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To all whom it nuay corncern:

Be it known that 1, Fraxcis T. LEILICH, a
citizen of the United %t.:ue%, residing at Bridge-
port, in the county of Fairfield and State of
Connecticut, have invented certain new and
useful Impr m*u*neni% in Rotary-Shuttle Sew-
ing-Machines; and I do hereby declare the
:ollomnn to be a full, elear, and exact deserip-

tion of the 1111*0111101*1 r%ueh as will enable oth-

ers skilled in the art to which it appertains
to make and use the same.

My invention relates to certain new and
useful improvements in sewing-machines, but
more especially to lock- stiteh nmehme% n
which the locking of the stitch is effected by
CATTYING t-he under
thread.

The object of my invention is to furnish a
sewing-machine which shall be simple in con-
struetiion, positive in action, easy of adjust-
ment, and with frietion and wear and tear re-
duced to & minimum, but particalarly to fur-
nigh, in combination with the other elements
of construction, a system and mechanism for
the driving of the shuttle at variable speed
which will be entirely positive, whose bearing
upon the shuttle shall be constant, and which
will in operation insure a perfectly free pas-
sage for the loop hetween the shuttle and its
driver, thercby avoiding any friction upon or
abrasion of the thread; and with these ends
In view my invention consistsin the details

of construction and combination of elements
hereinaiter fully explained, and then recited ;

in the claims,

In order that those skilled in the art to
which my invention appertains may fully un-
derstand 1ts construction, I will deseribe the
same In detall, referring by letter to the ac-
companying drawings, forming a part of this
specification, in which—

Figure 1 18 a sectional elevation of my ma-
(911111(3 the arm-head, bed, and the shuttle and
its race beingsectioned and the mechanism in
elevation; Iig. 2,a bottom view; Fig. 3, a front
elevation; IFig. 4, a detail plan view of the
shuttle and its race; Kig. 5, a transverse verti-
cal section of the arm and bed, showing the
working parts in elevation;:

section of the shuttle-race, showing the non-
metalliec bearings; and ¥i
view of the shuttle-race,

g. 7, a partial plan

*INU model,)

cral

withi 1 the
CATTY.

Kig. 6, a detail

Similar letters denote like parts in the SeV-
igures of the drawings.
A'1s t]m bed-plate of ihe machine, and B

the hollow curved arm supported upon the
end of bed-plate A.

U 18 the head, preferably formed integral
with the outer end of the arm. Held inguides
head is a vertical needle-bar, D,
Iing a short straight needle, N-.

K is the main shaft of the machine SUp-

- ported and adapted to turn freely in journal-

bearings formed in the arm. At one end of
the Shﬂ-ft- 18 a fast pulley, ¥, and hand-wheel
(x, of any ordinary construction, and at the
other end a crank-disk, H, which is connected
to the needle-bar by apivoted link, I. Peri-
pherical cam-groove J, cut in the crank-disk,

serves to give 111011011 Lo the take-up K,whose

short arm is pivotally attached to the 11181(16
of the head by screw L, and whose elbow is

the cam-groove. The long arm pr otrudes
through a %LDL in the outer face of the head,
as seen at IFig. 1. The arrangement of take-
up and cam-groove is such as to properly time
the reciprocation of the formerrelative to the

throw of the needle-bar.

M N are a pair of bheveled gears rigidly
mounted, the former on shaft I, the latter
upon the upper end of a vertical shaft, O,
journaled in bearings formed in lugs a b, cast
on the inside of the arm. Shaft O, by means
of the gears just described, receives a one-to-
one motion from shaft It and at right angles
thereto.

P is a disk screwed or otherwise firmly se-

cured upon the lower end of shaft O and
adapted to revolve therewith,and Q isalever-
pitman pivotally attached to the bottom face
of said disk by means of screw R, passed

through boss i and threaded into the disk.

Cast upon the bottom face of the bed-plate
18 a downwardly-projecting lug, T, to whose
extremity is pivoted a fulerum-bearing com-

posed of a grooved plate, U, and flat plate V,

screwed thereto. T'he pitman () 1s retained
in this bearing, and is adapted to have both
a longitudinal and an oscillatory movement
therein, for the purpose presently explained.

W is'a crank-disk, and X is a short link piv-
otally serewed both tothe disk and to the ex-
tremity of the pitman.

provided with a slide or roller traveling in
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Y is the shuttie-race, seen at Fig. 1 as se-
cured to the bed-plate by screws Z, but which

may, if desired, be cast integral with the

bed-plate, and A’ is a short shaft extending

through the bottom of the race-casting, flanged
to hold it in position and rigidly held to erank-
disk W, as by a screw passed from beneath
the latter and tapped into the metal of the
shaft. At B an upturned cam-surface circu-
lar in plan view, but whose surface inclina-
tion is shown at Fig. 0, is formed in the lower
portion of the hhlﬂtl@ race concentric with
shaft A’. |

Pivoted between upwardly-projecting ears
C’ on top of the short shaft A’ is the shuttle-
driver D’, engaging upon either side of its
pivotal pmnt W 1Lh Lhe cam-surface 3’. T'his,
as will be readily understood, allows the driver
an oscillation omn its pivot, imparted to it by
the cam-surface, In addition to ifts rot d[lﬂll
with the shaft A

E’ is the shuttle, segmental in face outline,
having a curved 1*11), Mi extending from the
heel and joined to the rim behind the shuttle-

25 point, and the shuttle-web ¥/, secured beneath
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-ward through the

at three points on the rim to form a base for
the shuttle-hub G’ and a support for the bob-
bin. In either side of the shuttle, inside its
periphery and at one hundred and eighty de-
orees from one another, are two recesses, H’,
within which the points of the driver are
adapted to project, as seen at Iig. 1

17 is the pomt of the shuttle, w hwh talkes on
the loop from the necedle.

A large bobbin and bobbin-case of ordinary
00115’51‘110‘[1011 for holding the under thread ar e
held in assembled position upon the hub .
As this bobbin and case are of ordinary con-
struction and form no part of my invention, I
have not deemed it necessary to show them in
the drawings. "The bobbin isperfectly free on
118 bem*nm,whﬂe theshuttle revolves around
it, and its case is held against rotation by the
draft of the lower thread to the cloth and a
bifurcated spring-finger, %, pivoted to the
bed-plate. The rim of shuttle E” hag a bear-
ing and runs upon a flange, N/, formed near
the top of the race- emtmn and plerced at a
point immediately beneaih the needle-bar, so
as to leave the latter a freec passage. *1 he
shuttle is retained in place by a cap-plate, O/,
serewed or otherwise secured on the top of
the race, and which slightly overlaps the edge
of the S]mitlo but which is interrupted Do
neath the paJth of the needle.

Around the upper edge of the shuttle-race

is drilled a series of holes extending down-

throunghout the whole height of its side wall.
They are drilled at an angle of (approxi-
mately) forty-five degrees, and are so spaced
cach from the next that the vertical plane of
the bottom of the first is slightly in advance
of the vertical planec of the top of the second.
The same result may, however, be substan-
tially attained by drilling the holes vertical

Ver
the bed-plate is supported upon a bracket, K=

casting, and with theiy pe-
ripheries ulumn the periphery of the race

397,652

as to the race-wall. In each of these holes T

insert and secure (as by threading) a peneil

of rawhide, vuleanized fiber, compressed pa-
per, or other non-metallic substance, P/, (see
Figs. 6 and 7,) and thisseries of pencils forms
a continuous and comparatively frietionless
surface against which the rim of the %]111“](“‘
may run.

(7 is a cloth-plateset in 1
able for the puarposes of el
the bobbin, threading, and
a Spring pr csser-foot of any ordinary construc-
tion, ]1£1Tl].lj“* bar J* held in guidesin the head,
and having any usual lifter, 1’3, for raising the
same. |

eaning, removing

arranged as follows: A peripherical cam, R/, 1s
secured on the shaft K, forward of the pulley
and within the arm, and a bell-erank lever, S,
is pivotad at its angle to the lug ¢ inside of
sald arm. The upper member of the lever 1s
provided with a slide-roller or shoe resting in
the groove of the cam and adapted to be op-
erated thereby. The lower member of the
lever is grooved in the are of a cirele for the
reception of a stud upon the upper extremity
of a connecting-rod, T, whose vertical throw
is ‘determined and varied by means of a piv-
oted transverse. link, U/, regulated by a set-
serew, V/, hinding on a slot cut in the arm ot
the machine. The lower extremity of the
connectire-rod is connected by a ball-joint
to a short arm, W/, rigidly attached to a rock-
shaft, X/, sceured in cone-Dbearings passed
th muﬂh 111 os ¢ 1, cast on the bottom of the
hed- plaie \To ar its other end the rock-shaft

is provided with a second rigid arm, Y, at

right angles to the first, and in the e\tlmmlv
Ot arn \" is pivotally secured a feed-bar, 7/,
upon whose upper smface the feed dog A2 i
mounted. A cam-groove, 3% cecentric to and
cab in the face of the Jisk J_J'j OTVeS
to a curved lever, (%, whose free end, having
a roller or stud, rans therein, and whose other
end is pivoted to the bottom surface of the
bed-plate. Bar D* Is pivotally secured to le-
? near its center, and extending beneath

movably attached to the bhed-plate by a set-
serew and slot connection. The upper sur-
face of the bracket is inclined from right to

left and the free end of bar D> fr om-left to
rieht, thus forming two umimuou% inclined

sllltﬂoe% the upper of which Wﬂl by longi-
tudinal motion of the bar, ride up upon 1]10
lower. The set-serew an a slot connection
just w'ﬁ' rred to determines and varies the ox-
tent of bearing of the inelined surfaces, and
thus nl)\mud\* varies the vertical throw of
the feed-dog.  Ifeed-dog barZ’ extends across
heneath the hed-plate, passing between guides
H?, and its end rests upon the bar D* just in-
side the bracket.

The operation of my machine when con-
structed as aforesaid is as follows: By the or-
dinary belt common to sewing-machines ro-

he bed and remov-

The feeding of the goods in my improve-
ment I accomplish by means of mechanism

movement
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tary motion 18 imparted to the shaft E, and
therethrough by the erank-disk and link ver-
tical reciprocation of the mneedle-bar is ef-
fected. "The upper thread is taken from an
ordinary spool set upon a spindle, F2,
of the arm, and passes through guides g to
tension G* thence to the take-up, and thence
through guides g to the needle-eye, through
which it threads from left to right. The one-
to-one motion given by the shaft E through
the gears to shaft O, and consequently to the
disk P, ig, through the medium of the pitman
working in its oseillating fulerum, imparted
to the crank-disk W; but by the arrangement
of pitman, fulerum, and crank-disk the ro-
tary traverse of the latter is made at a speed
which varies at different points of revolution.
The rotary motion of the crank-disk is com-
municated to the shuttle by means of the
driver, whose points enter the recesses in the
shuttle and drive it around. The two points
of the driver when in a position at right
angles to the vertical plane of the arm are
hoth in engagement with the shuttle, each in
1ts recess.  As the shaft A’ rotates, one arm
of the driver is, by the cam-surface in the

race, caused to rise in its recess and the other

to drop away-f om its recess until the posi-
tion shown at Fig. 1 is reached, when the top
arm gradually recedes and the lower arm cor-
respondingly rises until bhoth are at last in

cngagement, when the operation just de-:

seribed 1s repeated. The shuttle rotates
within the race in the direction indicated by
the arrow in I'ig. 4. The rotation of the
shuttle is so timed by its relation to the pit-
man and shaft that it will take on the loop
while traveling at about its average speed,
and the spreading of the loop by the shuttle
1s accomplished while the latter is moving
with greatest rapidity. The loop, when taken
on, slips backward into the recess behind the
point formed by the juncture of the curved
rib, M* with the rim of the shuttle, and is
thereby drawn forward and spread open by
the advancing shuttle, by which it ig dis-

charged after the back of the loop has passed

a point one hundred and eighty degrees from
the needle-bar. The catching of the loop upon
the driver during its passage around the shut-
tle 1s avoided by the timing of the former,

which at the timme of taking the loop is driv-

ing by the recess nearest the heel of the shut-
tle, and which at the time of the passage of
said loop around the body of the shuttle is
driving by the recess nearest the point thereof.
This timing of the driver is controlled by the
direction of theinclination of the cam-surface.
After the loop has been carried around and

the bobbin has passed through the same, itis

drawn upward by the take-up, thereby pull-
ing the stiteh tight in the fabric. In the
passage of the loop over the shuttle the “cloth
side” of the loop passes over the top of the
shnttle, and the “needle sidle” beneath. This
allows the draw upon the thread incident to
the spreading of the loop to be directly down-

on top.

f———rr T —ETTa—aw

ward from the needle as the thread passes
under the smooth-bellied bottom of the web,
and the loop does not'in its passage contract
any twist or kink whatever, whereby the
thread may be broken at high speeds. In its
rotation, as the turn of the loop is held in the
recess behind the point, it 18 obvious that it
does not bear at any time npon the narrow
flange on which the shuttle runs, but only
slips over the smooth under surface of the

- web. o ]
The to-and-Lro motion of the feed-dogis ac-
complished by the reciprocation of its bar by

means of the rock-shaft X’ receiving motion
from the short arm W', eonnecting -rod T,

- bell-ecrank lever 87, and eam R’ on the main

shaft. Its horizontal throw is varied by the
slide-link and set-serew holding the upper
end of the connecting-rod nearer to or far-
ther from the heel end of the lower member
of the bell-crank lever in the groove eut there-
. The vertical throw is accomplished by
the overriding of the inclined surface of bar
D*upon the inclined uppersurface on bracket
E?, and the throw just mentioned may be va-
ried at will by moving the said bracket by its
screw, so that the surfaces will override far-
ther or less far during the longitudinal recip-
rocations of the bar D=
erse of the feed-dogis made against the re-
siliency of a spring, 1% (seen at IMig. 3,) which
returns the feed-bar to its lowest plane when
permitted by the cams. |

In my invention I do not wish to be under-
stood as laying eclaim, Dhroadly, to a rotary
shuttle driven at variable speed; neither do I

claim the broad idea of the mechanism used
for imparting variable motion to the driver-

shaft, for T am aware that its equivalent has
heretofore been employed; but I do not wish

to be confined in my construetion to the exact

combination of elements shown and described
for the driving of the shuttle nor to the exact
position of the driver-recesses therein, for it
is obvious that the vertical oscillation can be
accomplished by a cam-groove in the race
or by any slight variation in the contour of
the face-cam which I have geen fit to employ,
and that withont departing from the spirit of

-y Invention the position of the recesges

might be somewhat changed. In the opera-
tion of my feed mechanism I do not desire 1o
contine myself to the operation of the curved
lever (* in a cam-groove cut in disk P, for I
can readily, il desired, impart movement to
sald lever from a separate cam-disk on the
vertical shaft. _

Iaving thus described my invention, what
L'elaim as new, and desire to seeure by Let-
ters Patent, is— |

1. Inasewing-machine of the character de-
seribed, the combination, with the needle, the
needle-bar, and the main shaft and erank-con-
nection for producing a vertical reciproca-

tion therein, of the horizontal rotary shuttle

provided with driver-recesses, as described,

{he pivoted shuttle-driver, the cam-surface

The upward trav-.
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formed within the race-casting, the driver-

~shaft and vertical connecting-shatt, the disks

10

the driver-shaft and
from the contour of the eam-surface, %ubai a1~

thereof, the 11011,10111::111*0131“;%} iitile
.qurface formed within the race, thﬂ vertical
“driver - shaft,
~driver pivoted upon its upper extremily, the |
latter adapted to drive the shuttle and to re-

secured upon said driver-shaft and vertical:

shaft, and the transversely-oscillating lever-

pitman connecting said disks and .-;L{L;wted 10
effect in the driver-shatft a variably- %pfmded
rotary motion, substantially as set forth,
2. In a sewing-machine, the combination of
- themain shaft, the needle
‘carried thelebv the vertical: slmft ceared to

-bar, and the needle
the main slmtr, the transversely- O%Clﬂdﬂl_]f
Jever-pitman and the disks at either end
the cam-

anc: the two-: 1}1’*{2(1

ceive a variably-speeded rotary motion from
a vertieal oscillation

hauy as shown and deseribed.

3. Ina sewing-machine of the character de- |
“geribed, the Gombllmtmn of the hor 1/0111&] TO-
'Lmv %hutile the circular
cam - surface within the latter,
gpeeded vertical driver mhafl.j andl the two- |
armed  shuttie - driver

shuttle - race, the
the vaviably-

pivotally

~ thereon, the vertically - reciprocating needle-

bar and needle, the main shaflt journaled in
the arm and itslink-connection with the nee- |
dle-bar, the ecam-actuated take-up lever op- |
erated fmm the shaft, and the mechanisin, as

~ ghown, for imparting the variable rotation to

4.0

45

ol the hed-plate,

thedriver-shaft, whereby each loop is thrown,

opened, cast off, aud drawn tight in the ldl)]‘l(‘
hefore the. Gonnnenemnem of another stiteh,
substantially as specified.

4. The combination of the main shaft, the

snutile-

mounted

~upon the bar

latter

orooved cam mountedthereon, the be]l—el anlk
lei er pivoted within the a:m aind actuated :

by the cam, the vertical connecting-rod ad-
justably secured to the bell-crank, the thumb-
nut binding on the arm and securing the eon-
nectlnﬂ—md in its adjustment, the rvoclk-shaft
1)1?016(11}{,11051111 and extending longitudinally
and the arms mounted

. — L W - LEFR LA RSP E e e = ———
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thereon, the curved and pivoted lever, the

(,0111”1@(3‘[111“-1*0(1 the inclined and ad] ustable

aud for the purpose speclhed

Dbracket, fmd the feed-bar pivoted to the ver-
tical rock-arm and with its free: end resting
D? all arranged as deseubed _

5o

The combination, with the main. Shaft-

and the needle-bar carr ied thereby, of the peri- -
pherical cam fixed thereon, the pwoted bell-
“crank lever, the vertically - reciprocated con-
‘necling-rod, the rock-shaflt operated thereby,
the transverse feed-bar actuated by said rock-
‘shaft, the cam-actuated pivoted lever, and
the ]O]lﬂltudll“’]l} -reciprocating bar inclined
at its free end, and the inclined adjustable

55
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bracket engaging with the incline on the bar

upon whwh Lhca ﬁ ae end of thefeed-bar rests,.
“all arranged as deseribed and adapted to give

1o the- teed dog both a to-and-fro- movement
and a ver tlml throw,

Im‘*th

In combination with the Tace, ihe PawW-

']nde pencils P/, set in the metal, their periph-

eries cutting the periphery ot the race, sald
pencils bmnn inserted at an angle and SO
spaced each from the next that the vertical
plane of the botiom of each shall be a littlein
advance of the plane of the next succeeding
pencil, substantially as speeified.
I'n testimony whereof I affix my signature in
presence of two witnesses.
FRANCIS T LEILICH.
Withesses.
S8 WILLIAMSON,
WM. H. HINE.

substantially as set

G T he(mnhnmwm in a 10‘(&1*5?-81111%10 sew-
ing-m ae]nne,_ with i,he main shaft, of the bell-
erank lever and the cam on said main shatt,
| whereby it is actuated, the vertical Gonnect- .
ing-rod, the rock-shatt mld the arms upon the
1he curved and pivoted. lever, the bar
- at nnhtan oles thereto, said bar h&vmg an in-
clined sur face 1]1@1‘9011? and the feed-bar piv-
otally attached to the rock-shaft arm and
resting upon the bar D? all mmnned as and

A or ﬂm purpose specified. T
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