Mo 708,882. .  Patented Sept. 9, 1902
- H. C. HINE.

SUSPENDERS OH UTHEH GARMENT SUPF’ORTER
- {Application ﬁled June 20, 1902,; '

(No Model.)

—— " | 5 O _ZQ ;QJ A 12 8, I

' -~y o Inventor- -
;Z//J'/ %) S -~ S By Ris Attﬂfﬂw : o

e

THE NORRi§ PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.




UNITED STATES PATENT OFFICE.

HENRY C. HINE, OF NEW BRITAIN, CONNECTICUT.

S US_PEN D‘ERS-' OR OTHER GA’RM ENT-_S‘UPPO RT_ER.

PECTFIGATION fermmg vart of I.etters Patent .N 0. 708,882, dated September 9 1902

Applleetlen filed June 20, 1902 Serla,l Ne. 112 404,

{No medel )

To all whom tt may CONLCETTL:

10

.1'5

20

Be it known that I, HeNRY C. HIN-E a, em--

zen of the United State -residing in New

‘PBritain, in the county of Hartford a,ﬂd State

of (Jenneetleut have invented certain new

~and useful Imprevements in Suspenders or

other Garment- Supporters of which the fol-
lowing is a specification.
This invention relates to that eleee of g

gar-

ment - eupportels commonly deswna.ted as
>anditsobjectis toconnect the

‘*suspenders;’
shoulder-straps to the rear suspender-end by

a device which comprises a lever, to which
the shoulder-straps are eonneeted and a
hanger, to which the suspender- end is con-

neeted sald hanger and lever being pivoted

| OD'ether thereb}r securing the requisite free-

dom of actlon of the ehoulder-straps Sus-

‘pender-trimmings are commonly made of

thin sheet metal, because it is not only inex-
pensive, but is cheap to manufacture into the
various shapes required. Heretofore it has

" not been found practicable in this art to use
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a shoulder-strap lever pivoted to a hanger,

owing to the thinness and peculiar character

of the sheet metal which it is necessary to

employ in making the frimmings, said metal

being only about one sixty-fourth of an inch .
- in thickness, and hence offering practically a

knife-edge atithe bearing parts,and,moreover,

being of an easily-workable material, which

is extremely liable to ‘“bite” at the joint if a

simple pivot is employed, causing the metal

to cut away rapidly, especially as the lever
is subjected to considerable strain and in
many cases is in constant motion. o

The object of my invention is to avoid this

' d1fﬁeulty and enable the use of a lever and
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| the speelﬁeetlon Figure 1 is a view illustrat-
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| m‘en,._t_s-te an ordinary pairof suspenders.

“hanger so pivoted together as to have great

dura,blllby and avmdmn" altogether theeut—

ting action of the edge or edges’- of the thin

metal, thus making it practicable to put upon

the market a first- elass suspender at the same

price as a low-grade suspender.
Referring to the drawings aceompa,nymg

ing the mode of applymﬂf my present improve-
1 £ Fig.
2 is a view of the connecting device whereby
the shoulder-straps are connected with the
end pieces.

FHig. 3 18 an edge view 1In sec-
tion, further 1llustrat1nﬂ' the eonstl uctlon of

|

-

the suspender class. _ _
rily meet the various requirements of this

t,he devwe in the’ﬁ form Lhereof in whleh a
plurality of sets of balls are used in the main =~
Fig. 4 is a pa,rt.la.l view

joiut of the same.
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similar to Kig. 2, drawn with some parts
broken away for more fully iliustrating the

preferred construction of the devwe m 11;'-*4-
more complete form. | -

Similar characters deewuate 11ke pa,tts m

all the figures. . |
My 1mpreved suspendel -eenneetmg devwe

and equalizer is illustrated in the drawings
as being applied to an ordinary- Suspender |

but-it is obvious that the improvement is ap-

plicable to various forms and kinds of gar-
‘ment-supporters where a plurality of straps
or bands are located side by side and are to-

be connected with another portion of the sup-

porter in such manner that the several mem-
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bers of the supporter shall have the forces '

transmitted from one to another in a way to
properly proportion and distribute the sev-

eral stresses and at the same time give the

required amount of freedom from constraint
or resistance, so that the wearer shall not be

subjected to discomfort while using a sus-

pender or supporter provided with an equal-
izing connecting device. In my present im-

provements I attam this object in an unusu-
ally perfect manner by means of a device
comprising an organization of parts assem-
bled together in sueh a way as to transmit
the total strain from one portion of the sus-
pender-brace or supperter to the other por-
tion thereof through an equalizer and con-
necting-pieces pivotally joined together and

provided at the main joint with a bearmﬂ‘ of o

the ball-bearing kind so constructed and ap-
plied as to secure free action of the two main

portions of the suspender or other supporter
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the one portion with respect to the other por-

tion, and accomplish all this without loss of

stl_ength and rigidity in the line of the strain

and by the employment of component mem-

bers of such character as shall be readily
manufactared of relatively thin shéet mate- -
rials otherwise suitable for use in goods of

In order to satisfacto-

100 .

peculiar line of manufactures, it is found
necessary to generally resort to sheet metals
of ecomparatively small thickness and of such

quality

as to permit the production of the R
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complete devices at an extremely
On the other hand, it is found equally desir-
able to furnish the suspenders with a strong
and reliable connecting device which shall

not only be efficient eom1deled merely as a

connecting device, but shall also be durable
in use and smooth and free in its operation.
For meeting these peculiar and exacting re-
quirements I have organized my improved
draft-equalizing and connecting device by
providing a main lever or carrier 3, connected
midway of its length with the intermediate

linkage or connection 4, the ends of said main

carrier being shown pwotftlly connected (3ee
Fig. 2) at 6 and 6’ with the attachments 5 and
5. In the form in which these attachments

are shown in said Fig. 2 they each consist of

a loop 8, formed with an eyepiece 9, that is
eonnected to the outer end 10 of the main
carrier 3, such connection being preferably
made by means of an eyelet- fmm fastening
or by a rivet in lien thereof, as shown, for
instance, at 12. In some cases, if preferred,
other forms of strap attachments or evepieces
may be substituted for the particular form
of such attachment shown insaid IFig. 2. Hs-
pecially may this be done when the strap 1n-
stead of being flat web, as herein shown,(the

same being designated by 14 and 14',) the

maunufacturer shall use a cord or other form
of suspender-band or tie-piece.

- Referring now to FKigs. 3 and 4, in which
the ball-bearing comprises two sets of balls,
the outer set 15 and the inner set 16, respec-
tively, it will be seen that the grooves or chan-
nels for the balls are constructed of corre-
spondingly-formed portions 17 and 19 of the
respective members 3 and 4 of the device.
For the purpose of securing the construction
here indicated the said members are shown
as being cut out of sheet metal of relatively
small thickness, soastosecuresuificient light-
ness with some detrlee of flexibility, eﬂpecldlly
in the extending arms of the main carrier, so

as to provide for a slicht elasticity desirable

in this class of ar BlGleb, the sheet metal being
of sufficient thickness and firmness to pro-
vide against too great flexibility while in use,
even in the most severe strains to which sus-
penders and like supporters are necessarily
subjected. It will beremembered in this con-
nection that in equalizer-levers generally the
heaviest strain comes in the middle portion
of the lever or member, and for meeting this
condition as it is developed or exists in the
present construction I construct the sheet
metal or main carrier 3 with a ecircular con-

- caved portion 19, that for the purposes of con-
- stituting it a suitable ball-channel is made

6o

of substantially circular cross-sectional form
and is also made of a relatively considerable
diameter, so that it extends across the major
portion of the width of the said member, and
this formation, which is in the nature of 2
ribbed counstruction, constitutes a reinfore-
ing element or feature for the middle portion

]
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low cost. | of imparting to said member in that portion
thereof a high degree of stability and rigid-

ity, esneclally adaptmﬂr it to perform The
full measure of work reqnued at that point
without liability of injury or derangement
under any proper service and without impa.ir-—
ing the relatively considerable elasticity ex-
isting in the outer portions or arms of the
said main carrier. Forcodperating with said
specially-constructed middle portion of the
main carrier I provide the attaching-piece 4,

especially in the more complete form of the

device shown in Figs. 2, 3, and 4, with a cor-
responding channeled construction, as will
be more clearly seen from the sectional and
broken views of the same contained in Ifigs.
3 and 4, in which the ball-groove for the outer
row of balls isindicated by 17 and the oppo-
site groove for the inner set of balls is indi-
cated by 21. It will be seen that the plate
portion 4" of this form of the said member 4
joins the ribbed or channeled portion thereof
by acurved line, theseseveral features result-
ing in a rigid and peculiarly-reliable struc-
ture., It will also be noted that the manner
in which the two sets of balls are located and
the way in which the said member 4 is formed
to receive the two sets, one set being of larger
diameter than the other, gives to the cross-

sectional formareversed curvature,thatisevi-

dently particularly effective for still further
increasing the stability and efficiency of this
portion of thedevice. Asaconvenient means
for holding together the said parts 3 and 4
and at the same time for completing the con-

struction of the second or inner channel of

ball-bearings of the device I have shown the
supplemental bearing memberhaving therein
the channel or groove 25, said disk being suit-
ably attached to the main bearing member 3.

In the present instance this attachment is
made by means of a tubular rivet 23, which.

may be applied in the usual way by means of
suitablediesin apressoranalogousappliance.

It will bealsounderstood, asindicated from
the foregoing description of the pivoted
chapes 5 and 5, that the member 4 may be
provided with a loop 18, as shown 1n the ac-
companying drawings, orin lieuthereof with
other suitable chape for receiving end pieces
or other straps, as 20 20', as may be required
in any particular instance.

By the practical use of full-sized specimens
of my present improvements I find that the
operation of the same is peculiarly free and
smooth and that the principal part of the
work thrown upon the several joints taken
together 1s sustained by the ball-bearing or
middle joint and that this joinf, notwith-
standing the strong and firm construction of
the device as regards its operation in the di-
rection of the principal stress, operates with-
out anygrindingor other unpledba,nb action—

such, for ms_l:ance_, as is ordinarily due to the

use of sliding attachments of various kinds,
stich as heretofore known in the market—

of the length of said member 3, with the result | and that for the heavier kinds of service the
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double ball-bea,unﬂ' constructwn of the main

joint and the consequent rigidity of the mem-
bers obtained through the manner in which .
the ball-channels are constructed furnishes
icient means for connecting the parts
and one which is particularly free of objec-

an ef

tion under all the varying conditions to which
this class of articles are necessarilysubjected.

lever and hanger 3 and 4 are so stamped or
formed and assembled that they coOperate to

form an annular race, in which the balls 15

are placed, said balls preferably running in

- " contact with -each of said lever and ha,nﬂ'er
£5

elements; that means are prowded for reta,m-
ing said lever, hanger, and balls in coopera-
twe relation, said means including in this

instance the centrally-arranged rivet or con-

nector 23 and its annular cap 25, between the
latter of whichand the hanger runsthe inner
row of bearing-balls; thatin all cases,whether

or not the hanger and lever are held together

by the specified connector or by some other
device, an extensive bearing-surface of the
thin sheet metal is brought into use and rapid
cutting away of a bea,rmﬂ' by the thin edge
of either of said lever or hanﬂ'er elements is

avoided; that preferably at least one of the

lever and hanger elements has stamped there-

in an annular channel forming a porfion of.

a ball-race, while the other of said members

- or elements has formed therein a cobperative
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ball-race portion; that in the illustrated con-

struction each of the lever and hanger ele-

ments has a struck-up annularchannel; that

one of said members, preferably the ha,nﬂ'er,
has a second annular channel of smaller di-

ameter, in which runsa second or smaller set
of bearmg-balls, the part 25 holding both sets |

of bearing-balls in codperative rela,tlon with
the other pa.rtfs of the device, and that the

hanger is provided with struck-up ball-chan-
: | ver to whose opposite ends said shoulder-

nels upon its opposite faces.

It will be understood that variations may

be resorted to within the scope of my inven-
tion, and particularly so long as balls are

used in order to prevent the.cutting action of

the thin edge of the metal of one of the lever

and hanger members upon a pivot it is not.

essentlal in all cases how ma,ny sets of bear-
ing-balls are emploved.
Ha,vmﬂ' thus described my mventlon !

claim—

1. A pair of suspenders comprising a palr

- of shoulder-straps, a suspender-end, and a de-

vice connecting said straps to said suspender-

end, said connecting device comprising a le-

ver to whose opposite ends said shoulder-

straps are connected, and a hanger to which

said suspender-end is connected; said lever

being formed of thin sheet meml and said

hanger being also formed of thin sheet metal

and being eonnected to said lever between the.

ends of the latter; a set of bearing-balls; said
lever and hanger being so Sta,mp'ed or formed

and assembled that they cooperate to form an

| lever and hanger elements is avoided.
- It will be observed that the thin sheeb metal -

of shoulder-straps, a

- said balls lunmng in contact with- each of
said lever and hanger elements; and means

for retaining said lever hanger and balls in

codperative relation; whereby extensive bear-.

8

%

Ing - surfaces of the thin sheet metal are

brouﬂ*ht into use, and the rapid cutting away
of a bearing by the thin edge of either of sald

2. A pair of suspenders comprising a pa,m_

of shoulder-straps, a suspender-end, and a de-

vice connecting said straps to said suspender- .
end; said connectmn‘ device comprising a le-

ver bo whose opposne ends said shoulder-

straps are connected, and a hanger to which

30

said suspender-end is connected; eaeh of said

lever and hanger elements belnﬂ'smmped up

from thin sheeu metal and at least one there- |

~of having stamped therein an annular chan-
nel formmﬂ' a portion of a ball-race, and the

other of de].d members having formed therein

a coopemtmﬂ' ball-race pormon a set of balls
working in said- channel or said race; and
means for retaining said lever, hanger and
balls in cooperatwe relation.

90 .

3. A pair of suspenders comprlsmﬂ' a pair

a suspender-end, and a de-
vice connecting said straps to said suspender-
end; said connectmg‘ device comprising a le-
ver to whose opposite ends said shoulder-
straps are connected, and a hanger to which

said suspender-end is conneected ; each of said

lever and hanger elements bemg stamped up

from thin she_et metal, and each havingstruck
up therein an‘ann‘ular channel, the channels
together forming a ball-race; a set of balls

Worklng in said race; and means for retaining.

said lever, hanger and balls in 000perat1ve re-

Jation.

4, A pair of suspenders compmsmg a .pair
of shoulder-straps, a

end ; said connecting device comprising a le-

straps are connected, and a hanger to which

‘said suspender-end is connected; said straps
‘being connected to said lever by means of
chapes pivoted to the latter; each of said le-
ver and hanger elements being reinforced by

an annular channel struck up therein, said

channels taken together forming a ball-race;

a set of balls in said race; and a central de-

vice holding said lever, hanger and balls in
- I20

5. A pair of suspenders compmsmg a pair

cooperatwe relation.

of shoulder-straps, a suspender-end, and a de-

vice connecting said straps to said suspender--

end; said connecting device comprising a

lever to whose opposite ends said shoulder-.

straps are connected, and a hanger to which

said suspender-end 1 is connected; each of said

lever and hanger elements bemg stamped up,

from thin sheet metal, and each having struck

. __ . 132
together forming a ball-race; a set. of balls
working'in said race; a second annular chan- .
nel prowded upon one of saidleverand hanger

up therein an annular channel, the channels

annular race in whmh said balls are placed, | elements, a second set of balls 1 111 said second

I0O

10§

suspender-end, anda de-
vice connecting said straps to said suspender-

IIO

s
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channel; and means for retaining in coopera-
tive relation said lever, said hanger and said
sets of balls. | -

6. A pair of suspenders comprising a pair
of shoulder-straps, a suspender-end, and a de-
vice connecting said straps to said suspender-
end; sald connecting device comprising a
lever to whose opposite ends said shoulder-
straps are connected, and a hanger to which
sald suspender-end is connected ; each of said
lever and hanger elemonts being stamped up
from thin sheet metal; one of said lever and

hanger elements having upon its opposite.

faces struck-up annular channels, and the
other thereof being provided with means on
both sides of said first-mentioned member for
coOperating with both of said channels to form

ball-races; and sets of ballsin said races; one

of said races being of smaller diameter than
the other. |
7. A pair of suspenders comprising a pair

of shoulder-straps, a suspender-end,and a de- |

vice connecting said straps to said suspender-
end, sald connecting device comprising a
lever to whose opposite ends said shoulder-
straps are.connected, and a hanger to which
sald suspender-end is connected; each of said
lever and hanger elements being stamped up
from thin sheet metal; one of said lever and
hanger elements having upon its opposite

708,888

| faces struck - up annular channels, and the

other thereof having a struck-up annular
channel for cooperating with one of said first-
mentioned channels to form a ball-race, and
a centrally - arranged transverse connector

‘having a head which codperates with the other

of said first-mentioned channels to form an-
other ball-race; and sets of balls in said races.

8. A pair of suspenders comprising a pair
of shoulder-straps, a suspender-end, and a de-

vice connecting said straps to said suspender-

end,said connecting device comprising a mem-
ber to which said shoulder-straps are connect-
ed, and a second member to which said sus-
pender-end is connected ; said members being
stamped up from thin sheet metal, and being
connected together; a set of bearing-balls;:
sald members being sostamped or formed and
assembled that they codperate to form an an-
nular race in which said balls are placed ; and
means for retaining said members and said
balls in cobperative relation; whereby exten-
sive bearing-surfaces of the thin metal are
brought into use, and the rapid cutting away
of a bearing by the thin edge of either of said

members is avoided. |
HENRY C. HINEK.

Witnesses:
FrRANCIS H. RICHARDS,
FRED. J. DOLE.
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