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~ cloth- clamp. Fig. 7 represents a transverse'
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SPECIFICATION forming pa,rt of Letters Patent No. 255 143, dated March 21, 1882,

Apphc-‘ltmn ﬂled March 22, 1881,

(Mﬂdel )

To all whom it may concern :
Be it known that I, HENRY CHARMBURY, a

subject of the Queen of Great Britain,residing

in the city of Newark, county of Essex, and
State of New Jersey; have invented certain
new and useful Improvements in Automatie
Button-Hole Sewing-Machines, fully described
and represented in the following specification
and the accompanying drawings, formmﬂ‘ a
part of the same.

In said drawings, I‘zn ure 11s a pla.n view of
the mechanisms; Fig. 2, a side elevation of the
same; Fig. 3;a phn \1ew of the under side of .
the cloth-chmp and its driving-bar., Figs. 4
and5represeutmodlhcatlons ofthe cloth-clamp
driving-bar. Fig. 6 represents a longitudinal
central sectional elevation taken through the

sectional elevation of the cloth-clamp,its driv-
ing-bar, and the guiding-stud. I‘ig. 8 repre-
sents a side elevatlon of a commo! form of sew-
ing-machine.with my improved apparatus ap-
plied thereto. Fig. 9 represents a plan view
of the bottom thercof. Ifig. 10 represents a
plan view of a modified structare of the cloth-
clamp and its driving mechanism. Iig.11 rep-
resents a plan view, of my improved appfuatus
provided with devices for securing a nice ad-
justment of the feed to vary Loth the length of”
the stitch and the length of the button hole.
Fig. 12 is an elev atlon of the same with one

 side of the frame removed and Fig. 13 1llus-
“trates a button-hole.
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The -1nvention accampli&,hed Ly these im-
provements consists in mechanisins construct-
ed so as to be moved by some part of a sew-
ing-machine, whereby the stitch-forming de-
vices are actuated, which mechanisms embrace
a cloth-ciamp and means for imparting to 1t a
step-by-step movement,so as to carry the cloth
along proper dlbtaHCES to form each stitch,
and at the same time guide it, so that such

~ gtitches may prcduce a button hole having
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_ brating the needle, so that said button-holes
“may be formed by stitches, the threads of which |
extend a dlstance outward from the edge of

either parallel sides, a circular form, or parallel
sides united by a circular end or ends, with
which mechanisms is combined a means for vi-

at which the stitches are formed.

against the pressure of a spring

| the button-hole, which means for vibrating the
needle mmay be adjusted so that straight edges .

or a line of sewing parallel with the edge of
the button-hole may be made, if desired, all of
which will be more l)erfuctly understood by the
following detailed description of the embodi-

ment of sald 1nvention, as illustrated bv the
! accompanying drawings.
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It being anderstood that this apparatas is

adapted for attachment to or combination with
any sewing-machine that has a moving part
that will nbmte a lever, as 20, Fig. l—smh a
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part, for instance, as the v ertical shaft 26, I'ig.

'_S—and that the purpose of this '1pparatus is

to canse a cloth-clamp such as that constituted
by the jaws 23 24, IFig. 6, to move and carry
the cloth or material in a proper direction to

cause the line of stitches to border an opening
as a butfon- h{)le, I will now describe the mech-
anisms (shown in Iigs. 1 to 7) for effecting

suich result.

The cloth- féedmﬂ' clamp consists of a ngld- ”

bottom plate, 21, and a flexible top plate, 22

This top plate is made of spring metal pello
rated with an opening to admit the passage
of the needle throagh it, and at the same time
form spring-arms sepalated at their forward
ends, where they form a jaw, 23, that coacts
with a similar jaw, 24, at the eénd of the plate
21, to nip the material at one end of the space
_ Said top
plate has vrojecting inwardly from it a spring-
tongue; 6, likewise formed of two spring-arms,
that provide an opening to admit of the pas-
sage of the needle through it, which presses
the material onto the face of the bottom plate,

21, and forms a means for clamping the mate-

rlal attheother end of thestiteh-forming space.

The plate 22 is provided with a cam-arm, 31,

which is pivoted to a post, 32, rising from the
plate 21, which cam-arm 31 presses the said
plate 22, and with it the tongue 6, downw ard
33 to clamp

the work, which latter, it will be observed, 1S
thus held at opposite points, or at each end of
the stiteh-forming space, the ¢lamp thus act-
ing not only fo perfectly hold the cloth in its
stretehed condition, butfromits peculiarstruct-
ure-—that is, by the provision of the yielding
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1 adapt the same to receive a guiding- stud
. which is provided with a flan o th‘lt oV Orhang‘sé
o ;é----?the ledge 11 of said: plate 21, which opening 10|
0 isof suel dimensions S as to peamzt the transit
15 of the cloth-clamp to nn extent suited to the
. length of the _lme of stitch that is to form the .|
.1 button-hole. The movements of this cloth: |
. clampare lmparteﬂ by means of a driving-bar,
380, “_lb shank of which runs between frmd-es
§4O 41. Movement is imparted to it Dby memls
of a lex er, 42, that is actuated by a cam, 12,
which cam Ib fast upon a tosthed wheel, 13
with which meshes a a pinion, 14, that is: faat
upon a cluteh-wheel, la? to w lm,la latter a step-
SN like rotative mm*ement is imparted by means
.. of aspring-clamp, 16, that beavs upon the inner
. periphery of the whed 15, and to which slight §:
. feeding movements arc imparted by means of -
. the ]erer‘ 20, which is pivoted tooncend of the
RO
SRS 3 and v1brated b} memzs of a cam, 19 varrled bv;
.'.-fjfééégthes:h"z.ft‘?(} FENEER EEEERER

o mg bar, 34, one end of, which is controlled by:

. seatin the side plate, 36. By a proper move-
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tongue 6, and: h) making this tongue and the
‘upper plate, 22,'in two parts, as shown—each
“end and side of the clamp will yield independ-
entlv of the other, and thus the clamp will op-
‘erate to hold the ¢loth firmly upon all sides of’ |
. the button-hole, even though: a seam or: other: |
. inequalityinthe thickness of the cloth happens: |
1 tobesoclose tothe button-hole as to be under
. theclamp. The bottom plate, 21, of this cloth- |
clamp is petfomtcd with an opemn , 10, toa |

2 255,148
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clamp 16, provided with a 1*th1ng spring, 17,

" The clutch-w h(.‘r.,l ]d i3 ])H‘Ot@d t0 a smng .
a cam, 3a, the periplhery of which bears in a

ment of this cam 35 the wheel 15, with the pin-
10n 14, may be swung laterally to disconnect
said pinion from the toothed w heel 13, and thus
permit the latter, with the cam, 12, it carries,
to be moved by means of a SDrocLet or Gthel
geared wheel, 37, whereby said cam 12 may be
s0 moved as to penmt the free sliding nove-
ment of the driving-bar 30 in either duectlon
to be accomplished lw hand when it is desired
to move the clamp backward to take up a lost
stitch or to begin the operation of forming a
buttor-hole.

As 1t 18 necessary in forming Dbuttun-holes
to stitch opposite sides thereot 1t 18 obvious
that the cloth must be first fed in one direc-
tion and then be reversed or be fed in the op-
I osite direction. It is also desirable in malk-
ing button-holes for some purposes to cnlarge
one end or provide it with an eye, and my im-
provement is therefore designed, among other
varieties, to make that form of button-hole
having an enlargement at one of its ends, and
the structure of the apparatus now beingspe-
cially described is adapted for that purpose.

With the parts in the position shown in Fig.

1, which is that occupied at the beginning of
the operation of forming the button-hole, at I
which time the drivi nn'-bar 3018 moved so that
the smallest curved end of the opening 10 in
tie bottom plate, 21, bears against the guid-

ing-stud! 5, the driving-bar 30 will, as it is

moved in the direction of the arrow, Fig.1, by
the action of the eam 12, carry Wl[h it fhe
cloth-clamp, and thus move the cloth over the
point of «descent of the sewing- neetlletlnourrh

the perforation in the guu]nwstud wlnoh

70

zchmp will be guided ' in such movunent im-

| parted thmunh the driving-bar 30 by means of -

its'ledge 11 aml the lange on the stud 5, during: |

30 1s provided with a rack, 4, it will be ap-
parent that when this drwmn' bar i 1S moved lat-
erally the teeth of the rack mll engage with
the teeth of the segnwnt and any fmther on-
ward movement of the driving-bar will cause
the sald-cloth-clamp to Legin .«md malke a ro-
tative movement, tarning tlm same half a cir-
cle, thus causmn* the stitches to follow a like
curve and form the eye of the button-hole; and
that when thishalf.revolution is made tlm rack
will pass out of gear with the segment, and the
straight edge 38 of the bar will lie ﬂgmnbtthe
stlmght guiding-face 8, the cam-edge of the
driving-bar 30 permlttmfr the proper return
lateral movement of the bar, and with it the
cloth-clamp, which will thns he broughtinto a
position to complete its feeding action by a
right-line movement, during which the open-
ing 10 moves on the stud 5 until the narrow
end of said opening is reached. |

I will pow describe the modification of an
ordmmg sewing-machiue, whereby 1ts recipro-
cating needleis given a lateral swinging move-
ment, whereby a zigzag line of stitches is im-
parted to the material passed through it, in
order that the co-operation of such needle
movement with the cloth-feeding mechanism
described may be the better understood.

Fig. 8 showsaun ordinary type of sewing-ma-
chine, having a horizontal shaft, 50, with a

7
which movement the st traight Gdgo a9 of the% 5 REREREES
1 bar-andi the guiding-face 7 of a projection de- -
pending from: the uuder side of the bottom ' . 1
plaie, 21, or the straight edge 38 of the bar
and the straight edge 8 of E:he prejet,tzon mll? 8o 1
bein; supporting colrmc‘t SRR

It the opening 10 thwuﬂh the [}LHJG ‘?1 lms?
bti’dl“llt walls,y and the: .stramht cedge 39 of the:
bar 30 is continwed: far enoughy, it: mll be flp-?
épmcmt t]mt the cloth will be fed forward in a
riglit line: buat where the walls of said: olmn-? EEERREERES
il ing are: umwd outwardly,asin Fig.1,andthe = = @
driving-bar 30 is: provided with a pmpmh SEEEEEE N
%Simped cam-edge, 27, that bears against the:
guide 28, it will be ﬂm_}mont that as the driv- aE
L ing-bar mm es forward said eam 27 will: ecause
118 tO make a Jateral movement that' will foree: ' 0 1L
the curved walls of its opening 10 to tmxd?
against the stud by and the cloth- clamp to be' '
thereby moved to carry the material ]qter;nl]y '
[ as well as onward bencath the needle. SERRNEUREEERENNEE
If the gaiding:-face 7and its E)]}[)O%lte Orcom.{
| f“%pamou gmdmﬂ ftce, 8, 0f the pmjectmn de- 7
s]mndmﬂ' from the bot‘ts:)m plate, 21, are united ' 1
by a segment, as U, (of 'which .seg,nwnt said RERRE
faces 7 and 8§ may be: sald to be clongated
teeth,) and the inner face of the dl‘l\'lllﬂ‘-bdl B
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o crauL mov ement for vertically rec:procatmg | ment 3, (a8 constructed mthout any - lateral

 the former shaft for operatmg the shuttle

the needle, and a_vertical shaft, 26, geared to

- mechanism-—as, for instance, in the Singer
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sewing-machine, like which the machine de-
-seribed is constructed 1n all of its minor parts.

- To vibrate the needle I mount upon theshaft

50 a cam, H2,constructed to vibrate -a rock-

arm, od, whl(,h through a connecting-rod, 54,

and the guide- arm 55, “the.end of ‘which works
in the slotted gnide 100 rocks a needle-bar, 56,
“thatis pwoted at its upper end to the needle

bar driver 57, so as to swing thereon, its lower

end Dbeing ilee_ to play ]ateral]y in a guide-

slot prov ided in sald driver 57. The rock-arm
53 is slotted at its lower end, so that the pivot
101, by which it is connected to rod 54, may be
'l(]JUSted to different positious to xar'y the vi-

brations of the needle-bar.

The needle-bar 56 has the needle mounted
in its lower end, in the usual way, and will, it
is-obvious, as the shaft 50 rerolves, receive-not
only a vertical reciprocatory motion from the
movement of the driver 57, but a lateral vi-
bration from the cam 52.

. If, now, we consider the parts to-be asin IMig.

1, and 1the machine to be set in motion, the
cloth introduced between the jaws of the clam P,
the cam 19 on the.vertical shaft 26 will, by vi-
brating the lever 20. move the clatch- wheel 15,

and through the pinion 14 and wheel 13-slowly .

turn the cam 12, which, bearing upon the lever
42, will, when the needle 1S w1th(11awn from

| the f-:lbll(‘.' move the same a distance forward

35

~tory movement to sew a zigzag stitch.
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equal to the spacedesired between thé stitches,
said needle in proper concert making its vibra-
| When
the enlarged part of the opening 10 is reached
the cloth-guide will begin to make its lateral
movement, and when the rack 4 of the bar 30

engages with the segment 9 the cloth-clamp

will also makeits rotative movement,and when

~ the straight path of the opening 10 is again
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reached (after the fabriec has been reversed)
the rack 4 will disengage from the segment 9,

~and aright-line onward movement of the cloth-
clamp will result while the straight edge 38 of
.the bar 30 1s passing over the straight guiding-

face 7,the resulting stitched button-hole. thus
formed being like that represented in Fig. 13.

If, now, it is desired to provide a button-
hole with an eye at each end, it 1s only neces-
sary to modify the driving-bar 30, as in: Fig. 4,
so that it shall bave a second ra.(,k 2, that
will coact with a second segment, 3, with whlch
the cloth-clamp will then be pmvxded In said
figure the parts are in the position they would
have when one side and the eye end of the
button-hole has been sewed, said position be-
ing that which the bar and cloth-clamp sus-
tain while the tace 3 and guide 38 rest together,
and sald parts move concertedly in a right
line a distance equal to the space between the
edge of the stud 5 and the opposite curved end
of the opening 10. When this distance has

mov ement of the bar 30,) and the cloth:guide
will make a second half-revolution to form the
lower curved end of the button-hole. _
Thebar30 may be provided with acontinuous
rack and the bottom plate, 21, of the cloth-guide

have a projection—that is, a toothed wheel—
as shown in Fig. 5, when the movement:im-

parted tothecloth-clamp by the step-like'move-

‘ment of the driving-bar will be a cirealar one,
‘and thus the mechanisms will produce an eye-
{let form of button-hole.

The ‘movement of the cloth-guide may be

made aright-line movement simply, if desired,
fand but a slight modification of the parts is
necessary to produce this resalt.
driving-bar 30, carrying the cloth-guide perma-
nently fixed to it, is supported by a carrier, 66,
that is:adapted to slide later ally against the{"-
pressure of a spring, 67, as in Ifig. 11, the cam
12 acting by its peri p_heral cam-surface upon an.

‘Thus the

arm, 69, of this carrier 66, and its slotted cam-

-surface acting.upon-a pin projecting from the
lever 42, the shape of this cam being such as to

Impart the necessary lateral-and forward-and

backward movement to carry the cloth in:a

right-line forward to be stitched on one side of

the button-hole, and then be shifted ]aterall,}
and perform a likeright-line'movement in the
opposite direction to stiteh the other side of
the.button-hole.
also shown means for adjusting the throw of
the actuating-lever 20, which is now moved by
a bell-'-crank, 44, antlralso. foradjusting the ful-
crum ot thelever 42, whereby the throw of said
leveris governed.
of levers 20 and 42 both thelength of the stitch

In these Figs. 11 and 12 is

By thusadjusting the throw

and of the button-liole may be varied, and al-

| -?though these devicesfor thispurpose are shown
in connection with-a modified form of clamp,
it is to be understood that they are equally ap-
plicable to and will usually be used in connec-
tion withr the form of clamp shownin Fig. 1.
The bell-crank 44, vibrated by the cam 19,

bears against a piv ot in a box, 18, that shdeb

on one arm of an adjusting- p]ate, 45, against

which pivot the lever 20 rests.
The fulerum of the lever 42:1s carried-by an

~arm of-a sliding block,46, the position of which

is fixed by a pivot projecting from it and en-
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tering a slot in the arm: 47 of the adjustlng _ '

pldte 49. .
v will now. -be obvi 1ous that as the plate 45

is swung up in the fixed position by means of-

120

its set-screw 49 it will throw the pivot in the -
box-18 to a point where it will be moved to a

greater or less extent by the bell-crank 44, and

at the same time slide the block 46 so as to

carry the fulecrum of the lever 42 to a position
wherein said lever will have a lesser or greater
throw, as may be desired. This last-described
structure may be modified, as is shown in Fig.
10, which shows a form Of the devices well
ada,pted to be built with the sewing-machine.
The cloth-clamp is in this case moved back

-'i25

been traversed the rack 2 will engage the seg- [ and forth with a step-by-step motion in its
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carrier 66, this motion being given Ly the in-
termlttently operated cam. The carrier 66 is
pivoted at the end opposite the cam, and the
Iateral movement necessary to shift the clamp
and material, so that the opposite edges of the
button-hole can be stitched, 1s effected by
swinging the carrier 66 upon 1t:> pivot, ins: ead
of moving 1t bodily sidewise.

The motlon for moving the driving-bar-actu-
aling cam 12 may be varied trom that de-
scribed, as is shown in Figs. 8 and 9. Here
the clutch-wheel 15 1s an ordinary ratchet-
wheel, with which a pawl, 43, vibrated by the
bar 60, that communicates motion to the shut-
tle, is made the means of moving it, the other
parts remaining the same.

With the modification of the cam shown in
IFigs. 8 to 12, when the cam 12 is arranged to
protrude upward through the bed-plate of the
sewing-machine, its movement may be utilized
for feeding the cloth 1n a cireular path for
that variety of sewing by detaching the ¢loth-
clamp proper and appl.}mg a clamp, 61, piv-
oted to an arm, so as to press the cloth onto
the face of the cam 12 and freely turn as said
cam 1s rotated.

I claim—

1. The combination, with a work-clamping
device constructed and mounted to slide with

and rotate upon its driving-bar, of means for

imparting a step-by-step movement to the lat-
ter and arotative movement to the former, sub-
stantially as described.

2. The combination, with a work-clamping

device constructed and mounted to slide with

and to rotate upon its driving-bar, and means
for imparting a step-like movement to the lat-
ter, of a toothed segment connected with the
work-clamping device and a rack carried by

the driving-bar, whereby the onward move-
ment of tlle %ul bar will impart Dboth an on--

ward and a rotafive movement to the said
work-clamping device, all substantially as de-
scribed. |

3. The combination, with the work-clamp-
1ng device and its toothed projection, of the
driving-bar 30, carrying said clamping device,
and having the 1&{.[{ as 4, and a mechanism
for moving said duvmﬂ bar with a step-like
action, all substantially as deseribed.

4. The combination, with the work-clamp-
ing device aund its projection, having toothed
segment 9, with clongated teeth or surfaces 7
8, of the driving-bar 30, having rack 4 and

teeth 7

| surfaces 39 38, and means for moving said driv-

ing-bar with a step-like aection, all substan-
tially as described.

0. The combination, with the work-clamp-
g device, its guide-opening 10, having an en-
larged circular e¢nd, and a projection carrying
a toothed segment provided with elongated
3, of the aoulde-post 5, the intermit-
tingly- mm ed duxmn bar 30, haxmn‘ rack 4,
surfaces 39 38, and a cam- like edge, .37 acted
upon by a gmde, as 28, substantially as de-
scribed.

G. The COlllblndthll with the intermittingly-

moved actuating-camn, and the lever transinit-

ting motion from saul cam to the driving-bar
of the work-clamping device, and the lever
for actuating said cam, of an adjusting device,
a8 40, whereby the throw of both levers is si-
multanecusly adjnsted, substantially as de-
smibed -

. The combination, with the work-clamp-
ing dence its driving-bar, the interwmittingly-
mov(,d actuating-cam, a tlam of gearing trans-
mitting motion from 2 driving clutch-wheel to
sald cam, the lever 20, and the bell-crank 44,
of me'ms for varying the point at which the
power of said bell-crank shall be applied to
the lever 20, substantially as deseribed.

8. The COII]blIJ'lthIl with the work-feeding

| clamp, the cam 12, its wheel 13, pinion 14, and

the clutch-wheel ]a of the smngmg bar 34
and cam 33, substdntmlly as described.

9. A work-clamp for sewmg machines, con-
sisting of the plates 21 22 and the spring--
tongue 6; having one of its ends rigidly se-

cured to the eud of the plate 22, Substmltmlh
as described.

10." A work-clamp for sewing-machines, con-
sisting of the plate

of its ends rigidly secured to the end of plate
22, bllbbt“hllll‘ll]} as described.

11. The combination of the cam, as 52, the
swinging needle-bar 56, having the slotted
aguide 100, the rock-arm 5u, and adjustable con-
neetions, substmtmll; as described.

In testimony whereof I have
my hand in the presence of two subscribing
witnesses. -

HENRY CHARMBURY.

Witnesses:
I'. H. PALMER,
GEO. H. GRAHAM.

21, the divided plate 22,
and the divided spring-tongue 6, having one

hereunto set
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