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UNITED STATES

PATENT OFFICE.

~ ELLIS DRAKE, OF STOUGHTON, MASSACHUSETTS, ASSIGNOR, BY MESNE
ASSIGNMENTS, TO THE DRAKE SEWING MACHINE COMPANY.

’

IM PROVEMENT IN SEWING-MACHINES.

Specification forming part of Letters Patent No. 155,932, dated October 13, 1874 ; reissne No: 7,154, date
' . -~ June®, 187G ; application filed May 17, 1876. :

DIvisioN A.

To all whom it may concern:

Be it known that I, Brris DRAKE, of
Stoughton, in the county of Norfolk and State
of Massachusetts, have invented certain new
and uscful Improvementsin Sewing-Machines,
of which the following is a specification :

My invention relates to a sewing-machine
for forming a new and improved stitch which
I have invented, said wachine and stitehh be-

ing especially designed for sewing leather and’

other Lieavy work, being particularly adapted
to harness-makivg, shoe-making, and the like.

My invention cousists in various new and
improved combinations and arrangements of
devices for produocing said imeproved stitch.

In the coustroction of this mackhine I employ
an eye-pointed needle, in connection wiil a
work-supporting arm adapted to enter any
portion of the interior of a boot or shoe. A
reciprocating locper for the under or stitch
thread co-operates with a guide for said
thread, so that a loop of the under or stiteh
thread will be passed through a loop of the
needie-thread, and in. whicl the looper and
the gtiide are independently carried by the
work-supporting arm.. . :

In the operation of these parts the under
thread forms the stitchdoop, while the needle-
thread serves as the carrier for said Toop. In
this eombination the employment of an eye-
pointed needle enables me to use two threads
with a work-supporting arm adapted to enter
the interior of a boot or shoe.

In the combination with the eye-pointed
needle, the looper, thread-guide, work-stip-
porting arm, and presser-foot, I employ a
swiveling feed device, mounted upon pivoted
arins, the object of which is to enable me to
Sew ny portion of the interior of a boot or
shoe by the employment of two threads, {from
one of 'whieh only the stiteh-loop is formed.
In the formation of this stiteh-loop, it is neces-
sury that it showld Le automatically regulated
in length to correspond swith the thickness of
the work; and this I accomplish by a new
combination of mechanism, in connection with
the feed device, presser-foot, and loopet,
- whereby the thickness of the work determines
the length of the stitch-loop. In effecting

this object I make the conncetion of the feed
device and presser-foot. with the loopér-con-
nections at a point coincident with the axis
of the needle-bar; whereby the vertical move-
meutof the presser-foot accurately determines,
through the functions of a double eam, ar-
ranged Dbetween the presser-foot and the
looper, the backward movement of the looper,
and consequently the proper length of the
stiteh-loap, while at the same tice this axial

-conmection allows the presser-foot and feed

device to be swiveled in accordance with the
required direction of the work—such as sew-
ing round the toe and heel of a shoe. Con-
neeted with this automatic adjusiment I com-
bine an independent adjustment to adapt the
machine to the various classés of work for
which the stitch is applicable. '

In some classes of work it is desirable to
conceal the ends of the stitehi-loops, that ths
face of the stitches may give the appearance
of hand-sewed work, while in other classes of
work, where the face of the stitch is not ex-
posed to view .in wear, wnd where greater
strength is required, the ends of the stitel-
loops may project beyond the surface of the
work, whiclt are subsequently riveted in the
operation of rubbing down the seam formed
thereby. a - .

The independent adjustinent referred to s
to conform the length of the loop to these con-
ditions; and when once this adjustment is
made, the lengths of the loops are determined
automatically, the same as if they were equal
in length to tho thickness of the stock.

The feed-points are provided with double
slots, and so cotnected with the presser-foot
and the needle-bar that a downward and for-
ward motion will be given them at the sanle
timne to feed the work.

The*councetion of the looper and presser-
foot with the double cain is made by a yoke,
through which the said double eam imparts
the proper movement to the looper, These
movements are peculiar in order to form and
give the stitch-loop the right length and cast
1t off.

The looper and thread-gnide are arranged
to operate on opposite sides of the work-sup-
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porting arm, and both these devices are some-
what peculiar in construction, to adapt them
for joint operation with an eye-pointed nee-
- dle and the small end of the work-supporting
arm. v -

_ A marker or ereaser and feed-point are com-
bined in a single deviee, for use in place of the
feed-points, and in eonuectign with the presser-
foot, feed-arm, and necedle.-bar, so that the
movement, of the needle-bar. eperates the
creaser and the feed-point, which is formed
thereby., , '

In uniting the uppers to the soles of boots
and shoes two threads have been employed
on what is knowf as “turned work,” with a
“lock-stiteh,” by the employment of a shuttle,

- while a single thread has been used in connec:
tion with a barbed needle to form what is
-known as the ‘chain-stitch.” But the em-
ployment of two threads for forming a. stitch
which pasges directly from the exterior to the
interior of a boot.or shoe, on, its bottom, has
not hitherto been dene in sewing-machines,
to my knowledge, and this is the distinguish-
ing feature of my invention, in_connection
_With the peculiar stitch formed by my ma-
chine. : : o

In ‘the accompanying drawings, Figure 1
represents a side elevation of my improved.
sewing-machine, adapted for “orming my new
stiteh ; Fig. 2, a front elevation of the same;
Fig. 3, a detached view of the doublé cam or
eceentrie, in connection with the yoke ‘of the
looper-rod; Fig. 4,  a detached viéw _of the
marker or creaser and feed-point, for mark-
ing between and raising the stitclres’ while
feeding the work, when used in- the place of
the feed device shown in Fig. 1; Fig. 5, a.de-
tail side view of the work-supporting arm,
showing the looper projected; Fig. 6, a hori-
zontal section of the same, showing the thread-
guide projected and the looper iu position to
take the thread: therefrom; Fig. 7, a similar
view to Fig.6, with the looper retracted in

. position to advance and form the stitch-loop ;
" Fig. 8, a horizontal section of the same, show-
ing the thread-gunide retracted ; Fig., 9, a sec-

tional view, showihg the formation of the

stiteh in uniting the work; Fig. 10, a cross-
section thereof through one of the stitches;
. and Fig. 11, a portion of the bottom of a boot
or shoe sole, showing the appearance of the
stitch in. the channel. - : :

A represents the frame of the machine, and
which supports the various working parts of
‘the same, and B the driving - shaft, provided
with a fly-wheel, C, and from whicli shaft the
proper motion is transmitted to the various
parts, as will be hereinafter explained.

D represents a reciprocating needle - bar,
mounted - in guides in the head of themachine,
and operated by-a pin or eam, E, upon ‘the
" end of the driving-shaft, working in a slotted
cross-plate, F, secured to the needle-bar. Up--
-on the lower portion of the needle - bar is se.
_cured @ collar, G, which may. be adjusted
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vertically thereon, the object of which is to
operate and regunlate the feed device, in con- .
nection with a shoulder, 8, on the needle-bar
above the collar.

The said feed device consists of two feed-
points, H, secured near their front ends to
the presger-foot P, by means of bolts K pass-
ing through stots L I/ in the feed-points, and -
connected at their outer ends to the lower end
of a curved feed-arm, M, in a similar manner,
8o that the action of. the two slots will allow
the said points to work freely thereon, and
rise -and fall at proper times during their
backward aud forward motions. o

The feed - arm- M is pivoted between the
ends of the supporting - arms N N, which are
attached to. a plate, W, pivoted to and pro-
Jjeeting from :the lower meedle - bar bearing.
Said feed - arm is in form of a bent lever; as - -
shown, and passes through the presser - foot-
arm, and to its upper end is pivoted a clutch
or coupling, R, whose upper end embraces the
needle-bar above the collar G, and by which
the said feed -arm is operated to make the
feed on the upward stroke of the needle-bar,
while the shoulder S, on said bar, acts upon
the cluteh ‘or .coupling R upon the descent of
the needlé-bar, to retract the feed-points, thns
giving the proper reciprocating motion to said
device, and raising the points by means of
their slotted connections, during their baek-
ward movement over the work—the separate .
slots for this purpese being arranged - the
front one, L, nearly horizontally, and the outer-
one, L/, nearly vertical, as will be readily un-
derstood from the drawing. ‘ '

.The presser - foot P is attached to and car-
ried by.a rod, N’, which moves vertically in
guide-plates w W, pivoted to and extending
ouf from the dpper and lower bearings of the
needle.- bar, while a stem, T, rising from the
upper end of the presser-foot arm, gerves as a
bearing for a.spring, U, secured In a vertical
tube O, to' give the presger-foot and feed-
points: the proper downward pressure upon
the ‘work, as shown; and the degree of its
‘pressure upon the work:is regulated by an ad-:
Justing-screw, V; which bears upon thespring
80 a8 to suit the nature of the work.. - ,

The vertical rod N’ operates with the feed . -
device, and, together with tlie presser- foot-
and the tube confining its pressure - spring,.
is secured. to and -carried. Dy  the pivoted
plate W W of the needle-bar bearings, so-
that the feed - device and presser-foot can be
given ahalf-revolation aronnd said needle-bar,
and independent of the same, B
 The feed-points H are so attached and op-
erated upon the presser-foot that, by the down-.
ward and forward motion given by their slots,
they descend below the work-bearing surface
of the presser-foot, anil, at the same time, rise
and meparate the presser-foot- from the work.
-by the compression of the presser-foot spring,
whereby the work is-earried. along the face of

‘the supporting-arm by the feed-points, to cor-
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respond with their horizontal motion, trans:
ferring at the smme time the pressure of the
presser-foot spring to that of the feed points,
thus obtaining an equal amount- of pressure
upon the work at all times during the process
of sewing, and avoiding a separate device for
raising thie presser-foot at the instaut of feed-
ing the work to form the required space be-
tween the stitches. =
_ The ndcedle ¢ has an eye, ¢, for carrying the
apper thréad,and, in combination with-a work.
sapporting arm, A2, which eaters within' the
‘boot or shoe, and earries the stitch-thread and
the swiveling action of the feed device, I am
enabled to employ two threatls in uniting the
soles and uppers of boots and shoes, by pass-
ing the stiteh from the ontside to the inside of
the work, and reach any part of the work.
This advautage results from the use.of the
eye-pointed needle-looper, thread-guide, and
work-supporting arm in the formation of my
improved stitch-loop. -

7 is the lifter by which the presser-foot and
the feed device can be lifted from thoe work:
The “throw ? of the feed-points, which deter-
mines the length of the stiteh, is adjusted by
means of the collar G on the needle-bar. by
raising or lowering said collar.

Al represents a double cam, secured on the
cam-shaft I3, and which works within a yoke,
B, secured to a rod, ¢/, passing downward
through the frame, and conneeted at its lower
end to a bell-erank lever, D/, whicl is con-
neeted withand transmits motion to the looper

and. thread - guide, as will be presently de-

scribed. o

Tlic said yoke B! has a friction-roll, B/, Fig.
3, which rests upon and is operated by the
double cam Al, giving a vertical reciprocating
motion to the yoke, and operating the looper
through the erank-conuection. To the upper
side of this yoke is attached a short rod, IV,
which passes upward through & guide-plate

and connects with a forked end, G, of ale-y

ver, HY, pivoted to the top of the machine,
Said rod F is surrounded with a spiral spring,
which presses upon the yoke and gives its rod
O its downward movement after it has been
ised by the double cam. The lever H is
also connected at its front end to the presser-
foot rod N’ by the swiveling connection K2,
and this point of connection must be in the
line of the axis of the needle-bar, as shown,
to produce the proper movement of the looper,
and admit at the saime time the swiveling mo-
tion to the feed device and presser-foot.

The bell-crank lever IV is connected to and
operates the looper I, giving it & forward and
backward reciprocating motion as the. yoke
Bt rises and falls.

It will be perecived that the double cam Al
gives four motions for each stitch in sucees-
sion to the yoke and looper-rod, and these
movements are transmitted to the looper.. The
first of these movements takes plaee just as
the needle begins to return through the work,

and causes the looper point or hiook to ad-
vance through the loop of the upper thread
and seize the lower thread from the gnide K,

~and then recede, bringing a loop of the lower

thread through tho loop -of the upper thread,

"and holding it in this position until the necdle

is just about to leave the work, when a simi-
lar forward movement of the looper takes
place, the looper advancing only until its point
comes directly under the lole in the work sup-
porting arm, through whieh the needle passes,
which releases the loop, and allows it to be
drawn up into the work, and while the needle
is again returning to- form another stitch a
backward motion is given to the looper to pre-
vent its point from intercepting the loop of
the upper thread, while being formed by the
receding of the needle. . C T

The looper T is carried by and lies along the
side of the upwardly-inclined work-supporting
arm A?, and is held in position by a screw, 1%
whielt passes through a horizontal slot, j, by
which, notwithstanding the inclined position of
the looper, it has a horizontal movement, its
looping end being wade horizontal to corre-
spond with the horizontal end of the work-sup-
porting-arm, so. that said arm carries a looper
for the lower thread for operation with the nee-
dle-thread. The thread-guide K' is also car-
ried by the work-supporting arm, and .is at-
ranged on, the side thereof, opposite to the

looper. 1t consists of an arm, 13, pivoted to

the side of the work-support, and connccted
to a spring, T4, the normal position of which
is to maintaiu the thread-gnide in its retract-
ed position.

The front end of this arm I*is bent at right
angles, and has an eyT, and passes through
an opening, I, in the work-support, directly
below and in front of the needle-passage, and
carries the under thread, Near the- pivoted
end of the thread-guide, and projecting from
the spring, is a stud, M/, extending throngh
an apertare in the work-support, and ~oming
directly opposite a recess, k, on the under edge
of the looper. The said stud is made to op-
erate the thread-guide, and cause its eyed end
to approach and meet the looper as it moves
forward, so that it can receive the thread and
recede again after the loop is taken. Thefirst
movementis caused by the looper passing over
said stud, and the second by means of o snit-
able spring, to throw the thread-carrier back.

In this movemént of the thread-gnide the
looper acts as @& cam upon the'stud M/, so that
both the looper and the thread - guide are
upon opposite sides of the supporting-arm A%,
and they are both operated from the bell-
erank connection with the double cam, and
directly within the boot or shoe while sewing
with two threads. The stitei-loops areformeid
of lengths corresponding to the thickness of
the work operated upon, by meauns of devices
operating antomatieally iv combination with

-the presser-foot, and the devices for operating

the looper, and this result is governed by the
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height of the presser-foot from the surface of
“the work-support. These devices consist of
the lever H', connected-at one end with the
presger-foot rod N/ in the line. of the axis-of
the needle-bar, and at the other end with the
looper I, through the yoke and rod B! (¥ and
_the bell-crank, thus completing the eircuit of
tliese devices and operating them by the
double cam, the adjustment of the lever H/

by the serew I' serving to bring the frietion-’

roll B4 Tig. 3, neater to or farther from the
acting points of the double eam, and thus give
- the desired movement to the looper, the thick:
. hess of the work serving as the gage for the
length of the loop, by means of the presser-
foot resting thereon, and when-ence the proper

- adjustmentismade, the operation to conformto .

the varying thicknesses of the work—such as
.the ball and shank of the shoe—is automatic.
. The adjustment of the lever H’ to- depress its
-ecam-connected end will make the loops longer,
while the elevation of such end of the lever
will make the loops shorter, and correspond-
ingly must be the backward movement of the
looper, there being no variation in the forward
throw of the looper to take the loop. The
‘connection and co-operation of the devices by
which this is determined are of simple con-
‘straction, and extend from the presser-foot
" above the stock to the looper below the stock,
and in connection with a loop forined by a
needle-thread from above and an under thread
from below the work. The vertical guide-rod
N’ of the presser foot carries onits upper end
acranked coupling, O/, the upper crank portion
* »»f which extends over the end of the lever H’,
which connects with the double-cam yoke.
Through this crank-coupling extends down-
ward an adjusting-screw, I, carrying on its
lower end a flanged collar,. K3, which ig em-
braced by the front forked end of the lever
H’, whereby I obtain a swiveling connection
of the feed-carrying device with .the lever,
‘which automatically controls the lengths of
the loops by its connection with the operat:
ing looper-cam. The looper-rod C/ is made
adjustable by means of a screw-sleeve, I, and
lock-nut union m, with the yoke-rod, so that
by adjusting the screw-sleeve the loopei-hook
is made to have its proper relation with the
thread-gnide and the needle. - A
The adjustment of the lever H’ serves an-
other important advantage. In different
classes of work it is desirable to conceal
the ends of the stitch-loops within the work,
while in other classes of work it is ad-
vantageous to have thé loop ends project
.. beyond the surface. In the former class the
concealing of the ends of the loops gives the
. appearance of hand-sewed .work; while in the
other class greater strength of stitch being
“regpired, I am enghjed, by the projection of
. the ends of the logpy beyond the supface, to
rivet them in the operation of finishing or
rubbing down the work. This I effeet by ad-
justing the lever-screw I' as required, to. make
thy looper have a greater backward move.

ment than the thickness of the stdek would
give, and thereby give greater length to the
stiteh-loops, and the desired projeetion of the

' ends thereot beyond the surface of the work.
‘The reverse adjustment of these parts gives

loops of less length than the thickness of the
stock, so as to conceal the ends of the stitch-
loops. By this independent adjustinent 1 con-
trol the operation of the machine te sait dif-
ferent classes of work. o

The cam Al (shown in Fig.3) has two sep-
arate and distinet acting points, # o, Fig. '3, "
of unequal radius. That portion of the cam
n farthest from its center is to project the
looper-point, to engage with the under thread
to-form the stitch-loop, while the second or
lesser projection o of the cam serves to give
the looper a quick forward movement for

-casting off or releasing the loop from its barb;

but this action of the eam must not project -
the looper s6 that it will engage with the un-
der thread during the-upward motion of the
needle, but simply casting off the loop to allow
the needle.to complete the stiteh. The por-
tion of the cam between its acting points is
concentric with the driving-shaft,-and gives
no movement to the looper, while the deproes-
sion between the acting points allows the
looper to be forced back by the action of the

_spring upon the yoke B!, and carry with it the

stitch-loop to its proper length, ‘
_In passing from the lesser cam-projection to

the concentric portion, the looper, having cast

off its loop, recedes enough to allow the nee-

-dle to again form a loop to receive the looper.

- P’ represents a device for taking up the nee-
dle-thread, and cousists of* a lever, R/, carry-

‘ing a grooved roll, 8/, at its end, and held in

position by an adjusting-spring; T/,'which may
be set s0 as fo press with more or less force
upon the thread, by means of & set-screw, U/,
by which the take-up is attached to a hanger,
V!, secared to the frame. The needle-thread
passes round the roll 8, and round a grooved
roll, W/, Fig. 2, on the collar G of the needle-
bar, and the take-up pressure is made upon
the thread between by the guide-roll 8/, The
needle-thread is supplied from the spool Z},
which is fitted with a tension device, A3, con-
sisting of a netehed spring-pin, so set that its

.notehed end will engage the periphery of the

spool, and give the desired pressure or tension
thereon. ’ C T
- The thread for thestitch-loop passes through
the guide K! from the spool Z2. -~
Reference being had to the drawings, Figs.
9, 10, and 11 show the stitch as being formed
by the lower thread a, the upper or needle
thread b serving as the carrier for this lower
or stitch thread. This Is done by first passing
the upper thread b through the work by means
of the eye:pointed nyeedle ¢, and then drawing
a 10@9", , of the nnder thread a through the
loop ¢ of the upper thread, formed by the re-
ceasion of the needle. The under-thread loop
isthen released by the forward movement of
the looper, and is drawn up inte the work by
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the return of the needle filiing the Lote made ;

}hereby, and forming two loops or a double
00). .

1t will be perceived that the stiteh thos
formed will presept but one thread on each
surface of the work, giving the appearance of
hand-sewed work, while the strands of the
stiteh in the needle-hole will consist of four
thyeads or strands, and completely and abso-
lutely fill the hele formed by the needle, and
will be so packed or crowded therein as to se-
curely and firmly bind the work together.
The stitch, however, being embraced in a di-
vision of this patent, need not be miore spe-
cifically described herein. -

I claim— '

1. The rombination, with an eyed needle,.

carrying an upper thread, and the wovk-sup-
porting arm A% of a looper, I, and guide K, for
the under thread, arranged upon said arm,
said looper- operating to convey from the
turead-guide the loop of an under or stitch
thread through a loop of the upper or needle
thread. »

2. The cowmbination, with an eye-pointed
needle, work-supporting arni, its looper and
thread-guide, of the swiveling feed and presser
foot devices for joint operation, as set forth.

3. Thethread-guide K, having theri ght-an-
gled eyed end, and a cam-pin, MY, and spring-
connection at its opposite end, in ecmbination
with the looper, having a cam-recess, k,and a
slot-guide, j, said eyed end and cam-pin being
arranged to extend laterally through the
work-supporting arm, for operation as herein

. set forth. ‘

4. The arms W, pivoted to the frame, in
combination with the presser-foot P, its rod
N/, the feed device I M R, the collar G, and
shoulder S-of the needle-bar, substantially as
and for the purpose herein set forth.

5. The combination, with the presser-foot
P, coupled for automatic operation with the

looper I, as deseribed,-of the needle-bar D,

saitl conpling being arranged in line coinci-
dent with the axis of the needle-bar, for the
purpose described. . o

6. The combination of thelooper, thethread-
guide, and . the presser - foot, of connecting
mechanism, substantially as described, where-
by the length of the stiteh is automatically
determined to suit the thickness of the work,
substantially as specified. ) .

7. In eombination with the looper connect-
ing and operating devices, and the needle-
bar, the couplings O’ R, and the feed and
presser foot devices, for the purpose specified.

8. The combination, with tle eye-pointed
needle, operating through the top-of the work-

- supporting arm, of the thread-guide through
the side of said arm, and the looper, along the
arm side, to operate, in the manner described,
upon flat surface-work.

9. The combination, with the screw-rod €',
the cam-yoke B!, and the looper I, of the
screw-sleeve ! and the lock-nut m, whereby
the looper-connection is adjusted.

10. The combination of the double cam A, -
on the driving-shaft B, with the yoke B! and
its vod (7, connected with and operating the
looper, snbstantially as deseribed. '

11. The feed - points Il H, sceured to the
presser-foot by pin K, and provided with dou-
Lle slots, as described, and attached to the
fced-arm I, in combination with collar G and
shoulder 8, Ly which said feed-points are op-
erated, to have a downward and forward mo-
tion at the same time, to move the material
upon the work-supporting armn. .

12. The combination, with the double-siot-
ted feed point or points, the feed-arm M, piv:
oted to the frame, as described, and the nee-
dle-bar, of the presser-foot I, its gnide-pin T,
and the presser-spring U, whereby the spring
force of the presser-foot is transferred to the
feed point or points during the operation of
feeding the work, and the use of a separate de-
Vice for that purpose avoided. ]

13. The rod N/, which carries the presser-
foot, in combination with the lever H’ androd
T, by means of which the throw of said rod
is regulated, for the purpose of controlling
the movement of the yoke B, and regulating
the length of the loop cf the under thread, as
herein set forth. .

_ 14. The combination of the rod N/, cranked
coupling O, set-screw 1Y and lever I/, con-
nected with the rod I, by means of which the
throw of said rod F/ may be adjusted, to give
a greater or less length to the loops than the
thickness of the stock being sewed, as hierein
set forth, T . ‘

15, The yoke B! and adjustable rod C/,in
combination with the crank-arm D/, and looper
1, operating together, as herein set forth.

16. The device for taking up the thread,
consisting of the lever I, roll &/, and adjunst-
able spring T/, attached to tlie hanger V/, the
roll acting directly on the thread as the nece-
dle rises, all substantially as lerein described.

17. The marker or creaser B* 13, for at-
tachment to the feed-arm M and presser-foot
P, as described, and adapted to be operated
by the collar G, and shoulder ‘S on the nee-
dle-bar, as herein set forth, and for the ob-
jeet specified. ' ‘ : A

18, The combination, with the presser-feot
and the feed-operating mechanism, of acreaser,
substantiaily as described, whereby the work
is fed and the spaces between the stitches
creased or marked.

19. The combination, with the work-sup-
porting arm, adapted to enter a boot or shoe,
and a reciprocating needle, of a mechanism
fordoubling and quadrupling an un der thread,
and for drawing sait thread quadrupled into
the needle-hole by the needle-thread, substan-
tially as described.

In testimony whereof I have affixed my sig-
nature in the presence of two witnesses.

ELLIS DRAKE.

Witnesses :

A. E. H, JOHNSON,
J. W, HAMILTON JOHNSON,




