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UNITED STATES PATENT OFFICE. 
JOSEPH P. HALLENBECK, OF NEW YORK, ASSIGNOR TO THE NATIONAL 

MACHINE COMPANY, OF TROY, N. Y. 

BUTTON-HOLE ATTACHMENT FOR SEWING-MACHINES. 

SPECIFICATION forming part of Letters Patent No. 275,200, dated April 3, 1883. 
Applieation filed January 11, 1881. (Aodel.) 

To all whom it may concern: 
Be it known that I, JOSEPH. P. HALLEN 

BECK, of the city of New York, in the county 
of New York and State of New York, have 
invented certain new and useful Improvements 
in Button-Hole Attachments for Sewing-Ma 
chines, of which the following is a specifica 
tion, reference being had to the accompanying 
drawings. 

ily invention relates principally to improve. 
ments in work-feeding attachments for use in 
connection with sewing-machines having an 
eye-pointed needle vibrating or reciprocating 
in a constant position, and by which attach 
ment the Work or fabric being operated on can 
be vibrated or reciprocated intermittingly to 
cause the formation of to-and-fro or overedge 
stitches, and moved step by step to and fro to 
space the Stitches and for in rows of them in 
opposite directions, and moved laterally at the 
end parts of such to-and-fro movements to 
place the rows of stitches along opposite sides 
of a button-hole and to stitcl across the ends 
of the latter. - 
The general objects of my invention are to 

provide new and improved devices and com 
binations of parts for holding the work or 

35 

tion. 
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fabric and imparting thereto the aforesaid 
movements from the needle-arm or other suit 
able part of a sewing-machine for altering the 
lengths of such movements, and for adapting 
the attachment for convenient use in connec 
tion with somewhat different sewing-machines. 

In the accompanying drawings, Figure 1 is 
an incomplete plan of a button-hole attach 
ment which embodies one form of my inven 

Fig. 2 is a partial horizontal section at 
about the line & 2 in Fig. 5, and plan of parts 
below that section; and Fig. 3 is a similar view 
of a modified portion of a like attachment. 
Fig. 4 is a plan of a part of the under side of 
the same attachment. Fig. 5 is an elevation 
viewed in the direction pointed by the arrow 
2' in Figs. 1, 8, and 10. Fig. 6 shows some 
parts in elevation and partial vertical sections 
at about the lines y gy and y' y' in Figs. 1, 2, 
and 4; and Fig. 7 shows a similar section and 
elevation of a modified portion. Fig. 8 is an 
elevation seen in the direction indicated by the 

arrow y in Figs. 1 and 5. Fig. 9 presents 
some parts in elevation, and a partial section 
at about the line at a in Figs. 1, 2, and 6. Fig. 
10 is a partial section at about the line at at in 
Fig. 1, and elevation of some parts viewed in 
the direction pointed by the arrow a' in Figs. 
1 and 5. Fig. 11 is a partial section and ele 
vation of some parts at about the line in 
Figs. 1, 2, and 5. 

Like letters refer to similar parts in the sev 
eral views, and the directions in which some 
of the parts move are indicated by adjacent 
aOWS. 

A is a plate for supporting the Work or fab 
ric to be stitched, and having a narrow oblong 
opening, a, for the sewing-machine needle and 
its thread to Work through. 
B is a feed-foot, of oblong skeleton form, 

adapted to be held and pressed upon, and 
thereby engaged with the work or fabric Z, 
Figs. 6 and 7, around the button-hole to be 
stitched. 

In order to make the plate A and foot IB 
capable of accurately presenting the work for 

So 
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the action of the sewing devices, so as to pro 
duce a row of zigzag or overedge stitches 
without having the work - supporting plate 
move in the lengthwise direction of such row 
of stitches, and without having through the 
work-supporting plate a needle-aperture as 
long and wide as such row of stitches, and 
without having the work or fabric slide to or 
fro at each stitch on the supporting-plate in 
directions transverse to such row of stitches, 
I arrange the foot B transversely to the slot a 
in the plate A, and combine with that foot and 
plate mechanism for imparting to that plate 
and foot simultaneous and equal short inter 
mittent reciprocating movements in directions 
transverse to the lengthwise direction of the 
feed-foot, to thereby reciprocate the fabric to 
form the overedge stitches, and for giving to 
the feed-foot B a step-by-step movement in its 
lengthwise direction, to thereby move the work 
in that direction upon and along the plate A. 
to space such stitches and form them in a row. 
To make the plate A and foot B capable of 

presenting the work to the stitching devices to 
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opposite directions, I combine with that plate 
and foot mechanism for imparting to said foot 
and plate simultaneous and equal intermitting 
short reciprocating movements transverse to 
the lengthwise direction of the feed-foot, and 
for giving to the foot B a series of step-by-step 
lengthwise movements along the plate A, first 
a certain distance in one direction, and next 
an equal distance in the opposite direction. 
With the plate A, foot IB, and mechanism for 

moving the foot step by step lengthwise along 
the plate equal distances in opposite direc 
tions, I combine means for moving that plate 
and foot simultaneously and equally step by 
step transversely to the lengthwise direction 
of the feed-foot in one direction at one end 
part of said lengthwise movement of the feed 
joot and in the opposite direction at the other 
end part of its said lengthwise movement, to 
thereby cause a row of plain stitches to be 
made first along one side and across one end 
of a button-hole, and next along the other 
side and across the other end thereof, as may 
be required, all at one continuous progressive 
operation. r 

In order to make the work-supporting plate 
A and feed-foot B, arranged transversely to 
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the needle-slot a in the plate, capable of mov 
ing the work to produce a row of ZigZag or 
overedge stitches all around a buttun-hole at 
one continuous progressive operation, I com 

- line with said foot and plate mechanism for 
intermittingly reciprocating that plate and foot 
simultaneously and equally in a direction 
transverse to the lengthwise direction of the 
feed-foot for moving the feed-foot step by step 
in its lengthwise direction equal distances to 
and fro along the work-supporting piate, and 
for moving the Work-supporting plate and 
feed-foot simultaneously and equally step by 
step transversely to the lengthwise direction 
of the feed-foot in one direction at one end 
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part of said lengthwise movement of the feed 
foot and in the opposite direction at the other 
end part of its said lengthwise movement. 
As a commonly preferred means for effecting 

all the aforesaid movements of the work-sup 
porting plate A and feed-foot B, the latter is 
mounted on or secured to a slide, C, that is 
movable to and fro in a direction parallel, or 
nearly so, to the lengthwise direction of the 
feed-foot, and in or on a slide, D, which is mov 
able transversely to and carries the slide C. 
The plate A is secured to and carried by the 
slide D with the needle-slot a parallelor nearly 
parallel to that slide, which is mounted in or 
on and carried by a slide, E, that is movable 
to and fro parallel with the slide D, and is 
supported by a bed, F, that is adapted to be 
fastened to the bed-plate or frame of a sewing 
machine. 

I combine mechanical devices with the slides 
C, D, and E for imparting from a sewing-ma 
chine short intermittent reciprocating move 
ments to the slide E, step-by-step lengthwise 
movements of equal distances to and fro to 
the slide C, and step-by-step movements to 

the slide D in one direction at one end part of 
said to and fro lengthwise movements of the 
slide C, and in the opposite direction at the 
other end part of its said lengthwise move 
ment. 
United States Patent No. 203,2S7 describes 

a button-hole attachment in which the work 
holder is secured to and carried by a feed-slide 
which is carried by a change-slide that is car 
ried by a main reciprocating slide; and those 
slides correspond with and have movements 
similar to the slides C, D, and E of my pres 
ent attachment; but that previous attachment 
did not have a work-supporting plate secured 
to the change-slide. 
To better adapt the attachment to be actu 

ated by the vibrating needle-arm of a sewing 
machine, I provide means for imparting all 
the movements to the feed-foot or Work-feeder 
B and to the slides C, D, and E from one and 
the same shaft, P, which is rotated step by step 
by means of a ratchet-wheel, Q', mounted there 
on, and is suitably connected to said slides, 
substantially as herein set forth. Lengthwise 
to-and-fro movements are imparted to the slide 
C and its feed-foot or work-feeder B by steps 
of equal length from a heart-shaped cam, H, 
on a vertical shaft, G, mounted on the part E. 
and rotated by steps of equal length, whether 
the work-supporting plate shall be carried by 
slide D or shall be stationary, as at Fin Fig. 7. 

For imparting from the shaftG to the change 
slide D step-by-step movements transverse to 
the lengthwise direction of the slide C and its 
feed-foot B in one direction at one end part 
of the lengthwise to-and-fro movement of the 
latter slide and in the opposite direction at 
the other end part of its said lengthwise move 
ment, the calm I, Figs. 4 and 11, is fast on the 
shaft G, and engages with a lever, I', having 
a fulcrum, I’, on the slide E and connected by 
a pivot, b, to the slide D; and for altering and 
regulating the lengths of such to-and-fro move 
ments of the change-slide, I make the fulcrum 
I adjustable along the lever I by a screw 
clamp, l', Fig. 11, or by other suitable known 
device, which may be like that described in 
aforesaid patent for altering the lengths of the 
movements given by the crank-shaft to the 
change-slide. - 

The slide E in as a lower plate, e, and an up. 
per plate, e', firmly secured together by studs 
e', for convenience in mounting thereon the 
shaft G and devices by which motion is in 
parted to the slide C from that shaft. The 
slide C fits in guides c c, Figs. 2, 6, 9, fast on 
the slide D, of which parts fit in a case, d, 
Figs. 2, 6, and 11, and on ways d' d', Figs. 4 
and 6, fast on the slide E, of which parts fit 
on ways.ff and f" f", Figs. 4, 6, 9, and 10, fast 
on the base E of the attachment. 

J is a slide fitting in ways e'e', Figs. 1 and 
6, on the upper plate, e', of the slide E, and 
parallel to the ways c e for the slide C, and 
having a self-adjusting connection with slide 
C by a stud, g, Figs. 2, 6, 9, 11, secured to the 
slide J and fitting between guides g g on the 
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with a lever, N, having a certain limited vi. 
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slide C; or the studg can be on the slide C and 
the guides g g on the slide J, so that the slide 
C shall move lengthwise with the slide J, 
wherever the slide C shall be placed by the 
slide D. The slide J, Fig. 1, has a toothed 
rack, h, engaging with a corresponding toothed 
arc, i, on a lever, K, that is pivoted at it to 
the plate e' of slide E, and has an intermediate 
fulcrum, K', Figs. (5 and ill, connecting said 
lever with a slide, L, which is secured by guides 
on the slide E to move parallel to the slide J, 
and is connected by followers j with the cam 
H, so that by rotating that can certain equal 
lengths of lengthwise to-and-fro movements 
will be imparted to the slide C and its feed. 
foot B from the can H through the slide L, 
lever K, and slide J. For altering the lengths 
of such equal lengthwise to-and-fro movements 
of the feed-slide, I make the fulcrum K'adjusta 
ble along the lever K by any suitable means, 
or by having in the lever a lengthwise slot, j', 
Fig. 1, and in the slide La transverse slot, j”, 
and the fulcrum K' fit in those slots and ad 

clamp, j, Figs. 6 and 11, that can be fastened 
to the slide I in various positions along its 
slot.j. 

I fasten upon the upper end part of the 
shaft G any suitable projecting crank, handle, 
or knob, G', for convenient use in rotating 
that shaft by hand, and thereby imparting 
through the above-specified devices length 
wise to-and-fro movements to the feed-slide C, 
and to the slide D movements transverse to 
the feed-slide in opposite directions at the two 
end parts of said lengthwise movements of 
the latter slide. - 

For rotating the cam-sha?t G step by step, I 
fasten upon that shaft a ratchet-wheel, M, 
Figs. 2 and 3, in the form of a true circle with 
uniform teeth all around, and combine there 

brating movement on or about the shaft, G, 
and carrying a driving-pawl, N', arranged to 
engage with the teeth of said ratchet-wheel, 
or, preferably, two driving-pawls, N and N, 
arranged so as to be capable of alternately 
engaging with the teeth of said ratchet-wheel, 
as shown in Figs. 2 and 3. 
To prevent backward movements of the 

ratchet-wheel M and shaft G, a friction-brake, 
k, Figs. 2 and 3, is pivoted by a stud, e, on 
the slide E and pressed by a spring, k", against 
the ratchet-wheel. 

For vibrating the pawl-carrying lever N by 
reason of the reciprocating movements of the 
slide E, carrying that lever and shaft G, I con 
nect the lever N, by a link, l, or equivalent 
means, to the fixed base F, either directly or 
preferably through a lever, O, connected by a 
pivot, l', to the slide E, and having a fulcrum, 
O', on said fixed base. 

For altering the length of the movements of 
the pawl-lever N, and thereby changing the 
length of the rotary steps of the ratchet-wheel 
M and cam H, to regulate the number of 
stitches in a row from one end to the other of 

a button-hole, whatever shall be the length of 
the oscillating movements of the driving-lever, 
I make the fulcrum O', Figs. 1, 2, 3, and 10, 
adjustable along the lever O by having in that 
lever a lengthwise slot, n, and in the base F 
ways or guides m', in which the stock of the 
fulcrum O' fits, and a screw, O', adapted to be 
turned by hand without end wise movement of 
the screw in a fixed bearing, l', on the base 
and through a screw-nut in the stock of the 
fulcrum. 

In the modification represented in Fig. 3 the 
slot an in the lever O is shown gradually en 
larged toward one end and wider than the full 
crum O', so that by adjusting the fulcrum in 
and along that wider portion of the slot the 
lever O will have a variable short lateral move 
ment to and fro with the part E, link l, and 
lever N before striking against and turning 
about the fulcrum O', and can be thereby caused 
to impart various desirable shorter vibrative 

75 

movements to the pawl-carrying lever N than 
if the slot in were of the same width through 
out and the fulcrum O' constantly fitted closely 
in the slot. 
By the combination of the feed-slide C, shaft 

G, means for imparting from said shaft to-and 
fro length wise movements to the feed slide, 
ratchet-wheel M on shaft G, lever N, driving 
pawls N' and N', mounted on said lever and 
arranged so as to be capable of being alter 
nately engaged with the teeth of the ratchet 
wheel, as shown in Figs. 2 and 3, and adjust 
ing devices for imparting various lengths of 
uniform vibrating movements to the pawl-car. 
rying lever N, all substantially as above de 
scribed, and shown by the accompanying draw 
ings, the feed-slide C can be thereby moved 
lengthwise by twice as many different lengths 
of uniform steps, and is thus made capable of 
producing twice as many variations in the 
uniform spacing of the stitches as is possible 
when only one driving-pawl is carried by the 
lever N to engage with said ratchet-wheel. 

in order to so actuate the feed-slide C as to 
insure, the proper location of the stitches at 
the ends of a button-hole, even when there 
shall be a little lost motion at the ends of the 
to-and-fro lengthwise movements of the feed 
slide O in the devices by which such move. 
ments are imparted from the heart-shaped 
cam H to that slide, I combine with the means 
for completely and repeatedly rotating that 
cam by steps of equal lengths in circumferen 
tial degrees, and for imparting to-and-fro move. 
nents to the slide C from that cam, means for 
imparting to the heart-shaped cam H addi 
tional or longer steps only while the pointed 
and recessed parts of the periphery of that 
can are acting to reverse the lengthwise move 
ments of that slide. For, this purpose teeth 
or projections in n, Figs. 2, 3, and 10, are se. 
cured at two diametrically-opposite points on 
the shaft of the cam H, and a pawl, 0, is piv. 
oted at n' to the stationary part F, and so ar. 
ranged that in the rotation of the cam and 
parts in together, and in their to-and-fi o 
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movements with and by the part E, the pawl cally with the shaft P, and is furnished with a 
o shall engage with the parts in, and thereby 
impart additional or longer steps to the heart 
shaped cam H, while the pointed and recessed 
parts only of that cam are acting to reverse 
the lengthwise movements of slide C through 
the intermediate connections. 

For imparting the proper reciprocating 
movement to the slide E from a horizontal 
shaft, P, adapted to be rotated in a fixed sup 
port, F, on the base, I arrange and fasten on 
that shaft a cam, Q, Figs. 1, 2, 10, composed 
of an even number of equal ZigZag inclines, p 
p', and intermediate rests, pp, and combine 
with that cam, slide E, and base F the lever R, 
which is connected at one end by a pivot, I, 
Fig. 10, to the slide E, and has at the other 
end a follower, q', engaging with the can Q, 
and is furnished with an intermediate fulcrum, 
R', on the base. The slide E is shown at one 
end of its reciprocating movement in Figs. 1, 
4, 5, and 6 and at the other end of such move 
ment in Figs. 2 and 3. 
Upon inspecting Fig. 2 it will be evident 

that by merely disconnecting the end of the 
lever O at l from the part E., pivoting the 
same end of that lever to the lever IR at , and 
having the lever O connected by the link l to 
the lever N, as indicated by dotted lines at at 
in Fig. 2, the lever O will then be vibrated 
about its fulcrum O', and will impart motion 
by the link l to the lever N the same as when 
the lever O is pivoted at l to the part E, and 
that by merely disconnecting the levers O and 
R from the part E., pivoting the lever O to the 
lever R at 1, and fastening the part E firmly 
to the base F the mechanism will be in proper 
condition for use in feeding button-holes to a 
sewing - machine which produces overedge 
stitches by reason of lateral to-and-fro nove 
ments of its needle. 

For convenient use in altering the length of 
the uniform reciprocating or vibrating move 
ments imparted from the cam Q through the 
lever R to the slide E or lever O, even while 
the lever R is being oscillated, I make the full 
crum R adjustable along the lever by having 
in that lever a lengthwise slot, ', Figs. 1, 2, 
and 10, in which the fulcrum fits, and having 
in the base F corresponding ways, '', in and 
along which the stock of the fulcrum is fit 
ted to slide, and a screw, R', adapted to be 
turned by hand and held by a fixed bearing, 
r', on the base F, and fitting in a female screw 
in the fulcrum-stock '. 

For imparting to the cam Q intermitting ro 
tary motion by steps equal in degrees of cir 
cumferential length to the circumferential dis 
tance in degrees between the middle points in 
two next adjacent rest-places, p°p,in said cam, 
I pivot a suitable, vibrative lever, S, Figs. 8 
and 9, between its ends, to the fixed standard 
F', and form that lever with a toothed arc, s, 
concentric with the pivots' of the lever and 
engaging with a corresponding toothed arc, 
s', on an arm or lever P', which is pivoted con 
centrically to its arcs, and on or concentri 

driving-pawl, s, which engages with a ratchet 
wheel, Q', fast on the shaft of the cam Q, and 
having in and around its circumference the 
same even number of equal teeth as there are 
rest-places p° and p in said cam. 

For keeping the toothed arcs s and s in 
proper engagement, projections s', Fig. 9, can 
be formed at the ends of either arc. 

For preventing undue backward and for 
Ward movements to the cam Q, a toothed wheel, 
P', is fast on the shaft P, and a friction-brake 
or spring-dog, s, Fig. 8, is applied to that 
toothed wheel. 
For imparting from the vibrating needle-arm 

represented by dotted lines at Yin Figs. 5,8,9,10 
Corresponding vibrating movements to the el 
bow-lever S in a plane perpendicular, or nearly 
so, to the plane of vibration of said needle-arm, 
I combine with the lever S a pitman, T, and a 
clasp, T, furnished with a clamp-screw, t, and 
Conformed to the needle-arm and adapted to 
be fastened on and removed from the latter, 
and connect the pitman Tat one end with the 
lever S by a joint composed of a ball, t, Fig. 
10, and corresponding socket, t', and connect 
the other end of the same pitman to the clasp 
T' by a ball, t, and corresponding socket, t, 
all constructed and arranged to operate sub 
stantially as represented in the drawings. I 
do not, however, herein claim as new the com 
bination, with a driving-pitman, in a work 
feeding attachment, of a clasp adapted to be 
secured to the vibrating needle-arm, an elbow 
lever, and universal joints connecting the pit 
lman With the lever and clasp, nor any portion 
of such combination. 

For use in preventing the strain upon the 
lever S by the needle-arm Y from lifting and 
displacing the attachment when arranged for 
use on the bed Y, Fig. 6, of a sewing-machine, 
I mount on a pivot, it', Fig. 10, on the stand 
ard F an elbow-brace, U, having in one or 
either end an adjusting-screw, w, and so ar 
ranged that winile one end of the brace U or 
its screw in that end shall bear against the 
standard F the other end of the same elbow 
brace or the screw in that end can be adjusted 
and pressed firmly against the under side of 
the usual stationary overhanging arm, Y?, of 
the Sewing-machine, essentially as indicated 
in Fig. 10. m s 
To permit convenient removal of the shuttle 

Y, Fig. 2, of a sewing-machine having the at 
tachment applied thereto, I secure the work. 
supporting plate A to its supporting-arm D', 
fast on the slide D, Figs. 1, 2, 5, 6, by a pivot, 
V, Fig. 6, and form the plate A with a some 
what elastic extension part, A', Fig. 2, and 
have on and in the arms D and A', respect 
ively, a pin or projection, ', Fig. 6, and in 
dentation or perforation v', arranged so as to 
engage with each other while the plate A is in 
the position shown in Figs. 1 and 6, and there 
by fasten the plate A to the slide D with sufi 
cient firmness for use institching button-holes, 
and yet permit the plate A to be forcibly turned 
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by hand about the pivot V from the position 
shown in Fig. 1 to that represented in Fig. 2, 
and back again. 
As regards the above-described parts of the 

attachment represented by the aforesaid draw 
ings, the feed-foot B can be secured to the slide 
C by any suitable known means, or by having 
the foot B pivoted at its ends to a forked arm, 
v', Fig.1,2,5,6,7, that is swiveled to alhead, W, 
mounted on a plate-spring, X, which is fast to 
an arm, v, Figs. 5, 6, 7, that is pivoted at c' 
to a rart, C', of the slide C, and is furnished 
with a spring, 0, for elevating the arm c', and 
consequently the feed-foot, as shown in Fig. 
8, and is provided with a cam-lever, w°, on an 
eccentrically-adjustable pivot-support, c', for 
depressing the arm c' various degrees, and 
thereby forcing the foot B down on the work 
Z upon the plate A in Fig. 6, or F in Fig. 7, 
with different degrees of pressure; but I do 
not herein claim that combination of parts nor 
any portion thereof. 
To provide means whereby the feed-foot B 

can be easily adjusted at different distances 
from and parallel to the slide C, and in proper 
relation to the various positions of the needle 
in respect to that slide in different sewing-ma 
chines to which the same attachment can be 
applied, I make the end part of the plate X 
with a lengthwise slot, ac, Figs. 6 and 7, and 
the head W with opposite jaws ac, separated 
by a slot, into which the end part of the plate 
X fits, and with a clamp-screw, ac', extending 
through the slot ac', so that when loosened the 
head W can be somewhat turned about the 
screw and moved along the slot into various 
positions on the plate X, and there fastened 
by said screw. 

In carrying out these improvements Isome 
times attach to the slide Cathin plate, C°, Fig. 
7, having an oblong aperture, through which 
the button-hole work Z is pressed on the work 
supporting plate by the feed-foot. 
In the attachment described in the aforesaid 

Patent No. 203,287 the slide on which the 
work.holder was mounted was moved to and 
fro in the lengthwise direction of the work 
holder by a pitman connecting that slide with 
a crank on a vertical shaft, which required to 
be rotated by steps of increasing and decreas 
ing length in each half part of its revolution 
to evenly space the stitches along the sides of 
the button-hole. That necessity of rotating a 
crank by steps of increasing and decreasing 
length is avoided in the above-described mech 
anism by having a heart-shaped cam, H, con 
nected with the work-slide C, so that the rota 
tion of that cam by steps of equal length im 
parts to-and-fro movements to the slide C and 
work-holder B by steps of equal length from 
end to end, and thereby causes the placing of 
the overedge stitches at equal distances apart 
along both sides of a button-hole from one end 
to the other. I am aware, however, that in 
button-hole-feeding mechanisms it is not ab 
solutely new to impart to a work-holder length. 
wise to-and-fro movements from a heart-shaped 

5 

cam on a vertical shaft and rotated by steps 
of equal length, as United States Patent No. 
80,520 shows a mechanism in which the work 
holder is secured to a slide which receives m0. 
mentary to-and-fro movements with and is car 
ried by a slide which receives step-by-step to 
and-fro movements from a heart-shaped cam, 
but is not carried by a slide corresponding to 
the change-slide D herein described. 
What I claim as my invention in work-feed 

ing attachments for sewing-machines is 
1. The combination, with the feed-foot B 

and Work-supporting plate A of mechanism 
for reciprocating the work-supporting plate 
and feed-foot equally together transversely to 
the lengthwise direction of the feed-foot, and 
for moving the feed-foot step by step in its 
lengthwise direction along the work-support 
ing plate, all substantially as described. 

2. The combination, with the feed-foot B 
and work-supporting plate A, of mechanism 
for reciprocating the work-supporting plate 
and feed-foot equally together transversely to 
the lengthwise direction of the feed-foot, and 
for moving the feed-foot step by step equal 
distances in opposite directions along the 
work-supporting plate, all substantially as de 
scribed. . 

3. The combination, with the feed-foot B 
and work-supporting plate A of mechanism 
for moving the feed-foot step by step in its 
lengthwise direction equal distances to and fro 
along the Work-supporting plate, and for mov 
ing the latter plate and feed-foot equally to 
gether step by step transversely to the length 
wise direction of the feed-foot in one direction 
at one end part of said lengthwise movement 
of the feed-foot and in the opposite direction 
at the other end part of its said lengthwise 
movement, all substantially as described. 

4. The combination, with the feed-foot B 
and work-supporting plate A, of mechanism 
for reciprocating that plate and feed-foot 
equally together transversely to the length 
wise direction of the feed-foot, for moving the 
feed-foot step by step in its lengthwise direc 
tion equal distances to and fro. along the work 
supporting plate, and for moving the feed-foot 
and work-supporting plate equally together 
step by step transversely to the lengthwise di 
rection of the feed-foot in opposite directions 
at the two end parts of said lengthwise move 
ments of the feed-foof, all substantially as de 
scribed. 

5. The combination, with the feed-foot B, 
slide C, carrying the feed-foot, and slide D, 
carrying slide C, of the work-supporting plate 
A, secured to slide D, and mechanism for mov 
ing the slide C step by step lengthwise with 
the feed-foot and for reciprocating the slide 
D transversely to the lengthwise direction of 
the feed-foot, all substantially as described. 

6. The combination, with the feed-foot B, 
slide C, carrying the feed-foot, and slide D, car 
rying slide C, of the work-supporting-plate A, 
secured to slide D, and mechanism for recip 
rocating the slide D transversely to slide C 
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and for moving the latter slide step by step 
lengthwise equal distances in opposite direc 
tions, all substantially as described. 

.7. The combination, with the feed-foot B, 
slide C, carrying the feed-foot, and slide D, 
carrying slide C, of the work-supporting plate 
A, attached to slide D, and mechanism for 
moving the slide C lengthwise step by step 
equal distances to and fro and for moving the 
slide D step by step transversely to slide C in 
opposite directions at the two end parts of said 
lengthwise movements of slide C, all substan 
tially as described. 

8. The combination, with the feed-foot B, 
slide C, carrying the feed-foot, slide D, carry 
ing slide C, and slide E, carrying slide D, of 
the work-supporting plate A, fast to slide D, 
and mechanism for reciprocating the slide E, 
for moving the slide Clengthwise step by step 
equal distances to and fro, and for moving the 
slide D step by step transversely to slide C in 
opposite directions at the two end parts of 
said lengthwise movements of slide C, all sub 
stantially as described. 

9. The combination, with the feed-foot B, a 
ratchet-wheel, Q', and means for rotating the 
latter step by step, of mechanism for impart 
ing from said ratchet-wheel to the feed-foot 
reciprocating movements transverse to its 
lengthwise direction, lengthwise to-and-fro 
movements, and transverse movements step 
by step in opposite directions at the two end 
parts of its said lengthwise movements, all 
substantially as described. 

10. The combination, with the feed-slide C, 
slide D, carrying slide C, slide E, carrying 
slide D, ratchet-wheel Q', and means for rotat 
ing the latter step by step, of mechanism for 
imparting from the ratchet-wheel reciprocat 
ing movements to slide E, to-and-fro length 
wise movements to slide C, and to slide D 
movements transverse to slide C in opposite 
directions at the two end parts of the length 
Wise movements of the latter slide, all substan 
tially as described. 

11. The combination, with the feed-slide C, 
change-slide D, carrying the feed-slide, ver 
tical shaft G, heart-shaped cam H, and cam I, 
of means for rotating said cams together and 
for imparting to-and-fro movements to slide C 
from cam Ei and to-and-fro movements to slide 
ID from cam I, all substantially as set forth. 

12. The combination with the feed-slide C, 
change-slide D, carrying the feed-slide, and 
means for moving the change-slide to and fro 
transversely to the feed-slide, substantially as 
described, of the slide J, means for moving 
that slide lengthwise to and fro parallel to the 
feed-slide, and a self-adjusting connection, g 
g'g'', by which the lengthwise movements of 
slide J are imparted to the feed-slide wherever 
the latterisplaced by the change-slide, all sub. 
stantially as set forth. 

13. The combination, with the feed-slide C, 
of the toothed slide J, connected with and 
parallel to the feed-slide, lever K, having the 
toothed arc e, engaging with the toothed slide, 

slide L, connected to said lever, and means for 
operating the latter slide, all substantially as 
set forth. 

14. The combination, with the feed-slide C, 
of the toothed slide J, connected to and mova 
ble with the feed-slide, lever K, having the 
toothed arce, engaging with the toothed slide, 
slide II, means for operating the latter, full 
crum K', and devices for adjusting that full 
crum along the lever Kand on slide L, all sub 
stantially as described. 

15. The combination, with the feed-slide C, 
of the slide L, means for imparting from the lat 
terslide different lengths of to-and-fro length 
wise movements to the feed-slide, heart-shaped 
cam H., connected with the slide L, and means 
for rotating said cam, all substantially as de 
scribed. 

16. The combination, with the feed-slide C, 
change-slide D, carrying the feed-slide, heart 
shaped cam H, and cam I, of means for rotat 
ing said cams together for imparting to-and 
fro movements to slide C from cam H and to. 
and-fro movements to slide D from cam I, and 
for altering the lengths of the to-and-fro move. 
ments imparted to slide C from cam H, all 
substantially as described. 

17. The combination, with the feed-slide C, 
change-slide D, carrying the feed-slide, heart 
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shaped cam H, and cam I, of means for rotat 
ing said cams for inparting to-and-fro move. 
ments to slide C from cam H and to-and-fro 
movements to slide D from cam I, and for 
altering the lengths of the to-and-fro move 
ments imparted to slice D from cam I, all sub 
stantially as described. 

18. The combination, with the feed-slide C, 
change-slide D, heart-shaped cam H, and cam 
I, of means for rotating said cams together 
step by step for imparting to-and-fro move 
ments to slide C from cam H and to-and-fro 
movements to slide D from cam I, for altering 
the lengths of the to-and-fro movements im 
parted to slide D from cam I, and for altering 
the lengths of the to-and-fro movements im 
parted to slide C from cam H, all substantially 
as described. 

19. The combination, with the feed-slide C, 
change-slide D, carrying the feed-slide, heart 
shaped cam El, and cam I, of the ratchet-wheel 
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M, lever N, having the pawl N', driving-lever 
O, connected with the lever N, and furnished 
with an adjustable fulcrum, O', and means for 
imparting to-and-fro movements to slide C 
from can EI and to-and-fro movements to slide 
D from cam I, all substantially as described. 

20. The combination, with the feed-slide C, 
change-slide D, carrying the feed-slide, part 
E, carrying said change-slide, heart-shaped 
cam H, and cam I, of means for imparting mo 
mentary to-and-fro movements to the part E, 
step-by-step rotary motion to the two cams H 
and I together, to-and-fro movements to slide 
C from cam H, and to-and-fro movements to 
slide D from cam I, all substantially as de 
Scribed. 

21. The combination, with the feed-slide C, 
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change-slide D, carrying the feed-slide, part 
E, carrying slide D, and the heart-shaped cam 
EI, cam I, ratchet-wheel M, and lever N, hav 
ing the pawl N, all carried by the part E, of 
the lever O, connected with the lever N, and 
means for imparting momentary to-and-fro 
movements to the parts E and O, to-and-fro 
movements to slide D from cam I, and to-and 
fro movements to slide C from cam H, all sub 
stantially as described. 

22. The combination, with the feed-slide C, 
heart-shaped cam EI, and means for completely 
and repeatedly rotating that cam by steps of 
equal lengths, and for imparting to - and -fro 
lengthwise movements to the slide C from said 
cam, substantially as described, of meansforim 
parting additional or longer steps to the cam 
EI while its pointed and recessed parts only 
are acting to reverse the said lengthwise move 
ments of the slide C, substantially as set forth. 

23. The combination, with the main slide E 
and base F, supporting that slide, of the hori 
Zontal shaft P, mounted upon the base, cam 
Q on said shaft, means for rotating the latter, 
lever R, connected at one end to the slide E 
and engaged at the other end with cam Q, 
fulcrum R on the base, and means for adjust 
ing that fulcrum along the lever, all substan 
tially as described. 

24. The combination, with the cam Q, hori. 
Zontal shaft P, carrying said cam, and ratchet 
wheel Q, fast on said shaft, and having the 
same even number of equal teeth as there are 
rest-places in said cam, substantially as set 
forth, of the lever S, adapted to be vibrated 
on a horizontal axis, and having the toothed 
arcs, and lever P', having the toothed arcs, 
engaged with the are s, and the pawls, ap 
plied to ratchet-wheel Q', all sabstantially as 
described. 

25. The combination, with the connected 
pawl-carrying lever P and elbow-lever S, of 
the pitman T, clasp T', adapted to be secured 
upon the needle-arm of a sewing-machine, and 
universal joints t t° and tt', connecting the 
pitman with said clasp and elbow-lever, all 
substantially as described. 

26. The combination, with the base F, adapt. 
ed to fit upon the bed of a sewing-machine, 
and the standard F on said base, of the elbow 
brace U, pivoted between its ends to the stand 
ard, and having at one end an adjusting-screw, 
'it', and adapted to have one arm bear against 
the standard and the other adjusted against 
the under side of the fixed overhanging arm 
of the sewing-machine, all substantially as de 
Scribed. w 

27. The combination, with the work-support 
ing plate A and arm D, carrying that plate, 
of the pivot V, connecting the plate and arm, 
and a yielding fastening device, substantially 
as described, for holding said plate in proper 
working position on the arm and permitting 
the plate to be turned by hand to one side 
about said pivot, as set forth. 

2S. The combination, with the feed-slide C, 
projecting plate X, mounted on that slide, head 
W, and feed-foot B, carried thereby, of adjust 
ing devices, substantially as described, for fast. 
ening the part W in different positions on said 
plate, and thereby adjusting the feed-foot at 
different distances from the feed-slide and par 
allel thereto, as set forth. 
In testimony whereof Ihereunto set my hand, 

in the presence of two subscribing witnesses, 
this 5th day of January, 1881. 

JOSEPH P. HALLENBECK. 
Witnesses: 

JoHN J. SHAW, 
RICHARD E. BREWSTER, 4: 
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