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To all whom it may concerm: :
Be it known that I, HiraM W. HAYDEN, of
‘Waterbury, in the county of New Haven and

State of Connecticut, have invented certain-

new and useful Improvements in Sewing-Ma-
chines; and I do hereby declare that the fol-
lowing is a full, clear, and exact description of
the same, reference being had to the acecompa:-
nying drawings, forming part of this specifi-
cation, in which—

Figure 1 is aback view of a sewing-machine
with my improvements. Fig. 2is a vertical
section of the same at right angles to Fig. 1.
Fig. 8 is a front view of the needle, rotating
hook, bobbin, and their appendages. - Tig. 4
exhihits a horizontal sectional view of some of
the principal parts of the machine. Figs. 5,
6, 7,8, and 9 are detail views which will be
hereiuafter described. o

Similar letters of reference indicate corre-
sponding parts in the several figures. :

My invention relates to the formation of
what is known as the ‘‘lock-stiteh’’- by means
of a revolving .and vibrating arm and hook
for extending the loops of the needle-thread
and. a peculiarly-arranged bobbin for supply-
ing the locking-thread, operating in combina-
tion with each other and with the needie, sub-
stantially as hereinafter described.

- It also relates to the method or means for
producing the operation of the said revolving
and vibrating arm and hook; also to an.im-

- proved device for taking up the slack of the

loop between the bobbin and the revolving vi-
‘brating hook ; and, further, toanew contrivance
for feeding the cloth or material to be sewed.
To enable others to make and use my inven-
tion, I will proceed to deseribe its construc-
tion and operation. - .. ‘

_ A, Figs: 1, 2, 3, is the bed-plate of the ma-
chine upon which the cloth or other material
is placed to be sewed. ' '

" Bisthestationary avm holding the presser (.

D is the needle-arm attached to a rocker,
I, carrying a carved needle, ¢; but in place
of this nreedle a straight needle bar or slide and
a straight needle may be used. .

E, Figs. 1, 2, 3, 4, is the main shaft, or.asit
is sometimes termed, the ¢‘rotating mandrel”’
from whieli all the operating parts-deviveso-

. tion, arranged directly uiider the needle in
bearings beneath the plate A, having fast upoy
it the pulley F, through which it receives mo-

tion, the eccentric or crank G for driving the-
needle-rocker IV, and the feed-cam H, Fig. 2,
and carrying also the revolving and vibrating
arm T, Figs. 1, 2, 3, which carries the looping-*
hook I:which is represented in Fig. 5, in per-
spective, detached from the machine. The
said arm I’ is fitted into a slot, b, that is cut
centrally and longitudinally through the man-
drel, and secured by a pin, ¢, upon which it
is capable of vibrating in a plane or planes

~parallel with the axis of the mandrel while it

is caused to revolve with the latter. Thehook
1.is made with a pivot, &, in front, which is fit-
ted to turn or oscillate in a bearing provided

for it in the arm I, near the end thereof, and

to the opposite or front end of the said pivot
d, to the hook, there is secured a plate, e, of
the form of a circle having a recess, 10 11, ex-
tending about one-fourth of the way round it, -
and carrying a pin or projection, 12, against
which a spring, f, which is secured to thearm .
T/, presses in such a manner as to exert a ten-
dency to turn the hook I in the direction of
the arrow (shown near it in Fig. 3) as far as
permitted by a pin, g, which is secared in the
arm I, an@ which serves as a stop to the end

10 of the recess 1011 of the plate . "Thesaid

spring f keeps the hook I, when the latter is
not otherwise influenced, standing out from
the arm I’ inthe direction of a cirvele deseribed
from the center of the mandrel. .\t the back

of thearm Y’ there is, fast to the stem or pivot

of the hook, a pin or projection, 4, the duty of
which will be presently explained.

J, Figs. 2, 8, 4, is a stationary cam in the form
of a ring encircling the mandrel E, and having
a broad flange, J', to receive screws ! I, by.
which it is secured to a portion of the bed-
plate. Thi§ cam has its operating-face ¢ j k, -
whose form will be presently explained, pre-
sented toward the front of the machine. A

-| part of the exterior of the said cam also con-

stitutes one half of the bobbin-holder L M, for
holding the thin bobbin K from which the loek-
ing-thread is supplied. The other half, M, of
the bobbin-holder consists of a disk-shaped
projection from an-adjustable sliding plate, M,
which:s securcd by screw-bolt, N, to apart .
of the bed-plate A. The bobbin, which, being -
outside of the eam-¥, is some-distance from the.

L center of the mandrel E, is also arranged ob-

liquely both to the needl¢ and to the axis of
the mandrel, as iTistrated in Tigs. 3 suid &
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" tts front portion, which is the portion to which
thé rotary hook approaches the nearest, is the
farthest from the axis of the mandrel. The

“form of the face 7 j & of the eam and the rela-
{ion of the said face to the hobbin K are illus-
trated in Fig. 6,which exhibits the cam as
though projected on aplane. The duty of the
cam,ds to produce the necessary vibrating mo-
tion of the arm T and hook I on the pin ¢ ay
they revolve with the mandrel, to carry the
ioops over the bobbiu X: and to enable this
to be effected the arm ¥ is confined to the
htce of the cam by means of @ sleeve, Q, Fig.
2, and a gpiral spring, R, both fitted to & por-
tion of the mandrel B
ward of the cam, hook, and bobbin on purpose
to reeeive them,-the said spring being within
the said sleeve and resting against a Lolldl, ,
on the mandrel, and pressing. against a seat,
#, formed for it at the back of the said sleeve,
and the said sleeve having a finger, », which
presses upon the arm 17 at some-distance from
-the mandrel. At the least prominent pointin
the face of the cam there is an abrupt lateral
projection, m, .which serves as a stop to oper-
ate upon {he before- mentioned pin or projec-
tion 2 ow the stem of the hook 1, for the pur-
‘pose of operating the hook to throw off the
xoops, as will be 1)1'e%nt13 explained. p, Fig,
4, is a spring attached to the exterior of tne
piece M of the bobbin-holder, and having g
small ronnd tongue, ¢, near its e*«:lrmuty, pass-

- ing ﬂnoughahele inthe picce M and pressing
agy uusb the hobbin for the purpose of prevent-
ing the bobbin from mtthnsz, and of tempora-

Sr rlv detaining one side of the lﬂop ‘Whl]e it 1s :

]n%mo over ﬂle bobbiw.

Wig& 2 and 3, is a stationary buf aﬂ]usm-
ble pin standing across a space, P2, that is pro-
C vided hehind the lower Wut of thc cam: This
pin, which, is for the purpose of preventing
any slac kening of the loop between fhe bobbin
and the pin, is attached to a plate, +/, which
is'secured’ b\' @ 5(31‘(5W, %, to the ﬂanwe J’ of the

am, the said plate being capabie of being

moved to adjust the said pin to the proper po--

sition to prevent. the loepq getting slack, but
at the same time to pleventany excessive drag
uaponthem. -8 isastationary loop-guide placed
near the needle-hole in-the cloth-plate.  This

gaide, how ever, 101 ms 1o pard ot my inven--

tion.

The operation of forming the shtah is as fol—
jows:
Chy the neodle tha ouofh the cloth or material to
_he sewed, inthe usm} nmmicr, and' reétracted
Mlﬂ\c]onth 0 ‘('ommence the 6pening of the
oo, the ook
handrel, passess Between' the'tieedle
read,.dild asthe needle continues’ to rise
draws the thread” dow Wald in 1h(, form of 2
Loop, and tlie S‘lld’“l()()p, by redson: af the for-
ward swinging-movenicnt of the ary (mdhoo]\
‘ 1)1’0(1110@(1’,’1nc 11_1e riging- pomom ‘4 ’thc §wella
he eaiyy] is’ ("m]ﬁd on {0 (e frét of
tho bobbitr K, witli ‘oni! litlf on either sife of
e said hebibin, - Anthe revolution ol the avin

that is extended fox-,

The neddle-thread havmfr been carried |

T . 1irits rev olution with the arm

b

I’ continues over the receding portion, 7', of the
sweliing of the cam, the outer: Slde of theioop—
that is to say, the side whieh passes farthest
from the mf\ndx el——ig cdrried over the outer

' side of the bobbin, andatter it has passul com-
pletely over the hobbin, comes in contact with -
the pin », while the side of the loop which is

neavest the mandrel slips into awd is retained
in a noteh provided in the bottnmvot the part
I, of the bobbin- holder. Thig noteh is shown
in 1*15 7, which is an opposite side view of the
cam I, to that evhibited in Wig. 2. The loop
remaing in the notch
the pin », the latter taking up the slack as the
hook moves onward till, in the revolution of
the hook, the pin & strikes the projection o

and the continued revolution of thehooi-, while

the said pin is arrested, causes the pivot of the
hook to turn in its bmrmr“ in the arm 1, and

‘the point of the heok to be turned far enongh

toward the centér of the mandrel for the loop
to slip off it. - The hook, after thusletting the
leop go, isinstantly thrown back by the spring
Sfto the position re latively to the arm 1 rep-
resented in I‘lg. 3, to be in readiness to catch
a new loop as it passes the needle again, the

- old loop remaining slack. after escaping from

the hook, till the thenslon of the new one i3
commenced, when the old one is drawn up
through the cloth, to furnish thread for the new
one, and so drawn tight.

T, Fig. 2,is the feed-bar, attached by @ pm.
w, to a shde, T, which w011\s horizountally be-
low the bed-plate A. 'I'he said bar has two

. projections;w x, which passthrough holes pro-

vided for them in the bed-plate. The said bar
and the said slide U, are both ommwd upeh

by the double feed-cam H, to give the former
a rising and falling motmn to cause the pro-
jeetions x x to be raised ‘11)0\ ¢, and to permit

them to descend below the upper surface of

the bed-plate, andto give theslide a horizoutal

motion. This slide ‘md feed-bar are substan-
tially like the slide and feed-bar of cther gew-

ing-machines, and the length of the movement .

of the,slide may be controlled in the usual or

‘any well known manner, to vavy the length of
‘feed for longer or shorter stitches; buti

t.is only
in the nharacter of its own- movement ‘that my

feed-apparatus resembles the feed-apparatus

heretofore used for séwing-machines, and the
manner-in which the eloth or andterial to be

sewed is laid hold of to be.moved along differs -
very essentmlly from' the.modes herctofore®
used, asI will proceed to explain, with partien-

lar refevence to Figs. S and 9, whuh ALG -2N-

larged views of the éssential olemontb of this

p‘u‘t of my invention, the former-being a sids
view corresponding with Rig. 2, and the Jatter
a section corresponding with Itig. 3. The two
projections x x, have their 111)1)6]."‘5111f&(’(‘%
smooth awd nearly flat, and parallel with-the

uppel surface of the bed -plate, boing -only
| slightly” beveled or rounded: toward:the year

éuds; amd having the front ends, or these onds

from whiech the material i woved in feoding,

terminate i squave form or ina very s iw

13, and in rontact with - -



 wheel,
moves forward to feed, it forces the material.
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Iy acute anale, as shown at 1414, These pro-
jections’ operate in combination with two
yvheels.

pheries, and which are fitted to
foot of the presser C, and secured
therein by -pins z #, which constitute axles
upoir which the said wheels are capable of ro-
tating in planes parallel with the movement
of the slide U, each wheel being arranged a
little in front ‘of its respective projection z,

~ and with the radial faces of its lower notches
toward the said projection. The bottoms of
the, wheels are siightly elevated above the up-

Ter “surface of the bed- -plate or of the material
.16, Figs. 1, 2, 3, 8, and 9, when the bottom
pmt 15, of the foot bears upon it. When the
: prcuec’aons # & are raised preparatory o the

. feeding movement, each forees the cloth or

other material mto a notch in its respective
and. when the -projection afterward

into the angle -of the notch and its continued
movement causes the ratchet- wheel-to turn

along with it, and as the cloth passes along-

and the projection approaches a Pposition be-
low the center of the wheel, the presseris lifted
and the €loth that was pressed into the notch
rolls along until the angle of theprojection ar-
rives dueetlv under the center of the wheel
where it is stopped The feed-movement is
greater or less, according as the feed-bar is al-
Towed to recede to a position in which it will
raise the cloth higher or not -so high up the
- periphery of the wheel. -The condition of the
parts at the commencement of the feeding op-
eration is shown in black outline, and their
condition as the feed terminates in red out-
. line, in Fig. 8. 'The wheels y y do not touch
the material when the projections x x are be-
low tlhie upper surface of the bed-plate.
singlé projection, », on the féed-bar, and a
slngle ratchet-wheel on’ the presser may be
used; but I prefer to use the two projections
and two wheels as 1epresented in the draw—
mgs.

V V' are a pair of friction-clamps of disk
form for producing tension- on “the needle-
thread. V is stationary, and V' is fitted toa
hub produced on V, and is serewed up to-
ward V by a thumb- screw, ‘W, with an inter-

posed spring, X. The thread on its way to

and from these clamps is conducted by a guide,
Y, in such a manner that it passes round the
hub of V and forms nearly a complete circle
- within the clamps. The tension is regulated

by screwing up the disk V' W1th more or 1ess
tightness.
I do not claim the use in a sewing-machine
~of 4 hook revolving in a fixed plane, in com-
bination with a bobbin arranged vithin or con-
centric to the circle of revolution of the said

.

which “have ratchet-like notches:

A

hook, as thls 1shused in. the machme. of A. B.
VVllson patented June 15, 1852. Nor do I
claim the feeding of the mater]al by means of
projecting teeth workmg up through the bed-
plate and forcing the cloth against a presser;
nor yet the use of wheels acting on the upper
surface of the material to nove it along; but,

‘WhatIclaim as my invention, and desue to
secure by Letters Patent, is—

1.. The attachment. of the looping-hook I to
an arm, I, or its equivalent, which has a re-
volving motion and also a vibrating motion in
a direction transverse to its revolution, and

operates, substantially as herein desenbed in

combination with abobbin, K, arrafdged rela
tlvely to lt substantlally in the manner her e-
ln SeU A J.IJ

2. Thestatlonaly camJ apphedm combma-
tion with the revolving arm I, which" carries
the looping-hook, and ‘with a spring, R, and
sleeve-Q, or their equivalent, for holdmg the
said arm in contact with the said cam to pro:

duce the vibrating motion of the said hook

substantially as herein described.
3. The combination of the stationary cam J
and the fixed portion L of the bobbin- holder,

substantially as herein described.

" 4. The looping-hook made and fitted to turn
in the revolving and vibrating arm I, as de-
seribed, and prov1ded with apin or plOJectlon,
h, operatmg in combination with a fixed stop,
m, substantially as and for the purpose Lerein
set forth.

5.  The extension of the mandrel E forward
of the rotating hook, as herein described, for
the purpose of carr ylng the spring R and a

sleeve, Q, or its equivalent, by which the re-

volving and-vibrating arm T, which carries

the hook; is kept in contact w1th the cam from
~which it derlves its vibrating motion.:

6. The adjustable pin r, apphed and opel-

- ating, substantially as ‘herein deseribed, in

combination with the revolving and vlbratmg
looping-hook and the bobbm, for the purpose
set forth.

7. Feedmg the cloth or material to be sewed
by means of one or more smooth-faced angulm
projections, 14 14, on the feed-bay, or its equiv-
alent, and one or more ratchet-like wheels, y
Y, attached to the presser, said wheels being
arranged with the lowest portions of their pe-

Tipheries above the bottom of the presser-foot,

and the said projections pressing the matenal
into one notch at a time of each wheel, and
operating in combination therewith, substﬁn-
tially a8 herein described. .

HIRAM W HAYDEN,’V ‘

Wltnesses
THEODORE S BUEI,
NORTON J. BUEL.




