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UNITED STATES PATENT OFFICE. 

HERMANN A. KLEMM, OF NEW YORK, N. Y., ASSIGNOR TO SOPHIE HESSEL, 
OF SHIELDON, CONNECTICUT, AND AMELIA HESSEL, OF NEW YORK, N. Y. 

DOUBLE-Z GZAG SEWING-MACHINE. 

SiFCIFICATION forming part of Letters Patent No. 710,696, dated October 7, 1902. 
Application filed October 31, 1901, Serial No, 80,633, (No model.) 

To ?t/?, tu ?lot, it inctly CO7 ce;70: 
Be it known that I, HERMANN A. KLEMM, 

a citizen of the United States of America, and 
a resident of New York city, county and State 

5 of New York, have invented certain new and 
useful Improvements in Double-Zigzag Sew 
ing - Machines, of which the following is a 
specification. 
This invention consists of improvements 

Io in the needle-operating mechanism and the 
looper-operating mechanism of double-zigzag 
sewing-machines of the character represented 
in the Letters Patent No. 686,662, granted to 
me November 12, 1901, whereby it is designed 

15 to provide more reliable construction and 
easier and Smoother running for producing 
the same kind of work as is accomplished by 
the apparatus of the said prior application 
and which is therein described as follows: 
“On the upper surface of the fabric two 

parallel rows of stitches are formed at a suit 
able distance apart with diagonal or zigzag 
threads of each extending from one to the 
other of the parallel roWs, so as to form a 

25 double- zigzag seam, in which the diagonal 
threads cross each other at the middle line 
between the two rows of stitches, the arrange 
ment being such that exchange of the needles 
is effected without turning the needles, where 

3o by the relations of the needles to the looping 
devices are unchanged and a single looper 
working in the plane of the two needles may 
bind off the loops of both needles.’ 
The general arrangement in this and said 

35 prior case comprises, essentially, a couple of 
needles mounted on vertical reciprocating 
needle-bars, respectively, and placed in a line 
at right angles to the feed-line, with means for 
causing them to exchange places with each 

4o other at each operation for laying the diago 
nal threads extending from one line of stitches 
to the other and so that they thus croSS each 
other, the improved apparatus being in the 
present case arranged in a machine of com 

45 mon construction as to the main parts, where 
of various types of machines may be used. 

In the accompanying drawings, represent 
ing my present improvements, Figure 1 is 
mainly a front side elevation, but with some 

5o parts in vertical section. Fig. 2 is a plan 
view. Fig. 3 is a detail of the looper mech 

2O 

anism in a plan view inverted. Fig. 4 is a 
detail in horizontal section on line 44 of Fig. 
1. Fig. 5 is an elevation as seen looking from 
the left-hand side of the machine with the 55 
work-plate in vertical section along the feed 
line. Fig. 6 is an elevation of parts as seen 
in the same view as that of Fig. 5. 
The needles are represented at a and b, re 

spectively. They are mounted side by side 6o 
in a line at right angles to the feed-line on 
the respective needle-bars c and d, to which 
they are attached by lateral arms ef, nearly 
meeting midway between the needle - bars 
when in the exchange of places by the needles 65 
they are most distant from each other, said 
arms being notched sidewise between the nee 
dles and the bars, so that when overlapping 
each other, as represented in Fig. 4, they will 
intermesh and carry the needles in the plane 7o 
of the centers of the two needle-bars. 
The needle-bar c is mounted in a frame (1, 

pivoted at one side in a vertical axis at h to 
swing in the manner of a gate on the front of 
the head of the stationary supporting-arm 75 
of the machine, and said gate is at its other 
side connected by a rod f with a rocking arm 
k, carried on a pivot l, supported on the sta 
tionary arm, to swing said needle-bar c to 
ward and from needle-bard. The needle-bar 8o 
d is mounted in a similarly-swinging gate n, 
which is pivoted at in in the ends of arms o 
of the vertical shaft p, for swinging in like 
manner as gate g swings, the pivots of the 
said gates being respectively on opposite sides 85 
of the head of the supporting-arm . The 
gate an is in like manner connected by a rod S 
to a rocking arm g, carried on the pivot l, to 
swing said needle-bard toward and from the 
other needle-bar. The arms k and q are ar- 9o 
ranged on opposite sides of axis l, so that the 
needle-bars simultaneously approach and re 
cede from each other, respectively. 
The rodsi and S are adjustable along the 

rocking arms k and q to vary the range of the 95 
swinging movements of the needle - bars. 
Motion is imparted to these rocking arms by 
studt of arm. Q working in a cam - groove at 
of a disk , carried on a short shaft U, which 
is geared by the bevel-wheels a with the main loo 
shaft 1, the motion of the shaft U and disk 
?y being one revolution to two of the shaft ly 
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for making only one lateral movement of the 
needles to each complete cycle of the rest of 
the machine. 
The needle-bar-carrying frame m is pivoted 

in the arms of the vertical shaft p for sepa 
rating the intermeshing notched needle-car 
rying arms e and f for clearing each other 
preparatory to their interchanging move 
ments and for restoring their proper rela 
tions preparatory to beginning the stitches. 
(See Fig. 4, in which the dotted line indi 
cates this movement of bard and arm f.) 
For so operating needle-bard its frame m is 
connected by a link 7 with a lever 2, pivoted 
at 2 and having a stud 3, engaging a cam 
groove 4 in a disk 5, carried on a vertical 
shaft 6, geared with the main shaft y by the 
bevel-wheels 7. The needle- bar d and its 
carrying-frame thus have a swinging motion 
on shaft p instead of the sliding motion in 
ways, as in the prior case, which is a better 
and easier motion, simpler and cheaper to 
construct, and more reliable in operation. 
The needle-bar d is coupled by link S with 

a wrist-pin 9 of the disk 10, carried by the 
main shaftly, for operating said bar vertically, 
and said needle-bar d carries prongs 11, which 
embrace a grooved collar 12 on needle-bar c 
for communicating vertical motion to it from 
the main shaft through needle-bar d. This 
pronged and grooved collar connection of the 
two needle-bars avoids the lateral stress on 
the frame carrying needle-bar d, as in the ap 
paratus of the Said prior application, wherein 
the frame slides along the arm by which mo 
tion is communicated from one needle-bar to 
the other, while in this case the prongs are 
permanently connected on bar d, and the 
space between the prongs where they em 
brace the collar 12 is sufficient to allow the 
lateral movement of bar d without conflict 
with the hub, while the radial breadth of the 
flanges includes the whole lateral range of the 
prongs, so that they both take effectin thrust 
ing the needle-bar in the direct line of its 
movements, and thus avoid lateral thrusts, 
which occur with additional friction when the 
needle-bar-working thrusts are applied out of 
the line of the needle-bar. 
The usual looping-hook 13 is employed for 

inserting the under thread, said hook being 
arranged to work transversely of the feed 
movement and secure the loops of both lines 
of stitches. It is pivoted on the laterally 
rocking head 14, by which it has the usual 
lateral movement for opening the needle 
thread loops for the needles to insert the new 
loops, said head 14 being carried on the rock 
ing shaft 15, which is operated by a stud 16 
of an arm 17 of Said shaft engaging a cam 
groove 18 in a hub 19, carried on the vertical 
shaft 6, by which the shifting movements of 
the needle-bars are effected, said shaft being 
extended through the upright part 19 of the 
supporting-arm and below the work-plate 
20 for this purpose and also for operating 
the looper for inserting the binding-thread 
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loops, for which it carries an eccentric 21. 
above the hub 19, by which reciprocating mo 
tion is communicated to the rod 22. Instead 
of connecting this rod directly to an arm of 
the hook-hub, as it is commonly connected, 
I connect it to one extremity of a bell-crank 
23, pivoted at 24, and connect the other ex 
tremity of said bell-crank to a short arm 24 
of the hook-pivot by a link 25. The bell-crank 
is pivoted on a block 26, that is carried on 
the rock-shaft 15 in unison with the rocking 
head 14, which carries the hook-pivot. 

It will be seen that the arm of the bell-crank 
connected to the link 25 is longer than the 
other arm of said bell-crank and also longer 
than the arm of the hook-pivot to which said 
link is connected, whereby the throw of the 
eccentric may be less for a given movement 
of the hook than would otherwise be required, 
thus enabling smaller dimensions of the ec 
centric, which is desirable; but the essential 
feature of this arm-and-link connection is to 
accelerate both the forward movements of the 
hook through the loops and the retiring move 
ments therefrom, which will appearby noting 
that the bell-crank operates in the quickest 
part of its movement the link 25 and the link 
in the quickest part of its movement Oper 
ates the hook-pivot, which materially quick 
ens the forward and backward movements of 
the hook in addition to the quickness of such 
movements due to the eccentric 2l being set, 
as usual, to accelerate these movements When 
the rod 22 is connected in the usual manner 
to a radial arm of the hook-pivot; but in this 
case such quick action of the eccentric is 
further quickened, which is important in 
avoiding skipping of the loops, particularly 
in the use of one hook for binding the needle 
loop of two seams at a distance apart. It is 
obvious that various modifications of these 
crank-and-link devices may be employed for 
thus accelerating the movements of the hook, 
and I do not limit myself to the particular 
arrangement shown. The pivot of the hook 
supporting staff 27 is set directly under the 
center point between the needle, so that the 
point of the hook swings close under the 
throat-plate on the forward movement, and 
thus more certainly enters the needle-thread 
loops. 
The feed-dog is represented in part at 28, 

and 29 indicates part of a lever for operating 
the said feed-dog; but these form no part of 
the invention claimed and need not be fur 
ther described. 
While I have only represented a “flat-bed” 

(so called) machine in this example of my in 
vention, it is obvious that my improvements 
are alike applicable to cylinder or horn ma 
chines, and I include such machines as with 
in the scope of my invention. 
What I claim as my invention is 
1. In a sewing-machine, the combination of 

needle-operating and feed-operating mechan 
isms, two needles located in a line trans 
versely of the feed-line, means to cause said 

75 

95 

IOd 

Io5 

G 

IIS 

I 25 



O 

710,696 3. 

needles to automatically exchange places with 
each other while in the operation of Sewing 
without turning the needles, consisting of a 
support for one of said needles carried on piv 
oted arms to operate said needles in exchang 
ing places, and on which arms Said Support 
is also pivoted for carrying said needle later 
ally out of one working position and reversely 
into the other working position, a support for 
the other needle having movements in a di 
rect line from one working position to the 
other, and means for Operating said SupportS. 

2. In a sewing-machine, the combination of 
needle-operating and feed-operating mechan 
isms, two needles mounted independently of 
each other and independently movable later 
ally relatively to each other and located in a 
line transversely of the feed-line and at a suit 
able distance apart and each having its indi 

vidual thread, means to cause Said needles to 
automatically exchange places with each other 
while in the operation of sewing without turn 
ing the needles and means for binding the 
needle-thread loops, one of the needle-carry 
ing bars being connected with the driving 
shaft for being Operated, and said bar having 
a forked driver engaging a grooved collar on 
the other needle-bar for driving it, said fork 
and collar being slidably connected with each 
other to automatically accommodate the lat 
eral translatory exchanging movements of the 
needles. 
Signed at New York city this 29th day of 

October, 1901. 
HERMANN A. KLEMMI. 

Witnesses: 
C. SEDGWICK, 
J. M. TOWARD, 
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