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PatenT OFFICE.

JOSEPH ELI BERTRAND, OF BOSTON, ASSIGNOR OF ONE-HALF TO MELLEN
BRAY, OF NEWTON, MASSACHUSETTS.

SOLE-SEWING MACHINE.

SPECIFICATION Iforming‘ part of Letters Patent No. 421,541, dated February 18, 1890.
Application filed July 29, 1889, Serlal No, 319,015, (Nomodel)

To all whom it may concer:

Be it known that I, JosepH E1T BERTRAND,
of Boston, in the county of Suffolk and State
of Massachusetts, have invented certain new
and useful Improvements in Sole-Sewing Ma-
chines, of which the following, taken in con-
nection with the accompanying drawings, is
a specification.

My invention relates to sole-sewing ma-
chines, and is an improvement upon the ma-
chine deseribed in another application of mine
filed September17,1888,andserially numbered
285,775; and it consists in certain novel fea-
tures of construction, arrangement, and com-
bination of parts, which will be readily under-
stood by reference to the description of the
drawings,and tothe claims hereinafter given,
and in which my invention is clearly pointed
out. . :
Figure 1 of the drawings is a plan of a ma-
chine embodying my invention. Tig. 2isa
front elevation of the head of the machine,
the supporting-column. béirg omitted, as it
constitutes no part of this invention. Fig. 3
is a side elevation of the same. Fig.4 isa
sectional elevation, the cutting-plane being
on line 1 1on Figs. 1 and 2. Tig. 5 is a sec-
tional plan, the cutting-plane being on. line
2 2 on Fig. 2. Fig. 6 is an inverted plan.
Fig. 7 is an elevation of the devices for re-
ciprocating the needle and awl, and showing
a portion of theframe and bed in section, the
cutting-plane being on line 8 3on Figs. 1 and
2. TFig. 8 is a diagram illustrating the forma-
tion of a loop in the needle-thread above the
work., Fig. 9 is a diagram illustrating the
formation of theloop below the work, through
which the shuttle is to pass. Fig. 10 isa dia-
gram illustrating the same loop and the po-
sition of the several devices used in forming
said loop when the point of the shuttle has
entered said loop and cast it off from the loop-
spreader. Tig.11is aplan of theloop-measur-
ing hook-lever, and Figs. 12_and 13 are re-
spectively a side elevation and an edge view
of the needle and awl carrying arm and the
needle-supporting guide. Fig. 14 is a dia-
gram illustrating the positions of the several
parts of the mechanism for forming the loop
of thread below the work at the time when
the loop-holding finger u*commences to move

ism.

laterally toward the left-hand side of the ma-
chine to engage both strands of the loop of
thread. - Fig. 15 is a front end elevation of
the loop-holding finger and its carrying-lever, 5g
and showing a portion of the lever that moves
said finger toward the rear. Fig.16isa front
elevation of the shuttle, its holder, the needle
and awl, the needle-carrying radius-arm, the
shaft for carrying said arm, and the pinion 6o .
for operating the same detached from the
other parts of the machine. Fig. 17 is a sec-
tional elevation of the same, the cutting-plane
being on line 4 4 on Fig. 16.

In the drawings, A is the bed of the ma- 65
chine, designed to be mounted upon a column
or other suitable support and at the desired
height. :

B B are two side frames firmly secured to
opposite sides of the bed A, and each pro- 5o
vided with a bearing B’,in which is mounted
the cam-shaft C, and having their front ends
conneeted together by the tie-girt D. ,

The shaft C has mounted upon one end
thereof the grooved fly-wheel E, by meansof 7 5
which and a suitable belt rotary motion may
be imparted to said shaft, and also has se-
cured thereon, between the frames B B, the
several cams for imparting motion to the
stitch-forming mechanism, the work-feeding 8o
mechanism, and thread-controlling mechan-
The bed A has formed upon its front edge
two ears ¢ @, which project forward beyond
the main line of the front edge of said bed 8
and upward above the top face of said bed,
as shown in Figs. 2 and 3, and in which are
formed bearings for the shaft b, which has
firmly secured thereon the radius-arm ¢, to
the free end of which are secured the curved go
needle ¢ and the curved awl e in the same |
manner as shown and deseribed in. my prior
application before cited. :

¥ is the shuttle-holder bolted to the front
of the bed A beneath the ears ¢ g, and hav- g5 -
ing formed therein a circular chamber to re-

.ceive the shuttle ¥/, of ordinary - construc-
3 Y

tion, but of large size in order that it may
carry a bobbin capable of holding an extra
length of thread. The shuttle ¥’ is of the 100
revolving class, and is guided 'in its revolu-
tion by an outwardly-projecting lip or rib ¢’
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on its periphery, which fits a corresponding
groove in the outer peripheral wall of the
chamber in the holder F, and said shuttle is
in axial line with the shaft G, which is
mounted in suitable bearings on the under
side of the bed A,and has secured to its front
end a collar or sleeve f, upon the front end
of which is formed the curved wing f”/, which
engages with the shuttle in advance of its
hook-point, to impart the motion of the shaft
G to the shuttle E".

The shuttle-carrying shaft G is arranged
with its axis in a vertical plane at right an-
gles to the axis of the shaft b, which carries
the needle-carrying arm, and at such a dis-
tance below the same that when said shuttle
is revolved its hook will intersect or cut
across the path of the needle, and the needle,
when itisreciprocated, passesacross the path
of revolution of the shuttle below the periph-
ery or point of the hook, this latter motion
taking place while the shufttle is in a state of
rest and in the position shown in Figs. 2 and
16. By reason of this arrangement of the
shuttle or bobbin carrying hook and the nee-
dle a much larger shuttle can be used and
passed through a loop formed from a given
length of thread, or with a given size of shut-
tle a less amount of thread will be drawn out
by the needle to form the loop for the pas-
sage of the needle, whereby the wear of the
thread is very much lessened.

The shuttle-shaft G is intermittently ro-
tated by means of the twocamsHand H’ and
suitable connections, asthe vertically-sliding
bars ¢ and ¢/, levers i and 2/, links ¢ and 7/,
and two cranks on the said shaft. Thisshut-
tle-operating mechanism forms the subject-
matter of another application of even date
herewith, and serially numbered 319,014,and
therefore is not elaimed or further described
in this application.

C’ is the work-supporting horn or arm, se-
cured in a fixed position to the bed A, and
provided at its work-supporting end with the
slot 7 for the passage of the awl and needls,
said slot being of sufficient length to permit
of the work being moved a distanece equal to
the length of the longest stiteh when the nee-
dle and awl are within the work and said slot,
substantially as shown and described in my
other application before cited.

D’ is the presser-foot, the rod of which is
mounted in suitable beamnbs in the frame of
the machine, so as to be movable vertically
therein, and has fitted thereto the collary’
and spring 7% by which it is forced downward
tpon the work to be sewed, and also has se-
cured thereon the collar &, by means of which
and the hand-lever D? co-operating therewith,
gsaid presser-foot may be raised against the

tension of the spring 7° for inserting or remov--

ing the work, all in a well-known manner.
In the upper end of the presser-foot bar is

formed a transverse slot &’ to receive the front

endof the lever I, mounted upon the horizon-

-get in the extreme end of s(ud arm.

421,541

tal fulerum-pin %7, which is set in the upper
end of the -stand I’, bolted to the tie-girt D.

At the rear end of the lever I, and concen-
tric with the axis of its fulerum-pin %% are
formed two segmental ratchet-surfaces &° and
and k% one above and the other below said
fulerum-pin, and each having theradial shoul-
ders of their teeth facing toward the vear of
the machine, as shown in Fig. 4.

J is a three-armed lever mounted upon a
fulerum-pin /, set in the stand J’, with its axis
parallel to and in the same horizontal plane
as the fulernm-pin %* of the lever I and di-
rectly in the rear thereof. The arm j° of the
lever J carries at its free end an anti-friction
voll, which fits into and is acted upon by the
path of the cam I, to impart to said lever J
an intermittent v1bmt01'y movement about its
fulerum-pin L

Tlie arms 5* and 5° of the lever T each hfwt,
pivoted thereto two pawls m w/ :md n n',
respectively, the pawls m and m/ being ar-
ranged to engage with the teeth of the upper
segmental ratchet-surface &°to lock the lever
I and the presser-foot D’ against upward
movement when the awl and needle are be-
ing forced upward through the work, and the
pawls n and n’ engaging with the segmental
ratchet-surface & to raise the front end of
the lever I, and through it the presser-foot to
relieve the pressure on the work during the
time that it is being fed preparatory to f0r111»
ing a new stitch. The two pawls m and m/
are of dxt‘ferent length, as are also the pawls
n and n/, the difference in length in each case
being about equal to 011e-half the distance
between the radial shoulders of two contigu-
ous teeth of the ratchets %° or k%, The free
ends of the pawls m and m’ are pressed to-
ward the ratchet %* by the springs. m? but
are limited in their movements in that direc-
tion relative to the arm 5* by the stop-pin m?,
In hke
manner the pawls n and ' have their free
ends pressed into contact with the stop-pin
7? by the springs 2. Substantially the same
result as is obtained by the devices herein-
before described for intermittently locking
and unlocking the presser-foot and raising
the same was produced by devices shown and
described in my before-cited applieation; but
in that case two cams and four levers were
required to do the work that is done in the
machine herein described by two levers and
one cam. -Kach of the pawls m, m’, n, and »’
has its working-point formed upon a sepa-
rate steel plate o, secured to the free end of

said pawl by a screw, so that it may be re-
moved, shar pened, and reset to proper en-
gagement with the teeth of its ratehet when
it has become worn.

The shaft b, upon which is secured the nee-
dle-carrying radius-arm ¢, also has secured
thereon the toothed pinion ¢/, with which the
teeth of the gear-segment ¢* formed on the
front end of the lever K’, engages to impart
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to said pinion ¢’ and its shaft b an intermit-

tent oscillating motion about the axis of said
shaft as said lever K’ is vibrated by the ac-
tion of the path of the cam K2 upon an anti-
frictional roll carried by a stud ¢3, set in the
rear end of the lever K’, as shown in Figs. 5
and 7. The shaft b also has firmly secured
thereon the grooved collar ¢!, with the groove
of which the forked end of the arm d’ en-
gages for the purpose of imparting to said
shaft and its needle-carrying arm a recipro-

. cating motion in the direction of the length
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of said shaft, said arm d’ being rigidly se-
cured to the plate d? fitted to a.bearing in
the bed A, s0 as to be movable endwise therein
in the direction of the length of the shaft b.
This plate d*has formed in its upper side, at
the end opposite to the arm d’, a dovetailed
groove d°, which receives the head of the bolt
d*, the shank of which passes through the
longitudinal slot % formed in one arm of the
lever I, and is adjustable therein to a greater
or less distance from the fulerum d° of said
lever to vary the length of the endwise move-
ment of the plate d’ and the shaft b with a
fixed and constant vibration of the lever L,
which is imparted thereto by the action of
the path of the cylinder-cam L’ upon the
anti-friction roll d°, mounted on a stud setin
the rear end of said lever, as shown in Figs.

2and 5. The arm- d’ and the plate d? are

practically one device, and imay be made in
one piece; but as a matter of convenience I
prefer to make them in two pieces and bolt
them together. The object of this variable

. endwise movement of the shaft b is to feed

the work a greater or less distance, accord-
ing to the length of stitch desired,this move-
ment taking place while the needle and awl
are in the work and the pressure of the
presser-foot is removed from the work, sub-
stantially as described in my before-cited ap-
plication; but the devices for accomplishing
the desired end are somewhat simplified in
this application and rendered less liable to
defective operation by reducing the number
of joints andincreasing the wearing-surfaces.

L2 is the thread guide or earrier, mounted
upon the lower end of the vertical rod L3, fit-
ted to bearings in the tie-girt D and having
firmly secured thereon the spur-gear wheel or
pinion o, with which the teeth of the sliding
rack o? engage to impart thereto an inter-
mittent oscillating motion about its axis to
carry the thread into engagement with the
barb of the needle, said rack being recipro-
cated by the action of the path of the cam M
upon an anti-friction roll mounted on a stud
set in the rear end of said rack-bar, asshown
in dotted lines in Fig. 4.

horizontal plane as the axis of the cam-shaft
C. The thread-guide I?is constructed and
operates substantially the sameas the thread-

guide shown and deseribed in my before-:

cited prior application.

The rack-bar o? is.
fitted to a bearing in the stand J’ in a hori-
“ zontal position and in substanutidlly the same.

N is an arm fitted at its rear end to a dove-

3

tailed bearing formed in or secured to the-

upper surface of the bed A, so as to be mov-.

able endwise toward and from the front of
the machine, its rear end being connected by
the link N’ to the lower end of the lever N?,
pivoted at its upper end to the stand O, and
carrying upon a stud set therein between its
two ends an anti-friction roll, which fits into
and is acted upon by the path of the cam 0,
to impart to-the arm N an intermittent re-
ciprocating movement toward and from the
front of the machine. The arm N is so
shaped and arranged and has such a move-

.ment imparted thereto that its extreme front

70

75
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end, when moved to the limit of its forward -

movement, extends somewhat beyond the
path of the needle, in near proximity thereto,
at the left hand of said needle, and just be-
low the lower end of the thread-guideL. The
arm N has formed therein a horizontal slot
extending from near its front end to the line
P, (see Fig. 5,) in which is fitted and pivoted
to said arm, at p’, the lever N* having at one
end the stop-shoulder p? and the arm p?, and
at its front end the hook p*to engage the
thread between the work and the thread-
guide just as the needle enters the work from
below, and, as it moves to the rear, with the

arm N draw out the desired length of thread -

to form the loop above the work when the

.thread-guide has thrown the thread into en-

gagement with the barb of the needle, said
loop above. the work to contain a length of
thread equal to one-half the length required
for the loop below the work.  When the arm
N and the loop-formitg lever N® have reached
the limit of their rearward movement, the
thread-guide has thrown the thread into en-
gagement with the barb of the needle, and
the needle commences to recede to draw the
thread down through the work, and the eam
P, secured upon the periphery of the cam K,
comes in contact with the arm p3of the lever
N®and moves its rear end tothe right against
the tension of the spring p°® a sufficient dis-
tance to cause the hook p* to be drawn with-
in the slot of the arm N, thereby disengaging
the thread therefrom. The spring p® serves
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to hold the lever N¥in its normal position -

relative tothe arm N—that is, with theshoul-
der p* in contact with the edge of the arm N
at the rear end of the slot therein—until said
lever is acted upon by the cam P, as above
described. :

120

- P’ is a thread guiding and elamping wheel

mounted upon a stud set in the stand P? and

having a V-shaped groove in its periphery,

around which the thread is wound between

1<2 5

the thread-guide 1* and the take-up or-loop- - -

drawing lever S, . . ;
R is a brake-lever pivoted at g and carry-

Jing at its rear end the anti-friction roll q’,

which is acted upon by the face-cam ¢ on the

130

periphery of the disk Q’, to impart to said le- -

ver a slight vibratory motion. ~The front end
of the lever Risbent upward and has its end
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surface fitted to the V-shaped groove in the
locking-wheel P, so as to bear upon the two
inclined sides of said groove when the rear
end of the lever R is depressed by the action
of the cam ¢3 so as to prevent the wheel P/
from rotating when the loop-drawing or talke-
up lever § is moved upward to draw the
thread forming the loop below the work into
thematerial. Theloop-drawing ortake-up le-
ver Sis fulerumed at»on the stand S/, and car-
riesat its front end the thread-guiding sheave
s and atitsrear end an anti-frietion roll upon
which the internal face-cam ', formed in the
side of the disk Q" and shown partly in full
lines and partly in dotted lines in Fig. 3, acts
to raise the front end of said lever to draw
the loop of thread into the material, while
the spring S* moves said lever in theoppo-
site direction to keep said anti-friction rollin
contact with said internal cam-surface or in
such a position as to be acted upon thereby
when said cam revolves.

The needle-operating shaft b has loosely
mounted thereon, contignous to the needle-
carrying arm ¢, the needle and awl guiding
and supporting arm £, which has formed in
its free end the hole ¢’ for the passage of the
needle and the laterally-open slot #* for the
passage of the awl, said slot being so formed
as to stay or support the awl in two direc-
tions, while at the same time the awl may be
adjusted toward or from the needle without
changing or disturbing said guide. This
guide is also provided with two stop-shoul-
ders £ and ¢4, with which the pin or lug u, set
in the hub of the needle-carrying arm ¢, en-

gages to compel said guide to move with the.

needle and awl during a portion of their re-
ciprocation and prevent the needle and awl
being drawn entirely out of said guide. The
guide 7 is limited in its forward movement by
coming in contact with the loop-spreader in-
terposed between it and the work supporting
horn C, and in its backward movement by the
stop or lug u/, formed upon or secured to the
arm d’.

The guide ¢ is designed to be moved in
unison with the needie and awl during a por-
tion of their movements in both directions
by the frietion of the awland needle and the
needle-carrying arm thereon; but when the
needle and awl are approaching the work,
and said guide forces the loop-spreader w
into contact with the work-support (’, the
movement of said guidel is arrested, and it
remains in a fixed position, where it can do
the most good in supporting the needle and
awl as they are being forced through the
material, and when the needle and awl are
moving to the rear, after having been with-
drawn from the work and are drawing out the
loop, of thread for the passagc of the shuttle,
the guide comes in contact with the lug w’
and its motion is arrested, while the needle
continues to recede until the barb of the
needle is near the under side of said guide,
as shown in Figs. 9 and 10.

421,541

The shaft D also has mounted loosely there-
on the loop-spreading arm 1w, having formed
in its free end a thread-receiving noteh ',
and is also provided with the laterally-project-
ing Iug w* This loop-spreader is moved
about the axis of the shaft btoward the front
of the machine first by the passage of the
shuttle through the loop spread thereby, and
then by the forward movement of theneedle-
guide and needle-carrying arm, and toward
the rear by the contact of the thread of the
loop as the needle recedes after being with-
drawn from the work.

The free end portion of the loop-spreader
w is so formed and arranged that it moves
in a plane parallel with and in close proxim-
ity to the plane of vibration of the needle, so
that when the needle is withdrawn from the
work, carrying upon its barb a bight of the
thread, and said needle continues to recede,
one stiand of the loop of the thread carried
by the barb of the needle is earried into the
noteh 2w’ of the loop-spreader w and it is
moved toward the rear until its lug.w® comes
in contact with the stop-arm.w?, when it re-
mains stationary and holds the loop below
the work in the. spread position shown in
Tig. 9, while the needle continunes its move-
ment to the extreme of its  backward move-
ment. When the hook of the shuttle enters
the loop formed as in Fig. 9, it casts the
thread off from the loop-spreader and moves
said spreader toward the work-support, as
shown in IFig. 10.

T is a lever mounted upon a fulerum-pin
set in the under side of the bed A at u3 and
having secured to or formed upon its front
arm the eylindrical chamber 17, in which is
fitted the plungeru!, surrounded by the spring
5, and carrying at its front end the loop-
holding finger ¥ and has set in its rear end
the pin 7, which projects through the slot v
in the side of the chambered cylinder 1 as
shown in Fig. 10. The rear end of the lever
T is held in contact with the lower end of the
lever U by the spring U’. The lever U is piv-
oted at or near the middle of its length to the
stand V, and carries at its upper end the
anti-friction roll «’, which is acted upon by
the face-cam V’, formed on or secured to the
side of the cam-disk M, near its hub, ag shown
in Fig. 1, for the purpose of giving a lateral
movement to the loop-holding finger.

W is a lever pivoted at or near the middle
of its length to the stand W’, engages the pin
w" at its lower end, and carries at its upper
end the anti-friction roll +% which is acted
upon by the face-cam Y, formed upon or se-
cured to the periphery of the cam-disk M, to
impart to the loop-holding finger wf an end-
wise movement. Theloop holding and releas-
ing finger % has its main body in a nearly
vertical position, with its extreme end portion
Dbent into nearly a horizontal position, or at
right angles, or nearly so, to said main body,
as shown in Fig. 15, and has imparted thereto
four motions, and is so arranged relative to
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the needle and awl that as the needle and
awl are receding and drawing out the loop
below the work said loop holding and releas-
ing finger is moved from the right toward the
5 left above both strands of the loop of thread,
and is then moved to the rear to a point ott-
side of the circular path of the needle’s move-
ment, as the needle reaches the extreme of
its rearward movement, when the loop of
1o thread will be as indicated by the lines 5 5 5
in Fig. 9. When the hook of the shittle has
fairly entered the loop of the thread, as shown
in Fig. 10, the needle is given a slight ad-
vance movement,which casts off theloop, and
15 then it recedes again to its position. (Shown
in Figs. 9 and 10.) The front end of the le-
ver T, with the loop-holding finger, is moved
toward the right, and then the finger ¢ is
moved toward the front of the machine pre-
20 paratory to being moved to the left over the
next loop of thread drawn to the rear below
the work by the needle. v
The shuttle-operating mechanism herein
shown and deseribed forms the subject-mat-
25.ter of another pending application of mine,
filed July 29, 1889, Serial No. 319,014, and
therefore is not claimed in this case.
What I claim as new, and desire to secure
by Letters Patent of the United States, is—
30 1. In asewing-machine, the combination of
the pressér-foot and its rod, a pivoted lever

connected at its free end with said presser-

foot bar and provided with two segmental
ratchets arranged concentric with and on op-
35 posite sides of its pivotal axis, with the radial
shoulders of their teeth facing to the rear or

away from the presser-foot rod, a three-armed-

lever, a pawl mounted upon each of two arms

‘ of said lever and arranged to engage inter-

40 mittently one with one of said ratchets and

the other with the other of said ratchets, and

a cam constructed  and arranged to act upon

the third arm of said lever to vibrate -it and

cause said pawls to engage alternately with

45 sald ratchet to raise the presser-foot'and then

to lock it to prevent its being raised while the
needle and awl are piercing the material.

2. The combination of the presser-foot rod,
the lever I, provided with the two segmental

50 ratchets &° and &%, the three-armed lever J,
the pawls mm and m’, mounted upon one arm
of said lever, the pawls n and n’, mounted
upon another of said arms, and the cam K,
all constructed and arranged to operate sub-

55 stantially as described.

3. In combination with the presser-foot %*,
the three-armed lever J, and the cam K, rod,
the lever I, the segmental ratchets % and the

" pawlsm,m’, n, and »’, each provided with the
6o~detachable engaging plate O, as set forth.

4, The combination, with a curved needle
and a curved awl arranged side by side in the
same carrier-arm and adjustable relative to
each other, of a needle and awl guide or sup-

65 port mounted loosely upon the needle-carry-

~ ing shaft and provided with a perforation for

the passage of the needle, a laterally-open slot

for the passage for the awl, and two stop-
shoulders, and a pin or lug set in or formed
upon the needle-carrying arm and adaptedto 7o
engage with said stop-shoulders to prevent
said needle and awl being withdrawn from
said guide. _ B '

5. In combination with a curved needle and
a curved awl arranged side by side in the %5
same carrier-arm and adjustable to a greater
or less distance from each other, a needle and-
awl guide or supporting-stay mounted loosely
upon the needle-carrying shaft, constructed
and arranged to be moved with the needle 8o
and awl through a portion of their reeiproca-
tipn by friction, and stops to limit the move-
ment of said guide or stay in both directions
before the movement of the needle and awl
carrier is.completed. :

6. In combination with a reciprocating nee-
dle and awl arranged side by side and ad-
justable to a greater or less distance from
each other, a guide or. stay support movable
with said needle and awl for a portion of go
their reciprocation and having a perforation
therein for the passage of the needle, and an.
open slot for the passage of the awl, whereby
the needle and awl may be adjusted relative -
to each other without changing said guide, g3
substantially as deseribed. ]

7. In a sole-sewing machine, the combina-
tion of a reciprocating curved barbed needle
and a carved awl mounted side by side in
the free end of a radius-arm, a bobbin-carry-
ing hook or shuttle constructed and arranged

85
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‘to intersect or cut across the path of said nee-

dle, a shaft carrying said needle-carrying
radius-arms, a pinion mounted upon said

shaft and having a radius less than the ra- 1oj

-dius of the path of said needle, a lever hav-

ing formed on one end thereof a segment of
a gear to engage said pinion and carrying at
its other end a cam roll or stud, and a cam
constructed and arranged to act upon said
roll to impart to said shaft an oscillating mo-
tion, whereby a much longer reciprocation
can be given to the needle without said pin-
ion coming in contact with the work.

8. In a sole-sewing machine, the combina-
tion of a reciprocating curved barbed needle
and a eurved awl mounted side by side in
the free end of a radius-arm, an intermit-
ently-revolving bobbin-carrying hook or shut-
tle constructed and arranged to intersect or
cub across the path of said needle at right
angles thereto, a shaft carrying said needle
radius-arm, a pinion mounted upon said
shaft and havinga radius less than theradius
of the path of gaid needle, a lever having
formed on one end thereof a segment of a
gear to engage said pinion and carrying at
its other end a cam roll or stud, and a cam
constructed and arranged to act upon said
roll to impart to said shaft an oscillating mo-
tion through an are equal to or exceeding
one-half of a revolution, whereby a shorter .
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loop of thread is necessary to be drawn out
for the passage of a shuttle of a given size.

9. The combination, with a reciprocating
curved neecdle, of a loop-spreading arm
mounted loosely upon the needle-carrying
shaft and freely movable about its axis and
having in its free end a thread-receiving
notech arranged in position to receive omne
strand of the loop of thread drawn out by
the needle below the work, and a stop to
limit the rearward movement of said loop-
spreader, substantially as described.

10. In combination with a curved and
barbed reciprocating needle constructed and
arranged to draw out the required length of
loop of thread for the passage of the shuttle,
the loop-holding finger «f having its upper
end bent at a right angle, or nearly so, to its
main body, and mechanism, subgtantially as
described, for imparting to said loop-holding
finger a lateral and rearward movement, said
finger * being so arranged. relative to the
path of movement of the needle that when
said needle is moving toward the rear and
drawing outthe loop of thread and the finger
%% is moved laterally toward the left the bent
upper portion will pass over both strands of
the loop of thread and hold them from rising
above said bent portion of the finger, while
the needle completes its rearward motion and
moves a short distance toward the front to
cast off the loop, substantially as deseribed.

421,541

11. The combination, with a curved and
barbed reciprocating needle constructed and
arranged to draw out the required length of
loop for the passage of the shuttle and a
loop-spreader, of the loop-holding finger uf,
set in the plunger w! and having its upper
portion bent at right angles, or nearly so, to
its main body, (see Fig. 15,) the lever T T”,
carrying the plunger %, the levers U and W,
the cams V’ and Y, and the springs U’ and
15, all constructed, arranged, and adapted to
operate substantially as and for the purposes
described.

12. In combination with a reciprocating
barbed needle and a thread-guide for throw-
ing the thread into the barb of the needle, a
loop-measuring arm, a lever carried by said
arm and provided with a hook to engage the
thread, a cam and connecting lever for recip-
rocating said arm, and a cam for vibrating
said hook-lever to disengage the hook from
the loop of thread. .

In testimony whereof I have signed my
name to this speeification, in the presence of
two subseribing witnesses, on this 22d day of
July, A. D. 1889.

JOSEPH ELI BERTRAND.

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