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To all, whom it may concern: 
Beit known that I, EMILA. HIRNER, a citi 

Zen of the United States, residing at Allentown, 
in the county of Lehigh and State of Pennsyl 
vania, have invented certain new and useful Im 
provements in Stitch-Cams for Knitting-Ma 
chines, whereof the followingis a specification, 
reference being had to the accompanying 
drawings. 

In many varieties of knitting it is necessary 
to cause certain of the needles to operate dif 
ferently from the others. For this purpose a 
temporary separation or sorting of the needles 
is effected, whereby they are caused to pursue 
different paths. This is particularly the case 
in the production of longitudinally-striped 
knitting, where certain of the needles situated 
at regular intervals from each other must per 
form, course after course, special functions in 
order to produce in the fabric at similar in 
tervals tuck-stitches, draw-stitches, dropped 
stitches, or the like, dependent upon the vari 
ety of stripe to be produced. For this pur 
pose switch-cams of various sorts have been 
devised by which the sorting of the needles 
is effected. In the case of the cam-cylinder 
of an ordinary stocking-knitter containing 
the usual set of reciprocatory knitting-cams 
the Switch-cam may be located in proximity 
to the outer corner of that one of the stitch 
cams which leads during continuous rotary 
knitting. In this way those needles which 
are to carry On the operation of plain knitting 
are deflected over the leading stitch-cam and 
pass beneath the following stitch-cam in the 
usual way, while the needles which are to 
perform Special work-as, for example, tuck 
stitches-are deflected into the groove which 
is beneath the leading stitch-cam. As a re 
Sult these latter needles are not advanced suf 
ficiently to throw the loops which they hold 
from the last course below the latch, so that 
they pass to the point where thread is again 
fed to them, still holding loops within their 
hooks. A difficulty, however, arisesin the use 
of the groove below the leading stitch-cam as 
the path for these divergent needles by reason 
of the unduestrain or tension which is put upon 
the thread when a needle is drawn down below 
the lower corner of the stitch-cam still carry 
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ing, as has been explained, a loop within its 
hook. This strain causes bad knitting and 
renders the fabric produced one which is easily 
ripped. To avoid passing the needles below 
the leading stitch-cam, as just described, I 
have invented a modified form for such stitch 
cam, which I will now describe. 

Figure 1 is an elevation of a portion of the 
interior of a cam-cylinder developed upon a 
plane. Fig. 2 is a vertical cross-section taken 
along the line 22 of Fig. 1, illustrating the 
switch mechanism in section. Fig. 3 is a de 
tailed view of the latch-cam which in my im 
proved construction forms a part of the stitch 
cam. Fig. 4 is a detail view of the outside 
of the cam-cylinder at the point where this 
latch-cam is pivoted. 

Referring to Fig. 1, it will be observed that 
the interior of the cam-cylinder contains the 
usual race or groove formed by the ledge A, 
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upon which the hubs of the needles run. 
This needle-groove is interrupted by a set of 
reciprocatory knitting - cams, which, except 
for the change in the construction of the lead 
ing stitch-cam, embody the usual cams-that 
is to say, the paired stitch-cams a, a', the top 
center cam b, and the bottom center cam c. 
ddd, are guard-cams, which need no further 
description. - 

I will first describe the switching device, 
which is illustratrated in the drawings, prem 
ising, however, that my invention is inde 
pendent of the nature of the peculiar switch 
ing mechanism employed. The particular 
switching device which I have shown forms part of the subject-matter of an application 
heretofore filed by me, Serial No. 85,040, and 
consists of a rotating pattern-disk D, which 
is set in a plane tangential to the needle 
groove in the relation thereto illustrated in 
the drawings, with its upper segment alone 
projecting above the groove. This disk D is 
fast to the end of a short shaft journaled in a 
block d", which is set outside of the cam-cyl 
inder in the region of which the wall of the 
cam-cylinder is cut away, so as to allow the 
projection through it of the disk D sufficiently 
to encounter the hubs of the needles as they 
pass along the needle-groove. On the other 
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end of the shaft which carries the disk D is too 
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a small pinion d', which meshes with a pinion 
e, which is journaled in the block d. Along 
side of pinion e is set a larger gear-wheel E. 
Outside of the base of the cam-cylinder is a 
toothed ringe', which is made fast to the bed 
plate upon which the cam-cylinder rotates. 
By the train of gearing thus described the 
wheel D is caused to rotate as the cam-cylin 
der rotates and in the direction in which the 
hubs of the needles are traveling. A trian 
gular cam F is set between the disk D and 
the Stitch-cam (t, with its apex toward the 
former. At one side of this cam F there is 
pivoted a one-way camf, which allows nee 
dles traveling below it to pass freely out be 
neath it, while it prevents needles traveling 
in the opposite direction (during reciproca 
tion of the machine) from coming into contact 
with the disk D. The periphery of the wheel 
D is furnished with transverse recesses t at 
intervals corresponding to the intervals be 
tween the needles which operate specially. 
As the cylinder revolves, these latter needles, 
running along the needle-groove, meet the re 
cesses t and are consequently not lifted by 
the pattern-Switch, but remain at the lower 
level and pass below the cam F, and therefore 
below the leading stitch-cama. On the other 
hand, the other needles, which are not to op 
erate specially, not meeting one of the re 
cesses t, are raised by the periphery of the 
pattern-wheel D and in this way deflected 
above the cam F and passed into knitting 
operation above the leading stitch-cam in the 
usual Way. 

I will now describe the peculiar construc 
tion of the Stitch-cam a, whereby I avoid em 
ploying the groove beneath this cam as the 
path for the Specially-operating needles, and 
thus to avoid the difficulty in regard to the un 
due tension upon the loops held in the hooks 
of these needles, to which I have already re 
ferred. 
The stitch-cam a has its lower half almost 

entirely cut away, leaving it of the outline 
shown in the drawings. Below it and about 
at, the point where its lower point would nor 
mally be there is pivoted a latch-cam g, the 
cam-surface of which is opposite the adjacent 
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edge of the bottom center came and the 
point of which reaches to beneath the lower 
edge of the cut-away stitch-cam a, normally 
resting in such position as to bring the cam 
edge of the latch-cam flush with the cam edge 
Of the Stitch-cam. The pivot of this latch 
cam is encircled exterior to the cam-cylinder 
by a Small Spring h, under the torsional force 
of which the latch-cam g is maintained in the 
position of Fig. 1. By this construction it 
will be seen that the specially - operating 
needles, which, after passing the switch mech 
anism, remain at the lower level, pass across 
the field which is usually occupied by the 
Stitch-cam without further depression, (except 
a very slight depression at the point where 
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the stitch-cam is in contact with the latch 
cam,) the latch-cam yielding to allow them to 
pass between it and the stitch-cam. The top 
of the bottom center cam being partially cut 
off, as shown in the drawings, these needles 
continue to pass along, carrying within their 
hooks the loops of the last course without any 
strain being put upon these loops. They 
therefore reach the point in the decline of the 
following stitch-cam a where thread is fed 
to them without substantial change in vertical 
position. In this way they receive two suc 
cesssive threads within their hooks, producing 
what is usually known as a 'tuck-stitch.” 
When, however, in reciprocatory knitting 
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the stitch-cama, during the reverse motion, 
becomes the following stitch-cam, (in which 
case the switch mechanism is of course in 
operative,) the cam a, supplemented by the 
latch-cam g, is able to perform its normal 
function of depressing the needles to the 
usual extent, for the latch-cam g is not capa 
ble of yielding to pressure coming from this 
direction. 

In order that the joint between the stitch 
cam at and the point of the latch-cam g may 
be as smooth as possible, I prefer to undercut 
that portion of the stitch-cam which is in con 
tact with the point, giving to latter a corre 
sponding bevel, as shown in Fig. 3. In this 
way the hubs of the needles as they pass 
down the cam-surface of the stitch-cam a do 
not meet a Squarely transverse joint, in which 
case the Wearing of the parts would gradually 
produce an objectionable roughness, but meet 
a diagonal joint, which by wear is made 
smoother, owing to the gradual transition of 
each needle-hub from the one part to the other. 

Having thus described my invention, I 
claim 

1. In the cam-cylinder of a circular-knitting 
machine, a set of reciprocatory knitting-cams, 
One of the stitch-cams of which has its lower 
portion cut away, while its main cam edge is 
downwardly supplemented by a pivoted latch 
cam, substantially as described. 

2. In the cam-cylinder of a circular-knitting 
machine, the combination of a set of recipro 
catory knitting-cams, one of the stitch-cams 
of which has its bottom portion removed, and 
a latch-cam pivoted below this stitch-cam with 
its point yieldingly pressed against its lower 
corner nearest the bottom center cam, Sub 
stantially as described. 

3. In the cam-cylinder of a circular-knitting 
machine, a set of reciprocatory knitting-cams, 
one of the stitch-cams of which has its lower 
portion cut away, while its main cam edge is 
downwardly supplemented by a pivoted latch 
cam, the lower edge of the stitch-cam being 
undercut and the point of the latch-cam being 
correspondingly beveled where they are in 
contact, substantially as described. 

4. In the cam-cylinder of a circular-knitting 
machine, a set of reciprocatory knitting-cams, 
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the lower edge of that cam which leads dur 
ing full knitting being cut away; a switching 
mechanism whereby some of the needles may 
be deflected over this cam when it is the lead 
ing or idle stitch-cam; and a yielding latch 
cam, occupying the cut-away portion of this 
stitch-cam, which yields to allow the balance 
of the needles to pass without material de 
pression but which supplements the main cam 
edge of this stitch-cam during that portion of 
reciprocatory knitting when it is the follow 
ing or active stitch-cam, to effect depression 
of the needles, substantially as described. 

5. In the cam-cylinder of a knitting-machine 
a stitch-cam provided with an intermediate 
horizontal path for the needle-hubs; in com 

bination with a pivoted cam guarding one end 
of this path as against needles approaching 
the stitch-cam at that end, but yieldingly mov 
able, under the influence of the needle-hubs 
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alone, to allow the passage of needles enter 
ing such intermediate path at the other end, 
substantially as described. 

In witness whereof I have hereunto sub 
scribed my name, in the presence of two wit 
nesses, at Allentown, Pennsylvania, on this 
8th day of January, 1903. 

EMIL. A. HIRNER. 

Witnesses: 
HARRY G. STILES, 
O. R. B. LEIDY. 
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