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UNITED STATES PATENT OFFICE. 

A L B N WA RT II, OF STAPLETON, NEW YORK. 

IMPROVEMENT IN SEWING MACHINES. 

Specification forming part of Letters Patent No. 5s, 925, dated October 16, 1866, 

To all achon it may concern: 
Be it known that I, ALBIN WARTH, of Sta 

pleton, in the county of Richmond and State 
of New York, have invented a new and useful 
Improvement in Sewing-Machines; and I do 
hereby declare that the following is a full, 
clear, and exact description thereof, which will 
enable other's skilled in the art to make and 
use the same, reference being had to the ac 
companying drawings, forming part of this 
specification, in which 

Figure 1 represents a longitudinal vertical 
section of this invention. Fig.2 is an inverted 
plan of the same. Figs. 3 and 3* are diagrams 
illustrating the mode of forming the lock-stitch, 
Fig. 4 is a plan or top view of the mechanism 
for producing the coil lock-stitch by passing 
the shuttle once through the loop of the nee 
dile-thread. Figs. 5, 6, and 7 are diagrams il 
lustrating the manner in which this stitch is 
formed. Fig. 8 is a plan or top view of an 
other mechanism for the purpose of forming a 
coil lock-stitch. Figs. 9, 10, and 11 are dia. 
grams illustrating the manner in which the 
stitcl is formed. Fig. 12 is a plan or top view 
of the mechanism for producing the coil lock 
stitch if the shuttle passes twice through the 
same loop of the needle-thread. Figs. 13, 
1-4, and 15 are diagrams illustrating the main 
ner in which the stitch is made. Fig. 16 is a 
plan or top view of the mechanism which is 
used to produce What is known as the “Gro 
wer & Baker' stitch. Fig. 17 is a similar view 
of the mechanism used for producing the sim 
ple chain-stitch. Fig. 1S is a sectional end 
view of the entire sewing-machine. Fig. 19 is 
a sectional plail of the needle-bar and the de 
vices for retaining and pulling out the slack 
of the needle-thread. Fig. 20 is a detacled 
elevation of the flat-shaluk needle. Fig. 21 is 
a horizontal section of the same on an enlarged 
scale, with the thread represented in the 
groove. Fig. 22 is all end view of the driving 
shaft, with its appendages. Fig. 23 is a plan 
of the single - pointed flat - bottomed shuttle 
which is used in this sewing-machine. Fig. 
24 is a side elevation of the same. Fig. 25 is 
a plan of the double-pointed shuttle, Fig. 26 
is a side elevation of the same. Fig. 27 is a 
plan of the sewing- guile. Fig. 2S is a sec 
tional side elevation of the same. 

side elevation of the edge-guide. 

Fig. 2:) is a surface of the braid. 

Fig. 30 is a 
sectional end view of the same. Fig. 31 is a 
plan of the binder. IFig. 32 is an end view of 
tle same. Fig. 33 is a plan of the horizontal 
shuttle-race, whiclh can be substituted for the 
vertical shuttle-race shown in the previous 
figures. Fig. 34 is a sectional side elevation 
of the same. Fig. 35 is a view of the coil lock 
Stitch. 

Similar letters of reference indicate like 
parts. 
This invention relates to a sewing-machine 

in which the feed-motion of the material to be 
sewed is produced by the action of the needle, 
and which is provided with a shuttle which 
has a revolving motion in a stationary shuttle 
race, and which is made either with one point 
and a rounded stern or with two points, one 
at each end, either of which can be made to 
pass through the loop of the needle-thread, the 
driving-shaft and shuttle-driver being revolved 
continuously in either direction. 

If a stitch of extraordinary firmness is re 
quired the motion of the shuttle is accelerated, 
so that the same passes twice through the loop 
of the needle-thread before the needle rises. 
In this case the arm which takes up the slack 
of the needle-thread is provided with an ob 
long slot, so that said arm is allowed to rise 
a certain distance without pulling up the nee 
dle-thread, and the loop is kept open sufi 
ciently long to let the shuttle pass through it 
twice. 
The needle is constructed with a flat shank, 

provided with one or more holes, whereby the 
thread is carried close down in the needle, and 
a lateral strain on said needle is prevented. 
The shank of the needle is slotted to permit 
its adjustment in the needle-driver. 
The spring which serves to retain the nee 

dle-thread to prevent the formation of a loop 
on the upper surface of the material to be 
sewed is so arranged that it retains said thread 
for a slhort time, and just long enough to give 
the needle time to descend, thereby avoiding 
all undue strain on the needle-thread. The 
cloth-plate is provided with a braid-guide, so 
that the braid can be passed between the mate 
rial to be sewed and the cloth-plate, and that 
the chain-stitch can be made to appear on the 

During the time the 
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stitch is made the material to be sewed is firmly 
held between a rough-surfaced clamp and the 
ordinary presser-foot; and the operation of 
finishing each stitch is accomplished at the 
monent that portion of the shuttle from which 
the shuttle-thread emanates passes opposite 
the needle. 
An elastic center in the shuttle-race, or in 

the shuttle-driver, or in both, serves to keep 
the shuttle-thread subject to a certain tension 
and prevents the shuttle from catching in the 
loop of its own threatl. The shuttle is inclosed 
in a circular case or box, which is provided 
with a look, that assists in carrying the thread 
or tlhleatls over the back of the sluttle. The 
shuttle-race is provided with a central cavity, 
whicla allows the shuttle to clear its own thread 
and permits the loop of the needle-tiread to 
pass freely over the shuttle. A ridge on the 
sole of the shuttle, and near its outer edge, 
allows sail shuttle to pass freely through the 
loop of the needle-thread without causing said 
thread to twirl, 

In case shuttles and thread-guides of differ 
ent size or shape are to be used in the saline 
machines, the shuttle-driver is mounted on a 
shaft which passes through the hollow driv 
ing-shaft, and which is provided with a notched 
button and spring-stop, in such a manner that 
by turning the notched button the machine 
can be readily adjusted for the shuttle and 
thread-guitle to be used. 
With the hollow driving-shaft and the spin 

dle which carlies the shuttle-driver is coin. 
bined a back gear, which, when thrown in 
gear with the driving-shaft, causes the shuttle 
to make two revolutions for each stroke of the 
needle, and consequently the shuttle is made 
to pass twice through the loop of the needle 
thread, and a stitch of peculiar firmness is 
produced. 
The thread-guides used in producing the 

coil-stitch retail the shuttle-thread o' the lee 
dle-thread and hold it in the proper position, 
according to the stitch to be produced; and 
hooks of peculiar construction are used in 
combination with the needle-one to produce 
the ordinary clhain-stitch, and one to produce 
what is generally known as the “Grover & 
IBaker' Stitch. 
A represents the stand, which is made of 

metal or any otlier suitable material. The up 
per surface of this stand forms the cloth-plate, 
which serves to support the material to be 
sewed; and from the rear portion of said stand 
rises the standard B, the front end of which 
forms the guide for the needle-slide C, whereas 
its rear end supports the fulcrum-pin (t of the 
arm or lever D, which is actuated by the cam 
E on the driving-shaft F, and which connects, 
by a rod, b, with one arm of the elbow-lever d, 
the other arm of which connects, by a rod, e, 
with the needle-slide C. This needle-slide is 
constructed in two parts, like that described 
in Letters Patent granted to me May 29, 1866, 
and a vibrating notion is imparted to the lower 
portion thereof by the action of an inclined 

jects from the end of the standard B. 
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plane, which is adjustable by a set-screw, and 
whicl is so situated that it acts on the needle 
slide during the time the needle is in the ma 
terial to be sewed, so that the feed-motion of 
said material is produced by the action of the 
needle n. As the needle rises, and after its 
point has cleared the material to be sewed, 
another inclined plane carries the needle-slide 
back to its original position. To the pendulum 
part of the needle-slide is connected the elastic 
padl which assists the needle in feeding the 
material to be sewed. This pad is connected 
to a slide, which moves up aid down in a suit 
able case, and a button or other suitable stop 
serves to retain it when it is raised, so that it 
can le thrown out of action whenever it may 
be desirable. 
The needle-threatl is taken from the spool 

S*, which is supported by the standard B, and 
it passes round an elastic roller, which is 
mounted on a suitable pin between two disks 
of felt or other suitable material, and from 
said roller it passes through an eye in the outer 
end of an alm whicl extends from the front 
end of the standard B, and thence through an 
eye on the edge of a yoke, f, which also pro 

From 
this eye the thread passes througll the oscil 
lating arm (1, which receives its notion from 
the elbow-lever cl. This arm is rovided in its 
endl with an oblong slot, h, so that it is free to 
move a certain distance before it takes up the 
slack of the thread, thus giving the shuttle 
time to pass twice through the same loop of 
the needle-thread, as will be hereinafter ex 
plained. 
The spring i at the side of the yoke f, which 

retains the needle-thread and prevents the 
formation of a loop on the upper surface of the 
cloth-plate or of the material to be sewed, is 
SO constructed that it retails the thread only 
until the point of the needle touelles the nate 
rial to be sewed-that is to say, until the clan 
ger of the needle catching in the loop of its 
own thread is avoided, and by these means 
all unnecessary strain or friction on the needle 
threatl is avoided. 
The needle n is provided with a broad, flat, 

and slotted shank, it', as slown particularly 
in Fig. 20, the thickness of said shank being 
equal to the thickness of the needle, and the 
slot affording the meals of adjustment in the 
needle-bar. Said shank is perforated with one 
or more holes, n*, through which the thread 
passes, and the threatl, it passing down from 
said hole or holes to the eye of the needle, lies 
close to the stein of the needle, so that in sew 
ing all lateral strain on the neelle is avoided, 
and thereby an immense advaitage is gained, 
particularly in sewing leather or other lhard 
materials. 
In ordinary sewing . machines the lateral 

strain of the thread, caused by its oblique po 
sition toward the needle, causes said needle 
to vibrate, and in sewing leather the needle is 
liable to break, particularly if the machine is 
run at a high speed. By the use of my flat 
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shank needle this difficulty is avoided, and the 
machine can be run as quick as may be desir 
able without danger of breaking the needle. 
A rough-surfaced clamp, j, which is situated 

in an aperture in the cloth-plate right under 
the presser-foot, prevents the material to be 
sewed from clhanging its position spontaine 
ously. This clamp is secured to the end of an 
upright bar, k, which is supported by a lever, 
l, that is pivoted to a hanger, m, suspended 
from the under surface of the cloth-plate. 
From the end of this lever projects an arm, o, 
which bears against a cam, p, on the driving 
shaft, so that by the action of said cam a ris 
ing - and falling motion is imparted to the 
clamp j. The camp is tapering, and the arm 
o on the lever l is adjustable by a screw, q, so 
that the rising-and-falling motion of the clamp 
can be increased or diminished at pleasure. 
The motion of the clamp j is so timed that 

it (lescends below the surface of the cloth 
plate as the needle begins to enter the mate 
rial to be sewed, and as the needle leaves the 
material the clamp is raised and the material 
is held tight between the same and the press 
er-foot, thus preventing it from changing its 
position spontaneously. 
The lholes in the cloth-plate, (see Figs. 33 

and 34,) through which the needle descends, is 
oblong, to allow the required feed-motion of 
the needle, and close in front of said hole is 
another hole, r, through which a narrow braid 
can be introduced. If the end of this lorail is 
brought up again through the holes and the 
sewing-machine is set in motion with the chain 
stitch mechanism, the chain-stitcl will appear 
on the upper surface of the braid will cen the 
sewing is finished. 

In producing the various stitches, with the 
exception of the chain-stitch and of the Grover 
& Baker stitch, a shuttle, S or S', is used which 
travels in a circular orbit, O, and which is 
propelled by a shuttle-driver, II, mounted on 
the driving-shaft F, or on a shaft receiving its 
motion from said driving-shaft. 
The shuttle S is constructed with one curved 

point and a rounded stern, as shown in Fig. 
23. Its bottom is fiat, and the shuttle-driver is 
provided with a projection, t, on one side to 
fit the colncave side of sail shuttle. In the 
interior of said stern is situated the flat bob 
bin it, which contains the shuttle-thread, and 
this bobbin is subjected to the action of a 
friction-spring, r, which bears directly on the 
thread, as indicated in Fig. 23. The thread 
on being taken from the bobbin at is passed 
out through one of the holes w in the sole of 
the shuttle which bears against the circular 
orbit or shuttle-race O. 
The shuttle S is constructed with two 

points, as shown in Fig. 25, and in this case 
the bobbin it is placed in the middle, and the 
thread passes out either through a hole near 
the bobbin or through a hole in either of the 
points, and the shuttle-driver is so shaped that 
one side thereof fits the concave side of the 
shuttle S'. 

The shuttles S and S are or may be pro 
vided on their soles with a projecting lidge, a', 
near their outer edges, of such a width that 
the friction of the thread libetween the shuttle 
and the race will not, while the shuttle is pass 
ing through the loop of the needle-thread, im 
part to the threatl a twirling notion, and con 
sequently the thread is preserved from injury. 
The circular shuttle-race is also provided 

with a ridge, l', near its outer edge, and it is 
provided with a movable center, c', which is 
subjected to the action of a spring, d", that has 
a tendency to force the center in toward the 
shuttle-driver. If desired, a similar center may 
be fitted into the shuttle-driver. This center 
serves to retain the sluttle-thread, subjecting 
it to a slight strain, and the stitch can thus 
be finished while the shuttle, or that part 
thereof from which the threadelmanates, passes 
opposite to the needle. The shuttle is retained 
in its orbit by a circular case, W, which is pro 
vided with a hook to assist in carrying the 
thread or threads over the back of the shuttle. 

If desired, the slauttle-race can be arranged 
in a horizontal plane, as slown in Figs. 33 and 
34, and in this case the shuttle-driver is mounted 
oln a vertical slaft, to which notion is in parted 
from the driving-shaft by a bevel-gear, or in 
any other suitable manner. 
The method in whiclh the various stitcles are 

produced is represented in Figs, 3 to 17, inclu 
sive. For the purpose of producing the simple 
lock-stitch the double or the single pointed 
shuttle may be used. The point of the shuttle 
enters the loop of the needle-thread, as shown 
in Fig. 3, and as the motion of the shuttle pro 
ceeds the loop of the needle-thread is opened 
and the shuttle passes clear through it, carly 
ing with it the shuttle-thread, which is retained 
in the position shown in Figs. 3 and 3*, re 
spectively, by the movable center c'. As that 
portion of the shuttle from whicl the thread 
enal lates passes opposite the needle the shut 
tle-thread is stretched clear across the shuttle 
race, Fig. 3", while the needle rises to its high 
est point, and at that moment the stitch is 
finished. During the whole time the stitch is 
being finished the strain of the needle-thread, 
and also that of the shuttle-thread, is in the 
direction of the axis of the needle, and conse. 
quently the needle is not subjected to a lateral 
strain, and the stitches, when finished, pass 
up through the holes without catching at the 
edge thereof, which is of particular importance 
in making coil lock-stitclhes, where knots are 
formed by the threads, which are liable to 
catch at the under edge of the needle-hole and 
prevent the stitches being properly finished. 
The coil lock-stitch is made cither as shown 
in Figs. 4 to 7, or as shown in Figs. S to 11, in 
all of which it is made by a single passage of 
the sluttle. In eitler of these cases an addi 
tional thread-guide, I or I', is used, for the pur 
pose of retaining the shuttle - thread in the 
proper position to produce the desired stitch. 
The thread-guide I (shown in Fig. 4) has a 

round shank, d", which fits into a corresponding 



socket in the elbow-lever e', to which an oscil 
lating motion is imparted by the combined 
action of the can f" and spring g', said cam 
being mounted on the driving-shaft F, as shown 
in Fig. 2. From the shank d" extends a sup 
porting-plate, h", which is held in contact with 
that portion of the frame A in which the shut 
tle-race is formed by a spring, i', which bears 
against a stud projecting from the levere'. On 
the plate h' is mounted the finger j', which is 
subjected to the action of a spring, l'. By 
said finger the shuttle-thread is caught and 
held in the position shown in Fig. 5 until the 
point of the shuttle passes through the loop of 
the needle-thread and in font of its own thread, 
and as the sluttle progresses in its orbit the 
threads are interlaced and a stitch is formed 
such as shown in Figs. 7 and 35. 
The thread-guide l' is shown in Fig. S. It 

is similar to the thread-guide I; but instead 
of the finger j' it is provided with a spring 
rol, l, which catches the shuttle-thread and 
retains it in the position in which it is shown 
in Fig. 9. It will be noticed that in this case 
the shuttle-thread passes from the material to 
be sewed behind the needle and in front of the 
shuttle, whereas in the stitch shown in Fig. 5 
it passes in front of the needle and behind the 
shuttle. Otherwise the stitch, when finished, 
as shown in Fig.11, is similar to that shown 
in Fig. 7; but this latter stitch has the great 
advantage that it appears on the surface of 
the material to be sewed in a slightly-oblique 
position, thus imitating the ordinary hand 
stitcl on leather or other similar material, for 
by examining closely Figs. 7 and 11 it will be 
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5 to 11, and the shuttle driver is in position to 
receive the double-pointed shuttle. If the but 
ton is turned so that the spring-catch drops 
into the notch na', and the multiplying-gears 
N Q, hereinafter described, are thrown into 
engagement, the machine is so adjusted that 
the shuttle is passed twice through the loop of 
the needle-thread, making the coil lock-stitch; 
and, finally, if the button is turned so as to 
allow the spring-catch to drop into notch na', 
the shuttle-driver is in position to receive the 
single-pointed shuttle, making the coil lock 
stitch. In this latter case, however, the spring 
catch has to be raised so that it releases the 
button K after the back gear M is thrown in 
gear with the cog-wheeks N Q. Said back 
gear is mounted on a shaft, to which a longi 
tudinal sliding motion can be imparted by the 
handle p', and the wheel N is mounted on the 
hollow driving-shaft F, while the wheel Q is 
mounted on the solid sliaft F. 
The proportion between the wheels NQ and 

the wheels of the back gear is such that by the 
action of said back gear the speed of the shaft 
F" is doubled, and consequently the shuttle 
makes two revolutions in its orbit for every 
stroke of the needle. 
The cogs of the wheels of the back gear are 

rounded, as clearly shown in Fig. 2, so as to 
facilitate the operation of throwing said wheels 
in gear with the wheels N Q. 
For the purpose of making the Grover & 

Baker stitch and the ordinary chain-stitch, the 
shuttle is removed, and in the former case the 
thread-guide I is used, as shown in Fig. 16. 
The spool of the lower thread is attached to a 

Observed that, if both stitches are drawn up pin, q, which is secured to any appropriate 
tight, in the former case the needle-thread is spot on the stand A, and the thread-guide 
twisted, while the shuttle-thread lies straight, carries the looper or lower needle, r", which is 
but in the latter case the shuttle-thread is provided with an eye to receive the lower 
twisted and the needle-thread lies straight. thread, and which acts in conjunction with 
Another nanner in which a coil lock-stitch the needle n, precisely like the looper or lower 

is formed is shown in Figs. 12 to 15. In this needle in the Grover & Baker machine. 
case a thread-guide, I', is used, such as shown The chain-stitch is produced by the thread 
in Fig. 12, and by this thread-guide the loop guide 1. (Shown in Fig. 17.) This thread 
of the needle-thread is retained in the posi- guide is provided with a hook, s', which catches 
tion shown in Fig. 14, allowing the shuttle in the loop of the needle-thread and retains the 
to pass twice through the loop of the needle. same in the proper position to allow the needle 
thread. The stitch thus formed is shown in to pass through the loop of its own thread. 
Fig. 15, and when this stitch is drawn up tight The operation of removing one of the thread 
it forms a coil-lock which cannot possibly be guides and substituting therefor another is 
ripped, and which is of value for sewing heavy very simple, and the machine can be readily 
fabrics or materials, and whicli may also be adjusted for either of the above-named Stitches. 
used for button-loles. If neither of the thread-guides is used a stop, 

In order to adjust the machine for the va. I°, is inserted, which throws the levere out of 
rious stitches the driving-shaft F is made hol- gear with the camf'. 
low, and through it extends a solid shaft, F, to It remains to describe the sewing-guide, 
one end of which is secured the shuttle-driver, which is represented in Figs. 27 and 2S, the 
while on its opposite end is mounted the but. edge-guide, which is represented in Figs, 29 
ton K. This button is provided with three and 30, and the binder, which is represented 
notches, in m” m°, as shown particularly in in Figs. 31 and 32. 
Fig. 22. These notches are intended to receive The sewing-guide R is composed of a plate, 
the spring-catch o', which is secured to the fly. which is secured by means of a stem, t, in the 
wheel L., and forms the coupling between the front end of the standard B, and which is pro 
shafts FF. If the button Kis turned so that vided with an oblique lip, at', that bears on the 
said spring-catch drops into notch na', the ma- surface of the material to be sewed, and causes 
chine is set for the stitch represented by Figs, it to work up close to the gage . This gage is 



5S,925 

adjustable on a rod, c', which is secured to the 
5 

5. The ridge a on that side of the shuttle 
upper surface of the guide, and it is held in which faces the needle, substantially as and the desired position by a set-screw, a. By 
adjusting the gage the width of the seam is regulated. 
The edge-guide T is composed of a rod, 

which is secured in the front end of the stand 
ard B, and which is curved and bent, as shown 
in the drawings. Its end is provided with a 
socket to receive the stud b, which is furnished 
with a round head, and which is subjected to 
the action of a spring, c'. This guide is to be 
used in sewing thick material, Sutcl as leather; 
and the head of the stud b is madle to bear 
against the edge of said material, so as to pro 
duce a seam which is equidistant from the edge 
whether said edge be curved or straight. 
The binder U is composed of a U-shaped 

piece of sheet metal, which is secured to a 
curved rod, c', to be secured in the front end 
of the standard B. Said bindor is provided 
with a series of oblique slots, d, of different 
widths, through which braid is passed, as in 
dicated in Fig. 31. The shank of the center 
W is also secured in the standard B, (see Fig. 
19,) and the curved armf', which supports the 
center, is elastic, so that the material can be 
readily relieved by raising the center. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. Providing the oscillating arm which takes 

up the slack of the needle-thread with an ob 
long slot, substantially as described, so as to 
keep the loop of the needle-thread open to let 
the shuttle pass twice. 

2. The needle n, provided with a slotted 
shank, substantially as shown in Fig. 20. 

3. The rough-surfaced clampi, moving from 
below in opposition to the spring presser-foot 
above the goods, and operating, substantially 
as described, to hold the material while the 
stitch is being finished. 

4. The double-pointed sluttle, as shown in 
Fig. 25, and arranged to work continuously 
in either direction. 

for the purpose described. 
6. The elastic center c', operating as de 

scribed, in combination with the revolving 
shuttle, constructed and operating substan 
tially as and for the purpose described. 

7. The circular ridge near the outer edge of 
the shuttle-race, substantially as described, to 
allow the shuttle to clear its own thread and 
to leave the loop of the needle-thread free to 
pass over the shuttle. 

8. The button K, provided with a series of 
notches, in combination with a suitable stop 
or latch and with the shafts FF and shuttle 
driver H, constructed and operating substan 
tially as and for the purpose set forth. 

9. The back gear M, in combination with 
the shafts FF, shuttle-driver H, and needle 
m, constructed and operating substantially as 
and for the purpose described. 

10. The method herein described of produc 
ing a stitcl by the combined action of the 
thread-guide I, revolving shuttle S, and nee 
dile n, operating together substantially as de 
scribed, and shown in Figs. 4 to 7, inclusive. 

11. The method herein described of produc 
ing a stitch by the combined action of the 
thread-guide I, sluttle S, and needlen, oper 
ating together substantially as described, and 
shown in Figs. 8 to 11, inclusive. 

12. The method herein described of produc 
ing a stitch by the combined action of the 
reciprocating thread-guide I, constructed as 
described, shuttle S, and needle n, the shuttle 
being passed twice through the same loop of 
the needle-thread, as described, and shown in 
Figs. 12 to 15, inclusive. 

ALIBIN WAR.TH. 

Witnesses: 
WM. F. MCNAMARA, 
W. HAUFF. 

  


