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CHRISTIAN DANCEL, OF BROOKLYN, NEW YORK.-

SHOE-SEWING MACHINE.

SPECIFICATION forming part of Letters Patent N\ 0. 580, 778, dated April 13,1897.

Application filed June 4, 1892, Serial No, 435,500,

(No model) - Patented in England June 19, 1894, No, 11,865, and in Ger-

many . June 19, 1894, No. 83,475,

To all whom it may concern:

Be it known that I, CHRISTIAN DANCEL,
of Brooklyn, county of Kings, State of New
York, have invented an Improvement in
‘Wax-Thread Sewing-Machines, of which the
following description, taken in connection
with the accompanying drawings, is a speci-
fication, like letters of reference on the va-
rious sheets representing the same parts in
the actual machine.

The object of this invention, for which was
granted British Patent No. 11,865, of June 19,
1894, and German Patent No. 83,475, of June
19, 1894, is to obtain a wax-thread sewing-ma-
chine employing two threads for the forma-
tion of a lock-stiteh and which is adapted for
attaching welts to the insoles and uppers of
shoes, and also for so-called ‘“ turnwork,” in
which the shoes, after being sewed inside out,
are turned or reversed, soasto bring the out-
sole to its proper position for wear; and the
invention resides in the novel featureés of con-
struction set forth in the following specifica-
tion and claims, and illustrated in the an-
nexed drawings, in which—

Figure 1 represents a plan view of the ma-
chine. Fig. 2isafrontelevationthereof. Fig.
3 is a side elevation seen from the shuttle
side. Fig. 4 is a side elevation seen from the
drive-wheel side, the drive-wheel being sec-
tioned off. Fig. 5 is a side elevation of the
needle and needle-segment with the segment-
carriage and the operating cam and levers.
Fig. 6 is a view like Fig. 5 with the needle-
segment moved up to the extreme of its mo-
tion. Fig. 7 is a side elevation of the loop-
carried and loop-detaching hook orarm. Fig.
8 is a side elevation of the actuating-cam and
lever for the rack, operating the gear of the
loop-carried shaft. Fig. 8*isasectional view
of details hereinafter referred to. Fig. 9is
a side elevation of a cam and lever for the
awl.” Fig. 10 is a side elevation of the cam
and lever for the shuttle-drivers. Figs.11to
18, both inclusive, show details hereinafter
referred to. Fig. 19isaside elevation of the
looperorthread-eye and its double cam. Fig.
20 is a plan view of the double cam for the
looper. Fig. 21 is a side elevation of the
thread-arm or hooker and of its cam. Fig.
22 is a front elevation of the cam for the

thread-ar m. Figs. 23 to 26, both inclusive,
show detafls of the shuttle- operatmd devices.
Fig. 27 is a detail enlarged view of the needle,
showing that side of the needle which faces
the shuttle, as also the front view and rear
view of the needle. TFigs. 28 and 29 show
auxiliary take-ups.- :

The formation of a lock-stitch in weltwork
has hitherto presented many difficulties, but
by means of iy improvements I am enabled
to perform this class of work at high speed
and with great economy and while the shoe
is stretched upon the last, thus avoiding any
necessity of removing the last from the upper
during any stage of operation. Among thé
difficulties to he overcome is the necessity of
having space to hold the shoe with its last up
to the sewing device continuously while yet

‘giving room f01 the shuttle .and sewing de-

vices and the loop-drawing mechanism. This
T accomplish by means of a shuttle box or race
entirely removed from the line of action of
the needle and located at one side and in-
clined at an angle substantially parallel with
the shank of the shoe when held sole upward
while being sewed, orinclined from its Iower
end upward and outward and at practically
a right angle to the line extending from the
free end of the gage or welt-guide to the free
end of the needle when in its retracted posi-
tion or having drawn up a loop of thread.
This inclination, as seen in Fig. 3, makes the
shuttle-race lie at practically a right angle
to the loop of sewing-thread whleh has been

-drawn up by the needle

In order to obtain a loop long enough
through which to pass the shuttle without
the thr ead rendering through the hook of the
needle while 1eta1mnw the advantages of a
hooked circular needle of small 1ad1us—the
use of a needle of large radius of motion be-
ing impractical—I cause the needle first to
complete its entire circular motion, drawing
out all the thread it is possible thus to ob-
tain, after which theneedle and its connected
parts are moved bodily, thus drawing out fur-
ther thread, while the needle is simply trans-
lated from one position to another, meanwhile
acting as a hook by which the thread is drawn
out, the remainder of the loop required being
drawn out by what I term a ‘‘loop-carrier”
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after the sewing-thread is removed from the
needle. I also use such devices as to secure
the result that when the needle has once
caught hold of the thread there is substan-
tially no further rendering or reeving of the
thread through or across the hook of the nee-
dle either while the needle is drawing down
the first part of the loop or while the needle
isbeing bodily moved withitsconnected parts
to draw out the second.and final portion.
This I secure by the peculiar motion I give
the thread arm or hooker, which enables it to
draw down or out sufficient thread for the
loop up to the stage at which the loop is re-
moved from the needle and transferred to the
loop-carrier, so that when the needle hook or
barb acquires control of the sewing-thread it
does so at the practical center or bight of the
loop to be formed, the thread-arm and the
take-up lever moving down as the needle
moves up and back, so as to enable the nee-
dle to carry up the loop, without, however,
drawing a further supply of thread through
the tension-roll, the motions of the thread-
arm and the take-up lever being so timed as

to keep just sufficient tension on the sewing-"

thread to prevent it slipping out of the barb
of the needle. )

Another difficulty has been so to form. the
thread-loop as to be able to remove it from
the needle with ease and certainty, and with-
out fraying or cutting. ThisIaccomplish by
the use of a needle in which the groove or
thread-guide, from the hook of the needle
toward the point, is placed-entirely on the
side of the needle nearest-to the shuttle, by
which meanstheloop of thread never crosses
the needle and in no way becomes entangled
with it or has to be moved from around it,
but while lying along the groove is held sub-
stantially in the groove only and on the shut-
tle side during all stages of operation, by
which means when the loop has to be removed
from the hook of the needle there is abso-
lutely no obstruction and all cutting or fray-
ing of the thread is avoided. By means of
the peculiar groove employed in my needle
I further obtain the advantage that the loop
of thread while being drawn out is kept apart
or open at the end held by the needle, so as

to atford easy access for the devices which .

remove the loop from the needle and carry it
over toward the shuttle,

In order certainly to remove and carry over
the loop, I make use of a device which I call
the ‘“loop-carrier,” which has a projecting

hook or tongue, which I cause to enter the

loop while the needle is being translated
backward and upward before the termination
of the formation of the entire loop. By this
means the carrier is enabled to enter the loop
while the loop is still guided by the groove
at the point of the needle, and while the two
arms of the thread are thereby held apart,
and while there is sufficient tension on the
thread, by reason of the continuing forma-
tion of the loop, to hold both arms of the

thread taut and stiff, so that all possibility of
collision of the carrier with the wrong thread
is-avoided.

In conjunction with the loop-ecarrier I em-
ploy a small arm or finger, the ‘‘ thread-de-
tainer,” which is caused to move close up be-
hind the carrier and which takes the loop of
thread from out the barb or hook of the nee-
dle without,however, pulling out more thread,
and retains and holds it while the loop is
being carried over and extended for the shut-
tle to pass through it. By means of this de-
tainer I avoid any rendering of the thread at
the bight of the loop and enable the thread
to slip off easily, whereas if it were retained
by the hook of the needle it would be almost
impossible to get it out of the hook.

In order to obtain a continuous tension
upon the thread, Iavoid the use of thedevices
now commonly employed,by which the thread
is pulled or drawn out and measured off for
the succeeding stitch, and make use of a di-
rect tension, which is continuous and operates
directly on the thread to enable the take-up
to tighten the stitch, so that the stitches are
sewed fight, the degree of tightness regulat-
ing the tightness of the.stitch. One such
tension is employed for the shuttle-thread
and one for the sewing-thread.

The machine is mounted on a column or
support at a height suitable for the operator.
The main or driving shaft X is driven by a
pulley or wheel, as usual, and on said shaft
are mounted operating-cams. A shaft Y at
the rear of the machine forms a fulerum for
certain levers, hereinafter deseribed, and the
sewing devices are in front, the shuttle being
totherightasthe operator faces the machine.

The sewing-thread passes, as is well known,
through a wax-pot (not shown) and through
a suitably-regulated tension A, Figs. 3 and 4.
From the tension the sewing-thread passes
over a small guide-roll B, Fig. 3, and from
thence to an auxiliary take-up C, as usual.
The auxiliary take-up is operated by inde-
pendent spring-pressure and keeps the sew-
ing-thread slightly taut while it is being car-
ried through the hook or barb of the needle.
From the auxiliary take-up the thread passes
about roller D of the principal take-up, com-
prising a leverd' d? Figs. 3 and 4, fulecrumed
at d? on the frame of the machine and oper-
ated by a link d? jointed at d° to a lever d',
fulerumed at d®, and actuated by camd®. The
aunxiliary take-up, as is well known, can be
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arranged in various ways, as, for example, in -

Fig. 28 the auxiliary take-up C is shown on
a fixed pivot and exposed to spring-pressure,
or, as seen in Fig. 29, the auxiliary take-up
C' can be pivoted to the main take-up D.
It will thus be seen that the spring-pressure
upon the tension-roll above the wax-pot reg-
ulates and controls the entire tension of the
thread. In sewing on welts, by reason of the
varying thickness of the stock operated upon,
the length of thread for a stitch necessarily
varies, the upper being bunched or crowded
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at the toe and beingof asingle thicknessonly
at the shank, and it is therefore impractical
to measure off an unvarying length of sew-
ing-thread for a stiteh and then to lock the
supply-thread to prevent a further delivery.
The take-up, in moving up from the work,
draws up thread from the supply, and the
tension, being continuous over the. take-up
roll, is exerted to tighten the stitch in the
stock by means of the movement. - The take-
up thus in addition to tightening the stitch
or drawing up the needle-thread loop also
draws thread from the supply for the suec-
ceeding stitch,and if in the preceding stitch,
by reason of extra thickness of the work or
bunching or for any other cause, an extra
length or quantity of the needle-thread loop
should have been consumed or should have
remained in the work such extra consump-
tion will be compensated for by the corre-
spondingly additional length of thread given
up by or drawn from the supply on the rise
or drawing-in stroke of the take-up,such ad-
ditional consumption of the thread causing
the take-up to set the stitch and to draw on
the delivery at an earlier period in its draw-
ing-in stroke than when less thread is con-
sumed for the stitech. While the stroke of
the take-up thusremains uniform, the greater
or less consumption of thread in forming a
stitch results in a correspondingly greater or
less delivery of thread from the supply. - The
take-up, havingthus drawn outsufficient sup-
ply-thread, moves down later on to supply
thread, without unnecessary tension, to the
thread arm or hooker, hereinafter described,
in its movement up and back, and then again
moves down to supply thread similarly to the
needle as it is moved up and back, and, lastly,
again to supply thread to the loop-carrier as
the carrier carries over one arm of the thread
beyond the shuttle, thus in all these move-
ments preventing any abrasion of the thread
by undue tension, which would exist if the
take-up did not freely surrender the thread
required for these movements:

Intightening the stiteh the pullof the take-
up is such as to draw the upper of the shoe
down against the insole, a most decided aid

‘to good work.

From the principal take-up the thread is
led down to and is threaded through the eye
of the looper or thread-eye E. The thread-
eye E is mounted on lever ¢, fulerumed at
¢*, and which is given a double or swivel mo-
tion as its rollers €3 et, Figs. 19 and 20, are
moved by the cam-surface and cam-groove
of the double cam actuating this lever, so
that the eye E moves backward and forward
and also sidewise or laterally to place the sew-
ing-thread into the barb of the needle, which
draws the sewing-thread through the stock
or leather. The looper or thread-eye, with
the thread passing through it, is held sta-
tionary, away from the paths of the needle
and awl, until the thread-arm, soon to be de-
scribed, has almost completed its upward and

backward motion, drawing out the required
loop of sewing-thread. - Just before the com-
pletion of this movement of the thread-arm
the looper or thread-eye, by means of its gov-
erning-cam and attached levers, is moved at

right angles to the plane of motion of the nee- -

dle from the side away from the shuttle to-
ward the shuttle; so as to place the thread
across the path of the needle. When the
needle moves forward, up through the stock,
the thread thus held by the thread-eye in po-
sition springs into the barb of the needle, the
thread-eye meanwhile being moved forward
to the front of the needle and around it, pass-
ing away from the shuttle side to insare the

needle obtaining a sure hold on the thread

thus laid around it. As the needle moves
down through the stock, drawing a loop of
thread by means of its barb, the thread-eye
is moved across the front of the needle to-
ward the shuttle side, so that the loop of
thread drawn down by the needle lies entirely
on the shuttle side of the needle, round the
barb, and along the needle groove, soon to be
described, so that the thread is in no way
twisted round the needle and can be easily
removed from the barbwhenrequired. When
the needle has passed through the stock, the
thread-arm moves back toits position of rest,
ready forits next series of movements. The
movement of the thread-eye to the shuttle
side of the needle, after the needle has been
threaded, is most valuable in practice, as it
avoids the use of subsequent appliances with
separate cams to place the thread in position
for release and carriage to a side shuttle,
which would crowd the working parts and
tend to great comaplication. '
The thread-arm or hooker F, Figs. 18, 21,
and 22, prevents the sewing-thread from ren-
dering or reeving through the hook of the cir-
cular needle while the needle is drawing the
sewing - thread through the leather. The
thread-arm F is mounted on a small eross-
shaft ' in the frame of the machine and os-
cillated by arm f? jointed at f2to link f*
jointed at f3 to lever f¢ 75, fulerumed at f7,
and having its roller-stud f° actuated by a
suitable cam-groove. The thread-arm F has
a broad or U-shaped termination. To give
the thread-arm room for its oscillation to-
ward the back of the machine or away from
the operator, a recess G, Figs. 19 and 21, is
cut into that part of the machine which is
contiguous or near to the needle-segment.
The thread-arm K has its cross-shaft /' placed
parallel to the needle-supporting pivot and
directly above the work. All the movements
of the thread-arm ave thus in the arc of a cir-
cle away from and toward the operator and
directly across or at right angles to the path
of motion along which the shoe travels and
substantially parallel with the plane of mo-
tion of the needle. The object of this is to
avoid all lateral moiion which while the shoe

is being sewed at the shank would tend to

bring the thread-arm in collision with the sole
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of the shoe,which is there curved upward both
toward the ball and the heel. So, also, while
sewing at the toe, where the upper is crowded
and overlapped in a rough irregular short
quickrounded curve which projects far above
the insole, lateral motion would cause colli-
sion of the thread-arm and projecting upper.
Atthe shank the two seams are close together,
and the edges of the upper as tacked to the
last closely approximate, and in sewing the
sole has to be raised at the side toward the
operator and lowered at the side being sewed
in order to enable the needle properly to en-
terthe stock. Itherefore soshape the thread-
arm (see Fig. 21) as to curve it upward from
its U-shaped termination, so as to clear the
sole as far as possible, and I shape the mov-
ing cam f® and fix the axis of revolution f' of
the thead-arm so that the thread-arm is at its
lowest point when in position to move and
control the sewing-thread, so that it is raised
from the sole when moved either way from
this position, which is almost directly over the
seam to be sewed. So, also, to enable the
thread-arm to clear the ridge or projection of
the tipper, around the toe more particularly,
or wherever it may exist along the sole, I so
place the axis of movement of the thread-arm
as to cause the thread-arm to rise rapidly af-
ter coming in contact with the sewing-thread.
I thus also remove the thread-arm up and
away from the path of operation of the thread-
eye or looper, giving it a clear field for its
varied movements,and by locating the thread-
arm on the side of the needle and away from
the shuttle and by mounting its axis to the
front of the machine I avoid crowding the
parts within the interior and afford space for

the devices which transfer the thread to the

shuttle. The plane of motion of the thread-
arm being parallel to that of the needle and
awl, no collision between these parts is pos-
sible.

I am aware that thread-arms having a mo-
tion to and from the operator without lateral
motion have been used in other machines, but
such thread-arms have had a motion substan-
tially horizontal or with a slight rise and fall
and have been moved back into the interior
of the machine. Insewing outsoles the work
is substantially even, and when a lock-stitch
is made use of the motion of the thread is
small; but in my experiments in constructing
my present invention of a lock-stitch welting-
machine I found I had to give the thread-arm
extended movement in order to draw down a
long loop for the shuttle used with a lock-
stiteh, and this caused collision, as before ex-
plained, and to overcome this I devised the
quick upward movement of the thread-arm
to clear the ridge of the upper and so mount-
ed the thread-arm as to enable this upward
movement to be given.

In order to give as long a loop as possible,
I cause the thread-arm to come down into con-
tact with the standing thread by means of
the U-shaped termination, the thread-arm be-

unwinding or disentangling.

580,773

ing moved back away from the operator and
up almost to its extremity of possible action.
This movement would bring the thread-arm
in collision with the needle segment or block
upon which the circular needle is mounted,
and in order to avoid this and at the same
time to enable the thread-arm to draw out as
much thread as possible I cut away the re-
cess G. :

The needle I is partly cut away at the side
facing the shuttle, so as to leave a shoulder
or projection A% Fig. 27, at such side, the
upper part of this shoulder 2 forming a hook
orbarb A'l. When the needle-thread loop is
held by this barb and shoulder, as shown by

. broken lines at Fig. 27, said needle-thread

loop is held spread or opened and said nee-
dle-thread loop is also located entirely at one
side of the needle, so as tobe readily lifted or
castofffrom the needle without requiringany
The needle-
thread loop being held spread, as shown in
Fig. 27%, is in advantageous condition for the
safe and accurate entry of adevice forremov-
ing the loop. In welt-sewing machines, by
reason of theirregular thickness of the mate-
rialsewed and drawntogether by the machine,
there is no positive pointinspace from which
the thread leaves the stock, and the angle
from the horizontal at which the thread runs
from the stock to the needle varies according
as the stock is thick or thin at that particu-
lar stitch, and it therefore becomes exceed-
ingly important to secure as wide an opening
of the loop as possible, so that the devices
carrying over this lower arm of the sewing-
thread loop may never catch the upper arm
or miss the lower one by reason of this vary-
ing inc¢lination or angle.

The needle H is mounted on a segment £,
Figs. 5 and 6, swinging on shaft &', journaled

-in a segment A% which in its turnis mounted

soasto be capable of swinging independently
theneedleandneedle-shaft withit. Thisseg-
ment A* has its fulerum at /% at the front of
the machine and is connected by link 2* with
lever 15, actuated by cam or cam-groove IS,

The lever h® hasits fulcrum at 7% on shafty,

and its roller-stud R°is actuated by a suitable
cam or cam-groove, so that the lever A8, by
means of link A7, imparts motion to the nee-
dle-segment &, to which the needle is directly
attached. The. lever A thus acts to swing
the needle-segment 7 with the needle about
the shaft 7/, while the lever A° swings the
main segment /? about the fulerum at 7% so
thatthe main segment /* when swinging back-
ward will carry with it the shaft &/, thus en-
abling the needle H to be swung far back into
the machine to get out of the way of other
working parts, as also to draw or take up con-
siderable loop of needle or sewing thread.
The essence of this part of my invention is
to translate the needle bodily beyond the
part possible to be reached by its own nmotion
of rotation, soasto draw up a larger loop than
the circularneedle motion could give of itself,

.’
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and it is evident that the main segment or
carriage may be arranged inav auety of ways
S0 1on0f as its movemcnts result in thus car-
rying and transporting theneedle bodily; but
the means just descubed 1 have found pref-
erable and most advantageous. I am thus
enabled to retain the use of a circular needle
and awl of small radius, with the advantages
of entering the stock close to the pointof eu’r

as is the case with the shoemaker’s hand- awl .

I am aware of Letters Patent to Mills, No.
93,731; to Destuoy, No. 95,571, and to Steln
No. 124 393, in which the needle has bwo sepcz-
rate movements one of oscillation and one of
translation in space; but these patents show
only a chain-stitch machine with its short
thread-locp, and in all of them the needle is
used to tighten or draw up the stitch and none
of them employed athread arm orhooker. My
invention does not make use of the needle to
tighten or takeup the stitch, which with the
lon 2 loop necessary for a lock-stitch would be
most detrimental, causing the needle to bend
and thethread torenderorreeve over the nee-
dle-barb to the extent of the long loop neces-
sary to be formed for a lock or shuttle stiteh,
buton the contrary the needleisrelieved fr om
all rendering or reeving of the thread and all
undue s’ma,in on the delicate needle. What-
ever the combination of devices controlling
the thread, whether take-up, thread-arm or
thread-eye, it is of the essence of this part of
my invention that their movements, by suit-
able cams, be regulated so thatthe rotaly nee-
dle catches the sewmcr-thl ead at the central
point of the bight or loop to be formed by the
motion of the needle and that the thread con-
trolling or supplying devices movesoastogive
up thr ead to the needle to avoid 1endm*m<r or
reeving of the thread round the needle- barb

in all its movements, either of oscillation or

translation, the function of the needle in its
movement of translation being to carry up a
loop for the shuttle and the function of the
take-up, thread-arm, and thread-eye to sur-
render thread as this loop is formed. I have
shown the peculiar movements of the take-
up, thread-arm, and thread-eye from my ex-
perience best adapted for this purpose; but
it is evident that the relative movements of
these parts may be varied, so far as this part
of my invention is concemed so long as the

movements do not interfere Wlth Lhese two.

functions just deseribed. The needle and
loop-sewing thread being thus moved up and
back, the loop-carrier K, Fig. 7, swings or
moves between the two arms of the thread-
loop. This loop-carrier K consists of two

lips projecting from the free end of an arm
extending from a rock-shaft %, the upper or
outer lip bemcr the longer of the two, soasto
enter safely between the arms of the needle-
thread loop and to cause one of said thread-
arms to be held or engaged between said lips
to be carried toward the shuttle and across
the shuttle-path for enabling the shuttle,
with its thread, to be shot tlnouvh the needle-

thread loop. This carrier K has its rock-
shaft & provided with a gear-wheel %', which
is oscillated by the rack k2 1e01p1ocated by
the forked end of the lever %, fulerumed at
k% on shaft Y and actuated by a suitablecam
or cam-groove k% Fig. 8. The long upperlip
of K enters the Ioop of sewing- thl ead before
the armsof the loopare blouOht into tooclose
contact by the upward and backwald motion
of the main needle-segment, which motion
causes the sewing-thread to drop out of the
guiding-groove at the pointof the needle and
to remain held simply by the barb or hook of
the needle.

While the carrier K is engaging the loop,
the cast-off or loop-detainer L, Figs. 7 and 12,
is actuated to remove the sewing-thread from
the hook or barb of the needle. This cast-
off consistsof asmall leveractuated by a cam
or eccentrie /' on the thread-carrier shaft k.
The free end of the cast-off L is bent up or
hook -shaped, and as soon as the carrier K
has moved an arm of the needle-thread loop
slightly toward the shuttle and suitably
spread the loop the cast-off L moves up be-
tween the carrier and the needle and into the
needle-thread loop, soas to lift or remove the
thread from the needle-hook and to retain
said thread until the stitch is to be taken up
or drawn into the stitch-hole. There is no
reeving or rendering of the thread around
the cast-off. This cast-off thus, in addition
to casting the thread off the needle-hook,
also acts as a loop-retainer or post, around
which an arm of the needle-thread loop
passes. The thread -carrier K carries the
thread across and through the shuttle-race,
Figs. 8, 11, 12, and 13, either-above or below
the shuttle M, according to the position occu-
pied at the time by the shuttle in the race or
box. The shuttle race or box is cut out
about its middle for the passage of the car-
rier K, the upper portion %, Fig. 3, of the box
being substantially equal in length to the
lower portion 7%, and both portions being of
such size that each will contain the shuttle,
according to its movements, so thata double-
nosed shuttle ean be used.

In order so to distend or spread the loop as
absolutely to prevent collision of the shuttle
with any part of the loop, I construect the loop-
carrier so that its breadth from front to back
or in the direction of the depth of the shuttle
or shuttle-race is substantially the same as
the breadth of the shuttle or shuttle-race, so
that the carrier by its breadth alone suffi-
ciently spreads the loop to enable the shuttle
to pass through -it without contact with that
portion of the loop which is controlled by the
carrier; also, I so locate the point at which
the loop-retainer moves up to catch and ar-
rest the loop of sewing-thread that the angle
formed by the thread as it runs from this
loop-retainer to the back edge of the carrier
is substantially a right angle with the por-
tion held under the groove of the carrier. By
this means I secure the advantage that the
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two arms of the loop cannot possibly come in
contact with the shuttle in its motion. (See
Fig. 12.)

‘When the loop-carrier has carried the lower
arm of the sewing-thread across the shuttle-
race and across the point or one of the points
of the shuttle, (see Figs. 11 and 12,) the shut-
tle is shot or shoved within the shuttle-box
along the race, either up or down, as the case
may be, by means of two drivers I* I, placed
suitably far apart on a bar I’ of proper length,
aceording to the size of the shuttle. This
bar I* moves in a suitable slot or guideway in
the shuttle-box parallel with the line of mo-
tion of the shuttle and is actuated by lever I,
Fig. 10, fulerumed at I® on shaft Y and op-
erated by cam [7, mounted in the frame of
the machine and driven by gear-wheel {? on
shaft X.

By causing the lower portion of shuttle-box
1* 13 to recede or to incline backward into the
machine said shuttle-box will be out of the
way, so that the shoe, with its last, can be
brought up close to the sewing devices. A
convenient arrangement is shown in the
drawings, where the shuttie-box is in a plane
parallel to that of the motion of the needle
and at an angle of about forty-five degrees
from the perpendicular, which angle is sub-
stantially the same which is made by the
shank of the shoe when the sole is held up-
ward and horizontally nnder the machine by
the operator, as is usual in working.
part of my invention has for its object to per-
mit the shoe to be sewed sole upward, as is
essential for weltwork, and to give the nec-
essary room below for the last. My previous
Letters Patent, No. 459,036, show an inclined
shuttle-box, but with it the last must be
held sole downward, and the arrangement
was adapted for solework, not for weltwork.
Letters Patent No. 127,423 to Mills are also
known to me. That patent shows a shuttle-
box closely approximated to the plane of mo-
tion of the needle, and the point or nose of
the shuttle is brought so close to the needle
as to act to take the thread-loop off the nee-
dle. Such an arrangement and situation of
the shuttle-box my experience shows to be
unsuitable. Iremove all parts of the shuttle
and shuttle race or box away from the plane
of movement of the needle, and thus obtain
the room required and absolutely avoid all
possibility of collision. '

By usingadouble-nosed shuttle M each shot
or movement of the shuttle up or down can
make one shuttle-stiteh, thus saving unnec-
essary motion. If desired, a single-nosed
shuttle with corresponding driving mechan-
ism can be used.

The necessary tension upon the shuttle-
thread extending from the stock or work to
the shuttle is suchas to draw the shuttle forei-
bly against the driver, either up or down, as
the case may be. In order to obtain space
for the passage of the sewing-thread between
the shuttle and a driver without contact with

This"

either, the shuttle is held upward or down,
as may be required, for holding the shuttle
away from that driver between which and
the shuttle the needle-thread is to pass. The
slide-bar P’ Fig. 24, carrying the two drivers
I* 14, is provided with three studs or pins n »/
72, which, as the slide-bar is reciprocated,
strike against the shuttle-detents N N, Figs.
23, 25, and 26, placed in suitable recesses n°.
As the slide-bar PP rises the stud » will strike
against the upper detent N, so as to swing
said detent into contact with shuttle M for
holding the latter up oraway from the lower
driver %, as seen in Fig. 25. At the same
time the stud 2° moves the lower detent N
into the recess n%, so that said lower detent
is out of the way of shuttle M when the lat-
ter descends. As the slide-bar I° with shut-
tle M now descends, the stud n frees the up-
per detent N, so that the latter now swings
out of the way into recess 7% and the stud n?
frees the lower detent N, so that when the
shuttle M is down the lower detent N has
been moved by stud »n’ into position as shown
in dotted lines in Fig. 23, so as to hold shut-
tle M away from the upper driver It The
detents N are short latches or levers and are
provided with springs tending to move the
latches downward or to swing the upper latch
N into recess 7° and to swing the lower latch
N out of the recess n° and into the raceway
of the shuttle. Said detents N of course do
not swing into recess »° sufficiently far to be
out of reach of studs n ' when said studs are
to move the detents N to the locking position.
By slightly curving the top and bottom of the
shuttle thé shock of any possible collision be-
tween the loop-carrier X and the shuttle is
lessened, and by curving the lip and back of
the loop-carrier the latter will, if necessary,
act as a cam to raise or lower the shuttle.
The object is each time to obtain space be-
tween the shuttle and a driver to enable the
loop of sewing-thread to pass freely.

The sides or edges m’, Figs. 11, 13, and 15,
of the shuttle bar orrace are so located or cut
away thatthe shuttle-thread eoming from the
shuttle will extend in a straightline from the
shuttle to the work, as seen in Fig. 12, and
said shuttle-thread being thus not deflected
or bent by contact with the shuttle box or
race will permit a direct tension from the
shuttle to the work, or, in other words, the
tension from the shuttle to the work will not
be interfered with by the shuttle-thread be-
ing deflected by or rubbing foreibly against
the shuttle box or race.

The double-nosed shuttle holds a bobbin
constructed in any well-known manner. The
thread leaves the shuttle at apertute m. In
addition to the curved needle a circular awl
P, Figs. 1, 2, 3, and 9, is employed, which is
mounted on arm p p, oscillated on the axis p
on feed-slide p* by means of the awl-lever ',
fulerumed at p® on shaft Z and actuated by
cam p®. The awl is caused to move down at
the proper time, piercing a hole in the chan-
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nel in the insole. Said awl has its axis of
oscillation p on feed slide or bar p*in the
block or raceway 7° being held in place by
the feed-slide-retaining plates p®. The slide-
bar p*is actuated by lever pf, fulerumed at
p® and moved by feed-cam p”. The fulerum
p?is on plate p°, bolted to the machine-frame,
and said lever is connected by pin-and-slot
connection with the feed-slide, said pin being
shown at p' Fig. 2. When the awl has
moved down and has pierced a hole through
the insole, the feed-lever, actuated by the
feed-cam, causes the feed-slide to move from
right to left the distance of one stitch, carry-
ing with it the awl still in the work, so that
the work or shoe is fed or compelled to move
with the awl. By this means the awl-hole is
brought into the line of action of the needle.
The needle having entered and the awlwith-
drawn, the feed-slide moves baek to carry
back the awl ready to pierce the next stitch-
hole. The awl-lever p' oscillates the awl by
means of a fork p”, which latter allows the
awl to move with the feed-slide without los-
ing engagement with lever p’. To the same
feed-slide is attached the channel-guide R,
Fig. 2, which is a flat blunt arm sufficiently

large to feed into the channel cut along the

insole. The channel-guide travels with the
slide and awl and is also supported on a suit-
able lever 7, actuated by roller 7, bearing
against the cam-surface of the disk or cam I,
in which is also the cam-groove for actuating
the lever k* of the spreader. This lever 7 is
oscillated at suitable moments to move or
lift the channel- guide out of the channel
toward the operator as soon as the needle has
pierced through the stitch-hole and while it
is being threaded by means of the thread eye
or looper. By this means friction or contact
with the ehannel or work is avoided while
the channel-guide is being moved from left
to right with the feed-slide preparatory to
the awl piercing a new stitch-hole. The feed
motion being completed, the channel-guide
is again caused to move down into the chan-
nel to grip the stock.

In addition to the channel-guide there is
also used what is generally known as a “ back
gage” S, Figs. 4 and 21, mounted on a slide-
bar s, which slides in grooves in the main
frame to and from the operator.

In turnwork the back gage is employed,
but in sewing on welts the back gage is un-
serewed from the slide -bar and the usual
welt-guide is substituted, the motions of the
two being identical.

The slide-bar sis moved to and fro by means
of a rock-lever ', operated by a suitable cam-
groove in the disk §7, Fig. 1, on main shaft X,
on which disk are also the cams for actuating
roller-studs e® ¢* of lever ¢, carrying thread-
eye-E, as also for actuating roller-stud 7 of
lever 7%, actuating needle-segment . The
rock-lever s"is not attached directly to-the
Dack-gage slide-bar, but has a spring or yield-
ing connection s? to said bar to allow for un-

in Fig. 17.

evenness andinequality in the material. The
tension of the back gage tends to compress
the material to be regulated by the strength
of the spring.

To the slide-bar sis attached aratchet-tooth
bar s3, Fig. 4, adapted for engagement by a
pawl s4, fixed to lever s% and which lever is
actuated atsuitable intervals by a cam-disk s°
t0 press pawl s*into engagement with ratchet
s%." When released by cam 3, the spring s*
swings lever s to lift pawl s* out of engage-
ment with ratchet s2. The pawl s%, thus en-
gaging ratchet s® at suitable intervals, will
Tock the slide-bar against the work during the
time the needle is entering the work. The
back gage is thus moved forward and com-
pressed with the work toward the channel-
guide in the usual manner.

The shoe-support T, Fig. 4, is a eurved sup-
port or bar attached to a slide ¢, which can
move to and fro in guides in the main frame.
To the shoe-support is screwed a rack ¥, into
which meshes a small gear-wheel 77, Fig. 8%,
fixed to and revolving with the ratchet-wheel
£ on axis 8. To this axis £ is attached one
end of the spring ¢/, the other end being fas-
tened to the ratchet-wheel ¢? at 5. Into the
teeth of ratchet-wheel {* engages the lever or
pawl #* under the influence of spring #*. The
shoe-support is thus normally held forward
by spring # and is pressed back by the oper-
ator holding the shoe against support T.

The tail or upper arm of lever ¢ abuts
against the tail of lever s%, and when the le-
ver s® moves to raise its pawl s*out of engage-
ment with ratchet s® the tail of lever s moves
the lever or pawl {* out of engagement with
ratchet 2, while the movement of lever s to
let its pawl st come into engagement with
ratchet s° will release pawl #, so that the lat-
ter can engage ratchet-wheel 2. The lever s°
by its movement will thus effect a locking
and unlocking of both slides s and ¢.

The general operation of the machine is as
follows: The principal take-up d' having
drawn up a supply of needle-thread and the
thread arm or hooker F having moved with a
portion of such thread to the position shown
in Fig. 18, the needle H comes forward and
has its hook caught onto the thread at about
the point where the bight of the needle-thread
loop is to be formed, so that there will be no
rendering or reeving of the needle-thread
through the needle-hook in the subsequent
operations, thethread-arm F,when returning,

supplying needle-thread for one arm of the

loop and the take-up d', when returning,
supplying such thread for the other arm of the
loop when theneedle moves backward, as seen
Said take-up, it may be noted,
also supplies thread for that arm of the nee-
dle-thread loop which is carried by the loop-
carrier K across the shuttle-path, Fig. 12.
The operator holds up the shoe on its last
against the back gage or rest T, sole upward,
the awl descends, piercing a stiteh-hole from

‘the insole toward the upper, and during this
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action of the pawl the channel-guide rests in
the channel, while the back gage rests against
the work opposite the channel-guide, the work
being thus gripped and compressed at and op-
Dosite the channel. When the awl has pierced
the work, the back gage unlocks or moves
away from the work, and the feed-slide then
carries the work or shoe along one stitch
length to the line of action of the needle, the
awl is withdrawn, the back gage again comes
against the work, and the needle enters the
stock, passing through from the upper and
between the substance through the insole.
The thread-arm having drawn down the nec-
essary loop of sewing-thread, the thread-eye
loops or threads the needle, and during this
operation the channel-guide is removed from
the channel and moves back to its starting
position. The needle is then moved back,
out from the work, the thread-arm coming
down to supply thread asitis drawn through
from the insole through and out of the upper.
The oscillating movement of the needle being
completed, the needle is further swung or
carried back by the movement of the needle-
segment carriage, the loop-carrier énters the
loop and begins to carry over an arm across
the shuttle-path, the loop-detainer enters the
loop, detaching it from the needle-hook, the
loop-arm is carried across the shuttle-path,
the shuttle, with its bobbin of thread, is shot

‘through the loop of sewing-thread, the loop-

carrier and the loop-detainer resume their
original positions, thus releasing the sewing-
thread, and the take-up is operated, draw-
ing the sewing-thread tight and pulling in the
shuttle-thread-into-the-stitch=hole; complet-
ing the stitch. '

What I claim as my invention, and wish to
secure by Letters Patent, is—

1. In a waxed-thread sole-sewing machine,
a hooked circular needle and a shuttle-box
located alongside of one another at the front
of the machine, said shuttle-box being in-
clined from its lower part upward toward the
front of the machine and having a rectilinear
shuttle-path, a shuttle contained in said box,
and means, as a loop-detainer and loop-car-
rier made separate from the shuttle for de-
taching the loop of sewing-thread from the
needle and for spreading said loop across the
shuttle-path for the passage of said shuttle
therethrough, said loop-detainer being made
to swing or move in the plane of the path of
the needle and said needle and shutéle hav-
ing their planes of motion parallel to one
another substantially as described.

2. In a waxed-thread sole-sewing machine,
a hooked circular needle and a shuttle-box
located alongside of one another at the front
of the machine, said shuttle-box being in-
clined from its lower part upward toward the
front of the machine, and provided with a
shuttle, and cut ordivided crosswise at about
its middle, and having its edges m' m’' cut
away or receding at the middle division to
permit a direct tension of the shuttle-thread

from the shuttle through these recesses to the
work, and a take-up D to tighten the stitch,
substantially as desecribed.

3. Tn a waxed-thread sole-sewing machine,
a hooked circular needle; means to oscillate
the same; an inclined shuttle-box, located
alongside and away fromn the rieedle, and cut
or divided across its middle; 4 double-nosed
shuttle; means to operate the same; and
means as the loop-detainer and the loop-car-
rier, to detach the loop of sewing-thread from
the needle, and spread it through the middle
division of the shuttle-box, for the passage of
the shuttle, said shuttle-box being inclined
from a point back of and below the common
or meeting portions of the awl and needle
paths upward and forward to a point in front
of and above the common or meeting por-
tions of said paths substdntially as described.

4. In a waxed-thread sole-sewing machine,
a hooked circular needle; a needle-segment;
means to oscillate this segment with its
needle; a pivoted or oscillating carriage on
which the needle-segment is mounted; means
to operate this carriage to earry the needle
with its sewing-thread bodily beyond its ex-
treme of oscillation; thread-supplying de-
vices as the thread-arm and the take-up, and
means to operate the same to yield thread to
the needle during these movemeénts of oscil-
lation and translation, substantially as de-
seribed.

5. In a waxed-thread sole-sewing machine,
a hooked circular needle, a needle-segment;
means to oscillate thissegment with its needle;
a carriage on which the needle-segment is
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nrounteds means to o perats this ¢arriage to
carry the needle with its sewing-thread bodily
beyond its extreme of oscillation; thread-sup-
plying devices, as the thread-arm and take-
up; means to operate the same to yield thread
totheneedleduring the movements of oscilla-
tion and translation; a shuttle-box with its
shuttle, located at one side of and away from
the needle and having the shuttlelocated and
moving in a plane parallel with the plane of
motion of the needle; a loop-detainer, means
to operate the same to detach the thread from
the needle-barb; a loop-carrier, and means to
operate the same to spread the loop of sewing-
thread across the line of motion of the shuttle,
substantially as deseribed.

6. A hooked circular needle, an oscillating
needle-segment and a pivot on which said seg-
ment is mounted, combined with an osecillat-
ing carriage made to support the pivot, a see-
ond pivot on which said carriage is mounted,
means substantially as described for oscillat-
ing the segment and carriage about their re-
spective pivots, a thread-arm and take-up and
means substantially as described for operat-
ing the thread-arm and take-up toyield thread
to the needle during these movements of os-
cillation and translation, substantially as de-
seribed.

7. In combination, a shuttle, its actuating
mechanism, a curved hook-needle, its carrier,
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andmechanism for moving the needle-carrier
toward and from the material, and for oscil-
lating it to cause the needle to traverse the
material, combined with a loop-carrier pro-
vided with a cam or eccentric and a cast-off
or loop-detainer actuated by such eccentric,
substantially as and for the purposes ‘speci-
fied.

8. In a waxed -thread sewing-machine, a
hooked circular needle and a shuttle-box lo-
cated alongside of one another at the front of
the machme, said shuttle-box being inclined
from its lower part npward toward the front
of the machine, and cut or divided crosswise
at its middle, a shuttle, means substantially
as described for operating the same, a loop-
carrier and shuttle-detents N N made to en-
gage the shuttle for keeping the erosseut in
the shuttle-box clear for the passage of the
loop-carrier, substantially as described.

9. In a sewing-machine, a hooked circular
needle, having a thread -retaining guiding-
groove cut along its convex orouter edge from
the barb or hook toward the point, and en-
tirely on the same side or half of the needle
asthe barborhook,substantially as described.

10. A hooked circular needle having part
of its shank at one side cut away so as to form
a flat face with the shoulder 2%, said face and
shoulder both being located at said cut needle
side, theremainderof the needle-shank being
left uncut or unbroken, substantially as de-
scribed.

11. In combination, the hooked circular
needle with its thread -retaining groove; a
shuttle located alongside of the needle; means
tooscillate theneedle and shuttle; the thread-
eye, with means to operate the thread-eye to
place the thread across the path of, and wind
it around the needle, and then partly to un-
wind the thread until it is held in the needle-
groove entirely on the shuttle side of the
needle, substantially as described.

12. In a waxed-thread sewing-machine a
shuttle and a needle having their planes of
motion parallel to one another, said needle be-
ing provided with a shoulder located on the
side of theneedle facing the shuttle and made
to seize and distend a loop of needle-thread,
combined with a loop-carrier K made to swing
transversely to the plane of motion of the
needle and means to operate the same, first,
to enter the loop of sewing-thread while the
Joop is distended upon the needle, second, to

carry over and hold one arm of the loop be-
yvond the path of the shuttle, third, to return
releasing the sewing-thread after passage of
the shuttle, substantially as described.

13. A shuttle, combined with a needle and
with a loop-ecarrier K made to swing trans-
versely to the shuttle-path so as to seize one
shank of the sewing-thread loop and carry
said shank across the shuttle-path while leav-
ing the other shank unaffected, said loop-car-
rier having its breadth substantially equal to
that of the shuttle so that its breadth alone
will hold said loop-shank in flaring condition
for the free passage of the shuttle, with means
to operate the same substantially as described.

14. A rectilinearly-moving shuttle and a
needle having a barb to seize a loop of sew-
ing-thread, combined with a loop-carrier hav-
ing a fixed pivotal support and made toswing
transversely to the line of travel of the shut-
tle, said loop-carrier having a thin upper pro-
jecting lip, to enter the loop of sewing-thread
and divide the two arms of the loop, before
the transfer or carrying over of the loop to
the shuftle begins, operating and constl ucted
substantially as described.

15. In a waxed-thread lock-stitch sewmc-
machine for sewing the welt to an 1nsole,
circular hooked needle, its carrier, mechan-
ism for moving the needle-carrier toward and
from the material, and for oscillating it to
cause the needle to enter and traverse the ma-
terial through the insole to and through the
welt; a work-support, or channel-gunide R, on
the welt side of the material; a thread-eye; a
thread-arm, with mechanism to actuate the
same to surrender thread to the needle inits
movements of oscillation and of translation;
ashuttleandits operative mechanism ; means,
as the loop-detainer and the loop-carrier, to
detach the thread-loop from the needle and
spread and carry it across the shuttle-path,
and a take-up, situated above the work-sup-
port, with mechanism to operate it to tighten
the stitch, and draw the upper tight upon the
last, substantially as described.

In testimony whereof I have hereunto
signed my name, in the presence of two sub-
scribing witnesses, this 1st day of June, 1892.

" CHRISTIAN DANCEL.

- Witnesses:
WALTER K. GRIFFIN,
JOSEPH M. DEUEL.
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