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To all thon, it may concern; 
IBe it known that I, MARTIN HEMLEB, a 

citizen of the United States, residing at 
Elizabeth, in the county of Union and State 
of New Jersey, have invented certain new 
and useful Improvements in Chain-Stitch Sewing-Machines, of which the following is 
a specification, reference being had therein 
to the accompanying drawings. 

This invention relates to an improvement 
in that class of stitch-forming mechanism 
adapted for production of a double-chain 
stitch seam and comprising a reciprocating 
needle, a thread-carrying looper cosperating 
therewith, and a spreader for distending 
loops of looper-thread for passage of the 
needle. Although in certain of its features 
for embodiment in other styles of machines, 
it is designed more particularly for machines 
of the class represented in the United States 
patent to P. Diehl and W. R. Houghton, No. 
579,223, of March 23, 1897, in which the main-shaft is journaled within and longitu 
etitially of the hollow bracket-arm and has 
a connection through a plural-armed rocker 
with the looper rock-shaft arranged beneath 
the bed-plate. . . . . According to the present invention, in its 
preferred form, the main-shaft carries three 
separate actuating members connected re 
spectively with the needle-bar journaled in 
the head of the bracket-arm, the looper 
rock-shaft mounted beneath the bed-plate, 
and the endwise reciprocating looper-bar 
disposed parallel with the looper rock-shaft 
and also mounted beneath the bed-plate. 
The needle- and looper-actuating members 
are preferably in the form of cranks, and 
the spreader actuating member that of an 
eccentric, but the crank and eccentric forms of these actuating members are evidently 
full equivalents as regards the present inven 
tion, and are readily interchangeable. 
The looper-actuating crank of the main 

shaft, has a pitman connection with one arm 
of the plural-armed rocker whose other arm 
extends in the direction of the looper shaft 
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carrying a crank-arm connected therewith by means of a pitman forming a short toggle 
connection between the rocker and the looper 
rock-shaft. The spreader-actuating eccentric 
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has a pitman connection with the lateral arm 
of a belicrank mounted upon a fixed full 
crum transverse to the endwise reciprocating 
spreader-carrying bar which latter is piv 

otally connected with a depending arm of 
Said bell-crank. By this construction, each 
of the operative elements of the stitch-form 
ing mechanism has an operative connection independent of the others with a uniformly 
acting crank or eccentric upon the main 
shaft of simple construction and so con 
structed and arranged as to impart easy 
movements to their respective stitch-forming 
sents, whereby high speeds are attain 
Ole. 
In the drawings, Figure 1 is a front side 

elevation, partly in section, representing a 
machine embodying the present improve 
ments, and Fig.2 a bottom plan of the same. Fig. 3 is a transverse section through the 
hollow standard of the bracket-arm and 
viewed from the rearward end thereof to 
show the connections between the main-shaft, 
and the parts beneath the bed-plate. Fig. 4 
is an end view of the operative parts be 
neath the bed-plate, with the latter in trans 
verse section. Fig. 5 is a perspective view of 
the stitch-forming elements detached from 
other parts of the machine. 
The machine is shown constructed with 

the bed-plate 1 to which is secured the hol 
low standard 2 with tubular overhanging 
arm 3 in the head 4 of which is journaled 
the reciprocating needle-bar 5 carrying the 
multiple needle-clamp 6 in which are secured 
the eye-pointed needles 7. Within and lon 
gitudinally of the bracket-arm is journaled 
the main-shaft 8 having upon its forward 
end the crank-plate 9 carrying the crank-pin 
10 embraced by one end of the pitman 11 
whose opposite end is connected with the 
collar 12, fixed upon the needle-bar 5. The 
main-shaft has upon its rearward portion the 
looper-actuating crank 13, the spreader-actu 
ating crank-element in the form of an ec 
centric 14 and the intermediate feed-actu 
ating eccentric 15, and is provided with the 
usual balance-wheel 16 with grooved belt 
pulley 17. The crank 13 is embraced by 
the strap 18 at the upper end of the pitman 
rod 19 housed within the standard 2 with its 
apertured lower end embracing a stud 20 
carried by the lateral arm 21 of a plural 
armed rocker having a hub portion 22 jour 
naled upon the center-screws 23 mounted in 
the depending lugs 24 of the bed-plate and 
formed with an oppositely extending forked 
arm 25 embracing and pivotally connected 
by means of the pin 26 with the apertured 
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a dia'ent end of the link 27 whose apeitured journaled in the bearing lugs 
() site erict (nl) races a pin 28 carried by 
the 'rank-alm 29 whose hub 30 is fixed upon 
the rearward end of the looper rock-shaft 
3t not inted in depending bearing lugs 32 of 
the bel-plate. The rock-shaft 31 is disposed 
; : el with the main-shaft, S and substan tially in a plane embracing the needle-paths, 

a tie hib 22 of the plural-armed rocker 
i: arranged parallel with such rock-shaft 
and with its crank-arm 25 upon the side 
the 'eof incai'est the rock-shaft. 
Aiointed upon the rock-shaft 31 is a hub 
fixed thereon by means of the set-screw 3-4 

whose conical point enters the V-shaped lon 
gitudinal groove 31' of the rock-shaft, and 
from this collar extend upwardly the shank 
psitions 35 of the loopers formed with the 
a'alel lades 36 grooved an eye-pointed 

in a aniel well known to receive the lower 
threads, the looper-points being directed 
o(sitely to the direction of travel of the 
work (; toward the front side of the ma 
chine, as indicated in Fig. 4. Each looper 
lade is adapted to seize upper thread loops 
from its respective needle in the production 
of stitches. 

As represented in Fig. 3, the looper-actu 
ating crank 13 is in its highest position and 
the rocker-arm 25 in its extreme lower posi 
tion below an imaginary line drawn from 
the axis of the rocker-hub 22 to the crank 
pin 2S, and consequently the toggle 25 27 is 
in extreme dwell-producing position bent 
slightly downward corresponding with the 
advance position of the looper (Fig. 4). As 
the crank 13 continues its rotation to lower 
position, the rocker-arm 25 moves upwardly 
toward the bed-plate, carrying with it the 
link 27 which imparts to the crank-arm 29 
a turning movement into a position at the 
side of the rock-shaft 31 adjacent the rocker 
hill) 22 wherein the link 27 assumes an angu 
lar relation with the rocker-arm 25 approxi 
nating a right angle. In the reversal of 
movement of the rocker from this extreme 
position, therefore, a correspondingly quick 
niovement is imparted to the rock-shaft 31 
in contrast to that of the dwell-producing 
position represented in said figure. 
The spreader-actuating eccentric is em 

braced by the strap 37 at the upper end of a 
pitman-rod 3S depending within the stand 
ard 2 whose lower end is provided with a 
strap 39 embracing a ball-stud 40 upon the 
lateral alm 41 of a bellcrank whose hub 42 is 
journale upon the fulcrum-pin 43 sustained 
by the standard transversely of the main 
shaft, such bellcrank having a depending 
alin -i-. formed with a boss at its lower end 
having an elongated aperture entered by the 
pivotal pin 45 by which it is connected with 

pp.) 

the forked rearward end 46 of a coller 47 
secured upon the rearward end of the end 
wise reciprocating spreader-bar 48 which is 
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32 above and 
parallel with the looper rock-shaft 31. The 
spreader-loar has fixed upon its forward end 
the split collar 49 provided with a laterally 
offset vertical seat 50 to which is secured by 
means of the fastening screw 51 the depend 
ing extension 52 
having projecting from its rearward edge 
the spaced spreader-finge's 5-4, each adapted 
to coöperate with one of the looper's 36 in 
sil'ealing a lower thread for passage of the 
needle. The spreader-plate 53 is provided 
at its forward end with the downwardly off 
set extension 55 entering a suitable guideway 
formed between a depending seat 1 of the 
bed-plate and a bearing plate 56 secured 
thereto by means of screws 57. 

Depending from the bed-plate are spaced 
guide-eyes formed of the wires 5S secured 
in position by meals of the screws 59 and 
between which reciprocates the take-up 
menube' 60 sectired by screws 61 within a 
forked lug 62 of the split collar 63 adjust 
ably secured upon the rock-shaft 31 by 
means of the clamp-screws 64. The take 
up member 60 is adapted to control the 
looper-threads leading from the source of 
supply through the guide-eyes 58 and a 
guide-eye (35 to the loopers 36. s 
Journaled beneath the bed-plate is the 

usual feed rock-shaft 66 having the up 
Wardly extending arms 67 forming a yoke 

(if the spreader-plate 53. 
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within which is pivoted the transverse mem 
ber 68 of the feed-bar 69 carrying the feed 
dog 70 working through the usual aperture 
in the throat-plate 71. The feed rock-shaft 
(36 has a lateral arm 72 carrying a stud 73 
embraced by the apertured lower end of the 
link-bar 74 whose offset upper end is piv 
otally connected by means of the pin 75 
with the lug. 76 upon the eccentric strap 77 
embracing the feed-actuating eccentric 15, 
the bar 74 being fulcrumed intermediate its 
ends by means of a screw-stud 78 upon the 
upper end of a Swinging link 79 whose lower 
end is pivotally mounted by means of the 
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pin 80 upon a depending arm 81 of the feed 
regulating angle-lever mounted upon the 
fixed fulcrum 82 and having a lateral arm 83 
by means of which the position of the sup 
porting pin S0 is determined. At the oppo 
site side and beneath the bed-plate is ar 
ranged the feed-lift rock-shaft 84 carrying 
at its forward end the lateral crank-arm 85 
carrying the roller-stud 86 upon which rests 
the flat lower edge 69' of the feed-bar 69, 
the feed-lift rock-shaft having at its oppo 
site end the lateral arm 87 forked to em 
brace the feed-lift cam 88 fixed upon the 
rocker-hub 22. - 

As will be seen from the foregoing de 
scription, the adaptation of the present im 
provements to the structule represented in 
the Patent No. 579,223, before mentioned, 
involves a substantial reconstruction of the 
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machine, in the lateral and vertical position 
of the looper rock-shaft relatively to the 
needle paths to effect the proper handling 
of the needle-thread loops for prevention of 
penetration by the needles; the reversal of 
the looper-blades to extend oppositely to 
the direction of feed, acting in conjunction 
with the spreader and feeding mechanism 
in facilitating the distention of the lower 
thread loops for passage of the needle so as 
to increase the certainty of coöperation of 
the stitch-forming elements; the provision 
of the spreader reciprocating crosswise of 
the looper-blades and introduced between 
the same and the throat-plate; and the re 
construction and relocation of certain ele ments of the dwell-producing looper-actu 
ating means to accommodate the changes 
referred to and to admit of the employ 
ment of spreader-actuating means inde 
pendently connected with the main-shaft 
and housed within the hollow bracket-arm 
standard. According to the present improvement, 
the amplitude of rocking movements im 
parted to the looper rock-shaft 31 is consid 
erably less than that of the earlier patent 
referred to, which has been made practi 
cable in part by the relocation of such shaft, 
thereby permitting the use of a compara 
tively short looper-blade requiring the ma 
nipulation in the stitch-forming processes 
of a shorter than usual length of looper 
thread for control by auxiliary elements. 
The dwell of the loopers in their advance 
position provides ample time for effective 
engagement of the looper-thread by the 
spreader preparatory to descent of the nee 
dle-point through the loop thus formed and 
materially increases the efficiency of coöp 
eration of these lower thread-handling ele 
ments as compared with uniformly moving 
elements of the same nature as heretofore 
employed. In order to provide the requisite compact 
ness of construction and arrangement of the 
parts to insure quiet running, freedom from 
vibration and durability at the high speeds 
for which the present mechanism is de 
signed, the looper-shaft is disposed as close 
as practicable to the bed-plate and the 
spreader-bar is mounted in the intervening 
space comparatively close to the top of the 
looper rock-shaft. In order to provide for 
such arrangement, the dwell-producing tog 
gle device of the looper-actuating mecha 
nism is disposed and is given a range of 
movement wholly below the spreader-bar, 
while the actuiting mechanism of the latter 
is constructed in such manner as to be lo 
cated entirely above the looper rock-shaft 
and its dwell-producing means. In other 
words, the spreader-bar is disposed inter 
mediate the main-shaft and the looper rock 
shaft and has its actuating means wholly 
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upon the side thereof toward the main 
shaft, while the dwell-producing means of 
the looper rock-shaft is disposed at the 
farther side of the spreader-bar from the 
main-shaft. 

It will thus be seen that the needles, loop 
ers and spreader's are all driven independ 
ently from uniformly acting cranks or ec 
centrics tipon the main-shaft, and that the 
work-advancing movements of the feed-dog 
are also derived directly from still another 
eccentric upon the main-shaft, the rising 
and falling movements of the feed-dog being 
communicated from the intermediate rock 
ing member through which operative move 
ments are imparted to the looper. The en 
tire mechanism is thus wholly free from any 
harsh movements and contains only a 
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Smoothly acting cam for lifting the feed- . 
dog, whereby the machine is adapted to run 
freely at high speeds exceeding 3,000 
stitches per minute with a minimum of noise 
and wear of the parts. All joints of the 
moving parts below the bed-plate liable to 
be clogged or otherwise impaired by accu 
mulation of dirt and other matter from the 
fabric under the stitching operation are 
thus located wholly beyond the outline of 
the aperture 89 in the bed-plate through 
which the stitching and feeding members 
act and are thus fully shielded by the bed 
plate from foreign matter. The type of 
looper mechanism employed adapts the ma 
chine for producing simultaneously paral 
lel double-chain-stitch seams having any de 
sired spacing within a very wide range. 
Having thus set forth the nature of the 

invention, what I claim herein is:- 
1. In a sewing machine, the combination 

with the frame comprising a bed-plate and 
an overhanging bracket-arm formed with a 
hollow standard, a main-shaft journaled in 
the bracket-arm and carrying a looper-actu 
ating member and a spreader-actuating ec 
centric, and a reciprocating needle opera 
tively connected with the main-shaft.inde 
pendently of said actuating member and ec 
centric, of a looper rock-shaft mounted be 
neath the bed-plate parallel with the main 
shaft, an operative connection between said 
rock-shaft and looper-actuating member in 
cluding an element extending through the 
bracket-arm standard, a thread-carrying 
looper mounted on said rock-shaft, an end wise reciprocating spreader-bar disposed 
connection between the spreader-bar and 
said eccentric including an element also ex 
tending through the bracket-arm standard, 
and a spreader mounted upon said spreader 
bar and adapted to distend loops of looper 
thread for passage of the needle. 
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parallel with said rock-shaft, an operative 
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2. In a sewing machine, the combination 
with the frame comprising a bed-plate and 
an overhanging bracket-arm, a main-shaft 30 
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journaled in the bracket-arm, a reciplocat 
ing needle operatively connected with the an 
nail-shaft, and feeding mechanism, of a 
looper rock-shaft motinted beneath the 
bed-plate substantially within a plane em 
bracing said needle, a thread-cairying 
looper mounted thereon with its point di 
rected oppositely to the direction of feed, a 
reciprocating spreader - bar, a spreader 
in{inted upon said spreader-bar and adapt 
ed to distend loops of looper-thread for pas 
Sage of the needle, an operative connection 
between the main-shaft and the spreader 
bar, and an operative connection between the 
lnain-shaft and the looper-shaft including 
leans for imparting to the latter to-and-fro 
movements with intermediate dwells of 
greater duration in the extreme advance po 
sition of the looper while coacting with the 
spreader than in the extreme retracted po 
sition thereof. 

3. In a sewing machine, the combination 
with the frame comprising a bed-plate and 
an overhanging bracket-arm, a main-shaft 

g a 
looper-actuating member and a spreader 
actuating eccentric, and a reciprocating nee 
die operatively connected with the main 
shaft, of a looper rock-shaft mounted be 
neath the bed-plate, and operatively connect 
ed with said actuating member of the main shaft, a thread-carrying looper mounted on 
said rock-shaft, an endwise reciprocating 
spreader-bar disposed parallel with said 
rock-shaft, a bellcrank mounted upon a fixed 
fulcrum transverse to said spreader-bar and 
having an arm connected with the latter, a 
RE having at one end a strap en Dracing Said actuating eccentric and having 
its other end connected with another arm of 
said bellcrank, and a spreader mounted upon 
said spreader-bar and adapted to distend 
loops of looper-thread for passage of the 
needle. 

4. In a sewing machine, the combination 
With a rotary main-shaft provided with a 
looper-actuating crank and a spreader-actu 
ating eccentric, and a reciprocating needle 
operatively connected with said shaft, of a 
looper rock-shaft provided with a crank 
alm, a thread-carrying looper mounted 
thereon and coöperating with the needle, a 
plural-armed rocker disposed parallel with 
said rock-shaft and having a crank-arm 
thereon upon the side adjacent the latter, 
a link connecting said crank-arms and hav 
ing a range of movement permanently on 
the same side of said rocker, a pitman con 
nection between said crank of the rotary 
shaft and another arm of said rocker, a 
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spreader coöperating with said looper, and 
operative connection between said 

'spreader and the spreader-actuating eccen 
tric of the main shaft. 

5. In a sewing machine, the combination 
with the frame comprising a bed-plate and 
an overhanging bracket-linn, a main-shaft 
journaled in the bracket-irin, and a recipro 
cating needle operatively cannected with the 
main-shaft, of a looper rock-shaft mounted 
beneath the bed-plate parallel with the 
main-shaft, a thread-carrying looper mount 
ed thereon, a reciprocating spreader-bar 
mounted intermediate the looper rock-shaft 
and the bed-plate, a spreader mounted upon 
the spreader-bar and coöperating with said 
looper, an operative connection between the 
main-shaft and the spreader-bar disposed 
wholly upon the side of the spreader-bar 
nearest the main-shaft, and an operative 
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connection between the main-shaft and the 
looper rock-shaft comprising a dwell-pro 
ducing toggle device arranged beneath the 
bed-plate and having a range of movement 
permanently below the spreader-bar actuat 
ing means. - 

6. In a sewing machine, the combination 
with the frame comprising a bed-plate and 
an overhanging bracket-arm, a main-shaft 
journaled in the bracket-arm, a throat-plate 
sustained by the bed-plate, and a plurality 
of reciprocating needles operatively connect 
ed with the main-shaft, of a looper rock 
shaft parallel with the main-shaft and op 
eratively connected therewith, a plurality of 
thread-carrying looperS mounted thereon, 
spaced bearing members depending from the 
bed-plate and sustaining said rock-shaft 
upon opposite sides of said loopers, an end 
wise movable spreader-bar journaled in the 
bearing members at one side of said loop 
ers above and parallel with said rock-shaft 
and operatively connected with the main- * 
shaft, and a spreader-plate secured upon 
and sustained by the spreader-bar at one 
end and having the other end at the oppo 
site side of said loopers slidingly journaled 
beneath the bed-plate and its intermediate 
portion upwardly offset and formed with a 
series of spreader-fingers movable interme 
diate the range of movement of said loopers 
and the throat-plate and adapted to coiper 
ate with said loopers. 
In testimony whereof, I have signed my 

name to this specification, in the presence of 
two subscribing witnesses. MARii IN HEMLEB. 

Witnesses: - 

I. E. FISCHER, . 
HENRY A. KoRNEMANN, Jr. 
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