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SPECIFICATION forming part of Letters Patent No. 652,186, dated June 19, 1900.
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To all whom it may concern:
Be it known that.I, HERMANN A. KLEMM,
a citizen of the Uni ted States of America, and
a resident of the borough of Brooklyn, New
5 York city, State of New York, have invented
certain newand useful Improvements in Knit-
ting - Machines, of which the following is a
spemﬁcatlon
My invention relates to 1mp10vements in
to straight-knitting maclines; and the -objects
of my invention are, first, to provide an im-
proved  construction of the cam mechanism
whereby the stitches may be completed with
one drawing-cam in both directions and sub-
15 sequent dmwmw and straining of the previ-
ously-made stitches is av'oided, and, second, to
raise the needles as the cams pass after com-
pleting the stitches part of the way, prepara-
tory for making the next stitches, to divide
20 the up movements of the needles into two
parts, whereby they work easier with less
shocks, make more uniform work, and ensble
the machine to run faster. These objects I
attain by the mechanism illustrated in the
‘25 accompanying drawings, in which—

Figure 1is a general view 'of my improved
machine in front elevation. Fig. 2 is an ele-
vation as seen looking from the left hand of
Fig. 1. Fig. 3 is an end view of the working
parts, considerably enlarged, with the slide-
waysof thetraversingthread-carriersin trans-
verse section. Fig. 4 is a plan view of one
of the cam - carriages and its attachments,
also part of one of the thread-carrier slide-
35 ways and a thread - carrier, also enlarged.
Fig. 5 is a face .view of a cam - carriage in-
verted and showing the cams, the seale being
about half the scale of Figs. 3 and 4. Fig. 6
is a transverse sectlon of the cam-carriage on
line 4 4 of Fig. 5. Fig.7is a transverse see-
tion of the cam-carriage on line 3 3 of Rig. 5
Iig. 8 is a side elevation, and Fig. 9 an end
elevation, of a tripper for the thread-carrier-
driving latches. Fig. 10 is a diagram show-
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45 ing the approximate:position of a needle and
the previously-made loop when the needle has
been started in.the upward movement pre-
paratory to making another stitch. Fig, 11
shows the further advance in the upward
movement, with the latch carried through
andreleased from the previously-formed loop.

Fig. 12 shows the needle with the thread for
the new loop in its hook and being moved
downward to cast off the prekusly f01 med
loop. 55

The general construction of the machine is
practically the same as in other knitting-ma-
chines and will only be generally described
sufficiently for a proper understanding of the
improvements which I claim, which will be 60
more particularly deseribed,thesaid improve-
ments being mainly in the parbleulm contriv-
ances of the cams.

Two straight parallel rows of needles o are
placed in two upper sides of the frame b, in- 65
clined toward each other, with a space be-
tween their upper edges, which are separated
far enough for the fabric produced to pass
down between them. Supported on each of
the inclined sides is a carriage ¢, reciprocated yo
by a traveler d, to which it is connected by
arode,said traveler being suitably connected
with an endless chain f, running over pulleys
g, to which motion is imparted by any suit-
able driver, as the pulley &, having a driving- ys
belt. The take-up roll for the fabrie is indi-
cated at5. Theneedlesareof thewell-known
hook - and -latech construction and have an
upright shank % at the lower end for being
operated by the cams attached undelneath 8o
the carriage ¢ in such a manner as to move
the needles upward and downward as the car-
riage is moved forward and backward over
the needle- beds 0.

The plate 4, Fig. 5, represents the under 85
surface of one of the carriages, with the cams
mounted upon it. If it be considered as be-
longing to the carriage ¢ of Fig. 4 or of the
front side of Fig. 1, it must be regarded as
reversed lengthwise. If considered as be- yo
longing to the carriage of the other side of
the machine, it must be regarded as. turned
on its lower edge, face upward. - On this plate
are two drawing-cams % and three lifting-
cams, two of which lifting-cams consist of g5
two parts m n and are located at the extremi-
ties of the plate, and one consists of a part
m and two parts » and is located intermedi-
ately of the drawing-cams and lifts the nee-
dles to both ecams—that is, there is a lifting- roo
cam each side of a drawing-cam, and the two
sides of the drawing-cam serve their turns in
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drawing the needles. Each eam % has a
tongue o, fitted in a groove p of plate jas a
guide to the cam, which is required to be ad-
justable erosswise of the plate 5 and is cou-
pled to a crank-pin ¢ of a short shaft s, ex-
tending up through the top of the carriage,
and has a thumb-bit ¢ for turning it to shift
the cam, with a clamping-screw « and nut v
for clamping the bolt tight and holding the
cam in position when set. The cam has a slot
w, by which it engages the crank-pin.

The guards ! are fixedly attached to the
surface of the plate 4, one between cams %
and one at the opposite sides of the cams, re-
spectively.

The lifting-cams m n and m n n are each
attached to a holder x, that is movable back-
ward to withdraw them out of action at times
when making welts or hems, said holders be-
ing connected by rods i with cams z, which
hold them out of action, and a spring 6 is pro-
vided with each rod to return the cams to and
retain them in their working positions, with
a collar 7 to stop the springs when the cams
are in the right positions.

The comb -points 8§ for casting off the

" gtitches, knives 9 for preventing the closing
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of thelatches 10 of the needles, and the thread-
carrying guides 11 are practically the same
as in other machines, also the slides 12 for
carrying the thread-guides, said slides being
fitted to reciprocate on the slideways 13 and
being operated by the latch-drivers 14, piv-
oted at 2 on the carriage ¢, so as to engage

one fordriving in each direction, with a trip-
ping-cam 16 to disconnect the latches from
the hooks for allowing the thread-carriers to
stop short of the full range of the cams, which
have to overrun the range of the thread-car-
riers to insure the operation of all the needles
to which the thread is supplied. The springs
m' press the latch-drivers 14 down when es-
caping from tripper 16 into engagement with
the hooks 15.

It is to be understood that the cams herein
represented are, as in other machines of like
character, in the duplicate construction,
whereby two rows of stitches are made each
time the cams traverse the needle-bed, and
known as ‘‘ two-lock” machines.

An essential feature of the drawing-cams
It is to be noted in the truncated lower ex-
tremities 18, the purpose of which will appear
farther on.

The operation of my improved cams is as

. follows: Supposing the machine to have been
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at work and having a fabric suspended from
the needles, the needles will then stand about
in the intermediate position—that is, after
being drawn down by cam k& the part m of
the lifting-cam being the last to take effect on
them will raise them again about half the
length of their upward range, where they
will be stopped by the guard !, which pre-
vents them from being thrust upward too far
when the machine runs fast, and they will be

retained in that position until the return
movement of the cams by the pull of the fab-
ric over the points of the comb and the frie-
tion due to the stress of the loops 4 of fabric
on the needles between the hook and the
lateh, as indicated in Fig. 10, wherein the
relative positions of the needle and the work
at this time are represented. On the return
movement of the cams the part n of the lift-
ing-cam takes effect to still further raise the
needles for taking the thread 5 again to form
new loops, about as indiecated in Fig. 11.
Then the drawing-cam %k moves onto the
shanks to force the needles down, as indi-
eated in Fig. 3, with the new loop and to cast
off the old loop. The shanksh of the needles
then pass under the part n of the next 1ift-
ing-cam and onto part m, on which they are
again raised to the intermediate position, as
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at starting; but in first starting up the ma- '

chine when there is no fabric on the needles
the needles will be in the lowermost position
and will be raised therefrom by part m of the

-lifting-cam.

9o

The broad lower end of the drawing-cam

~has an important funection in promoting the

production of even and regular fabrics in

‘that there are alwaystwo or more needles held

down and pulling together against the stress

;of the fabric on the combs, holding the fab-
ric more steadily and giving up in a less

jerky manner,which results in more even and

' regular work and enables the machine to run
faster.
the catech-hooks 15, two of which are used, |

It will be seen that the lifting-cams being
relatively arranged with the drawing-cams to

‘ raise the needles and set them in the inter-
- mediate position after completing the stitches

and preparatory to making the next stitches

- avoids the harder thrusts necessary when the

needles remain in the lower position to be
raised the whole distance at one stroke.
As ecommonly arranged the drawing-cams
are the last to pass the shanks of the needles,
leaving them in the lowermost positions; but
they are apt to be drawn up somewhat after
the cam passes by the tension of the fabric
on the comb and must be forced down again

Dby the drawing-cam first passing over them

before the lifting-cam reaches them, which
practically amounts to redrawing the pre-
viously - formed stitches at a considerable
waste of power and unnecessary stresses on
the fabrie, causing liability of dropping
stitches and making less even and regular
work. This is avoided by my improvements
in the cams, which also enable the machine to
run faster and make better work.

‘What I claim as my invention is—

1. The combination with a drawing-cam
both sides of which are adapted for drawing
the needles the full range of their drawing
movement, and a lifting-cam to each side of
the drawing-cam, said lifting-cams each com-
prising twoseparate parts both of which serve
in lifting the needles in advance of the draw-

| ing-cam, and one lifts them to and leaves them
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in the intermediate position behind the draw-
ing-cam, the other part being inoperative in
the retiring movements of the cams.

2. The combination of two cams both sides
of which are adapted for drawing the needles
the full range of their drawing movement, an
intermediate lifting-cam comprising three
parts and adapted to lift the needles to and
in advance of both drawing-cams respec-
tively, and a lifting-cam to the outer side of
each drawing-cam.

3. The combination of two cams both sides
of which are adapted for drawing the needles
the full range of their drawing movements, an
intermediate lifting -cam comprising three
parts, and adapted to lift the needles to and
in advance of the drawing-cams respectively,
and a lifting-cam to the outer side of cach
drawing-cam, comprising two separate parts,
both of which serve in lifting the needles in
advance of the drawing-cams respectively,
and one lifts them to and leaves them in the
intermediate position behind the drawing-
cams, the other part being inoperative in the
retiring movements of the cams.

4. The combination with a drawing-cam

both sides of which are adapted to draw the
needles the full range of their drawing move-
ment, of alifting-cam toeach side of the draw-
ing-cam comprising two separate parts, one
of which is adapted to lift the needles to the
intermediate position in both the forward and
backward movements, and the other part is
adapted to lift the partly-raised needles up
to the thread-receiving position in the for-
ward movement and is inoperative in the re-
tiring movement.

5. The combination with a drawing-cam
adapted for drawing the needles the full
range of their drawing movement, of a lift-
ing-cam comprising two parts one of which
lifts the needles to the intermediate position
both in the forward and returning move-
ments, and guards over said part of the lift-
ing-cams. )

Signed by me at New York, N. Y., this 5th
day of Angust, 1899.

HERMANN A, KLEMM.

Witnesses:
A. P. THAYER,
C. SEDGWICK.
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