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SAMUEL HENSHALL, OF PHILADELPIITA, PENNSYLVANIA.
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SPECIPICATION forming part of Letters Patent No. 386,821, dated July 31, 1888.

Application filed October 7, 1884,

To all whom it may concern:

Be it known that I, SAMURL HEXNSHALT, a
citizen of the United Statm and a reqdenb of
Philadelphia, Pemlsylvanm have invented
certain Improvements in Knitting-Machines,
of which the following is a :pecxﬁmbxon.

My invention con51sts of certain combina-
tions of mechanism, fully described and
claimed hereinafter, for operating the cams of
a knitting-machine in such a manner that the
work on the needles can be narrowed or wid-
ened to any desired extent without disturbing
any of the needles, the operation of \Vldenmo
and narrowing belng, if desired, per fox‘med
automatically.

In the accompanying drawings, Figure 1,
Sheet 1, is a Jongitudinal section of a en‘cu](u
]\n]ttu;uT machine with my improvements, the
section being on the line 12, Fig. 3, but show-
ing driving-gearing, bed- plate, and devices be-
neath the ]atter not ShO“ n in said fignre; Fig.
2, a sectional plan view, partly on the llne 3
4'and partly on the line 5 6, Fig. 1; Fig. 3,
Sheet 2, a plan view of the ne(’dle cylmder
and ounter casing; Tig. 4, & sectional plan on
the line 7 8, Fig. 1, the parts being in the po-
sition shown in Fw 3, and nothmw below the
line 3 4, Fig. 1, belno shown; 1’1@ 5, a longi-
tudinal secmou of the outer msmo and cam-
cylinder, the cams and the means for operat-
ing the same being shown in elevation; Fig.
6, Sheet 3, a snm](u view with one of the
cmms in 'Ldlﬂ'elentnoqltlon,nnd showing means
whereby the cam is held in this po%mon Figs.
7 to 14, inclusive, Sheets 2 and 4, demched
views of par ts of the machine, and Figs. 15 to
19, Sheet 3, views illustrating modifications
of parts of the machine.

A is the fixed frame or casing of the ma-
chine, to which is bolted an arm, A’, having
bearings for the driving-shaft B rmd a verm-

cal shmft B, the latter bunU driven from the
shaft B by means of bevel- “wheels B? B, and
carrying at ifs upper end a spur-wheel, BY,
which engages with a spur-wheel, B?, for med
on or secmed to the needle- cylmdex D, which
is sapported in the casing A, so as to be free
to turn therein,

Within the casing A, and surrounding the
needle-cylinder, as usual, is the cam-cylinder

Renewed Mareh 12, 1836. Again renewed November 29, 1836.
1887, Serial No. 233,334,

Again renewed October 25,
{No model.)

F, within which, in the present instance, are
five cams, G, H, H, I, and I'. The cam G is
permanently secured to the eylinder Ify as its
function is to elevate the needles, which must
always be raised to the same height. The camns
H II are depressing-cams, and are carried by
blocks H’ H', guided in the cylinder F, and
provided with bolts ¢, adapted to slots @’ in
the casing A, so that the cams H can be ad-
justed vertically to regulate the descent of the
needles and vary the length of loop drawn
thereby, as usunal.

The eams I I” are earried by blocks I” I, also
guided in the eylinder I¥, and each of these
blocks is provided with a bolt, b, adapted to
a slot, 0, in the casing A, and provided with
a thumb-nut, 04 by which the block and the
cam carried thereby can besecured in position
on the e¢ylinder when desired. (See Fig. 1.)

Bach of the cams I T’ has at the lower end
a projection, d, oneend of which isacted upon
by aspring, e, the other end of the projection
resting on an arm, f, pivoted by a bolt, /7, to
the casing A. To each arm f is pivoted a
pawl, ¢, which is free to swing in one direc-
tion, as shown in Iig. 6, but cannot move in
the opposite dn'ectlon owing to the bearing
of the upper end of Lhe Tn\vl against a lag, 4,
on the arm.

The lower portion of the needle cylinder D
has formed therein an annular recess, I, for
the reception of two rings, J and I\, w 111011
fit so snugly in the ledel that they will be
carried round by the same as it rotates, and
each of the rings has a rack formed upon it,
the internal rack, J', of the outer ring, J, gear-
ing into a pinion, J% and the external rack,
K’, of the inner ring, I, into a pinion, K* so
that by turning the pinions a movement of the
rings independent of the needle-cylinder can
be effected, the movement of the rings being
in opposite directions, owing to the fact that
one has an internal and the other an external
rack.

Both of the pinions J*and K*are carried by
a shaft, I, adapted to bearings in a ring, M,
a ﬂcmoe on which is fitted to the lower portion
oftherece%s in the casing A beneath the needle-
cylinder. Thering M is seenred to the needle-
eylinder by a thumb-screw, j, passing through
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a slot, %, in the ring, so that the needle-eylin-
der can be adjusted in respect to the ring to
an extent limited by thelength of this slot and
of a slot, &', formed in the flange of said eylin-
der for the reception of the shaft L. The ex-
tent of theslots & and &'should be a iittle more
than one-half of the circumference of the ring
and cylinder, as shown in Fig. 2 and by dot-
ted lines in Figs. 1 and 11.

Secured to the underside ofthe ring M is a
frame, N, in which are bearings for a shaft, P,
connected by bevel-wheels p p to the shaft L,
the outer end of said shaft P carrying two
ratehet-wheels, P’ P?, one right-handed and
the other left-handed, as shown in Figs. 13*
and 13°.

On the under side of the casing A are two-

projecting bars, Q @', each having a slot, ¢
To the slot of the bar Q is adapted the threaded
stem ¢ of a slide, R, which carries a right-
handed pawl, #/, and a left-handed pawl, 22,
so arranged that when the slide R is depressed
the pawl ' will engage with the top of the

ratchet P, the pawl 7* being free from engage--

ment with the bottom of the ratchet P?; but
when the slide is elevated the pawl »* will be
brought into engagement with the ratchet P?
and the pawl " will be out of engagement with
the ratchet P'.  Thereisalso on the under side
of the casing A another bar, Q, similar to the
bar Q and occupying the relation thereto
shown in Fig. 11, said bar Q having a slot,
¢q’, for the reception of the stem ¢ of a slide,
R’; which carries the pawls + and +°; similar
to those of the slide R, the pawl #/, however,
acting on the bottom of the ratchet-wheel P’
when the slide is raised and the pawl #* act-
ing on the top of the ratchet-wheel P* when
the slide is depressed. The pawls, it should
be understood, are elastie, so that they will
act on their respective ratchet-wheels only
when moving forward, and will yield so as to
have no effect on said wheels when moving
backward. : :

To prevent the accidental movement of the
shaft 1, the latter is furnished with a notched
disk, m, and a deteng, m’, is hung to.the ring
M, so that it- will engage with the said notched
disk, a spring, m? tending to keep it in engage-
ment therewith. As the needle c¢ylinder ro-
tates in either direction, however, the detent
is struck by cams m® on the under side of the
casing A, so as to release the disk m from the
control of said detent just before the shafts L
and P are turned by the action of the pawl-
and-ratchet mechanism described, the disk be-
ing again locked by the detent, however, as
soon as the movement of the shafts is com-
pleted.

Carried by the ring J are three rings, V,
three similar rings, W, being carried by the
inner ring, K, and each of these rings has a
projection on the top, the projections uniting
to form a rib, w, which ean be expanded or
contracted in length by a proper movement of
the rings, as described hereinafter. The outer
ring V is secured to the ring J, but the other
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rings V simply rest thereon, a pin on said
outer ring being adapted to a slot in the ad-
jacent ring-V, and a pin on the latter to a
similar slot in the innermost ring V. TIh the
same manner the inner ring W is secured to
the ring K, the other rings W resting on said
ring K, and @ pin on the inner ring W being
adapted to a slot in the adjacent ring, a pin
on which is adapted to a like slot in the outer-
most ring W. By this arrangement of rings
with pins and slots the ribwecan be expanded
from the condition shown in Fig. 7 to that
shown in Tig. 8 or contracted from the condi-
tion shown in Fig. 8 to that shown in Fig. 7
by simply rotating the pinions J* K’in one
direction or the other. Thus, supposing the

rib to be fully expanded, asshown in Fig. 8,

the rings V and W are then in the positions
shown in Fig. 10.

By rotating the pinions J* K’ so as to move
the outer and. inner rings J and Kin the di-
rection of their respective arrows, Fig. 10,
the outer ring V and inper ring W, with
their rib-sections, will be moved likewise un-
til their pins reach the ends of the slotsin the
adjacent rings V.and W, the movement being

70

75

8c .

85

90.

then transmitted to the latter, and this move-

ment being in turn transmitted to the inner
ring V and outer ring W when the pins of
the intermediate rings V and W reach the
ends of the slots in said inner ring V and
outer ring W, the rib-sections being all in line
with each other, as shown in Fig. 7, by the
time the movement is completed. A gradual
expansion of the rib, as will be evident, can
be effected by a movement of the pinions and
rings in the opposite direction.

The operation of the machine is as follows:
For the production of plain work, the needle-
cylinder is revolved continuously in one direc-
tion (say in the direction of the arrow, Fig.1)
and the cam I is elevated, as shown in Fig. 6,
and secured in this elevated position by means
of the bolt b and nut 5% so that all of the needles
will be directed to and compelled to pass over

the cam G. The slides R R are so adjusted.

that the pawls #'+* of both slides are out of en-
gagement with the ratchets P’ and P so that,
independent of their movement with the
needle-cylinder, there is no movement of the
shafts P and L or of the rings carrying the sec-
tions of the rib a, the rings occupying the po-

sition shown in Figs. 8 and 10, so that the rib-

sections are fully extended, having been moved
to this position before starting the machine or
left in this position at the completion of a pre-
vious narrowing and widening operation. The
rib passes beneath the arms f on each rotation
of the cylinder, but does not cause-any opera-
tion of the cams, the cam I being elevated and
the arm f beneath the cam 1’ not being lifted,
owing to the yielding of the pawl g of the same,
as shown in Fig. 6. When it is desired to per-
form the narrowing and widening operation,
(such, for instance, as may be required.-in form-
ing the heel or toe in a stocking,) the nut *
upon the stem of the block I’ of the cam I is
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loosened and said cam allowed to descend, so
that its projection d is supported by the arm f.
The cylinder D is now vibrated to the extent
of, say, three-quarters of a turn, and the sup-
port formed by the rib w is carried back and
forth beneath the pawls g of the arms f. In
moving in the direction of the arrow, Fig. 6,
the cam I will be elevated, as shown, so as to
direct the needles to the cam G, and will be
held in this position as long as the supporting-
rib is passing under the pawl g of the arm £,
which acts npon the said cam I, the pawl g of
the arm f, which acts on the cam I', however,
yielding during this movement, as shown, so
that said cam 1" is not elevated. On the back-
ward movement, however, the cam I’ will be
elevated and the cam Tallowed to remain down.
Before commencing to vibrate the cylinder D
the slides I and R’ must have been adjusted
so that the pawl »" of the slide R will be in po-

.sition to engage with the top of the ratchet-

wheel I’ as the eylinder reaches the limit of
its movement in the direction of the arrow,
TFig. 11, the pawl +* of the other slide, R/,
engaging with the bottom of said ratchet-
wheel P’ when the cylinder reaches the limit
of its movement in the opposite direction.
There will consequently be a slight forward
movement of theshaft Pasthecylinder reaches
the limit of its movement in either direction,
this movement being transmitted through the
medium of the shaft I to the pinions J* K so
as to cauge a movement in opposite directions
of the rings J and K. This movement is in
the direction of the arrows, Fig. 8, and effects
a slight coutraction in the length of the rib w,
the gradual contraction in the length of the
rib w as the cylinder reaches the limit of its
vibration in either direction eontinuing until
the rib has been shortened to the desired ex-
tent, whereupon theslides R R are reversed—-
that is to say, they are moved to such a posi-
tion that the pawl #° of the slide R engages
with the bottom of the ratchet-wheel P? and
the pawl 2* of the slide I’ with the top of the
same. As the wheel P’ is toothed in a direc-
tion the reverse of the wheel I, it follows that
the vibration of the cylinder will now effect
a movement of the shafts P and L and rings
J, K, V,and W in directions the reverse of
those above deseribed, and thereby cause a
gradual expansion in the length of the riba,
this expansion continning until the rib has
been restored to its full length. It being un-
derstood that when the cams [ I’are down the
bits of the needles pass beneath the cam G, it
will be seen that the number of needles ele-
vated on each vibration of the needle eylinder
depends upon the extent of the rib w, and as
this rib is gradually contracted in length and
then gradually widened it follows that on
cach vibration of the eylinder an end needle
or needles of theset will bedropped or atllowed
to remain down, these end needles being then
gradually bronght into action again after the
contraction has been carried to the proper ex-
tent. Afterthenarrowingand wideningopera-

L8

tion hag been completed the slides R R’ are ad-
justed so as to throw both sets of pawls, » #%,
out of engagement with the ratchet-wheels I’
P?% the cam I being then again secured in its
elevated position and the knitting of the com-
plete tube proceeded with as before; or, if it
is desired to performthenarrowingand widen-
ing operation on the other half of the tube,
the thumb-serew j may be loosened and the
eylinder D turned onthering M to the extent
of a half-revolution, the rings J and K being
prevented from turning with the cylinder,
owing to the fact that they are held by the
shaft L and pinions J*and K so that onagain
vibrating the needle-eylinder the needles
acted on by the cams I 1" will be those on the
half of the cylinder opposite that carrying the
needles which were previously acted on.
When it is desired to change atonce from con-
tinuous fabrie to & narrow strip and widen
therefrom, the rings J and X should be moved
so that the sections of the rib w will be in the
contracted position shown in Fig. 7 before
commencing the vibration of the needle eyl-
inder, and theslides R R'shouald be soset that
the pawls »* are in position to engage with the
ratchet-wheel P*and thus effect the extension
of the rib as the eylinderisvibrated,theslides
being shifted when the extension is complete,
so as to effect a gradual contraction of therib
on confinuing the vibration of the cylinder,

It will be observed on reference to Fig. 1
that the upper slotted portion of the needle-
cylinder in which the needles are guided is
made conical or tapering, being widest at the
base. The object of this construction isto pro-
vide an increased cirecnmference of cylinder at
the lower portion,where the devices for oper-
ating the camsare located, so thatithe machine
may be made of fine gage without unduly con-
tracting the space in which these cam-operat-
ing devices are compelled to work.

Where a very quick movement of the cams
I T is desired, I prefer to adopt the construc-
tion shown in Figs. 15 and 16. In this case
each movable portion of the cam is made of
two parts, z 2/, each carried by a block, 1%
these blocks being suitably guaided in the cyl-
inder F, so that in adjusting the cam the
blocks may be moved in opposite directions,
the necessary movement of each part being
only half that which is required in moving the
single cam—for instance, a movement of each
of the parts « ' to an extent of one half of
the width of the cam-slot only is neceded to
change from the position shown at the left of
Fig. 15, which directs the bits of the needles
beneath the cam G to the position shown at
the right of said figure,which directs the nee-
dles over said cam. The two cam-blocks are
hung to the opposite ends of a lever, y, piv-
oted to the cylinder F,and having an arm, y/,
for bearing on the arm f.

I have described my invention in connec-
tion with a circular-knitting machine; but it
will be evident that the devices may be com-
bined with a straight -knitting machine with-

70

75

8o

g0

100

105

t10

T15



10

5

2C

25

30

35

40

4 386,821

out change in construction, and only such
change in shape and arrangement as is neces-
sitated by the difference in the shape and
movement of the machine.

Theuse of the arms f is not absolutely essen-
tial to the proper carrying out of my inven-
tion, as the cam-blocks may have pawls, as
shown in Pig. 17, to be acted on directly by
the rib w, and the expansion and contraction
of this rib may be effected by hand where an
automatic action is not desired. For inqtqnce,
the shaft I. may be furnished with a pinion
gearing into a segmental rack on an arm, Y,
as shown in Fig. 18, and a suitable dial, Y,
may be-used to indicate the proper extent of
movement of the arm.

Fig. 19 illustrates an arrangement of cams
in which the fixed central cam, G, is dispensed
with, the two cams I I’ being placed side by
side and being lifted or allowed to remain
down, according as it is d:sired to operate the
needles or allow them to remain out of action.

My invention is shown as applied to a ma-
chine in which the cam-ring is stationary and
the needle-cylinder rotates; but it is appliea-
ble,also,to that class of machines in which the
needle-cylinder is stationary and the cam-ring
rotates; hence I wish it to be understood that
my claims are not limited to a machine hav-
ing a moving needle-¢ylinder and fixed cam-
ring, but cover the alternate construction as
well.

I claim as my invention—

1. The combination of the frame, the needle-
carrier and its needles, needle-actuating cams
movable into or out of operative position, a
supporting-rib for the ecams, and means for
contracting and expanding said rib, all sub-
stantially as and for the purpose set forti.

2. The combination of the frame, the needle-
carrier and its needles, needle-actuating cams

movable into or out of operative position, the

" pawls g, the supporting-rib, and means for
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expanding and contracting the latter, as set
forth.

3. The combinalion of the frame, the needle-
carrier'and its needles, needle-actnating cams
movable into or out of operative position, the
pivoted arms £, having pawls g, the support-
ing-rib.w, and means for expanding aund con-
tracting the latter, as specified.

4. The combination of the franme, the needle-
carrier and its needles, needle actuating cams
movable into or out of operative position, a
fixed lifting-cam, G, located between the mov-
able cams, a supporting-rib, 1w, for said mov-
able cams, and means for expanding and con-
tracting said rib, as set forth.

5. The combination of the frame, the needle-
carrier and its needles, needle-actuating cams
movable into or out of operative position, the
supporting-rib w, mechanism for expanding
and contracting the same, and means for lock-
ing one or both of the movable cams in the
elevated or operative position, as set forth.

6. The combination of the frame, the needle-
carrier and its needles, needle-actuating cains
movable into or outof operative position, the
rib 2, a series of rings, V and W, each carry-
ing a section of the r1b, and deviees for mov-
ing the rings of one set in one direction and
those of the otlierset in the opposite direction,
as set forth.

7. The combination of the rings J and K,
having racks J’ K/, the pinions J* K the pm-
ion- Sh“lfb L, the qlnfb P, having xatchetq P’ P2,
gearing connecting the shafts L and P, and
adjnstab]e pawls for enfratrincr said mtchets,
as set forth.

8. The combination of the rings J K, hav-
ing racks J’ K’, the pinions J* K’ the pinion-

_shaﬂ; L, the shaft P, having rafchets P’ Py

gearing connecting the shmfts Land P, and the
adJmhme slides R R, having pawls #" 1% as
set forth. :

9. The combination of the fmme, the needle-
cylinder aud its operating mechanism, the
cams I T, the rings J K, having rib-sections
and racks, the shaft L and its pinions, pawl-
and-ratehet mechanism for operating the shaft,
notehed disk m, the detent m/, and cams m’ as
specified.

10. The combination of the frame and nee-
dle-cylinder, the cams I I’, the rib w, and
mechanism for expanding and contracting the
rib, the said needle-cylinder being adjustable
in respect to the portion of the frame carrying
the rib and its operating mechanism, so as to
widen and narrow on either or both sxdcs of a
mbe, as set forth.

The combination of the frame, the coni-
cal needle-carrier and its needles, needle-act-
uating cams movable into or out of operative
position, a supporting-rib for .the movable
cams, and devices for expanding and contract-
ing the rib, said rib and its operating devices
being located adjacent to the lower portion of
the cylinder, where its diameter is greatest, as
set forth.

Intestimony whereof I havesigned my name
to this speecification in the presence of two sub-
seribing witnesses.

SAML. HENSHALL.

Witnesses:
JounN M. CLAYTON,
HARRY DRURY. °
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