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To all whom it may ccncern:
Be it known that I, MarTHIAS KOCH, of
®  New York, in the county and State of New
York, have invented a certain new and use-

5 ful Improvement in Sewing-Machines, of

which the following is a specification.

My improved sewing-machine is designed

to sew patterns of various designs npon fab-
rie. I employ a gang of needles which work
1o in unison and all sew similar patterns. The
goods to be sewed are borne upon a carriage
which has a four-way motion, or a motion
fore and aft and from side to side of the ma-
chine. The goods have also an independent
15 forward feed.
I will describe the machine in detail and
then point out the novel features in claims.
In the accompanying drawings, Figure 1 is
a plan or top view of a quilting-machine em-
20 bodying my improvement. Fig. 2 is an end
view thereof. TFig. 3 represents a pattern
.which may be sewed on the machine. Figs.
4,5, 6,7, and 8 are face views of certain pat-
- tern-wheels used in the machine. Fig. 9isa
25 front elevation showing more clearly certain
carriages, portions of the machine being
omitted. Fig. 10 is a perspective view, on an
enlarged scale, illustrating my improvement.
Figs. 11 and 12 illustrate in detail certain
30 featuresof the machine, the partsbeing shown
in different positions in the two figures. Fig.
13 is adiagrammatic view showing one course
-of the stitches. Fig.141is a perspective view,
-on an enlarged scale, looking toward the left
35 of Fig. 10. o :
Similar letters of reference designate corre-
sponding parts in all the figures.
A designates the main shaft, to which mo-
tion may be imparted by a belt on a pulley
40 A’. This shaft is journaled insuitable bear-
ings in a pillar q, extending upwardly from
the bed of the machine, and also in side por-
tions B B’ of the frame of the machine. A

crank ¢’ is mounted upon the end of the.

45 main shaftbeyond the portion B of the frame.
This erank imparts motion to a rock-shaft ?
through an intermediate crank-rod a® The

rock-shaft ¢? is journaled in suitable bear-

‘ings in the portions B B’ of the frame and
so imparts motion to a needle-bar ¢!, in which a
gang of needles is secured. DMotion is trans-

mitted from the rock-shaft to the needle-bar
by arms ¢, rigidly keyed to the rock-shaft
and pivotally connected to links b, which
are in turn pivotally connected to vertical 53
sliding rods ¢, working in suitable guides a®
in the frame, The needle-bar is rigidly se-
cured to the rods ¢”. Upon the-main shaff
adjacent to the crank o’ is an eccentrie o,
operating through an eccentric-rod o, rock- 6o
shaft o', and rods @' to.impart motion to
shuttle-drivers, which, together with the shut-
tles and shuttle-races, may be of the usual or

-any desired construction. 1 have shown a

presser-bar. a'®, operated by toes a'* on the 65
rock-shaft, coming in contact with projections o
o on the upper ends of rods ', to which
the presser-bar is secured, as usual.

As the features so far described do not con-
stitite part of my invention, I have referred 70
to them thus briefly.

C ¢’ (? C® designate, respectively, pattern-
wheels by which the movements of the car-
riages upon which the goods are borne are
regulated. C*designates a pattern-wheel for 75
regulating the forward feed to the goods when
said carriages are at rest. As shown, the
wheels C C’ govern the forward-and-back
movement of the goods and the wheels C?* C? .
govern theside-to-side movement of the goods; 8o
but it is to be understood that they may be
arranged in any desired order. All five of
these pattern-wheels are rigidly keyed to a
horizontal shaft D, journaled in suitable bear-
ings in posts d,extending npwardly from the 83
base of the machine. 'An intermittent rotary
motion is imparted to this shaft, and conse-
quently to the pattern-wheels, by means of a
ratchet-wheel d’, keyed to the shaft D outside .
the pattérn-wheel C, which ratchet-wheel is go
actnated by a pawl d? mounted on a rocking .
arm d® A crank-rod d* pivotally connected
to the arm d° and receiving motion from an
eccentric d° on the main shaft, actuates said
arm. Each rotation of the main shaft causes 95
the pawl d? to move the ratchet-wheel a dis-
tance equivalent to the length of one.of ifs
teeth., This motion is so timed as to occur
when the needles are raised out of the goods,
or, in other words, no motion of the carriages 1oo
occurs when the needles are operating on the
goods.




1o

15

20

23

30

35

40

45

50

55

6o

65

I T’ designate carriages for the goods to be
sewed. The carriage I supports the goods
and has a movement fore and aft the machine
imparted to it. The carriage I’ supports the
carriage I and has a motion from side to side
of the machine imparted to it. By moving
these carriages in a manner hereinafter to be
described amovementuniversally forwardand
back and from side to side in one plane may
be imparted to the goods beneath the needles.

The carriage I eonsists of two side pieces I?
I3, secured together Ly tie-rod ¢ and a trans-
verse casting % In downwardly-extending
portions® at the front of the machine is hung
a delivery-roller ?* for the goods. Journaled
in suitable housings in upwardly-extending
portions %, also at the front of the machine,
are presser-rollers <% the upper of which is
pressed down upon the other with a yielding
pressure by means of springs . The resist-
ance of the springs ¢" may be varied by serews
4%, as shown. o therearof the needles feed-
rollers s’ (shown as geared together) are jour-
naled in suitable housings in other upwardly-
extending portions 2! of the carriage. The
pressure of these rollers may be regulated
similarly to the rollers 4% The goods pass
from the delivery-roller between the presser-
rollers, bencath the needles, between {he feed-
rollers, and upwardly onto a take-up roller 7',
ontowhich they arewound. Thetake-uproller
@t ig journaled in Dbearings in upwardly-ex-
tending arms #%, forming part of the carriage
I, at the rear of the machine. Motion is im-
parted to this roller, as shown, by a cord and
weight 4%, the cord being wound upon a spool
+* upon the end of the roller-journal.

The carriage I’ consists of two side portions
I¢ 15, secured together by rods 4%, which rods
extend loosely through slideways in the por-
tions B B’ of the frame. The portions I* I° of
this carriage are between the portions I? I3 of
the carriage I and the portions B B’ of the
frame, and are provided upon their outer
surfaces with anti-friction rollers or bowls 415,
some of which are arranged near the top of
said portions I* I and others near the bottom
thereof. The carriage I is supported by and
may be moved along upon these rollers or
bowls. It will be readily seen that when the
carriage I is moved Dbackward and forward
no motion is imparted to the carriage I’. On
the contrary, when the carriage I’ is moved
from side to side it carries with it the car-
riage I; because of the flanges on the rollers
or bowls#'%. DBy means of these two carriages
the goods are caused to e moved either for-
ward and back or from side to side, as de-
sired. They also have a direct forward feed
independent of the motion of the carriages,
which will be described later.

I will now describe the means for impart-
ing motion to the carriages.

The pattern-wheel C regulates the motion
of the carriage I toward the rear and the
pattern-wheel € the motion of said carriage

421,584

toward the front. The pattern-wheel C?reg-
ulates the motion of the carriage I’ to the left
and the wheel C? the motion of said carriage
to the right of Tig. 1. Oue of the wheels C
C’ may operate in conjunction with either of
the wheels C? C?, or one of the wheels C* C3
may operate in conjunction with either of
the wheels C ¢/, whereby a universal move-
ment of the goods beneath the needles may
be produced.

T designates a friction-brake mounted on
a screw ¢ and consisting of a pad of rubber
or other suitable material. The screw is
mounted in a bracket ¢ and may be adjusted
to vary the pressure of the brake upon the
pattern-wheel C.

It will be borne in mind that the pattern-
wheels are intermittently rotating in unison
and in the same direction. They transmit
motion to the carriages as follows:

J7 J* 33 J* are bars extending fore and aft
the machine close to the pattern-wheels. EKach
of the bars J' J* J* J* is composed of two see-
tions j j°. The longer of these sections or j
extend near their rear ends through guides 7*
on a portion of the frame of the machine.
Springs 7%, surrounding the rods between said
guides, and shoulders > on the rods tend to
force the rods toward the front of the ma-
chine. The sections 5’ bear near their front
ends rollers or bowls 55 which may be acted
upon by cams J7 J® J* JU mounted on the
main shaft, to force the rods toward the rear.
Pivotally connected near one of their ends to
the sections j” of the rods are arms ¢, which
arms are loosely hung upon shafts ¢’ ¢? e? ¢4,
journaled in suitable bearings in posts extend-
ing upwardly from the base of the machine.
These arms bear pawls ¢ near their free ends,
whichareadapted toengagethe teeth on ratch-
et-wheels €® ¢® ¢7 €%, keyed to the shafts ¢’, &e.
Pivotally connected near one of their ends to
the sections j of the rods are other arms ¢
These arms are likewise hung on the shafts
¢/, &e. The upper ends of these arms €° ex-
tend Deneath the pawls e¢. When these
arms ¢ are moved far enough in one direc-
tion, they will lift the pawls out of engage-
ment with the teeth on the ratchet-wheels:
‘When the ratchet-wheel €°is rotated, it trans-
mits motion through the shaft ¢’ to a gear-
wheel ¢Y, mounted on said shaft. The gear-
wheel e'' meshes with a gear-wheel. ¢'%
mounted on the shaft e¢® which gear-wheel
meshes with another gear-wheel ¢, mounted
on a shaft @&, extending from side to side
along the front of the.machine. This shaft
is journaled in the side portions B B’ of the
frame, and also in" bearings in a post s, ex-
tending upwardly from the base of the ma-
chine. Between the portions B B’ of the
frame Dbevel gear-wheels ¢ are mounted on
the shaft G. These bevel gear-wheels mesh

with Dbevel gear-wheels ¢’, mounted upon
short serew-shafts ¢% extending at right an-
gles to the shaft G.

These serew-shafts ex-
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tend through serew-nuts secured inlongitudi-
nal slots in the casting 4% extending between
the side portions I2 I of the car riage I

. When, therefore, the 1atehet-wheel &b is ro-

tated, the serew-shafts ¢° cause the carriage I
to move toward the rear of the maehlne
When the ratchet-wheel e is rotated by its
pawl ¢ the pawl €\, Which previously en-
gaged the ratchet-wheel €5 has been moved
out of engagement with the wheel e’ by the
arm ¢, and such wheel may then rotate freely
in a reverse direction, a reverse rotation be-
ing imparted fto it by the gear-wheel ¢®
thlouoh the gear-wheel ¢!l Tt will be readily
seen that the ratchet-wheel ¢® will cause the

screw-shafts g* to rotate in a reverse diree-
tion and cause the carriage I to move to-

ward the front of the maehme, because the
rotation of the gear-wheel ¢*is, when rotated
by the 1'atchet-whoe1 €% in a reverse direction
tothat which it received when rotated through
the medium of the gear-wheel ¢'! and ratchet-
wheel ¢°. The ratchet-wheel ¢ is rotated by
means similar to the mtchet-wheels e b and
transmits motion to a gear-wheel ¢° mounted
on the shaft e Whmh gear- wheel meshes with
a gear-wheel g* on the shafb ¢*, which shaft is
Jommled near one end in the portion B’ of
the frame.
frame the shaft e! is screw-threaded and en-
gages a tapped hole in the side portion I* of
the carriage I’. The rotation of the ratchet-
wheel ¢ causes the screw-shaft ¢! to rotate in

_a direction to move the carriage I’ toward

the left of Fig. 1. The ratchet-wheel €8 is
actuated snnlla,l]y to those described, and
being mounted directly on the shaft. e, 1t
necessarily causes the said shaft to rotate in
a reverse direction to that which it received
when rotated through the medmm of the

ratchet-wheel ¢” and gear-wheels ¢° ¢, where-
by the carriage ¥ “111 be caused to move to.

the right.
It is necessary, in order to sew a pattern
such as I have illustrated, that the motions

of the carriages should be variable, or, in

other words, should be capable of moving
different distances in a given direction, In

~sewing the clover-leaf figure shown, for in-

stance, the ecarriages will move a p01t10n of
the time directly tow ard therightorleft. At
other times the carriage 1 W111 move directly
toward the front or rear, and at other times
the movement will be a eombmed side-to-side
and forward or back one. When this com-

bined movement transpires, it will be appar-

ent that the deviation from a line running
parallel with or at right angles to the direc-
tion of forward feed of the goods will be very
slight in some instances. Inordertoprovide
for these slight deviations and produce a
symmetrical figure, I have, for convenience,

divided each stitch into ten arbitrary equal

parts, so that the slightest deviation from a

right line which a stiteh may take will equal
one- -tenth the length of a stitchtaken at right
angles to the hne from which the first qutch

" Adjacent to the portion B’ of the |

deviates. Such deviations from a right line

may equal any number of tenths of the length
of a stiteh which may be desired, according
as the eurve or angle of the pattern be slight
or great.

The deviations of the stitches from a ught
line are produced as follows: Each figure of
the pattern which I have illustrated in Fig.
3 contains one hundred and forty -three
stitches. Each of the pattern-wheels C C" C?
C? is divided radially into one hundred and
forty-three sections ¢, corresponding to the
namber of stitches in the pattern.
quently when the pattern-wheels have made
one complefe revolution each of the needles
has sewed a complete figure. Kach separate
movement of the pattern-wheels. occasioned
by the ratchet and pawl moves each of the
wheels a distance equal to the length of one
of the sections ¢ on the periphery of the
wheel. Each of the said pattern- Wheels s
also divided into eleven sections ¢’, which
are formed by concentric circles Whose cen-
ters are identical with those of the pattern-
wheels. The combined width of the ten in-
ner of these sections represents the length of
a single stitch taken in the goods on a right
line, and each one of the qeemons 1eplesents
one-tenth of the length of a stitch. The pe-
riphery of each of the wheels is_indented at
intervals, the depth of each indentation cor-
responding to the number of tenths of the
length of a stitch which it is desired that the
stitch shall deviate from a right line—as,
for instance, if the indentation equals the
width of one of the sections ¢/, the stitch will
deviate one-tenth the length of a stitch from
a right line. If the indentation be equal to
the W1dth of five of the sections ¢’, the de-
viation of a stitch from a right line w 111 equal
five-tenths the length of a stitoh, and so on.
In the diagrammatic Fig. 13 Thave have illus-
trated this operation more clearly.

Upon the sections 7 of the rods J, &c are
pins or studs 5% These pins bear eons’mntly
upon the pattern-wheels, against which they
are forced bythe springs 75 Asthe pattern-
wheels rotate the pins #% drop into the notches
in the pattern-wheels. It will be perceived
that as a pin 7% drops into a notch the bar
J’, &c., of which the pin forms part,is shot
forward by the spring j° causing the arm e
to rock and the pawl €, which is actuated
by the cam J7, &c., to actuate the ratchet-
wheel ¢?, &e., with which it acts in conjune-
tion., In the examplé of my invention shown
each of the ratchet-wheels ¢ &c., has one
hundred teeth, and each complete rotation of
the ratchet-wheel will cause a movement of
the goods in a rectilinear plane a distance
equal to the length of ten stitches. There-
fore each ten- teeth on the ratchet-wheel rep-
resents a movement of the goods equal to the
length of onestiteh. - Therefore, if the pin 5

chops into a notech in the pattern - wheel.

whose depth equals the combined width of
ten of the sections ¢’ on the pattern-wheel,
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the ratchet-wheel will be moved a distance
equal to ten teeth, and in like proportion for
each noteh into which the pin drops accord-
ing to its depth. The cams J7, &c., operate
to throw the bars J/, &e., backward at each
rotation of the main shaft sufficiently far to
cause the pin 5 to move out of the notch
into which it has just previously been sprung
as far as the tenth circumferential section ¢’.
(Indicated by dotted outline in Figs. 4, 5, 6,
and 7.)

It is obvious that only one of the wheels C
C’ and only one of the wheels C?> C? can be
operating to move the carriages at a time. A
change from C to C’ or C* to C3 and a conse-
quent reversal of the movement of either of
the carriages, as the case may be, is produced
by lifting the pawl € which has been actu-
ating a given ratchet-wheel out of engage-
ment with said wheel, as previously ex-
plained. This is effected by causing the pin
7' of its corresponding bar J’, &e., to ride up
from the tenth circumferential section onto
the periphery of the pattern-wheel C, &ec.,
with which it acts, by means of the rotation
of said pattern-wheel itself, which is cam-
shaped, as at ¢, to admit of this, whereby

the portion j of the bar J’ is moved so far to,

the rear of the machine that the arm ¢’ comes
in contact with the pawl and moves it out of
the teeth. - T have shown sliding joints 57 in
the bars J’, &e., whereby, when this move-
ment occurs, the portions j/ will be moved
without imparting movement to the portions
4, and consequently to the arms ¢'. I have
shown the operation of these features of my
improvement more clearly in Figs. 11 and 12.

When it is desired to feed the goods di-
rectly forward, the motion of the carriages is
stopped in the manner described. The pat-
tern-wheel Ctis then brought into operation,
by which the feed-rollers are caused to feed
the goods forward. The needles then sew a
straight line of stitching in the direction of
the length of the goods. Such straight lines
may be sewed as part of the figures or be-
tween different figures, as the pattern be-
ing sewed may require. The wheel C* op-
erates through a bar J® similar to the bars J7,
&e., to transmit motion to a ratchet-wheel f,

‘mounted on a shaft /7, journaled in bearings

in a post extending up from the base of the
machine, and also in the portion B’ of the
frame. Loosely mounted upon the shaft /7 is
a bevel gear-wheel f2 This gear - wheel is
provided with arib extending into alongitudi-
nalgroove f*in theshaft // in such manner that
the gear-wheel may slide to and fro on the
shaft, but will at the same time be rotated
therewith. The hub of the gear-wheel /2 ex-
tends through an opening in one arm of a
frame f* which is rigidly affixed to the car-
riageI’. A collar fSon the hub retains the
gear-wheel in position. This gear - wheel

meshes with another bevel gear-wheel 1¢, simi-
larly secured in another arm: of the frame 7%,
extending at approximate right angles to the

“arm first named. The hub of the gear-wheel

19 is extended somewhat and provided with
a rectangular socket, into which extends
loosely the squared end of a shaft f7, jour-
naled near itsother end in one armof aframe
7%, rigidly secured to the carriage I. Upon
the shaft f7is keyed a bevel gear-wheel /%,
which meshes with another bevel gear-wheel
/1% mounted on a shaft £, journaled in an-
other arm of the frame f3, and also in the car-
riage I. Upon the shaft ! is keyed a gear-
wheel /2, which meshes with a gear-wheel 7%,
mounted on the journal of one of the feed-
rollers #°. The gear-wheels f* 13 are so pro-
portioned as to give the required length of
stitch when the goods are fed forward. It
will be readily seen that by this arrangement
the parts will be in a position to operate the
feed-rollers in whatever position the carriages
I 1’ occupy.

It will be seen that in my improvement the
carriages I I’ constitute a support for the
goods to. be sewed. It will likewise be ob-
served that there is a relative -movement be-
tween the sewing mechanism and said sup-
port for the goods.

* What I claim as my invention, and desire

to secure by Letters Patent, is— ~

1. In a sewing-machine, the combination,
with sewing mechanism comprising a series
of needles and fabric-supporting devices, of
two carriages movable to and fro each in a
direction at right angles to the other, chang-
ing the relative position of the sewing mech-
anism and the fabric-supporting devices at
each operation of the needles, and independ-
ent movable patterns for the two carriages,
substantially as specified.

2. In a sewing-machine, the combination,
with sewing mechanism comprising a series
of needles,of a carriage movable to and fro in
onedirection, asecond carriagemovabletoand
fro in a direction at right angles to that of the
first carriage, work-holders arranged on the
upper carriage adjacent to the series.of nee-
dles, independent rotary patterns for the two
carriages, and mechanism, substantially such
as described, for causing the movement of
the two earriages, substantially as specified.

3. In a sewing-machine, the combination,
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with sewing mechanism comprising a séries .

of needles, of a carriage movable to and fro
in one direction, a second carriage movable
to and fro in a direction at right angles to
that of the first carriage, work-holders ar-
ranged on_the upper carriage parallel to the
series of needlesin thefront and rear thereof,
independent rotary patterns for each of the
two carriages, and mechanism, substantially
such as described, for causing the movement
of the two carriages, substantially as speci-
fied. ‘

4. In a sewing-machine, the combination,
with the sewing mechanism comprising a se-
ries of needles, of a carriage movable to and fro
in one direction,a second carriage movable to
and fro in a direction at right angles to thatof
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the first earriage, work-holders on the upper
carriage arranged parallel.to the series of nee-
dles, one in front and the other in the rear
thereof, rotary patterns for the two carriages,
rotary shafts controlled by the said patterns,
and gearing, substantially such as described,
for transmitting motion to the two carriages,
substantially as described.

5. In a sewing-machine, the combination,
with sewing mechamsm comprising a series
of needles, of a carriage movable to and fro in
one direction, a second carriage movable to
and fro in a reverse direction and supported
on the first-named carriage, work-holders on
the upper carriage; pattern-wheels for caus-
ing the described movements of the two car-
riages, and mechanism, substantially such as
described, intermediate of the carriages and
pattern-wheels for imparting the movements
to the carriages, the mechanism imparting
the movement to the laterally-moving car-
riage comprising a part in sliding connection
with another part, substantially as specified.

6. In a sewing-machine, the combination,
with sewing mechanism comprising a series
of needles, of a carriage movable to and fro
in one direction, a second carriage mounted
on the first, feed-rollers on the second car-
riage, rotary patterns, and mechanism, sub-
stantially such as described, for causing the
movements of the two carriages, and rotary
patterns for causing the rotation of the feed-
rollers, substantially as specified.

7. In a sewing-machine, the combination,
with sewing mechanism comprising a series
of needles, of a carriage movable to and fro
in one direction, a second carriage mounted

on the first, feed-rollers on the second car-.

riage, rotary patterns, and mechanism for
causing the movements of the two carriages,
and mechanism for rotating the rollers, com-
prising rotary patterns, bevel-wheels f° 11,
and bevel-wheels having a sliding connection
with their shafts, substantially as specified.

8. In a sewing-machine, the combination,
with feed-rollers for the goods, of a pattern-
wheel for controlling the operation of the
feed-rollers, a carriage upon which the goods
is supported and moved along, mechanism
for imparting a reciprocating motion to said
carriage, another carriage connected to the
carriage first named, mechanism for impart-

-ing a reciprocating motion to this carriage in

a direction at approximate right angles to
the direction of movement of the carriage
first named, and pattern-wheels for varying
the degrees of reciprocation of the carriages,
substantially as specified.

9. In' a.sewing-machine, the combination,
with feed-rollers for the goods, of a carriage
upon which the goods is supported and
moved along, another carriage connected to
the carriage first named, pattern-wheels for
varying the degrees of reciprocation of the

s

carriages, reciprocating bars acting in con-
junction with said pattern-wheels, cams for
imparting motion to said bars in one direc-
tion, springs for imparting motion to said
bars in the opposite direction, and mechan-
ism operated through said bars to impart a
reciprocating motion to said carriages, sub-
stantially .as specified.

10. In a sewing-machine, the combination,
with carriages I I/, of feed-rollers for the
goods, mechanism, substantially such as de-
seribed, for operating said feed-rollers, pat-
tern-wheels C C' C* C3, b
vided. with pins 5%, cams .J7 J% J® J%, mtchet-
wheels €° ¢f ¢’ €5 arms e, pawls ew, arms e,
shafts G e, and meehamsm, substan‘mally
such as described, between the shafts and
the carriages for transmitting motion to the
latter, substantlally as spe(nﬁed

11. Tn a sewing-machine, the eomblnatlon, '

with carriages I 1/, of feed-rollers for the
goods, mechanism, substantially such as de-
scribed, for operating said feed-rollers, pat-
tern-wheels C ¢’ C* C3 provided with sec-
tions ¢ ¢/, bars J” J* J® J¢, provided with pins
71 cams J? J® J° J1 ratchet-wheels e® f €7 €f,
arms e, pawls e arms ¢, shafts G ¢4 and
mechanism, substantially such as described,
between the shafts and the carriages for
transmitting motion to the latter, substan-
tially as specified.

12. In a sewing-machine, the combination,
with carriages 1 I/, of feed-rollers for .the
goods, mechanism, substantially such as de-
scribed, for operating said feed-rollers, pat-
tern-wheels C C’ C* C?, provided with sec-
tions ¢ ¢’, bars J/ J* J® J% composed of sec-
tions § 4/ and provided with slip-joints j7and
pins 7%, cams J7J® J° J¥, ratchet-wheels ¢ e
e" €8, arms ¢, pawls €Y arms ¢, shafts G e,
and mechamsm, substanblall.y such as de’
scribed, between the shafts and the car-
riages for transmitting motion to the latter,
substantially as specified.

13. In a sewing-machine, the combination,

with carriages I I’, of feed-rollers 4%, a. pat-
tern-wheel, mechanism, substantially such as
described, between the pattern-wheel and the
feed-rollers for operating the same, pattern-
wheels for varying the degree of recipro-
cation of the carriages, reciprocating bars
acting in conjunction with said pattern-
wheels, cams for imparting motion to said
bars in one direction, springs for imparting
motion to said bars in the opposite direction,
mechanism operating through said bars to
impart a reciprocating motion to said car-
riages, gear-wheels f* f9, frame f*, shaft f7,
gear - wheels 77 f19, frame f%, gear-wheel f %%,
and gear-wheel 1, substantially as specified.
MATTHIAS KXOCH.
Witnesses: .
JAMES D. GRISWOLD,
Jas. R, BOWEN.
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