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UNITED STATES

PATENT OFFICE.

- CYRUS 8. CUSHMAN, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO

NESBIT D. STOOPS,

OF SAME PLACE.

IMPROVEMENT IN SEWING-MACHINES,

Specification forming part of Letters Patent No. 167 .74'%, dated September 14, 187.) ; application filed
August 28 1875. . .

To all whom it may concern:

‘Be it known that I, OYRUS S. CUSHMAN, of
Phlladelphm, in the eount;y of "Philadelphia
and State of Pennsylvania, have invented cer-
tain.new and useful Improvements in Sewing-
Machines, of which the following is a specifi-

. ecation:

This invention has for its object to produce
a sewing - machine in which an intermittent
and variable rotary movement and a simulta-
neous horizontal and vertical reciprocating
motion are given to the dentated feed-plate,
which moves the cloth or other fabric in such
manner as to carry said fabric in any direction
over the bed-plate of the machine, for the pur-
pose of forming the stitches.in various designs
or patterns for ornamental work. '

The invention relates particularly to certain
improvements in the devices for imparting the
intermediate and intermittent movement to
the feed-plate; and consists, first, in an im-
proved pattern wheel or cam, consisting of a
rotating cylinder provided with slots, open-
ings, or indentations at one end, the number
and position of which determine the configu-
ration of the pattern, and adapted to be fitted
to the machine so as to operate in- connection
with the driving-shaft and the devices for op-
erating the crown-wheel, by which the rotary
motion is given to the feed-plate shaft,as more
fully hereinafter set forth; second,in the com-
bination, with said pattern.wheel or cam, of a
lever operated by a cam on the driving-shaft,
and provided with a pin or pawl resting upon
the periphery of the wheel or cam in such po-
sition as to drop through the slots as they are
brought under it, and allow the lever to oscil-
late to its full extent, and rotate the crown-
wheel by means of a pawl-lever, to which it is
connected, as more fully hereinafter set forth;
third, in the combination, with the oscillating
lever operated by the cam on the driving-shatt,
of an adjustable pin attached thereto, a a slot;
ted pattern-wheel operated by a cam on the
driving-shaft, through the medinom of a pawl
and ratchet-wheel, the oscillating pawl-lever,
and rotating crown-wheel, said pawl-lever be-
ing provided with sliding spring-bolts which
are adapted to work into recesses on the face
of the crown-wheel and carry the same for-

ward, imparting an intermittent variable ro-

tary motion to the same and to the feed- -plate,
as hereinafter more fully set forth; fourth, in
the combination, with the drlvmcrsha,ﬂ; of a
sewing-machine, ot certain dev1ces for impart-
ing an intermittent rotary movement to the
dentated feed-plate which carries the fabrie,
consisting in an eccentric attached to said
shaft, an oscillating lever pivoted at one end
to the frame of the machine, and connected at -
the other, by a link, to an oscillating lever
mounted upon a short journal attached to the

-frame of the machine, and carrying a pawl at

its upper end. and a ratcheted crown-wheel
mounted upon the same journal and gearing
into a pinion on the lower end of the feed-
plate shaft, as-fully hereinafter set forth; fifth,
in the combination, with said pawl-lever and -
pawls and the recessed ratcheted crown-wheel
gearing into the pinion on the lower end of the
feed-plate shaft, of aregulating-leverfor throw- .
ing the pawls into and out of gear, as more
fully hereinafter set forth; sixth, in the com-
bination of the above-mentioned devices for
imparting a variable rotary movement to the
feed-plate, as fully hereinafter described; sev-
enth, in the combma’clon with the above men-
tioned devices for 1mpart1ng a variable, inter-
mittent, rotary motion to the feed-plate, of cer-
tain deﬂces for imparting vertical and hori-
zontal reciprocating movement to the feed-
plate, consisting of two cams attached to the
shaft of the machine, operating two levers,
which in turn operate thie vertical shaft carry-
ing the feed-plate, raising the same and ad-
vancing the feed-plate at proper intervals, and
springs for retaining the feed-shaft and its at-
tachments to position when the levers are
dropped, as more fully hereinafter specified.
In the accompanying drawings, Figure 1
represents the lower portion of the front end
of a sewing-machine showing my improve-
ments attached thereto. TFig. 2 represents a,
view looking at the bottom of the same. Fig.
3 represents a view of the lower portion of the
front end of the machine similar to the view
illustrated in Fig. 1, showing the parts as
shifted by the partial rotation of the driving-
shaft. Tig. 4 represents a vertical section
through the line # # of Fig. 1. Fig. 5 repre-
sents a detachable view of the ratcheted
crown - wheel; Fig. 6, a detached sectional
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view of the feed-plate shaft -and its attach-
ments; Fig. 7, a view of the ornamental stitch-
ing worked by the machine. Fig.8 represents

a side elevation of my invention with portions -

of the devices cut away in order to more clearly
show the construction and operation of the
pattern-cam.” Fig.9 represents detached views
of the pattern-cam and its attachments, and

Fig. 10 represents a detached view of the shift-

ing-lever for throwing the pawls or the lever
V into and out of gear with the crown-wheel.
The letter A represents a machine of ordi-

nary construction, with the usual hangers be- -

low for supporting the various working parts;
and B the main driving-shaft of said machine.
C represents an additional detachable hanger
capable of being attached to the stationary
hanger on the lower part of the bed-plate for
supporting my improved devices. The hanger
C is provided with -screw-bolts ¢ ¢ projecting
from the rear of the same, which embrace the
stationary hanger.of the machine, and are se-
cured around the same by means of a strap
or cross-piece, d, by the nuts e ¢, secured on
the ends of said bolts. The upper edge or
side of the removable or detachable hanger
is provided with lugs or projections f, through
which project the screw-bolts g, the upper ends
of which bear against the lower surface of the
bed-plate, and by means of which the remov-
able hanger and the working parts attached
“to the same may be leveled and adjusted in
relation to the bed-plate of the machine. The
Jetter D represents a cam attached rigidly to
the main driving-shaft D, and E an oscillat-
ing lever, pivoted upon a short stud, F, se-
cured to the hanger C, and forming the ful-
crum of said lever. G represents a friction-
wheel secured to a stud upon the lever E in
a plane just above the cam D, against which
said wheel bears, and by means of which an
upward motion is given to the lever as the
driving-shaft is rotated, the downward or re-
turn motion of said lever being effected by
means of a spiral spring, H, secured at one
end to a pin, I, secured to the sleeve of said
lever, which 'sets over ‘the stud T, the other
end being-secured to the hanger C or lower
frame of the machine. The letter X repre-
sents an adjustable pin or pawl, secured by
means of -a set-screw, L, within a slot on the
lever E,and projecting to the rear of the.same,

and -adapted to work in connection with a.
| B’ F’ formed on the front face of the crown-

slotted rotating cylinder or pattern-cam, M.

‘The pattern cam or wheel M consists of a
short cylinder ‘or tube, secured rigidly to the

sleeve or boss o of the ratchet-wheel O. The
enlarged end or crown m of said cylinder ‘is
provided with slots, openings, or indentations
m/, which may vary in number and position,
according to the configuration of the intended
or elected pattern. In the present instance,

four of such slots are illustrated in the posi-
tion required to give the feed-plate the proper
jntermittent rotary motion, in connection with
the hifting-lever C! and crown-wheel, to form
the patterns illustrated in Fig. 7 of the draw-

ings. Other ‘configurations of the pattern
may be formed by substituting differently
slotted or indented pattern-cams for the one
shown, for which purpose the cam is made
detachable in order that others may be sub-
stituted in its place, when ‘desired. In the
present case the pattern-cam is illustrated as
deriving its rotary movemeni through the
medinm of a pawl, P, and ratchet-wheel O,
in-connection with a pawl-lever, R, and eccen-
tric strap S, secured to an eccentric, T, on
the driving-shaft B, but it is evident that.any
mechanical equivalent or mechanism may be
employed in connection with said shaft, to
impart proper rotary movement to the pat-
tern-cam. The adjustable pin or rawl K, at-
tached to the lever E, rests upon the periph-
ery of the pattern wheel or cam, the oscillat-
ing motion of said lever being limited thereby,
antil the slots are brought below said pin or
pawl, when the pawl drops through the slots,
allowing the lever E to oscillate to its full ex-
tent, and upon its return movement operate
the crown-wheel to the proper extent to rotate
or partially rotate the dentated feed-plate, so
as to change the line of motion of the fabrie
in order to form the desired figure or patfern
of the stitches. The free end of the lever B
is connected by means of a link, U, to an os-
cillating lever, V, swiveled or pivoted upon-a
boss or short sleeve upon the face of the
crown-wheel W, and a portion of the screw-

‘bolt Y, by which said lever and wheel are se-

cured to the journal Z, or directly upon said
journals. Said lever is provided with a pawl
or dog, Al, at its upper end, which engages .
with the ratchet-teeth B! upon the periphery
of ‘the crown-wheel W, the rear end of said
pawl being bent upward and outward, so:as
1o fall under the hooked end of a controlling-
lever, C', which will be hereinafter fully de-
seribed. ~ Directly under the rear end of said
lever is located a spring-bolt, G/, which presses
the pawl into the ratchet on the face of ‘the
crown-wheel W. - The lever V is also provided
with two sliding bolts or pawls, D’ D/, setting
in recesses formed in the body of the same,
which also containspiral springs B/ T, which,
pressing against the shoulders on said pawls, -
force them toward the rear -of said lever.
Said pawls are set at different distances from
the falernm of the lever, in order to adapt
them to work into the two series of recesses

wheel W. Said recesses are beveled off at
one side, or in a direction opposite to that in
which the wheel travels, in order to allow the
pawls to slip out of the same as the lever V
is drawn backward. ~The crown-wheel W
gears into a pinion-wheel, H’, on'the lower end
of the feed-plate shaft O’, and is adapted to
move only in a forward direction, being pre-
vented from any backward movement by .
means of a stationary spring-pawl, K/, se-
curely attached to the hanger C, the end of
the same setting into the ratchet upon the
periphery of the wheel. ‘
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" The controlling-lever O!is swiveied ormount-
ed loosely on the boss or sleeve of the wheel

‘W, and is provided with apertures I/ L/ at

such relative points that one or the other of
the pawls or sliding bolts D D may be allowed
to project through the same, and enter the re-
cesses in the wheel, as may be desired, by shift-
ing or changing the position of said lever.
The upper end of said lever is also provided
with a hools, which is adapted to set over the
bent arm of the pawl A, and lift its other end
out of the ratchet, when said lever is set so as
. to allow the outer pawl D’ to work into the
outer series of recesses F“ on the face of the
crown-wheel W, for the purpose to be herein-
atter explained. The lower end of the lever
Clis in the shape of a handle, by which it may
be shifted, and near said end is a catch, M,
which engages in recesses N’ on the rear face
of the lower end of the lever V, and confines
it in porition after shifting, the said lever C!
being made sufficiently elastic to be easily
sprung in and out of said recesses.

The crown-wheel W, as before stated, gears
into a pinion-wheel, H/, secured to the lower
end of a vertical shaft, O/, journaled in a bore
- or recess for the purpose, extending vertically
through the hanger C, said shaft carrying the
feed-plate R?, which projects through an open-
ing above through the plate of the machine,
Said feed-plate is attached to the upper end
of a spring-rod, R, which rests in a vertical
slot in the shaft O/, being s-cured to said shatt
at its lower end by means of & pin, or in any
. other convenient manner. Z? represents a
spiral spring surrounding the lower end of the
shaft O/, and bearing against the upper face
of the pinion-wheel H’, and fitting in an en-
larged recess in the low er end of the vertical
bore

7! represents a lever pivoted at one end to
-a screw-bolt, secured to the lever T', and ex-

tending across the machine parallel with the

said lever T and a little below the same. The
" front end of said lever Z!is bent upward, and
rests upon a cain, A? attached to the driving-
shaft B, and at its center it is enlarged or ex-
tended to one side, said enlarged or extended
portion falling directly under the end of the
shaft W/, where it is provided with a set-screw,
‘B?, by me‘ms of which vertical play of said
qhaufb may be adjusted, and the throw of the
feed-plate regulated. ‘Around the shaft W is
secured a splral spring, C% the lower end of
- which rests upon a shoulder formed upon said
shaft for the purpose, the upper end bearing
against a shoulder in the recess formed in the
shaft O, said spring serving to keep the shaft
W presaed downward. The lever T! extends
over the driving-shaft, and is operated by
means of a cam, T?, thereon.

Having fully descubed the various parts ot
my invention, I will now proceed to describe
its operation.

When the machine is put in motion, the
driving-shaft B by rotating the cam D, im-
parts an osclllatory motion to the lever E the

extent of which will depend upon the adjust-
ment of the pin L, and the.position of the slot-
ted pattern-wheel or cylinder M. The lever
E at each oscillation will impart a correspond-
ing oscillatory movement to the lever V, caus-
ing the pawl Al to advance the wheel W the
extent of one or more teeth, aceording to the
position in which the adjustable pin I is set.
This.movement rotates the feed-plate slightly
at each stiteh, and, together with the recipro-
cating motion imparted to said plate, advances
the work diagonally across the bed-plate of
the machine.

While this operation is taking place, the
slotted wheel or cylinder M is advanced at
each revolution of the shaft B, through the
medium of the eccentric on said shaft, and
the oseillating lever R attached thereto, mov-
ing the pawl P and ratchet O, secured to the
eud of said eylinder, until one of the slots in
the eylinder falls under the pin L, when said
pin drops through the slot, allowing the lever
E to move backward to its full extent, when
one of the pawls D’ will enter the next back-
ward recess I, and upon the return move-
ment of the lever carry the wheel W forward
independently of the pawl Al rotating the
feed-plate to such an extent as to properly
change the direction of the stitches for the
succeeding portion of the desigu.

The design, of course, will be varied by the
relative distances apart of the slots in the
pattern-wheel and by the number of slots
formed in the same. In order, however, fur-
ther to vary the character of the design or
figure of the stitches, provision is imade by
means of the controlling-lever C! for throwing
the pawl Al and the pawl or sliding bolt D/,
which works in the inner series of recesses I/,
out of gear, and at the same time throwing
the outer pawl D’ into gear with the outer
series of recesses I/, This is accomplished by
shifting the lever C' so that its hooked end
will depress the rear or bent end of the pawl
AL and at the same time change the positions
of the apertures 1/ L/ so as to interpose a
solid portion of.said plate between the inner
pawl D’ and the inner series of recesses IV,
and ‘allow the outer pawl to work into the
outer series. When the parts are in this po-
sition the pawl A! will cease to act, and the
intermittent rotary motion will be accom-
plished by the action of the lever E only when
the pin L drops through the slots in the pat-
tern-wheel. The wheel W in this latter case
will receive no gradual forward movement, as
the pawl A! does not act, and, consequently,
the feed-plate will be operated in oune direc-
tion only at the successive stitches, being only
rotated periodically after sewing a straight
row of stitches; when it is necessary to change
the direction in which the cloth is to be
moved.

It will be ev1dent from the foregoing de-
scription that by changing the number and
relative positions of the slots in the pattern-
wheel that the character of the design formed



4 ‘ 167.747

by the stitches may be indefinitely varied,
and for this reason I prefer to make said said
pattern-wheel easily detachable, in order that
it may be removed and others substituted in
its place.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. The improved pattern wheel or cam, con-
sisting of a rotating cylinder provided with
slots, openings, or indentations at one end, in
combination with the driving-shaft and levers
wheh operate the crown-wheel, which gives
motion to the feed-plate, substantially as de-
scribed, whereby an <intermittent rotary mo-
tion is imparted to the feed-plate at proper
intervals to change the direction in which the
fabric is moved, to form the desired conﬁgu
ration of the stitehes.

2. The combination of the slotted rotating
pattern: wheel or cam, the oscillating lever
operated by a ecam on the driving-shaft, and
a pin, pawl, or projection, adapted to drop
through the slots on the pattern-cam as they
are successively presented, and allow the le-
ver to move to its full extent for the purpose
of rotating the crown-wheel, and thus change
the line of motion of the feed-plate.

3. The combination, substantially as herein
described, of the cam D, attached to the driv-
ing-shaft, the lever E, carrying the adjustable
pin K, the pattern-wheel M, operated by a
pawl and ratchet, and eccentmc, secured to
the driving- Wheel the lever V connected to
the lever B, and carrying the pawls A! and

D7 DY, the controlling-lever CY;-and the ratch-
eted and recessed crown-wheel W gearing
into the pinion of the feed-wheel shaft, all ar-
ranged to operate substantially as herein set
forth.

4. The combination, substantially as herein
set forth, of a cam attached to the driving-
shaft, an oscillating lever, operated by said
cam’ and secured by means of a link at its
end to an auxﬂlary lever mounted upon a

short journal or stud, secured to the lower
part of the machine, the erown-wheel formed.
with ratchet-teeth on its periphery, operated
by said pawl, and a pinion-wheel, into which
gears the said erown-wheel, for the purpose of
imparting an intermittent rotary motion to
the dentated feed-plate, substantially as de-
scribed.

5. The combination, substantially as herein
set forth, of the oscillating lever, operated by
a cam on the driving- shatt and carrying an
adjustable pin, the, slotted pattem -wheel op-‘
erated by a ratchet and pawl, which derives
its motion from a cam. on the driving-shaft,

and the oscillating pawl-lever and crown- -

wheel, mounted on a common journal, said
pawl-lever being provided with sliding spring
polts or pawls adapted to work into recesses
on the face of the wheel and impart an inter-
mittent rotary motion to the same, substan-
tially as and for the purpose set forth.

6. In combination, with said pawl-lever, .
provided with sliding spring bolts or pawls,
and the recessed crown-wheel gearing into
the pinion-wheel on the feed-plate shaft, a
regulating lever for throwing the pawl and
sliding bolts and pawls into and out of gear
with the crown-wheel for the purpose of vary--
ing the motion of the same to change the pat-
terwof the stitches, substantially as described.

7. The combination, with the driving-shaft
and levers B V, and erown-wheel W, operated
as-described, the driving-shaft O’ carrying the
feed-plate aud its attachments with the levers
for imparting a vertical and horizontal recip-
rocating motion to the feed-plate, substan-
tially as described.

In testimony that I elaim the foregoing I
have hereunto set my hand in the presence of
the subscribing witnesses.

CYRUS 8. CUSHMAN.
‘Witnesses:
JAMES L. NORRIS,
Jos. L. CooMBs.



