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UNITED STATES PATENT OFFICE,

 ALFRED SWINGLE,

OF BOSTON, MASSACHUSETTS,

ASSIGNOR TO ELMER

TOWNSEND.

IMPROVEMENT IN SEWING-MACHINES.,

Specitication torming part of Letters Patent No.

To atl whom it may concern :

Be 1t known that-I, ALFRED SWINGLE, of
Boston, in the county of Suffoik and State of
Massachusatts, have invented new and use-
tul Improvemults in Machinery for Sewing
Cloth, Leather, and other Material; and I do
herebv declare that the same s fully described
and 1"epresented 1n the following specification
and the accompanying dmwmﬂ,s letters, fig-
ures, .and references thereof. |

Of the said drawings, Figure 1 denotes a t(}p
view, I'ig. 2 a side elevatwn, and Kig. 3 a
front end vi aw,ofasewing-machine con&tmcted
mn aceord.:mce with the 1)1111(311)168 of my In-
vention. Iig. 4 is a central vertical and lon-
gitudinal section of said machine. Fig. 5 is
an under side view of it. ITig. 6 1s a trans-
verse section of it, taken through its awl and
needle, sald section being made so as to rep-
resent parts intervening between the needle-
~carrier and the front end of the frame of the
machine. Such other figures as may be nec-
essary to a more complete delineation of the
parts of my invention will be hereinafter re-
ferred to and explained.

In the said drawings, A represents the bed
or table of the machine containing said inven-
tion. B is the hollow arm or &,t%ndald that
projects above and over the same and sup-
ports most of the operative parts of the ma-
chinery arranged above the top of the table.
C 18 an awl or punch, which operates in con-
nection with a hook-needle, D, their respeet-
1ve carriers or slides being seen at E and T,
and one being placed over the other.

The thread-guide or thread-carrieris repre-
sented at G. Tt consists of a bent or curved
arm fixed to the lower end of a vertical shaft,
H, to which a 1"6011)1"0(3;.1131]10 horizontal 111tel-
mittent rotary motion 18 to be imparted, in
order at proper times to lay the thread across
the needle and below its barb, or in the notch
of sald barb. The thread proceedinﬂ down
through the end of the guide G is shown at I,
1t bemﬂ* carried from a spool or bobbin, h,
throuﬂh the eye of a small projection, I, and
thence around the grooved per 11)]1@1‘3 of a
‘roller, M, that 1uvolves freely on a statlonf.u‘y
pin, \T Trom this roller the thread is car-
ried to and through the thread-guide G. An-
other and Smfﬂler roller, O, hwmﬂ a4 COnvex

|

l

@ the lower arm of a bent lever,
jected, the said lever being made to tmn upon
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periphery,oronecurved transversely to fit into
the gr ooved periphery of the roller M, is made
to bear upon the thread resting on the roller
M. The said roller O is carried by a fork, P,
whose shank extendsthrough a stud, I3, (1)1‘0—
jecting from the arm 1B,) and has a helical
spring, S, arranged upon it, and made to op-
erate 0 as 1o force the roller O toward the
roller M. The upper part of the said shank
15 provided with a male serew cut upon it,
such having a female screw-nut, T, which, by
being scr ewed down against the stud IR, SeTVes
to raise the roller O ftgmnst the pressure of
the spring. -

The thread-tension 'Lpp‘Ll‘ltHS composed of
the rollers M and O, their fork Py 1ts screw
and nut, and Spl_'ing, as above described, is of
great advantage when a waxed thread is em-
ployed in thé machine, it producing a proper
and uniform tension of the thread, and pre-
venting the wax thereon from being seraped
ther eﬁ om, as takes place when a wqxed thread
18 carried fmd pressed between two flat sur-
faces. -

The prinecipal operative parts of the machine
obtain their motions from the rotation of a
1g-shatt, U, which carries a fly-wheel,

drivit
V, and may be put 1 revolution by any suit-
able motor. T'his driving-shaft is furnished
with a grooved cam, W, the groove « of whose
periphery 1s represented in Fig. 7 as devel-
oped upon a plane surface. In the said oroove
X, 18 pro-

a fuleurm, as seen at Y. The fr ont end of its
upper arm 18 so jointed to the awl-carrier T
that when said arm 1s moved upward and
downward it shall produce vertical move-
ments of the said carrier, they being governed
by the operations of the groove « (of the cam)
on the lever, a side view of said lever being
exhibited in red lines in Fig. 4.

Theshaft H of thethread-¢o 111(10 Grisprovided
with a curved groove, as 1"*eprese11t.ed at b in
Ifig. 8, such groove being made to receive a
pin ov smd ¢, projecting from the awl-carrier,
as seen 1n luﬂ 9, which 1s a side view of said
carrier. By means of the cam 6 and the stud
cthe carvedarmof the thread-carrierismoved

S0 as to carry its eye toward and away from
and by the needle at proper times, the said
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arms being made to move through the sector | tinued rotary movement of the driving- -shatt,

of a circle “and to lay the thread in a very ob-
tuse angle across the needle.

A Vertlml rod, 7, slides freely in the arm
B, and is raised 'and lowered by means of a
Slotted lever, d, which turns upon a set-screw,
¢, that SGI‘W"& to confine said lever in 1)051‘{101:1
This lever is shown in Figs. 1, 3, and 6, and
more particularly in Kig. 10 which exhibits

a side view of it, its cam- 111131110 slot f, set-
serew e, and the pin g, which extends from
the slide-rod Z, and enters the lifting-slot. To
the lower end of the said slide-rod 7 there is
fixed what may be termed the ‘‘stationary
bearer,” which is simply a plate of metal
formed as seen in top view in Fig. 11, and 1 111
side view and end views, as shown in IFigs. 2
and 3. Itis provided with a long opening or
noteh, 4, through which the awl fmd the needle
play. This befu‘er is arranged directly over
the feeder k, (see FFigs. 4 and b,) which operates
in connection with what Iterm a *‘lifter,”’ m.

Fig. 12 exhibits a view of that side of the
sald 1eeder which is next to the rocker-arm w».

Fig. 13 is a view of the elevator, Such
elevator sliding between parallel nmdes x
fixed to the inner side of the feedel as Seen
in Fig. 23, which is a view of such inner side
C the feeder.

Fig. 14 1s a view of that side of the lifter m
W 11011 is next to the feeder, while I'ig. 15 18 a
view of that side of the ﬂulde plate N wluch
is next to the lifter, the %%1(1 elevator, lifter,
feeder, and guide- phte being exhlblted also
in Figs. 4, 5, and 6 in their 1elat1\Te positions
with 1eSpe(,t to cach other, and as placed upon
a round stud or pin, o, projected horizontally
from aslideor cm*ria-ge, p, which 1s supported
and plays vertically in a stationary forked pro-
jection or standard, 7.

Fig. 16 denotes a vertical and transverse
- Sectmn of the projection 7, its slide p, screw,
and spring w. The carr mne or slide P rests
upon the spring u, which 18 Supp{)rted by and
made 1o envelop the screw ¢, such screw
being screwed 1nto the Stemdfbrd r, 48 seen 1n
the drawings.

The employment of a spring for the carriage
p to rest upon and Dbe forced upward constl-
tutes an important feature of my invention,
as will be hereinafter described.

On the round stud o as a fulerum a rocker-
arm, v, is placed, the said arm belucr made to
extend outward, as seen in Figs. 'md 6. To

the rocker-arm v a slotted phte w, 18 applied.

and made to turn upon a pin or fulcrum, z,
and to be fastened in-position by a set-screw, ¥.
Into the inclined Stl‘f;biﬂht slot Z" of the plate
wthe longer arm,«’,0fa Dent lever, A’, extends,
2 stud from the shorter arm, ', bemﬂ caused to

enter and work in the Droowe ¢ of a cam, B,

fixed upon the driving -Shafb U.

In TFig. 17 the groove ¢ of the cam 18 repre-
sented as developed upon a plane surface. By
means of the cam B’ and the lever A’ an in-
termittent reciprocating rotary movement is

and by means of the adjustable slotted plate
w the amount of such movement may be regu-
lated, so as to increase or diminish what is
usmlly termed the ‘‘length’’ of the stiteh, or
that movement of the feeder 11eCessary 10 111-
sure such a length of stiteh as may be desir-
able under any circumstances. The relative
positions of the cams of the driving-shatt
thereon or with 1'eSpeet to each other are de-
noted by a dotted line,¢*,in Ifigs. 5, 7, 17,and 22.

Kig. 18 denotes a t0p view of the rocker-arm
D. blﬂ 19 is an external or front side view of
the same. Irom these figures it will be ob-
served that the said rocker-arm is provided
with a ecircular hole, ', through which the
round stud or pin ¢ extends, the diameter of-
this hole and that of the pin being equal to
each other. Tt will also be observed thatsaid
rocker-arm is furnished with a pin or stud, (f,
which passes through an elongated slot, / :
formed through the ieede:l ;and arranged thu e-
in as seen in Llﬂ& 12 .-_md 23, the Sald leedel
being also 1)1‘0?’1(10(1 with o (*11'(,11]‘11 hole, ¢,
for the reception of the pin o, and to enable
said feeder to rotate on said pin, the diame-
ters of the hole and pin being made to corre-
spond in size. The pin ¢ of the rocker-arm
passes entirely through the clongated slot /”
of the feeder, and entersa round hole I, made
in the elevator I, as seen in Fig. 1s.

The elevator {, as well as the lifter n, 18 Pro-
vided with an elonﬂated sloft, Lh]ouﬂh wllwh
the pin o passes, ihese slots l)emﬂ Shown at ¢’
and £ in Figs. 13 and 14. The width of cach
of these slots is equal to the diameter of the
pin o. From the upper part of the elevator
a stud or pin, /, is made to extend, as seen m
Fig. 4, and to enter a short curved slot, w',
formed in the lifter, as seen m If1g. 14. The
lifter is made to play or slide vertically be-
tween parallel lips or guides 2’ %', projected
from the guide-plate #n, (see Ifig. 15,) such
ouide- 1)].:111, being fixed to the carriage or slide
», 50 as to be immovable with 1ec;pect to the
same. The feeder 18 formed with 1ts upper
end curved to the are of a cirele whose center
is in the axis of the pin o, and said feeder ex-
tends through the lifter, and has itsupper end
notched or provided with teeth, as seen 1n
Ifigs. 4, 6, 12, and 23.

By examination of Ifigs. 2, 3, 4, and 6 1t will
be perceived that the upper or bearing sur-
face of the lifter i1s arranged a short distance
above the top surface of the bed or table A.
An important advantage in sewing some kinds
of articles, and particularly in connecting the
vamp and guarter of a shoe when oneis made
to overlap the other, 1s attained by such an
arrangement of the top surface of the lifter
with respect to that of the bed or table. When
the gquarter and vamp of a shoe are being con-
nected or sewed together by asewing-machine,
the heel part or counter is generally doubled
under thetwo quarters, so as to cause an excess
of thickness of material near those parts of

imparted to the rocker-arm v during the con- | the quarter and vamp which are to be sewed
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together. "Were not the lifter elevated some- | of my invention, and who may be skilled in the
what alyove the bed, such heel part or counter | art to which it appertains or that with which

would present an obstruction to the proper
operation of the machine, as it would cause
those parts which are being sewed together to
assume an mclined position when they onght
to be horizontal, such being unfavorable to
the production of good work. In my machine
the counter or heel part may be supported on
the top surface of the bed A, while the parts
sewed together may be placed directly over
~and be sustained by thelifter, the amount of ele-
vation of the lifter above the table being equal
to the thickness of the counter or heel part,
which is doubled under the quarter.

Having thus desecribed the construction of
my improved feeding apparatus, I shall now
proceed to explain the manner in which it
operates to feed or move the cloth along over
the needle during the operation of forming
stitches thereby. | |

To the feeder & reciprocating forward and
backward movements are given during the
vertical movements of the rocker-arm o, for
when the rocker-arm is moved in either one
direction or the other its stud or pin ¢ will
be carried into contact with one or the other
.end of the elongated slot £, and by being borne
against the same will move the feeder on the pin
0. During the time that the pin ¢ isin move-
ment from one end of the slot /'to the other it is
acting upon the elevator /in such manner as to
cause 1t to move the lifter m either upward or
downward. The upper surface of the cloth or
material to be sewed, being borne firmly
against the stationary bearer & by the upward
pressure of the spring u, acting through the
feeding apparatus, is maintained against said
bearer by the lifter when the cloth is station-
ary, and also by the feeder when said cloth is
moved along. Previous to the action of the
feeder upon the cloth or material to be sewed
the lifter is depressed so as to deposit the cloth
on the feeder, which, being put in movement
laterally, is pressed by the spring against the
cloth or material and feeds it along the dis-
tance required. The lifter next moves up and
raises the cloth or material off the feeder, so as
to allowsaid feeder tomove backward. ‘When
the rocker-arm is raised upward, the spring is
relieved from its pressure, whereby the spring
1s rendered free to force the feeder against the
material being sewed and while said feeder is
moved, 80 as to move the said material.

By means of the combination and arrange-
ment of the stationary bearer and aspring, «, or
the equivalent thereof, with the lifter and feed-
er and their operative mechanism, thelifter and

teeder, during the operation of sewing the ma--

terial and feeding italomng, arenotonly enabled
to accommodate themselves to any variation
1n the thickness of the material while it is be-
ing sewed, but the feeder is pressed against the
material while the lifter is moved downwanrd
and while the said feeder is moved, so as to
move the material. This will be obvious to a

L2

15 18 most nearly connected.

The needle D employed on my machine is a
barbed or hooked needle, it being particularly
represented in Figs. 20 and 21, which are side
and edge views of it and its carrier I, such
carrier being there exhibited with a cam-
groove, o, for regulating the rotary move-
ments of the needle during its vertical move-
ments. ‘This needle-carrier is supported by
and rotates horizontally in a sliding carriage,

P’y adapted to play vertically between paral-

lel guides ¢ ¢, attached to a stationary pro-
jection or arm, 7. The said arm is provided
with & screw-pin or projection, s, (see Fig.
6,) which enters the cam-groove o’ of the nee-
dle-carrier. This projection, in connection
with such cam-groove, serves to effect the ro-
tary movements of the needle-carrier when the
latter is raised or depressed in a vertieal di-
rection, such elevation and depression of the
needle-carrier being produced by the action of
a groove, 1, of a cam, C, fixed upon the driv-
1ng-shaft.  This groove is made in the gide of
the cam ', and has the form as vepresented in
I1g. 22, a projection or stud, «, from the slid-
Ing carriage p’ being made to enter said eroove
¢, and be provided or not with a friction-
roller, v'. _

In machines for performing chain-stiteh
sewing by a hooked needle it has been custom-
ary to combine with the mechanism for im-
parting vertical movements to the needle a
mechanism for producing reciprocating semi-
rotative movements of it, and this for the pur-
pose of preventing the loop held by the hook
or barb of the needle from being pulled off the
same while the cloth or material being sewed
1Ismovedalong. Insuchmachinerythe thread-

arrier has been made tooperate so as to cause
1t at @ proper time or times to lay or wind the
thread entirely around the needle, the barb of
the needle at such times standing in the direc-
tion in which the ecloth is moved. It remains
in such direction not only while the thread is
being laid around the needle, but until the barb
has descended through the cloth or material far

enougih to carry the loop through the other loop

1 the needle.  As soon, however, as this has
been accomplished, the needle commences to
make a gemi-rotative movement, and subse-
quently completes this movement, in order that

-the barb may stand in a direction such as will

prevent 1ts loop from being pulled from it
while the cloth is in movement. When the
movement of the cloth has ceased, the needle
takes 1ts apward movement and returns to its
former position. These movements of the nee-
(le are accomplished in my machine; but, in
connection with the mechanism for producing
them, I employ a mechanism o1 means which,
atter the needle has risen npward and made
its backward semi-rotative movement, shall
turn 1t and its barb about ninety deerees to-
ward the thread-guide, or so as to enable the

person who may understand the construction | barb, while it next descends, to simply catch
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the thread laid and bent across the needle and

not wound entirely around it. As soon asthe

needle descends and catches the thread, it 1s

turned back through the-are of its last move-
ment,

In the drawings the cam-groove o ol the
needle-carrier is represented with a bend,
Ibrmed“to effect, by its action against the pin
s, these last- des ribed movements of the nee-
dle the remaining rotary movements of the
needle being plodueed by the remainder of
the groove actmn in conecert with the said pin,
and formed in a suitable manner, as 18 well
understood by mechanicians. [ 1111)01’&1 0t ad-
vantages result from these additional move-
ments “of the needle and the peculiar move-
ment of the thread-guide, for when a thread
is wound once entir ely ar ound the needle the
machine requires its awl to be made much
larger than would be necessary were the thread
Sunply laid across the needle as described.

This will be evident when the quantity of

thread to be drawn through the cloth during
the descent of the needle is taken into consid-
eration. When the thread is wound entirely
around the needle, it cannot be drawn 8o closely
into the cloth as when it is simply laid across
it, as specified, and, besides this disadvantage,
1L requires a very inconvenient movement 0[
the thread-guide, whose cye has to be made to
perforn an entne revolution In a circle, 1n-
stead of a partial one, as does the thread- Gume
of my machine.

Asin various other machines, the awl serves
to puncture the hole for the p%aane of the
needle through the material to be sewed, 80
in mine it performs the same function, v*lnle
in my machine the feeder presses the eloth
against a rigid or unyielding bearer. Such
bearer is S0 combined with the frame-work as
to enable it to be adupted to leather or mate-
rial of any thickness capable of being intro-

duced into the machine, the spring « permit-
ting the feeding .:Lpp"mmtub to rea th\; ACCOLN -
1110(:1ate itself to the varieties of such thickness
that may occur in any piece of the material.

|

T do not claim in a sewing-machine a cloth-
feeding apparatus consisting of a bar furnished
with 1)0111‘55 or noteches, and not only having a
vertical or up-and-down motion for the pur-
pose of fastening the cloth upon and relcasing
itfrom said bar b‘g striking orforeing it ag ainst
a vielding plate or spring, Dbut alater ral 1110L1011
or forwardand back, for teedmn the cloth &l()l]“
after each stiteh has heen perfm.med by (he
needle; but -

What I do ¢laim in the machine hereinbe-
fore described, and for the purpose ol operat-
ing the feeder and the lifter arranged on one
shaft as explained, 18—

1. Thecombination of therocker-arm v, hav-

Ling a. pin or stud, e, the elevator [, and the

“mde plate », uhen arranged substantially 1
ihe manner de%oubed the whole being n,pp]wl
to the said feeder and lifter and madé to acti-
ate the same, essentially as specified.

2. Tncombination wifh mechanism for oIVIing
veltlcal movements to the needle and the At Pro-
ducing reciprocating semi-rotative movements
thereof in manner and for the purposes as de-
qcnbed mechanism or means for imparting to

the needle a rota v movement, 8o as to move:

its barb toward and away from the thread-

ouideduring the movement of sueh barb above

the cloth, Subsmutmll\, in manner and for the
PUTPOSES as hereinbefore specified.

3. I do not claim a tension apparatis €om-
posed of a spring bearing against a fixed sur-
face or another spring, the thread bemn drawn
between the two; but I do elaim, as a “tension

apparatus, the eonﬂnuatmn of &1015{] y orooved

roller and apressure roller,operating by NMEeAnSs
of a spring or its equivalent, essentially as
specified, the same, when a wam(,d thread is
used, producing advantages ,5111)5{{11111.{1115 as
hereinbefore stated. |

I testimony whereof I have hereunto set iny

sienature this 22d day of December, 1554,
| ALFRED bW’I\TbL]*
Witnesses:

IF. P, HALE, Jr.,
WAL T, RICE.
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