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UN'ITED“STATES,

PaTENT QFFICE;

STOCKTON BORTON, OF NEW YORK, N. Y., ASSIGNOR TO THE WILLCOX &

GIBBS SEWING MACHINE COMPANY OF SAME PLACE.

SEWING-MA_CHINE.

SPECIFICATION forming part of Letters Patent No 608 317, dated August 2, 1898.
Application filed August 10, 1895, Serial No. 558,847, (No model)

To all whom it may concern:

Be it known that I, SToOCKTON BORTON, of
New York, (Brooklyn,) State of New York,
have invented new and useful Improvements
in Sewing-Machines, whichimprovementsare
fully set forth in the following specification.

This invention embraces improvements in
the head of the machine and in parts operat-
ingin or upon the same, such as the take-up,
needle bar, and auxiliary appliances.

The 1nventmn has special reference to dou-
ble - thread lock - stitch sewing - machines,
though not in all its features'limited thereto.

The take-up is of the rotary type having a
continuous uniform motion in one direction,
such -as described in - Letters Patent No.
415,814, dated November 26, 1889, and No.
354,589, dated December 21, 1886.

One object of the present invention is to
improve the fake-up so as to render. it cer-
tain, efficient, and regular in its action in
sewing at a very high rate of speed—say at
three thousand stitches a minute and up-
ward—each stiteh being completed and tight-
ened before the needle descends to throw an-
other loop.

Heretofore rotary take-ups of the type
specified have been formed by two concentrie
disks or washers fastened together by means
of eccentrically-placed pins, the disks being
separated. a sufficient distance to constitute
a thread space or passage, one of the pins be-
ing the device which acts duectly on the
tlnead and whereby the latter is"drawn up

-after the needle-loop passes beneath the bob-
‘bin-case.

Thave found it of greatimportance in main-
taining a high rate of speed, as well as in get-
ting up speed, to lighten considerably the
moving parts of the take-up mechanism. To
this end the take-up plates instead of being
solid disks are open skeleton frames compris-
ing a central disk or ring, an outer periph-
eral ring, and radial connecting-arms.

To keep the thread between the take-up
plates and to.prevent its flying over the edge
thereof, as there is a tendency to do at the
high speed mentioned, a curved thread guard
or guide having an elongated slot is fixed close
to the periphery of the take-up disks. This
guard or guide is provided with a thread-pas-
sage arranged, as hereinafter deseribed, so

that the thread while readily and quickly in--

troduced cannot escape during the running

of the machine.

A very important feature of the invention
is the thread-controller or device which acts
to keep the thread taut after the take-up has
ceased to pull on it and before the point of
the needle reaches the work. Heretofore in
machines employing a vibrating take-up
thread-controllers having this function have
been devised in the form of a very light spring
carrying an eye through.which the thread
passes, the spring being compressed by the
pull of the thread as the take-up completes
the stitch and flying back when the take-up
releases the thread and the latter slackens.
Such.controllers operate efficiently at a mod-

-erate rate of speed, but are not operative at

a very high rate of speed for the reason that
the inertia of the spring is too great to vibrate
at the required rate.

According to this invention a positive-act-

ing eontrollel is combined with the rotary

take-up, the said controller beginning to draw
positively on the slack thread as soon as the
take-up pin releases it and holding the thread
taut until the descent of the needle disen-
gages it from the controller. This device, in
the form preferred and in which it has been
applied in practice, comprises a flat sp11n<T
carried by one of the take-up plates pressing
upon a rounded stud or projection on the other
plate, the controller being located in proper
relation to the take-up pin to come into ac-
tion as the latter releases the thread. - Solong
as the thread is slack the spring prevents it
passing the stud, but when the needle draws
on the thread the latter lifts the spring and
is released.

To provide for the adjustment of the take-
up action for work of different thickness, the
take-up pin has an eccentric portion between
the plates and can be turned to vary the dis-
tance of its acting surface from the axis of
the take-up, thereby increasing or diminish-
ing its pull on the thread.

The invention also includes improvements

in the construction of the head of the machine

and of parts working in or uwpon the same,
such as the foot-bar and accessory devices.
In running the machine at a very high rate
of speed it is necessary that the beaunvs of
the needle-bar and foot-bar, (par tlculally the
former,) which are plactlcally the only recip-
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rocaling parts, should be constantly supplied
with a very copious supply of oil. The pres-
ence of so large a quantity of oil and the ra-
pidity with which the parts move cause a con-
stant tendeney of the oil to eseape through
jointsinthehead of the machineand tospread
along surfaces where it may come into con-
tact with andsoil the thread in its movements
through the take-up. It is well known that
it is practically impossible to make joints so
tight that oil will not force its way through
them under the conditions indicated above.
The control of the large (quantity of oil so as
to confine it to the surfaces to be lubricated
has thercfore presented a serious problem
whichitis one of the objects of thisinvention
to solve in a practical and satisfactory man-
ner. Ilerctofore the face-plate of the head
ol the machine has been made separately from
the side walls thercof and secured thereto by
serews or otherwise, and usually openings
have been madeat suitable points for the con-
neetion of parts outside with parts inside the
head.  As shown, the head is made in the
form of a single hollow casting, the side walls
andface beingin onepicce. Theholethrough
which passes a concentrie portion of the
needle-Dar crank-head to connect with the
take-up has an inwardly-inclined odge, so
that no oil can pass out, and at the rear of the
head a rib or flange is provided to conduct
such oil as may escape from the hearings
downward {o a reeess or receptacle which
drains into a cup outside the head, where it
canreadily be wiped out. The recessand out-
side communicating eup per se are not of my
invention. The entire head of the machine,
with all the parts assembled, can be detached,
should occasion require, and ean be put in
place again with little delay and without al-
tering the timing of the needle-bar or other
parts.  To facilitate the removal of the head
and attached parts, the end of the crank to
which the take-up is attached is cut away on
opposite sides, so that when the shaft is
turncd to the proper position the end can
pass between the needle-bar and foot-bar.
Ileretofore the upper end of the needle-bar
projected above the head of the machine and
by its rapid reeiprocation pumped oil out of
its bearing.  Acecording to the present inven-
tion o cap is placed over the end of the nee-
dle-bar and joined air-tight, or practically
80, with the head. This not only intercepts
the escape of oil, but has other advantageous
results. It forms a receptaclein which a cer-
tain amount of oil is drawn by the stroke of
the bar to work its way down again, and thus
be constantly reused. Morcover, this ar-
rangement contributes greatly to the casy
running of the needle-bar and the reciprocat-
ing parts. In its upstroke the air in thecap
becomes compressed, and its pressure react-
ing on the necdle-bar as the latter completes

its stroke aids in starting it in the downward
direction. 1In like manner the suction pro-

duced by the downstroke of the needle-har

608,317

developing its greatest foree as the needle
completes its downstroke aids in starting it
upward. Thus the needle-bar and its con-
nections are assisted at cach end of its stroke
in changing the direetion of the movement.

The invention will be more clearly under-
stood from the following detailed deseription,
in which reference is made to the drawings
accompanying and forming part of thisspeci-
fication.

Irigure 1 is an end elevation of a sewing-
machine embodying the invention in the best
form known to me. Figs. 2, 3, and 4 are de-
tails in clevation, partly in section, illustrat-
ing the eceentric take-up pin in various po-
sitions. Ifig. 4* is a detail, on an enlarged
scale,showing the take-up pin in section.
Tigs. 5, 6, and 7 are details in plan, eleva-
tion, and vertical section of the thread-guard.
Figs. § and 9 are details in scction; and Ifig,
10,a detailin clevation,illustrating thethread-
controller. Ifig. 11 is a transverse vertical
section through the head of the machine in
clevation, looking toward the arm. Iig, 12
is a section at right angles to the above in
elevation, looking to the rear. Fig. 13 is a

rear clevation of the lower portion of the.

head. Figs. 14 and 15 are views in clevation
and vertical section, respectively, of another
form of take-up embodying the invention.
Fig. 16 is a section on line 16, and Fig. 17 a
section, enlarged, on line 17, Fig. 14. Tig.
18 is a detail showing part of the inner take-
up plate, and Irig. 19 illustrates another form
of controller in seetion and clevation.

The rotary take-up is formed of two skele-
ton frames or plates IT IT', comprising each a
central ring 7, a peripheral ring I/, and three
radial eonnecting-arms 7I*. The advantage
of this construction over solid plates has
already been pointed out. The two plates
II IT" are fastened together by means of the
crank-pins ¢ j, which separate the plates a
proper distance to form a passage for the
thread from the thread-cye 31 to the needle.
Pin ¢ is the take-up pin proper, and its op-
eration in drawing up the needle-loop on
tightening the stitch is the same as in talke-
up devices of this class described in the pat-
ents referred to. The take-up is attached to
the erank-head ¢ onthe end of main shaflt A,
which projects through a hole in the face of
the head I of the machine, by means of a
serew 32, being aceurately positioned by the
aid of a pin 55 on the end of the head « en-
tering a hole in the inner plate IT'.

It is well understood thatthe actuallength
of thread given out to provide for the stitch
and for the loop which passes around the
bobbin and bobbin-case in forming a stitch
varies with the thickness of the work, since
in & regular operation the take-up should
draw the loop of the upper thread into the
fabric until the lock is at the center of the
work. It follows that the amount of thread
to be given out at cach stiteh is greater as
the work is thiclker.
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Heretofore adjustable devices in the form
of shifting thread-guides have been employed
to vary the length of thread drawn up and
given out at each stitch. According to the
present invention a similar result is secured
in a more convenient manner by making the
surface of pin < which acts on the thread
adjustable toward and away from the axis
of the take-up. As shown particularly in
Figs. 2, 3, 4, and 4%, the pin 4 carries an ec-
centric ¢/, the latter lying between the two
plates and being attached so as to turn with
pin ¢ in any suitable way. A spring-washer
2%, Fig. 4*, is attached to the end of the pin
and presses on plate H' to hold the pin in
The pin has a slotted
head 7%, whereby with an ordinary screw-
driver the pin can be turned in its bearings
in the two take-up plates to adjust the posi-
tion of the eccentric 4. The position shown
in Fig. 2 is" that for thin goods, that shown
in Fig. 3 for medium goods, and that shown
in Fig. 4 for thick goods. It will of course
be understood that when the acting surface
of eccentric 4' is farthest from the axis of
the take-up, as in Fig. 4, the length of thread
given down and drawn up will be maximum.

Other modes of making the take-up adjust-
able may be adopted. For example, as'shown
in Figs. 14 and 15, pin ¢ is held in place by a
nut ¢!, which lies in a groove in the back of
plate H', whereby the nut is prevented from
The latter passes
through radial slots 4° in plates I II’, so that
upon turning pin ¢ with a screw-driver or by
other convenient means it may be loosened
and adjusted nearer. to or farther from the
axis of the take-up. ’

For the guidanece of the operator an arrow
or pointer is placed on the frame adjacent to
the head % and on the latter are three small
marks indicating the positions for thin, me-
dium, and thick work, respectively.

In the rapid rotation of the take-up the
slack thread is vibrated with considerable

-energy, and it is found desirable to provide

means for confining it between the take-up
This is accomplished by means of
the thread-guard 34, Figs. 1, 5, and 6, which
is secured to the head of the machine adja-

‘cent to the periphery of the take-up. This

guard in the form shown is a curved metal
piece -having a longitudinal slot which con-
fines the thread after passing through. the
take-up, but is of sufficient length to give it
the required freedom of lateral movement.
One wall of the thread-guard has atransverse
cut 87 to facilitate threading, and to prevent
the thread from escaping from the slot while
the machine is in operation this wall or strip
is deflected, throwing the thread-inlet 37 to
one side of the take-up plate H. '(See Figs.
5and 7.) Thelatter thus guards the thread
from escaping by the cut through which it
enters. :

When the take-up pin ¢ has passed. its
highest position, Fig. 1, it ceases drawing on

theloop, and the thread begins to slacken.
From that poinf, and until the point of the
needle has reached the work, it is needful to
keepthethread taut. Forthispurposethread-
controllers in the form of a light spring have
been heretofore employed; butno spring can
be made sufficiently light and at the same
time sufficiently rapid to act upon the slack
at the high rate of speed at which the ma-
chine containing the present invention is de-
signed to be driven. One feature of the pres-
entinvention, therefore, isa thread-controller
which comes into action as the take-up begins
to slacken the thread and which keeps the

-thread taut untilaboutthe timethe needle en-

tersthe cloth and then which releasesit. This

-thread-controller is formed by the conical pin

38, carried by take-up plate H and extending
across the thread-space between the two

plates, and the flat check-spring 39, setin an

aperture of proper shape in plate ' and

‘pressing lightly on the rounded end of pin
.38.  From the relative positions of take-up

pin ¢ and controller-pin 38 the latter comes
into contact with the thread soon after the
former begins to give it up, and as the two pins

-Trotate together no slack accumulates solong

asthe thread is acted upon by the controller-
pin. Check-spring 39 prevents the thread

slipping over the point of pin 38 until.the

pull on the thread between the pin 38 and
the eye of the needle is appreciably felt, when
the thread readily lifts the spring and es-
capes. The point at which this escape is ef-
fected will vary slightly, and it is not neces-

sary to determine it with absolute precision.

Generally it will occur when the take-up is
at or near the position indicated in Fig. 2.
In the position shown in Fig. 1 the hook has
taken the loop and begun to draw down the
thread which has escaped from the controller.
This positively- acting controller. may of
course be made in various forms, but that
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machines of the type illustrated in the draw-
ings, and an explanation of it will suffice to
give an understanding of its principle and to
enable persons skilled in the construction of
sewing-machines to vary its form as may be
expedient forthe particular machine to which
it is applied. '
The controller is preferably applied, as
shown, to the rotary take-up to act upon the
thread between the take-up pin and the needle.
‘When so placed, its construction may be
modified within wide limifs. Several exam-
ples are given in the drawings. In Fig, 19
the pin or projection 38, which forms the con-
troller, is on spring 39 instead of on plate H,

‘the said spring being bent to the form shown

in said figure. Another construction igillus-
trated in Figs. 14 to 17. Plate H' is in this
case provided with a curved rib 38, opposite
which, in plate I, is cut a similarly-shaped
slot 38%, into which rib 88* projects. The for-
ward end 58° of the latter engages the slack
thread in the same manner as the pin 38 in
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the other figures. The end 38° is rounded,
so that the Dent thread can readily slip over
it at the proper time. The thread then rides
along the top of rib 38*, as shown in Fig. 17,
and finally slips off the rear end thereof.

The head I of the machine is preferably a
single casting—that is to say, the face and
sides are formed in one piece—and it is com-
pletely detachable from the end of arm 13 hy
removal of the serews 41, by which it is at-
tached to the plate O at the end of arm I3,
The head « of the needle-crank on main shaft
A passes between the needle-bar F and foot-
bar I and is eut away at opposite sides, so
that when the head is detached and the shaft
A turned to the position shown in Fig. 11 the
head may be removed without disturbing the
assemblage of the parts in or upon it.

The working parts within the head areillus-
trated in Ifigs. 11, 12, and 13. The needle-
bar F is driven, as heretofore, by a crank 60
on the main shaft and a short pitman 61 and
cross-head 62, the latter being attached by a
loop and clamp-serews at one end to the nee-
dle-bar and having at the other end a loop 63,
whieh slides freely over the presser-bar, the
latter thus acting as a guide to the cross-head.
The stud 64 in the center of the cross-head
rests loosely in the socket provided therefor
in the end of pitman 01, so that it can be
freely withdrawn from said socket when the
head is separated from the body of the ma-
chine. A counterweight 65 is placed on the
crank-head of the main shaft to assist in sup-
pressing the jar oceasioned by the rapid re-
ciprocation of the needle-bar and connected
parts.

Presser-bar I has near the upper end a
cross-pin 66, which projects over the top of
lifter-rod 67, and the usual cam-lever 68 is
provided to raisc the lifter-rod and presser-
bar and hold them in an elevated position.
Rod 67 is not in the interior of the head, but
works in bearings bored out of the metal on
onesideof thehead. Ithasareturn-spring69.
Serew-pin 66 takes at its inner end into a
hole in planger 70, working in a socket in the
upper part of the head against the pressure
of a coiled spring 71, which is contained
partly in said soeket and partly in a tube 72,
which formsa continuation thereof. A screw-
cap 73, centrally perforated for the admission
of oil, furnishes a bearing for the upper end
of said spring.

An oil-hole 75 is bored vertically through
the top of the head, directly over the axis of
the shaft and the needle-bar pitman, and the
oil falls from the lower end thercof onto the
crank-pin, cross-head, and other parts be-
neath.

Lehind counterweight 65 is a bloek 77, sur-
rounding an eccentric 88 and embraced by a
yoke 78, through which a vibratory movement
is communiecated to the shaft ¢’ of the needle-
shield q.

Thehole 42 in the face-plate, through which
the erank-head ¢ extends for connection with

the take-up, is countersunk from the rear, so
that oil cannot pass out through the same,
hut will he drawn inward Dby the inclined edge
of the hole. The opening at the rear of the
casting has on each side a flange or rib 43,
constituting an oil-guard leading the oil which
may drip from the upper bearings or which is
thrown to the sides of the casting from the
moving parts to a reecss or depression 4,
whence it can flow through the channel 45 to
the external receptacle or cup 47.

Beneath the shaft ¢ of the needle-shield g
is an inclined oil-channel 48, leading from the
front of the bearing in which this spindle is
journaled to the recess 44, so that the oil
oozing from the bearing at its front end is
drained off tothe cup 47. An annular recess
50 is made in the metal of the head around
the lifter-rod 67 to eolleet oil that may escape
by theslot through whieh pin 66 projecets, and
this oil serves to lubricate the lifter-rod. Any
overflow is led back into the interior of the
head by hole 52 and ultimately finds its way
to cup 47.

The top of needle-bar I is covered by a cap
53, fitted tightly into the head I, which pre-
vents the necedle-bar from throwing oil out
of the end of the bearing and also acts as a
dash-pot. In the operation of the machine
the air eontained in this cap reacts upon the
needle-bar alternately by compression and
suction, accordingly as it is compressed and
rarefied by the motion positively imparted to
the needle-bar by its driving mechanism, and
this action aids the needle-har upon reaching
the dead-point to reverse its direction, con-
dueing to an easy motion and diminishing the
jar which always attends the movement of
rapidly-reciprocating parts. The end of the
presser-bar is covered by a similar cap 54,
which performs the same functions as the
needle-bar cap and calls for no further de-
seription.

The parts of the machine which are be-
lieved to be new and are of my invention are
particularly pointed out in the following
claims:

Iaving now particularly deseribed my in-
vention, what I claim as new, and desire to se-
cure by Letters Patent, is—

1. In a sewing-machine a rotary take-up
comprising revolving plates, a crank-pin at-
tached tosaid plates and adapted to act upon
the thread, and means for adjusting the po-
sition of said pin to vary the distance of its
acting surfaee from the center of the take-up,
substantially as described.

2. In a sewing-machine, a rotary take-up
having a crank-pin journaled therein so as to
be turned to different positions, that part of
the pin which acts upon the thread being ec-
centric to its axis so that the distance of its
acting surface from the axis of the take-up
may be varied to suit the thickness of the
work, substantially as deseribed.

3. In a sewing-machine, a rotary talke-up
comprising two plates connected together by
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a pin crossing the space between them and
journaled at its ends in said plates, that por-
tion of the pin between the plates being an
eccentrie, so that by turning the pin the dis-
tance of the acting sulface of. the eccentric
from the axis of the‘ take-up may be varied,
substantially as described.-

4. The combination with the two take-up
plates attached together and separated a suit-
able distance to form between them a thread-
space, and a take-up pin journaled so as to
be turned.to different positions and having
an eccenfrie portion between them, said pin
being provided with a slotted head on the face-
of the take-up, substantially as described.

5. The combination with the rotary take-
up, comprising two plates forming between
them a thread-space and crank-pin crossing

said space, of a thread-guard having an elon.
gated slot in the same plane as said thread-

. space; one wall of the slot being thrown to
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one side of the adjacent plate and having in
its projecting part a thread-entrance, sub-
stantially as described.

6. Thé combination with the needle and
looping devices, of the rotatory take-up hav-
ing a take-up pin acting on the thread at
proper intervals to draw up and tighten the
stitch, a thread-controller coming into action
when the take-up ceases to pull on the thread
and keeping the latter taut until the needle
draws upon it, and means for operating said
controller . p0s1t1vely, substantully as de-
ser 1bed

The combination with the needle and
loopmw device, the rotary take-up comprising
take-up plates and a erank-pin the periphery
of which acts upon the thread to draw up the
loop, and a thread-controller carried by and
rotating with said take- up plates, and com-
prising an abutment projecting into the path
of the thread and engaging the latter when
the take-up pin ceases to act upon it, the con-
troller being constructed and ar 1an0ed as
specified so that the thread may slip past it
when drawn upon by the needle, substanhal]y
as described.

8. The combination with the needle, 100per
and rotary take-up, of a thread-controller car-
ried by said take-up and having a yielding
or spring-acting thread-detainer, for releas-
ing the thread when the needle draws upon
it, substwntlallv as described.

9. The combination with the mneedle and
looper, of the rotary take-up comprising two
plates connected by a take-up pin, and a
thread-controller in the space between the
two plates acting positively on-the thread
for keeping it taut after the take-up has
ceased to act, said controller being so con-
structed as to permit the thread to pass when
drawn by the needle, substantially as de-
scribed.

10. The combmatlon with the rotary take-
up, of a thread-controller rotating therewith,
and comprising a projection for engagin g the
thread, and a spring codperating with said

projection to detain the thread, but adapted
to yield and permit the thread to pass when
the needle draws upon it, substantially as
deseribed.

11. The combination with the arm of a
sewing-machine, of a head in the form of a
hollow casting detachably secured . to said
arm and having an opening in the face for
attachment of the take-up, a main shaft ex-
tending into the interior of the head, a crank
and cmnk head connected with said shaft, a
rotary take-up outside of the face of the hol-
low head and detachably connected with said
crank-head, and- a presser-bar, needle-bar
and actuating mechanism assembled in said
head, said actuating mechanism being de-
tachably connected with said main shaft,
whereby the head with the needle-bar and
foot-bar may be detached from the arm of
the machine, substantially as described.

12. In a sewing-machine the. combination
with the take-up of a thread-controller com-
prising a pin for engaging and acting upon
the thread, and a check-spring bearing lightly
on said pin. for detaining the thread and
means for giving the thread-controller a posi-
tive motion, substantially as described.

13: The combination with the take-up
plates, of a rotary take-up, of a thread-con-
troller comprising a pin carried by one of
said plates and a check-spring carried by the
other plate and bearing lightly upon the head
of said pin, substantially as deseribed.

14. "The combination with the arm of a sew-
ing-machine, and with the main shaft, a hol-
low head attached thereto, and a rotary take-
up on the face of the head, the latter being
provided with a hole for the passage of the
take-up support or crank-head countersunk
from the inside, substantially as and for the
purpose described.

15. In a sewing-machine the combination
with the arm. of the machine, of a hollow
casting forming the head thereof and at-
tached to the arm, the head being provided
with a rib or oil-guard around the rear edge,
adjacent to the arm, and with an oil depres-
sion or recessin the bottom thereof, and with
a connected oil-cup outside the same, sub—
stantially as deseribed.

16. In a sewing-machine, the combma’mon
of the hollow head the presser-bar within the
same, having a cross-pin extending through
a slot in the head, a lifter-rod having bear-
ings in the head and underlying said cross-
pin, said rod having also an oil-recess around
its upper end to collect oil that may issue
through said slot, said recess being connected
with the interior of the head by an overflow-
passage, substantially as described.

In testimony whereof I have signed this
specification in the presence of two subserib-

Ing witnesses.
_ STOCKTON BORTON.
Witnesses:

J. H. CoOKE,
J. A. REIDENBACH.
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