the drawings is illustrative of the great

variety of forms which may be resorted to in

- utilizing a protective spring-guard in connec-

tion with spring-coil bodies made either of a
single length of wire or of separate sections.
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From the foregoing it is thought that the -

| econstruction, uses, and many advantages of

the various embodiments of the invention
will be readily understood without further
description, and it will also be understood
that various changes in the form, proportion,
and minor details of construction may be re-
sorted to without departing from the spirit
or sacrificing any of the edvanteﬂ'es of thein-
vention.

Having thus described my 1nvent1on what
I claim as new, and desire to secure by Letters
Patent, is—

1. An attachment of the class desecribed
comprisinga bodyhavinga plurality of spring-
colls, oppositely-projected yielding side arms
extending outwardly in opposite directions
from said coils and carrying terminal anti-
friction-guides, said side arms normally being
substantially in alinement, and the attach-
ing element having its portion between the
guides approximately eoextensive in length
Wlth the body in its normal extended COHdI-
tlon

2. An attachment of the class deseribed
comprising a spring-wire body having a plu-
rality of spring-coils, yielding side arms ex-
tended in opposite directions from said coils
and normally being substantially in aline-

11O
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ment, said side arms carrying terminal anti- |

friction-guides, and the body being further
prowded with attachlnw means for connect-
ing the same with the Suspender or the 111-::e
and the flexible attaching element. .

3. An attachment of the class. de*enbed
comprising a spring-wire body having yiell-

ing side arms each provided with an indi-
vidual spring-coil consisting of spiral convo- |
lutions within the same plane, the said side

arms extending in opposite directions and

normally being substantially in alinement,

guides at the terminals of sald arms, and the
attachmﬂ' element extendm g aCross Lhe spaee
between the aguides.

of separate spring-coils each eons1st1nﬂ' of a

- series of spirally-arranged dlmunshmﬂ* con-
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volutions within the same plane, yleldmﬂ' op- |

positely-projecting side arms extended from
the terminals of said coils and normally be-
ing substantially in alinement, and terminal

'ﬂ‘u1des carried by the sufle arms for the at-
.taehmn' element.
5. In an attachment of ’Lhe class deser ibed,

the combination of aspring-wire body havmo'

a spring-coil, and yielding sidearms extended
from the 001] and a protective guard fitted
to the body ﬂatw1se with reference to the coil
portion thereof and constructed to permit of |
free play of the side arms and the projection

of the latter outwardly from opposite sides
of the guard.

6. In an attachment of the cla% desel ibed,
the combination with the spring-wire bedv
having a coil, and yleldmfr side armsextended

from the coil and carrying the attaching ele-

ment and a protective housing comprising
oppositely - arranged cheek—pieces fastened
upon the body and fitting respectively over
opposite sides of the coil to retain the latter
in a flat position under stress, saild cheek-

pieces having a fastemnﬂ' or mtei locking con-
nection.

7. An attaehment of the class described,
comprising a spring-wire body having oppo-
sitely-extending yielding side arms earrying

antifriction-guides at their terminals, and op- |

| the opposite spring

pos1tely 1eeved attachlufr elements eaeh hayv-
ing a loose running enwaﬂement with one
frmde_ and a fast connectlon at one end with
a stress-point contiguous to the terminal of

elements between the oppomte guldes being

disposed in separate working pl&nes to main-
tain"a non-crossing 1elat10n |

-arm, the portions of the

50

55

. 8. An attachment of the class descubed o

COmpI'ISIIlﬂ" a spring-wire body having oppo-
sitely-extending yielding side arms carrying
antlfrlctwn-gmdes at their terminals, and op-

6o

positely-reeved attaching elements, each hav-

ing a loose running enﬂ'aﬂ'ement with one

| crmde and a fast connectwn at one end-with
- 4, An attdehment of the CldﬁwS descubed 1
comprising a spring-wire body having a pair

a stress-point contiguous to the terminal of

the oppositespring-arm, the portions of the at-

taching elements between the opposite guides
being amanged in parallel relation.

9. A spring attachment of the class de-

seribed, comprising a spring-wire body hav-
ing oppositely-extending yielding side arms

carrying pendent g ocuides at their terminals,

and oppositely - 1eeved attaching elements
each having a loose running en Uaﬂ*ement with
one gulde and a fast eonneetwn at-one end

with the opposite guide, the portionsof the at-

taching elements between the opposite guides
being dlsposed 1n separate working planes to
mamtam a non-crossing relation.

10. An attachment of the class desenbed
comprising a spring-wire body having 0pp0-
sitely-extendingside arms,anmfrletmn--n*mdes
pendent from the terminals of said side arms,
and each of which guides is provided wlth
a guiding-sleeve and a holding member or
socket contiguous thereto, and oppositely-
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reeved attaehmﬂ' elements each having a run-
ning enﬂ*aﬂ'ement through the guldmﬂ‘-sleeve |

of one gmde and plowded at one end with a
headed sleeve or the like having a fast en-
gagement with the holding membe1 or socket
of the opposite guide.

In testimony Whereof I affix mv swnatme

in presence of two witnesses.
PAUL E. WIRT.

'W’ltn_esses :
HENRY E. BROCK,
W. H. WALLACE.
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