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Specification forming part of Letters Patent No. 211,355, dated J anuary 14, 1879 ;. application filed
September 9, 1878, ) ‘ :

"To all whom it may concern:
Be it known that I, JosEpH B. SULGROVE,
of Indianapolis, in the county of Marion and
State of Indiana, have invented a new and
- useful Combined Self-Adjustable Tension and
Take-Up Spring. for Waxed-Thread Sewing-
- Machines, of which the following is a descrip-
tion, reference being had to the accom panying
-drawings.
. My invention relates to a combined take-up

-and tension spring for sewing-machines using

~& single waxed thread.

Previous to my invention waxed - thread
'sewing-machines using a single thread have
‘required at least five adjustments of various
‘parts in ‘order to adapt the machine to all
‘grades of sewing, such as shoe and harness
“work, especially the latter, where various thick-
-nesses of material have to be united together.
The adjustments required are as follows,- to
wib: first, the take-up mechanism ; second,
the adjustment of the tension of the thread ;
‘third, the adjustment of the length of stitch ;
fourth, the adjustment of the needle and cast.
off; and, fifth, the adjustment of the needle
‘with respect to the awl and the stroke of the
pressure-foot vertically.  The adjustment of
the stroke of the needie and cast-off, and also
of the needle relative: to the position of the
awl, are, i waxed-thread machines, in excess
of any adjustmerit heretofore neecessaryin the
ordinary dry-thread machines, and these extra
adjustments have been of such vital impor-
tance in a waxed-thread machine that they
have necessitated a change of adjustment of
those parts whenever the thickness of material
that is to be sewed varies. Thus, if the mate-
rial to be sewed is one-fourth of an inch thick,
the needle-bar has usnally been adjusted with
a stroke of fifteen-sixteenths of an inch, and
the hook or barb of the needle adjusted to
rise one-half inch -above the throat-plate, and
also to descend below the surface of the throat-
Dlate seven-sixteenths of an inch, the stroke
of the needle requiring a new adjustment in
length for each additional thickness of mate:
rial sewed, and a corrésponding reduction in
length of stroke for material of less thickness ;
otherwise the thread would form loops too
farge or too small for-the required stiteh, while

the surplus thread drawn from the tension- )
wheel is permitted to seesaw in the eye or
hook of the needle until it is damaged by
chafing and frequently broken. When the
stitch in such machines is increased in length,
then the needle-bar has to be again adjusted
with a corresponding increase in its stroke,
which must be added below the throat-plate
in order to draw an -additional amount of
thread necessary to form the loop required for
the lengthened stitch.

It is obvious that in making the necessary
adjustments of parts as above described in
the ordinary waxed-thread machines, con-
siderable time is lost, and that with the most
explicit instructions it will require a skilled
artisan to keep the machine in good work-

‘ing order; and it is impossible for manufac-
‘turers of such machines to send a machine

with its needle-bar, awl, and take-up adjusted
ready for all kinds of work, or, in fact, for any
kind of work, unless the work required is spe-
cially mentioned in the order for the machine.

The object of my invention is to do away
with the various vertical adjustments of the
needle-bar,cast-off, and awl, asabove deseribed ,
in a waxed- thread sewing-machine, and to
provide such machines with an automatie,
self-regulating, combined take-up and tension -
spring, whereby the needle-bar, cast-off, and
awl, when once adjusted to the longest stroke
that the thickest part of the work requires,
needs no further adjustment vertically. for
thick or thin work. The only adjustment re-
quired of the needle is its movement horizon.
tally for lengthening or shortenin g the stitch
when the machine has a needle-feed, (while in
those machines that are provided with an awl-
feed no such adjustment of the needle is re-
quired,) and the stitches, whether coarse or
fine, whether through thick or thin material,
whether of light, medium, or heavy thread, are
always drawn tight, with no loose loops or
slack thread left in the work, and no seesaw-
ing of thread in the hook of the needle, be-
cause all surplus thread that slides one way
in the hook of the needle is formed into a loop
and left in the material, thus rendering the -
now difficult to be adjusted and operated

-waxed-thread machine as simple in its operi-
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tion as any of the ordinary dry-thread ma-
chines.

My invention consists of the new construe-
tion and arrangement of parts, and in the new
combination of new and-old elements that are
deemed essential for operating my newly-com-
bined self-adjustable take-up and tension
spring, as will be hereinafter fully described
and set forth.

In the accompanying drawing, in which like

letters of reference in the different figures in-
dicate like parts, Figure 1 represents a side
elevation of the head and post of a waxed-
thread sewing - machine, showing a side view
of my combined take - up and tension spring
adjusted ready for use. Fig. 2 is an end
view of the same, and Tig. 3 is a view of the
combined take-up and tension spring detached
from the head of the machine.
. The combined take-up and tension spring is
represented as attached to the head of a “New
England Wax-Thread Sewing-Machine;” but
it is equally adapted to the “National Wax-
Thread Sewing-Machine,” or any other single-
thread machine designed to be used in the
manufacture of all kinds of leather articles.

A represents the arm of the machine, and
B the head. At the lower rear part of one
side of the head is attached an arm, P, by
means of a serew, P/. The tension - wheel O
is ‘mounted on the screw - stud O?, that is se-
cured to the arm P, and is provided with a
coil-spring, 0% and adjusting-nut O!, in the
usual manner. C isthe awl-bar; D, the thread-
carrier bar ; M, the thread-carrier; I, the press-
er-foot bar; 'X theplesser foot; W the awl; U/,
the post; U the throat- -plate; W ‘the cast- oif
V, the needle, and V' the needle- bar, all of
Whlch are of the ordinary form now in use.

The take-up and tension spring H H! is of
peculiar construetion, towit: The outer spring,
H,is bentinto a curve, with a carved hook, H?,
at one end, for the purpose of forming a means
of faqtenmo the device to the stud P/, as
shown in Tlgs 1and 3. 'The other end of the

-curved spring H is provided with a thread-
hook, S; and two other hooks, S!' &% are at-
tached to the spring, a short distance above,
as shown. At or near the top of the spring
H, nearest to the thread-hooked end, is a stop,
Gr with a rubber or leather cap, that acts
aoalnst the adjusting-screw L. The outer
curved spring, H, if used alone, would have to
be made so stiff that some of its various ac-
tions would be impaired, and it would not
have the quick, yielding, and flexible quali-
ties required to adapt it to the various uses
and purposes which it'is designed to acecom-
plish. Hence the outer curved spring, H, is
made of light, active spring material, and is
provided with another curved active spring,
H!, that is attached thereto, forming a com-
pound crescent-shaped springthat is extremely
quick and sensitive in its action, and yet
yielding enough to accomplish the various
ends required. - One end of the curved spring
H' i§ secured to the outer spring, H, at HJ,

and the other end of the inner spring is se-
cured - to thé outer curved spring
the stop G, thus forming a curved flexible
Drace to the outer spring, exten(llno from the
fastening H? to the stop G, while the part H°
of the outel spring, with the thread - hooks 8
St 8% extending beyond the inner spring, is

at or near

allowed an mdepeudent spring motion toward

and from the hook end H?, as will be herein-
after described.

The light coil take- -up SpI‘lH“ K has one end
secmely fastened to the hook end 2 of the
compound tension-spring H H!, and the other
end projects toward the lower thread-hook
S, and is provided with a loop, L, as shown,
the operation of which will be hereinafter fully
deseribed.

Immediately over the stop G of the spring
H H!is a stud, R, secured to the head B, as
shown in Fig, 2. The outer end of said stud
is plowded with a vertical hole, having a
serew-thread cut therein for the a<13ust1ng
screw B to operate in, and said serew is held
at any required adjustment by the _]fun -nut I,
as shown.

The operation of the machine with the com-
bined take-up and tension springs, together
with the new results produced, are as follows,
to wit: First, the needleand cast off, together
with the awl and presser-foot, bemg once ad-
justed for the thickest part of work to be
sewed, the machine is then -adjusted for any
thlcknebs of material, and requires no further
adjustment except for length of stiteh, which
is accomplished by giving the needle mo‘re or
less horizontal movement, (but no lengthen-
ing or shortening of the stroke of the nee-
dle-bar is required.) The thread is drawn
from its ball and passed through the wax-

cup and around the tension-wheel O, in the-

usual manner, after which it is carried ovér
one of the thread-hooks, S, of the take-up and
tension spring H H!'; then down through the
wire loop L of the small coil take-up spring
K; then down through the thread: - guide,
thh partially rotates around the needle.

The driving-wheel of the machine (not shown)
is then revolved until the needle ‘is at the
lowerend of thestroke. Then the materialthat
is to be sewed is placed on the throat-plate U
of the post, and the presser-foot lowered upon
it. The driving-wheel is then revolved slowly
until the first stiteh is secured, and then the
machine is ready for operation.

' - As the awl-bar descends, the awl N punches
ahole, and the needle, following the awlup, en-

ters the hole and passes up until the hook or
barb is some distance—say seven-eighths of an
inch—abovethethroat-plate. Atthe sametime
the thread-carrier M is partially revolved, car-
rying the thread around the needle below the
hook or eye. The take-up spring L holds the
thread tauf, and throws it into the eye or hook
as the needle descends and moves horizontally
to effect the feed. The eye or hook of the nee-
dle, as it enters the material in its downward
motion, draws the thread from above on the

~
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spring H H!, which springsslightly and tight-
ens the former loop around the cast-off below.
The double thread or loop carried down by the
hook passes through the hole, and at the same
time the double spring H H! is drawn slightly
down from the adjusting-screw E, the spring
H: H! having a tension given to it by the ad-

Jjusting-screw E sufficient to draw the thread

and toallow thespring H H' to yield and letthe
double thread pass through the leather with-
oub breaking it. As the needle with the loop
continues going down below the material the
thread slides slightly one way in the eye of
the needle (not seesawing) as it draws the
thread from above. The spring H H! at the
same time is recovering its position, so that
when the needle reaches its lowest point the
stop G has moved  up against the adjust-
ing-screw 1, with the thread  just stretched
taut, with ' but slight tension on it, and that
tension is cansed by the straightening out of
the part H® of the spring. H and the slight
tension given by the small spring K L. As
the needle and cast-off come up, the loop just
formed is loose enough for the cast-off to come
between the thread and needle, while the pre-
vious loop slips off of the cast-off around the
loop just formed ; otherwise the loop would geb
into the eye zwam and the cast-off could not
get between the thread and needle, and, con-
sequentlv, when the next stitch is made, the
needle would cut the thread.

Ag the needle reaches its lowest pomt it fin-
ishes the drawing of the cast-offloop up tightly
under the material sewed, and partof thethread
in tightening the loop is drawn up through the
next to.the last hole made by the awl over the
work, and down through the last hole by the

" downward movement of the needle below the

material, while the tension of the stitch is con-
trolled Dby the take-up tension-spring H H!.
Thus the tension en the wheel O may be very
tight, and- the spring H H! only allows just
enough thread to passthrough the material to
form a loop and be drawn into the material,
where it is left, the tension-screw E prevent-
ing the spring H H! from springing up too
high and drawing more thread than is required
to make each stitch.

In working heavy thread it should be hooked.
over the thread hook 3 at the stiffest part of

the spring, which causes an increase in ten-:

sion proportional to the increase in power re-
quired to make the loop and stiteh tight and
the spring H H! yield. Medium-size thread is
used in the hook S', and light thread in hook
S. . The tension-power of the spring H H'and
length of thread drawn for each stitch are reg-
ulated by the amount of adjustment of the

" screw BE—thatis, should the screw E just touch

the stop G, with no pressure thereon, the down-
ward movement of the needle would draw the

spring H H! down -too far, and at the same
time draw the thread from the -tension-wheel
0O, and the spring H H!, in moving up or down,

-would not draw the stitch tight eniough in the

work, as it would only act as a slight take-up;
but when the serew K is run'down go thatthe
spring H H!is under considerable pressure,
then the downward stroke of the needle draws
the previous stiteh tightly, and the spring H
H? yields and draws the stop G slightly away
from the sérew I8 until the double thread is
through the material. Then the spring H H!
begins to move up against the screw Ii;-but
the part H® ig still under sufficient strain to
tighten the loop around the cast-off until the
needle starts up again, when the operation is
again reépeated.

It will be seen from the forenomrr that with
my new combined take-up and tension -3pring
all manner of work, thick or thin, can be pexr-
formed on any single waxed-thread sewing-:
machine with but one adjustment of the needle

cast-off, and awl, and that when the tensmu
is once adJusted to any length of stiteh, the

stiteh may be lengthened or shortened w1th
out readjustment of said tension, unless the
tension should be so strong as, in making
very short stitching where there is but little
stock left between the holes perforated by the
awl, to cut the stock and embed the stitch too
deep In such case the tension-wheel O may
be readjusted.

‘What I claim as new, and desire to'secure
by Letters Patent, is—

1. In a waxed-thread sewing-machine, the

take-up tension-spring H, having thread-hooks
S St &2, stop G, and take- -up spring K, com-
bined with the heftd B and adjusting- SCI ew I,
whereby the tension and take-up action of ’ohe
spring H is increased or diminished, substan-
tially as shown and described.

2. In a waxed-thread sewing-machine, the
take-up tension-spring H H, combined with
the head B, tension-wheel O, adjusting-screw
E, and take-up spring K L, substantially as
shown and described.

3. The compound take-up tension-spring
composed of the outer spring, H, and inner
spring, H!, the thread-hooks 5 8! S2 stop G,
and the hook H?, for fastening, substautmlly
as shown and descrlbed

4. The take-up tension- spring H HY, having
the take-up spring K, provided with Eb loop or
hook, L, rigidly secured thereto, substantmlly
as sho“ n zmd described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses:

JOSEPH B. SULGROVE.

Witnesses:
E. C. FRINK,
M. H. Orm.




