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To all whonv it may concern:

Be it known that I, JOSEPH KLI BERTRAND,
of Boston, in the county of Suffolk and State
of Massachusetts, have invented certain new

5 and useful Improvements in Sole-Sewing Ma-
chines, of which the following, taken in con-
nection with the accompanying drawings, is
a specification. -

- This invention relates to machines for unit-

o 1ng the soles of boots and shoes to their up-
pers, and has for its objeet to provide a novel
and efficient mechanism by the use of which
a lock-stitch may be formed and the outer

sole be stitched to the welt at the shank as

.5 well as at the ball and around the toe, regard-
less of the width of the last, and without re-
moving the last from the boot or shoe.

My invention consists in certain novel fea-
tures of construction, arrangement, and coms-

2o bination of parts which will be best under-
stood Dby reference to the description of the
drawings and to the claims to be hereinafter
given.

Figure 1 of 13110 dr awings i1s a plan of so

25 muc,h of my improved ole -sewing machine
as is necessary to illustrate my :invention.
Ifig. 2 is a front elevation of the same. FKig.
3 is a vertical section on line 1 1 on Fig. 2,
looking toward the left. I'ig. 4 is a vertical

30 section on line 2 2 on Kig. 2, also looking to-
ward the left. Fig. 5 1s a vertical section on
line 8 3 on Kig. 2, also looking toward the left.
Fig. 6 is a vertical section on line 4 4 on Kig.
2,looking in the same direction as in the case

35 of the other vertical sections. If1g. 7 is apar-
tial horizontal section on line 5 5 on Fig. 2.
IFig. S is a partial horizontal section on line
6 6 on Ifig. 2. Fig. 9 1s a plan of the shuttle,
shuttle-carrier, and a portion of the shuttle-

40 race; and Fig. 10 1s a longitudinal section
through the shuttle and shuttle-race on line
7 7 on Fig. 9. TIig. 11 1s a diagram illustrat-
ing the formation of the loop abovethe work.
Ifig. 12 is a diagram 1llustrating the forma-

45 tion of the loop below the work. Figs. 13, 14,
15,16, 17, 18, 19, and 20 are detail views of
the needle-carrier, needle, and awl, to bhe here-
inafter referred to.

In the drawings, A is the frame of the head
so of the machine, which is firmly secured to the
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stand or column A’, a portion of which is

shown in elevation in Fig. 2.

B is the dr Wmﬂ-pulley and balance-wheel,
having secured upon its hub the spur gear-
wheel B’ and mounted so as to revolve freely
on the fixed stud set in an- upright of the
frame A.

C and C” are cam-shafts mounted in bear-
ings in the frame A and having secured upon
their outer ends the pinions C? and C° re-

spectively, which pinions engage with the

gear-wheel B’ upon opposite sides thereof, so
as to be revolved thereby when the pulley I3
18 revolved. A work-supporting arm ¢ is se-
cured by one end to the under side of the
frame A and projects obliquely therefrom and
has formed in its outer end a slot ¢/, through

which the needle and awl pass to enter the-

work resting thereon.

D 1s the presser-foot rod, mounted in bear-
ings in the frame A and projecting above its
upper bearing, and having in its upper end
the lateral opening O to receive the front end
of the locking-lever D’, which is pivoted at
I’ to the stand D? and has formed upon its
rear end a segmental ratchet 0° the teeth of
which are arranged with their sh oulders down-
ward, and with which the pawl ¢, mounted
upon-the lever K, engages to lock said press-
er-bar in position with the presse:-foot in

firm contact with the work and prevent it

being raised or moved upward by the passage

of Lhe needle and awl through said work.
The pawl-lever K is pwoted to the stand D2

and carries at its free end the truck ¢’, which

18 acted upon by the cam c¢* mounted upon

and revoluble with the shaft C, as shown in
Figs. 1 and 2, said cam c¢® being so formed
and timed as to cause the pawl ¢ to engage
with a tooth of the ratchet 6° and lock the
presser-foot rod while the needle and awl are
passing through the work.

The presser- foot rod D 18 forced downward
or toward the work by the spring d, and has
secured to its lower end the presser-foot D% to
rest upon the upper surface of the work and
grip 1t between it and the work-supporting
arm ¢, a8 shown in Fig. 11.

A second Seﬂmental ratchet b? is firmly se-
cured to the side of the ratchet 12, the feeth
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of which have their shoulders or working-
faces turned upward, or in the reverse direc-
tion to the teeth of the ratchet 02 and are
engaged by the pawl d’, secured to the side of
the arm *, which in turn is pivoted to the
free end of the lever ¢°, mounted upon a ful-

- erum-pin set 1n the stand D= at %, as shown
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in Fig. 5. The free end of the lever d® has
set therein a stud e, upon which is mounted
the truck ¢, upon which the cam ¢* acts to
raise the presser-foot from the work at the
proper time to permit the work to be fed by
the lateral movement of the needle and ayl.
The arm d° has set therein a stud ¢, which
projects into the cam-slot e, formed in the
fixed plate E’, said slot and stud co- -operating
with the vibratory motions of the lever d® and
arm d* to control the disengagement of the
pawl d’ from the teeth of the ratchet 0 against
the tension of the spring ¢® and permit said
engagement at the proper time.

¥ is the needle-carrier, firmly secured upon
the shaft [/, mounted in beazrmﬂs in the front
edge of the lower plate of the frame A in such
a manneras to berevoluble and movable end-
wise therein.

The shaft F’ has firmly secured thereon the
pinion F% with which the teeth of the seg-
ment I° engage to impart to said shaft and
needle-carrying arm an oscillating or recip-
rocating rotary motion about the axis of said
shaft. The segment E° is mounted upon the
stud 7, set In the frame A, or a stand secured
thereto, and 1s provided with the arm I in
which is formed a long 1L11c111m1 clot f ’, as
shown in Fig. 5.

 1s a lever pwoted to an ear or Stand on
the rear bar of the frame A and carrying at
its free end a truck f*, (shown in dotted lines
in Fig. 4,) which fits into and is acted upon
by the path f° of the cam G’ to vibrate said

lever.
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* is a link pivoted at its upper end to the
free or movable end of the lever G and ad-
justably connected at its lower end by means
of the stud ¢ and nut ¢’ to the arm It of the
segment K9 thereby rendering it practical to
vary the length of are through which the nee-
dle-carrier oscﬂlatesj all as ShOWH 1n Ifigs. 4,
5, and 6.

The hub of the needle-carrier,ora %epm*&te
hub or collar secured on the sha,ft E’, is pro-
vided with-an annular groove, with Which the
forked lower end of the lever I engages. The
lever H 1s pivoted at ¢° to the stand II” and
has formed in 1ts upper end a longitudinal
slot /i, and is connected to the lower end of
the 1ever IT*, mounted upon a rocker-shaft H?,
mounted in the stand H* and having seeured
upon its rear end the lever I, which carries at
1ts free or movable end a truck i/, which fits
into and is acted upon by the path of the cyl-
inder-cam I’, as shown in Figs. 1 and 6, the

lever H? belnn provided with the 101]0‘1131[(11-

nal slot 7? and connected to the lever I by
means of the stud /% ad Justably secured to

the lever H* in its slot /¥ and projecting into |

|
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the slot /i of the lever H, as showi in said IFig.
6 and In Fig.

The needle 0 mld awl e/, which are curved to
arcs of circles of equal radius and concentric
with the axisof the shaft [/, are arranged side
by side and parallel to each other and a dis-
tance apart equal to the desired length of
s-1tch to be formed.

The needle and awl carr 161"' K has formed 1n

its free end a curved groove 7, concentric with
the axis of movement of said carrier and of a
(lepth nearly equal to the thickness of the
shank of the needle 72, which is fitted thereto,
and 18 also provided with a curved shoulder
9", to serve as a guide for the awl-shank, and

79

30

has seb therein the threaded stud £, provuled "

with the nut %/, (see Fig. 8,) by means of
which the needle and awl are lirmly clamped
1n position.

The construction of the needle and awl
carrier 1s elemly shown in Figs. 13 and 14,
and the needle is shown in detful 1n Ifigs. 15
16, and 17 and the awl in Figs. 18, 19, and 20).

The awl 2" has formed upon its shank or
butt-end a broad plate 7°, having anopen slot
# formed therein to enable said awl to be
placed 1n position and removed without re-
moving the nut &’, by which said plate is

pressed hard against the shank of the needle

¢ to clamp the same, the inner edge of said
awl-plate 2> and the sides of the slot; 43 bemd
curved concentrie to the axis of motion of bELlLl
awl and needle as shown.

The awl 2" is made somewhat shorter lhml
the needle 2, so that the needle will cnter ¢
previously - formed perforation in the sho(?
sole and welt or other goods being sewed Dbe-
fore the awl is bmuﬂht in cont&ct with the

under side of the WOPL to punetur e &4 new

hole therein.

The awl shank or haftismadethicker than

the body of the awl, said increase in thick-
ness being in each case equal to the required
distance between the needle and awl to give
the proper length of stiteh, from which it is
obvious that a series of mvls having shanks
of different thicknesses will be 1eq1111*ed to
adapt the machine to form stitches of differ-
ent lengths, said awls Dbeing
Chanﬂ'eably, according to the kind of work
required. |

The needle 2 is a barbed needle, and the
needle and awl are arranged to pierce the
sole and welt of a boot or 81100 from the un-
der side thereof, the needle entering the last
puncture made by the awl and the mvl form-
ing a new puncture at cach upward move-
ment of said needle and awl, and the worlk is

| ted forward by the lateral movemem of the

needle and awl, which takes place while they
are in the Work the stud /°being so adjusted
in the slots 7, and /2 of the levu*s IT and H>,
respectively, as to cause a lateral movement
of said needle and awl just equal to the dis-
tance between the center of the necdle and

the center of the awl.

J 18 the thread guide or carrier, mounted

used inter-
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upon the lowerend of the vertical rod J’, fitted
to bearings in the frathe A and having se-
cured thereon just above its lower bearing the
spur-pinion {, with which the teeth of the slid-
ing rack J* engage to impart thereto an os-
cillating motion about its axis to carry the
thread 1nto engagement with the barb of the
needle, said rack being reciprocated by the
elbow-lever J® and the ecam J4 firmly secured
upon the shaft C.

A looper -finger ! is pivoted to the lower
end of the elbow-lever I and held in its nor-
mal position relative thereto by the spring 2
and the adjustable serew-stop 2, as shown in
Kig. 5, until 1n its backward movement its
rear end comes in contact with the fixed
curved plate or cam /’, when its rear end is
somewhat depressed from the position it
would otherwise assume, so as to maintain
the front or hook end of said looper at about
the same height when in its rearmost posi-
tion as when in its most forward position, as
shown in dotted lines in Fig. 5.

The lever K is pivoted at it Fig. 5, to the
car KK, projecting from the upper front bar of
the frame A, (see FFig. 1,) and carries at the
free end of its upper arm-a truck , upon

~which the cam IK? on the shaft C acts to vi-

brate said lever and move the looper-finger !/
toward the rear of the machine, carrying with
it a bight of the thread in engagement with
the hook [, formed upon its front end, there-
by forming a loop in the thread above the

-work, said loop extending from the work to

the hook { of the looper-finger I when in its
most rearward position, and thence to the
barb of the needle, as shown in Fig.11. The
truek £ is kept in contact with the cam K2 by
the tension of the spring {7, which might be
dispensed with by substituting a path-cam
for the face-cam Is* if desired.

When the needle descends to draw the
thread through the work from its upper side,
the looper-finger has returned to the position
shown 1in Iigs. 5, 6, and 8 of the drawings
and released the thread from its hook, and
the surplus thread which constituted the
loop just deseribed is drawn through the

work and carrred to the rear by the bharb of

the needle to form the loop proper below the
work, and through which the shuttle with its
bobbin or coil of thread is to pass without
any slip of the thread on the barbof thenee-
dle. When the needle moves to the rear to
form a loop below the work, the loop-spread-
g finger», mounted upon the hub of the nee-
dle and awl carrier and rotating therewith,
comes 1n contact with the lower strand of the
loop and depressesitat one side of the shuttle,
while 1t 18 depressed upon the opposite side

of the shuttle and disengaged from the barb

of the needle by the fingerm/, set in the front
end of the lever I, pivoted at m?® to the swiv-
eling stud L" and carrying at its free ends
trucks m® and md, arranged with their axes
atrightanglesto cachothertobeactedupon by
the cam-surfacesn and 2" on the eylinder-cam

M, all asshown in Figs. 1,6, and 8, the truck m?

being only shown in dotted lines in Figs. 1and

6. When the loopis disengaged from the barb

ot the needle, it is received by the loop-retain-
g and releasing finger n?% set in the front
end of the short lever M/, mounted upon a
vertical axis at n° and connected at its rear
end by the stud n* to the free end of the le-
ver M? secured to the upright shaft M3, upon

the upper end of which is secured the arm

M, provided with the finger #°, with which the
cam e° engages to impart to said shaft an os-
cillating motion and vibrate the loop -re-

tainer.

O 18 the shuttle-race, secured to the under
sicle of the lower plate of the frame A, and

having formed in its upper side a longitudi-

nal groove o, in the form of a, segment of a
hollow cylinder and extending at right an-
gles to the planes of movement of the needle
and awl. | |

O’ is the shuttle-carrier, fitted to suitable
longitudinal guides or lips o’ 0o’,80 as to be
movable longitudinally of said raceway by
the vibrations of the lever O2 pivoted at ¢?
to the under side of the lower plate of the
frame A, and connected at its front end to an
ear 0° on the shuttle-carrier, and carrying at
its rear end a truck o, which fits into and is

‘acted upon by the path ¢° of the cam-cylin-

der M upon the shaft ¢, as shown in Figs. 5,
6, and 9. | | |
P is the shuttle, the main body of which is

75
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cylindrical in cross-section and hollow, and

having one end made conical, with the. apex

of the cone nearly in line with the upperside
of the cylinder, as shown in Figs. 9 and 10.

L'he shattle P has formed upon its upper
side the longitudinal lip or rib of, which fits
Into the groove o', formed in the under sides
of the plates 0% secured to the under side of
the lower plate of the frame A, as shown in
Figs. 4, 5, and 6. The shuttle P also has
formed in itsunderside a longitudinal groove
o’,into which the upper edge of the thread-
holding finger P’ enfers ag the shuttle passes
over it from right to left, thereby preventing
the thread of the loop through which the
shuttle is passing being carried forward orv
toward the left end of theshuttle-race by said
shuttle. | |

The thread-holding finger P’ is secured in
the free end of the lever I’° pivoted to the
left-hand end of the shuttle-race O, and has
its free end forced upward through a slot in
the shuttle-race by the spring », so as to be
in a position to prevent a lateral movement
of the loop of thread while the shuttleis pass-
ing through the same. "

1'he shuttle-thread is arranged in a ¢ylin-
drical coil within the eylindrical portion of

r

the shuttle I and is drawn from the interior .
130

ol said coil through an opening in the side of
the conical portion of said shuttle and be-
neath the tension-spring p’, as shown in IFig. 2.

- 18 the thread-spool, mounted upon a stud
set in the upright Q’, and provided with a

105
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hub to receive the bmhe-stmp R for the pur-
pose of locking said spool to prevent rotation
thereof aft the time that the slack of the
thread 1s being drawn up after the loop has
been cast off from the barb of the needle and

the lock of the stitch is being drawn into the

center of the sole or other work being sewed.
The spool Q 1s pressed against the shoulder

~of its supporting-stud by the multiple-leaved

spring ¢ in a well-known manner.

One end of the brake-strap R is secured to
the upright Q" or other fixed portion of the
machine and the other end thereof is secured
to one end of the lever R/, pivoted to the up-
right Q’ and carrying at its other end the

~truck ¢’, with which the cam-plate R? secured

20

25

30

35

- dre

4.0

45

55

60

to the sn:le of the cam G/, opposite its path 7,
engages to draw said Stmp hard upon the
hub of the thread-spool and lock it against
any possible rotation thereof while the thread
1s being drawnup, all as shownin Iigs. 2 and
4. The thread from the spool Q is carried
partially around and in front of the thread-
oulding-sheave 7, partially around and inthe
rear of the sheave 7/, and in front of the
sheave 7%, and thence under the sheave s and
over the sheave s" and through the eye of
the thread-guide J. The sheaves 7, 72, and s
are mounted upon fixed studs, the sheave 7’
1s mounted upon a reciprocating bar or plate
R® and the sheave s” is mounted upon the
free end of the arm s° which is held in
1ts normal position in contact with the stop-
pin s° by the spring s* except when the ten-
sion of sald spring i1s overcome by the strain
on the thread when the needle is deing the
thread through the work or the sheave ' is
being mmfed to the rear to take the SLLC]{ and
w the stitch tight.
The sheave-carrying plate or bar R? is con-
nected atits rear end with the upper end of

thelever S, mounted npon the rocker-shaft 8/,

which has secured to its opposite end the
slotted arm S¢ to which is adjustably con-
nected the lower end of the link or rod S5,
the npper end of which is slotted to embrace
the shaft C and carries a truck which fits
into and 1s acted upon by the path ¢ of the
cam T' to impart to said bar or plate RS® an
intermittent reciprocation, said bar being
fitted to slide on the slotted plate 1, which
carries at its front end the sheaves » and ¢/,
as shown in Fig. 3.

It will be observed, on reference to Figs. 17

and 20, thatthe needle and awl are made with

flat sides or elliptical in cross-section, and
that they are arranged with their longest di-
ameters at right angles to the line of move-
ment of the ma’renal being sewed, which is a
oreat advantage, partwul&ﬂy When short

siltches are reqmred,, as it is obvious that
more stitches can be formed 1n a given space
with a fiat needle and awl than with a round
needle and awland leave the work in equally

~as good condition.

A portion of the shutttle- guiding groove in
the raceway O near the 1111c1clle of it length

409,161

is cut away upon its front side to permit the

passage of the awl and needle and their car-
rier, all as shown at ¢/, Figs. 2, 5, 6,9, and 10.
U 1s a hand-lever by which the presser-foot.
may be raised to permit the insertion or re-
moval of the work when the pawl ¢ is disen-
gaged from the teeth of the ratchet 6>
The operation of my invention is as fol-
lows: The edge of a boot or shoe sole and
welt or other piece of work to be sewed he-
Iing inserted between the work-support ¢ and
the presser-foot D? and power being applied
to the driving-pulley B to revolve the same,
the needle and awl are forced through the
work to the extreme of their upward move-
ment. Theshuttle moves toward the right and
the looper [’ moves toward the rear, its hook
[ engaging the thread u between the eye of
the thread-carrier J and the work and draw-
ing a loop of thread to the rear at the same
time that the thread-carrier carries thethread
into engagement with the barb of the needle,
when the needle and awl are moved to the
left to feed the work a distance equal to the
desired length of stiteh, the presser-foot be-
ing raised by the pawld’. The needle and awl
descend, the needle drawing a loop of the
thread through the work without any slip of
the thread across the barb of the needle, the
looperfhaving released the loop carried back
by it just as the needle is to descend. The
needleand awl continue their rearward move-
ment until said movement is completed, dur-
ing which time the loop-spreaders m and m/
have pressed the lower thread of said loop
downward, the latter acting in conjunction
with a slig ht forward movement of the nee-
dle 1, caused by the throw v in the path 7° of
the cam G (see Fig. 4) discharging the loop
from the barb of the neecdle, a,nd at the same
time said loop is received l)y the loop retainer
and releaser. While the loop is opened, as
shown in Ifig. 12, the shuttle P is moved from
the right tothe left, passing through the loop,
the lower thread of which is prevented from
being carried forward with the shuttle by
coming in contact with the end of the finger
P, the. upper edge of which projects into the
ﬂ‘loove o’ in the undel** side of the shuttle, as
before described. - Just as the shuttle has
completed its movement toward the left and
the loop has been discharged from the barb
of the needle the take-up sheave 7/ and its
carrying-bar commence to move toward the
rear to draw up the slack of the thread, the
loop-releaser 72° being moved to the left 1o

withdraw it from the loop and permit the

slack to be drawn up. When the take-up
sheave has accomplished about half of its
rearward movement, the cam R* comes in

end of the lever R” and cause the brake-strap

R to be foreced hard upon the hub or flange -

of the spool Q and lock said spool, so that no
thread can be drawn therefrom during the
latter part of the rearward motion of the
take-up sheave 7, thus insuring the stitch
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being drawn tight and the lock of the stiteh |

being drawn infto the middle of the work.
These several operations are repeated at each
complete oscillation of the needle and awl-
carrier, the needle at each upward motion
entering a previously-formed puncture in the
work, and the awl at the same time forming
a new puncture at a distance equal to the re-
quired length of stiteh from the puncture
made by the last previous upward IHOVGI‘HEHL
of said awl.

The needle, awl, and shuttle and shuttle-
race herein deseribed form the subject-matter
of three other applications, numbered, re-
spectively, 298,040, 298,089, and 298 0.;8, and
therefore are not claimed herein. o

What I claim as new, and desire to secure
by Letters Patent of the United States,is—

L, In a lock-stitch sewing-machine, the com-
bination of the oscillating needle and awl-
carrier I, pro*ﬂded with the groove 7 and
shoulder y’, the needle 7, fitted to said groove

1, the awl 7/, provided with a plate-like sha,nl{

7*, having a thickness equal to the aggregate
L]uehnes& of the body of said awl and the
distance required between said awl and
needle and provided with the slot <%, the
threaded stud %, and the nut %’.

2. Ina lock-stitch sewing-machine, the com-
bination of a fixed work-support, a presser-
foot, a spring for pressing said foot upon the
work, an oscillating curved awl and a barbed
needle arranged side by side and parallel with
each otherandtoenter the work from the side

opposite to said presser-foot, the lever D/, con-

nected at one end to the upper end of the
presser-toot rod and provided at its other end
with two sets of ratchet-teeth 0 and 03, with
the shoulders of their teeth opposed to each
other orfacing in opposite directions, the lever
E, pawle,and cam c¢*, for locking said presser-
foot, and the lever %, arm d? pawl d’, and the
cam ¢*, for lifting said presser-foot above the
work when the worlk is to be fed.

5. Inalock-stiteh sewing-machine, the com-
bination, with a ¢ircularly-curved barbed nee-
dle and a thread guide orcarrrierforcarrying
the thread into engagement with the barb of

the needle after it has pierced the work, of

the arm //, provided with the hook % the el-
bow-lever K, the revolving cam I<?, the spring
I, and the cu rved cmn-plate [°, all constr ucted,
arranged, and operating substantially as and
for the purposes deseribed.

L 72, and cam G

4. In alock-stitch sewing-maching, the com-
bination of the shaftk’/, the carrier-arm I, the
curved needle 2 and awl?/, secured to said car-
rier side by side and arranged to be forced
through the work from the same side, a pinion
secured upon said shaft, a toothed segment
engaging with said pinion and provided with
a slotted arm, the link G?, the lever G, truck
', for oscillating said shaft and
carrier, thelevers I, I1%, and I, the rocker-shaft
H3, and cam I, for imparting to said shatt an
intermittent reciprocatory motion, substan-
tially as described.

5. In alock-stitch sewing-machine, the com-
bination of a shaft constructed and arranged
to oscillate about its axis and fo be moved
endwise in its bearings, a carrier-arm secured
upon said shaft, a barbed needle and an awl,
bothsecured to said carrier-arm side by side,
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parallel with each other, and bent to a curve

concentric with the axis of said shaft, the
oear-wheel I'?, segment F?, arm I, the 1ev01‘ (3,
the cam G/, the rod (%, the levers H H?* and 1,

‘the 1001{01-511&’["[ H3, and the cam 1 , all con-

structed and ar 1"&nﬂed subsbantmlly as de-
scribed.
6. Inalock-stiteh sewing-machine, ‘Lhe com-

bination of an 030111@131110 circularly-curved

barbed needle and a cir eulmly -curved awl ar-

ranged side by side in the same carrier-arm,

pamllel to each other, and to pierce the work

from the same side, the loop-spreading finger

m, mounted upon and revoluble withthe hub
of the needle and awl carrier, the lever L, pro-
vided with the loop-opening finger m’ and
pivoted in the swiveling stand L/, the cams
for imparting to said 161*'81‘ L both vertical and

‘horizontal vibratory motions, the pivoted le-

ver M/, provided with the loop receiving and
releasing finger n° the 1‘0@1@1‘-511‘1& "\’[3 the
levers M? and M! 7%, and the cam ¢ all con-
structed, arranged, and operating substan-
tially as and for the purposes described.

In testimony whereof I have signed myname
to thisspecification,in the presence of two sub-

seribing witnesses, on this 8th day of Septem-
ber, A. D. 1888.

JOSEPIL KILI BERTRAND.

Witnesses: |
N. C. LOMBARD,
WALTER K. LOMBARD.
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