(No Model.) - L 81 Sheets—Sheet 1
| C. E. WAKEMAN. o
ROUND ENITTING MACHINE. _

No.580,833.  Patented Apr. 13, 1807,

Ii' '
| Ay |
%( A .
| , L/ 1
g4 |
_'Iﬂ? | o
7
|
== 4 _
| A .
Y/,
N
.4 J
NE
\y ? A 'i4
b
J Q¥ T
e ' G _
.1 .5 | €
\ 0 _
xz b
\ ) B HHeT— ///
a2 \\\\ - /
NN —F

%ES | f/ /h " | : : 45/ :‘\f \[ qn;y ; IJV?/‘EJVM

ﬂi‘farﬂeys

" THE NQRR3 PETEAS €O, PHOTO-UTHD, WASHINATONM, D. C,




_ (Nd Mud.el_..) ' o _. 8 Sheets—Sheet 2.
- 0. E. WAKEMAN. .
ROUND KNITTING MACHINE.

No. 5680,833. . _ B " Patented Apr 13 1807.

WIINESSES _ . INVENTOR I
CZ— é’ ” | - M & %W

ﬁZZomeys

THE NORRIS PETERS €O., rHOTO-LITHD., WASHINGTON, D. €.




e o~ T .
R ,, , b
_____ 5 = R % .
R CD gt
_____ _ m M_ Dam i./‘m"“"‘ M w .
< T AN I~ _,,
- L NN 7 ST I . :
.8 N2 “ - - -
o8 W o
S N |
SN = <

T

| A O SSSSSSSSSSSs=

5

- .m..\

WITNESSES

No. 580,833.

- (No Model.)




(No Model.). 8 Sheets—Shest 4.

. BE. WAKEMAN.
ROUND KNITTING MACHINE.

- No. 680,833, Patented Apr. 13, 1897,

N T

o . ' i INVENTO@ | .
Y b & k.
=5 By oahory 7S il S

- Attorneys.

1

.. WASHINGTCN, O. C.




(No Modgl.), 8 Sheets—Sheet 5.

ROUND KNITTING MACHINE. . ;
Patented Apr. 13, 1897.

| 11
>j<“;'

| | | m
| | - | l )77

~ No. 580,833.

i

| L iy

m)
L J |
o S

WITNESSES - | , » . INVEYTOE

THE NORRIS PETERS CO., PHOTOLITHA , WASHINGTON. B, €




(No Model.) | ~ - - N 8 She’ets-;Sheet.G.
0. E. WAKEMAN. '
ROUND KNITTING MAGH¥N'B.- '

No. 580,833, ' Patented Apr. 13, 1897,

WITNESSES ' - mmwoze

%’r, ,@ By Pméwf%m/,&n

A h‘arﬂeys

THE NORRIS PETERS CO., PHOTO-LITHO,, WASHINGTON, B, C.




5 o A
T . m
: N _ I _ SN 3 ¥
o0 " _ S o R
(- a5 VWJ 3 - w_ % o
. m w \ - | .%H | N o
ANnm = i - - /§§§§ p _
M = g . s | =T . T”_. ~ - : | — | .X. . _ m
_ - N7 BN\ NN B
M m - . - e ..: | 'z //\A\\\\\\\\\\\\\\ __ . W
o) <1 B ﬁ, [T _ -. / R ] :
_ { | . | . | _ _ : m
- E — _ . o _ X / _ _ _ H
I~ F—rThO, \
oS _ "IN | / R
S . \ |
. o _ - 2 3
i g o % R
: & A\ N\
= - X /d .




. . - . - . ' . - - . H -, T - e ' - Wt i ' . _: ) :! .|:||_ | ii |': .
: . 1i - R Y B R o . ! N i . v O TR [ N . || HE !'I. oo || ! i N T TR . L. 1 ' TR
e 1. II I: ..; :'l Yo | |_|- |=| g ! T !| R . , : - PR ! I B _|. H : II . . I-: 1 :: H : LI . Ly - -I L ” CLoe | L I . |I -.l I ' .
1. R : . ' . 1 . . i .. E . S i i y . . . N ] . T
' .. - R P 4 ' " . . o gt o . . 1 1 P ' ' N ' im S . ol Lo e - I ; IR e o , o |~. Do
1 l_.-.i_i_! nyoay vl LI H | |I- ' ;_' ! " -, Co W ar . I I_!-,|._|_= E| .|!_.:| i :ll . o | o "!-I. T i SR R R :| . ) . , ; .: I-.! ! .!
' . . I . . ' . 1 : . LN ]
' " | :I I | | . . ) N REEE I ! z ! " ton ;i ! ' e Tl . ! b ot . 4 T oy 1 || "1 L A | ! . H . A T T . 1 . [ T i
R L L) Y R VRS ST O] I S U A T L T R T (| A R TR R N AN .
oo oyt L. . T . | PR . . , i . o

'(Nq :Model.)l S N o | ; _Q'FSheets+Sh'eet 5.
. C. E. WAKEMAN., S
ROUND KNITTING MACHINE,.

No.580,883.  Patented Apr. 13, 1897,

# ' "./2...

l’ ll

" ' ‘imn\ﬂlﬂl'ﬂ

“E'

'wmgsszf?s . fﬁfmwm

ﬁ%%

FHE NORRIS PETERS CQ. AHOTO-LITHO., _wnsﬂinﬁmu. D. C,

f




IO

)

20

25

- Un1TrEDp STATES PATENT OFFICE.

L L

CHARLES E. WAKEMAN, OF PONTIAC, MICHIGAN.

ROUND-KNITTING MACHINE.

SPECIFICATICN forming part of Letters Patent No. 580,833, dated April 13, 1897
~ Application filed March 2, 1894, _:Serial No. 502,087, (Nomodel))

A

Lo all wlhom it may concermn:

Beit known that I, CHARLES E. WAKEMAN,
a citizen of the United States, residing at Pon-
tiac, county of Oakland, State of Michigan,
have invented a certain new and useful Im-
provementin Round-Knitting Machines; and
I declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
1t pertains to make and use the same, refer-
ence being had to the accompanying draw-

ings, which form a part of this specification.

My invention relates to round-knitting ma-
chines; and it consists in various arrange-

ments and combinations of mechanism where-
by the operator is enabled to make a great
number of different designs and grades of
tabric with looped linings without altering
the form of the stitches. -
In the drawings, Figure 1 is a perspective
of the machine arranged for operation. Fig.
2 18 an elevation in perspective of the lower

portion of the same, showing the gear by

which it is operated. Figs. 3 and 4 are secc-
tional views through the cam-cylinder and
needle-table. Fig. 5 is a
needle-table with the cam-rings removed.
Fig. 6 is a perspective of cam-rings and at-

- tachments for holding the cam-rings to the
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needle-table and for holding the spools from

which the yarn is derived. Fig. 7is a per- |

spective of the urder side of the cam-rings,
showing the cams. Fig. 8 shows a fragment

of the inner cam-ring, the yarn-guide seen at

the left in Fig. 1, and one kind of fabrie in
process of formation, the presser-foot being
omitted. Fig. 9 is a similar view, the yarn-
guard, however, being of the form seen at the
rightin IFig. 1 and another kind of fabrie be-
Ing in process of formation. TFig. 10 shows
asection of the cylinderand table with needles
in position. Fig. 11 shows the same yarn-
guide as Fig. 8, but with the presser-foot in
position. Fig. 12 shows a combined yarn-
guide and presser-foot being used in connec-

- tion with ordinary knitting-needles in the

50

table for the purpose of making a third kind
of fabric. FKig. 13 is a detail figure of my
forked looping-needle employed in this de-
vice. Fig.14 is an ordinary needle.

18 a detail view of the locking device.
Similar letters refer to similar parts.

plan view of the

Fig, 15

In the drawings, A represents the frame-
work or base, within which is located the
lower portion of the cam-cylinder B.

C is the looping-needle table.

The bed A has a circular undercut groove
A’. The lower portion of the bed A is closed
off by a ring A® which is held in place by
screws @ a. The lower edge of the cam-cyl-
inder B at b impinges upon the upper face of
this ring. The foreing of the ring A? up-
wardly while 1t is being secured in place car-
ries the lower part of the cam-cylinder to a
close bearing in the undercut groove A’ in
the bed A. 'The upper portion of this groove

at a' is concaved, and interposed between
1t and an angle formed by a flange b upon

the lower portion of the cam-cylinder are a
number of balls 0% thereby forming at this
point a ball-bearing. Bevel-gear b® upon the
lower end of the cam-cylinder engages a

-bevel-wheel B (shownin Fig. 2,) which when
operated by means of appropriate gearing at

B* creates a tendency by the resistance to
raise, or rather tilt, the cam-cylinder B, and
this is resisted by the ball-bearings herein-
before mentioned, which thereby reduce the
friction due to such tilting to a minimum and
very much facilitate the operation of the ma-
chine. This is important in this class of
machines. | |

D is the needle-cylinder, which is rigidly
held by the ring A® which, as above stated,

is secured to the bed-plate by means of the
screws @ . 1T'his is of the ordinary construe-
tion, having longitudinal grooves surround-
ing its periphery, in which are located the
needles, as shown in Figs. 8 and 10. |
- The ring A? is made in two halves, each be-
ing provided with an iuner flange which is
arranged to engage in a horizontal groove
formed in the periphery of the needle-cylin-
der. These two halves of the plate are made
to fit the groove snugly and are then secured
to the frame by means of the screws a.
Attached to the cam-cylinder B are pref-
erably three radial arms E. These arms ex-
tend outwardly beyond the edge of the needle-
table C and from thence rise upwardly to a
pointe. Thecam-cylinderhaslocated within
its inner surface the usual cams for operating
the needles, and the needles are formed with
a shank, as shown in Fig. 14 at f, for the pur-
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pose of engaging these cams, all of which is
in the usual form and about which there is
nothing new. A face view of one of these
cams 18 shown in Fig. 4 at F . "The rotation
of the cam-cylinder arcund the needle-cylin-
der therefore compels the needles located in
the slots in the needle-cylinder D to recipro-
cate in theusunal manner.  Theneedle-table,
as shown by Fig. 5, contains a number of ra-
dial slots 111, eorrespondmﬂ in number to
the number of slots in the periphery of the
needlie-cylinder and solocated that these slots
are interposed between the extensions of the
slots in the needle-e¢ylinder. The needle-
table Cis detachably fixed to the needle-cyl-
inder D by means of pins 2% fixed in the
needle-cylinder, and slots p*, formed in the

table and arranged to engage over the pro-

truding end of the pins, as seen 1n Fig. 3.
Located above the needle-table are two or
more cam-rings. In the device in question
two are shown, termed the *‘Inner” cam-ring
(= and the ‘““outer” cam-ring II. These cam-

rings are connected together by means of the

radial arms J J J. The outer ends of these
radial arms have adjustable bifurcated ex-

tensions K K K, a detail of which is shown-
1n Ifig. 15.

These bifurcations extend down-
wardly below the top of the needle-table and
are adapted to engage in the upper and outer
ends e ¢ of the arms E K and constitute an
adjustable engagement between the cam-cyl-

“inder B and the cam-rings, which compels
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the cam-rings to rotate simultaneously with
the rotation of the cam-cylinder I3, as they
are thus locked to it; and by means of the
cams, to be hereinafter described, under-
neath the cam-rings, they simultaneously op-
erate the needles in the slots [ [ [ of the nee-
dle-table C. The simultaneous action of the
needlesin the needle-cylinder and the needle-
table 1s very plainly shownin Kigs. 9 and 10.
As the slots in the needle - table extend to
the periphery, any portion of the needles lo-
cated therein may be drawn outwardly so that
their shanks 7' /' will not engage the cams lo-

cated underneath the outer cam-rlng or can-

not engage in the cams located in the inner
cam-ring G, and thus such needles will not be
operated. Also, needles can be taken out of
theneedle-siotsin the needle-cylinder, and by
this means almost an infinite variety of com-
binations of stitches and corresponding fabric
can be made. A framework is erected upon
the top of the cam - rings, consisting oi the
standards L L. L, held by the disk M, and upon
which are located spindles m m for the recep-
tion of.spools carrying yarn, which may be of
different varieties or colors. A centralstand-
ard M’ is provided, car 1"5 ing at its upper ex-
tremity yarn- ﬂmdes m'.

Upon the inner cam-ring G is attached a
100}_) presser N, (shown in Fw* 9,) having a
foot N’ e‘;tendmﬂ‘ eoneentmecﬂly inside of the
needle-cylinder, _the object of whichisto press
downward and outward closely to the needles
the loops formed by the knitting. Alsoupon

from rising

and outer

580,833

the inner cam-ring is attached a yarn-guide
N=, it being, in the form shown in Figs. Sand

9, perfomied with two holes, one of whmh n,
isin the ordinary form and the other, 1/, is de-
signed by me. The object of the second 7,
is to carry into the fabric a second yarn %2

which is shown as being knit into the f::’bbuc_

in Fig. 9. There is a guide N* and presser-
foot N for eachring G Hof said cams, asshown
in Figs. 1 and 7, and corresponding cams in
cvlinder B; that is, one feed for each set of
cams. Theneedleslocatedintheneedle-table
are of the form shown in Figs. 8, 9, 10, and 15
at N3, Inthisformtheneedles N°have a barh
located upon them at »n° a short distance from
the extreme end n*, and the barbs catch the
second yarn n? and push it inward above the
latches of the cylinder-needles, thus forming
the loops, asshownin Fig. 9. These loops are
then held by their I‘GS]_)QCtIVG forked loopmn-
needles until the adjacent hocked needles in
the needle-cylinder have engaged both yarns
and drawn them down through the loops car-
ried by the vertical hooked needles, when the
first - named loop, or the one formed by the
forked looping-needle, is firmly tied with the
stitch of the fabrie. The forked looping-
needles are then withdrawn for the next oper-

ation, which may be repeated several times

during a single revolution of the cam-ring.
The forked looping-needles are held in po-
sition upon their needle-table by means of an

‘inner ring P, which occupies a rabbet cut in

the inner ed ﬁ'e ol Lhe needle-table, as shown
in Ifig. 3. The ring, being sprung into place,
holds the forked loopinn-needles so that they
reciprocate underneath it and are prevented
at their inner extremities during
such reciprocations. The ring can be inte-
oral with the cam-ring and rotate w ith it, as
Sh(m nin Big. 7

In Fig. 7 are shown the cams in the inner
cam-rings, the arrows on the rings
showing the direction in which the rings may
move
showing the direction in which the needle-
shanks enter the cams. These cams in ring
H consist of grooves in the under face of
the ring, the grooves being marked /f. In-
terior concentric grooves. are formed 1n the
bodyof theringath'. Theseinterior grooves

L' ' lead outwardly at each end at 7% the in-

terior angular outward grooves meeting and
forming an apex at 1. Located at the ex-
tremity of the grooves i’ A" are dogs A*, which
are adapted to shift, as shown by the dotted
lines,and guard theentrancesinto the grooves
h?.  Located at the apex or meeting-point of
the grooves h* I*at h® A3, is also a dog /v,
which is adapted to swing from side to side.
These dogs are adapted to enable the cam-
rings to be turned in either direc{ion. On
the forked looping-needle entering from the
opposite point to that indicated by the arrow
it strikes the dog h* and reverses the posi-
tion shown to that of the dotted line. IPass-

ing into the groove fh, it is deflected by the

“and the arrows outside of the rings
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dog 75 over and beyond the apex of the cam

h® into the groove h?% and thence onward to

the opposite dog 44, which is thrust from the
position shown into that of the dotted line,
and thence outward. 7Thisreversal isneces-
The inner
cam-ring & has also therein cams similarly
constructed, which may be located at any

- point in the circle desired, the onlylimitation

10

upon the location being their relation to the

camsin the cam-cylinderandthe yarn-guides.

It will readily be understood from this that

~any number of cams in a single ring and

15
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- venlentrelation around the center.

needles in the needle-cylinder.

guides consistent with the space may be em-
ployed, although I have thought it sufficient
to show a single set in the relation indicated
in Fig. 7, and which are so arranged as to op-
erate the horizontal forked looping-needles
at the proper time with relation to the hooked
The grooves
and dogs in the inner cam-ring are marked,
respectively, g g ¢’ ¢%, with an apex ¢°, and the

dogs g* and ¢° and as the mode of operation

is precisely the same it will not need to be re-

peated. ) |
It is obvious that while T have shown and

described two cam-rings one, or even three

‘or more, might be employed without depart-

Ing from my invention, and the cams carried
by these rings may be arranged in any con-
Of course
in the use of one cam-ring the needles, unless

- some of them are withdrawn, will all be op-
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erated by each cam, and will consequently
produce a fleece-surface of loops in a much
thicker and different arrangement than the
needles would as at present shown; but it
would not be as desirable for producing many
varieties of fabric. This is apparent from
the fact that in the use of two rings, as illus-

trated in the drawings, the needles N2 have

lugs /" arranged to be engaged by the cams
of the outer ring, while the short needles

have lugs /' in position to be engaged by the

cams of the inner ring and that the second
cam does not operate the same set of needles
as the first. It will thus be seen that while
I may employ one or more cam-rings, and also
one or more feeders, I rather prefer the num-
ber shown, as I am then able to operate the

long forked looping-needles independent of

55

the shorter ones, and thus secure a greater
variety of designs. | |

I have shown in Fig. 14 a common needle
for the purpose of illustrating certain differ-

ences between it and my forked looping-nee-

dle, (shown in Fig. 13,) in which the outer

ties of the split ends are sprung outwardly,
as shown at T, the ends being £ . 'When the
needles are placed in the grooves and have
split ends, the split ends expand slightly and
produce a spring tension against the sides of
the grooves, thereby keeping the needles in
place and preventing their jumping, as is too
often the fault with the common needles.

tangles to the axis of the needle-cylinder, and

“trate the relation of the parts.

‘sented at y~.

In Figs. 8, 9, and 12 are illustrated various

‘g

modes of operation depending upon different

arrangements and which will result. in the

70

formation of different sorts of fabric due to
variations in the treatment of the looping-

yarn n2 . o

In Fig. 8 the yarn-guide N* carries but one
thread v, instead of two, as shown in Figs.
9 and 12. In this Fig. 8 the needles N3 ex-
tend under the yarn w, as shown at W', with-
out the barb n° engaging it, so that when the
yarn 1w 1s drawn into the fabric by the cylin-
der-needles -the needle N?is in the position

75

80

shown in Fig. 8, holding the yarn above ift,

and thus making the open-work fabric.

In Fig. 9 the yarn w is shown as also lying
over the needles N°® and not being engaged
by the barb n°, but in this case the fabric is
constructed with an additional yarn »?, which
1s engaged Dby the barbs of the needles N°,

‘and both are knitted or drawn into the work

by the cylinder hook-needles, as in Fig. 8.
In Ifig. 11 1 have shown the presser-foot,
varn-guide, and yarn in position, omitting

Q0

the needles and fabric to more clearly illus-

In Fig. 12 I have shown two yarns »° and
w being knit into the fabric; but instead of
using the barbed needles N® in the table I
use the ordinary hook-needle, as shown in

ric by the hooks v y of the needles, as repre-
The yarn w is not guided by a
yarn-guide similar to that shown in the other
figures, but instead a presser-foot N* has a
perforation therein, through which the yarn
w 1s carried, as shown at n', This presser-
foot differs from the one shown in Fig. 11 in

that 1t 1s designed to act as a yarn-guide as

well as a presser-foot; but I do not deem 1t
necessary to limit myself in the construction
of this quality of fabric to this combined
yarn-guide and presser-foot, as two separate
devices might be readily employed with the
same results. The use of this guide brings
the yarn w a little distance inwardly from
the face of the fabric and does not permit of
1ts being worked therein simultaneously with
the yarn n>.

What I claim is— |

1. Inaround-knitting machine, the combi-

nation of a needle-cylinder having needle-

holding slots in its periphery and parallel
with 1ts axis, a surrounding cam-cylinder
adapted to reciprocate the needles held in the

needle-cylinder, a needle-table detachably

fixed to the upper portion of the needle-cyl-

containing in said surface radial slots extend-
ing from the upper edge of the needle-cylin-
der outwardly, cam-rings superimposed upon
the needle-table, means for causing the rings
to rotate with the cam-cylinder, sald cam-

rings carrying on their under surfaces cams,

forked looping-needles held in the radial slots

1 in the needle-table and adapted to engage

9_5

IFig. 14, and the yarn wisdrawn into the fab-
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with said cams whereby they are 1eclproeated

In said slots sunultfmeously with the recip-

rocations of the needles in the needle-cylin-

der, substantially as desecribed.
‘7‘ In a round-knitting machine, the combi-

nation of a needle- oylmder havmn' needle-
holding slots in its periphery and parallel

- with 1ts axis, a surrounding cam- eylmdel

10

20

adapted to reciprocate the needles held in the

needle-cylinder, a needle-table detachably -
fixed to the upper portion of the needle-cyl-
inder and having an upper surface at right
angles to the axis of the needle-cylinder, and
containing in said surface radial slots extend-
ing from the upper edge of the needle-cylin-

der outwardly, cam-rings superimposed upon

1n the needle-table and adapted to engage

- with said cams whereby they are reciprocated

.30
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in sald slots simultaneously with the recip-
der, and a superimposed frame carried by the
cam-rings,and having thereon spindles adapt-

ed to receive spools on which is wound the
varn to be knit, substantially as described.

with its axis, a surrounding cam-cylinder

needle-cylinder, a

tending from the upper edge of the needle-

upon the needle-table, means for causing the

rings to rotate with the cam-cylinder, said:

cam-rings carrying on their under surfaces
cams, forked looping-needles held in the ra-
dial slots in the needle-table and adapted to
engage with said cams whereby they are re-
ciprocated in said slots simultaneously with
the reciprocations of the needles in the nee-
dle-cylinder, and a yarn-guide adapted to re-
celve the strands of yarn from the spools and
to guide the same into the needles, substan-
t1a11y as described.

4. In a round-knitting machine, the com-
bination of a needle- eyhnder having needle-
holding slots in its periphery a-nd_ parallel
with i1ts axis, a surrounding cam-cylinder

adapted to reciprocate the needles held in.the

needle-cylinder, a needle - table detachably

fixed to the upper portion of the needle-cyl- |
right

inder and having an upper surface at

angles to the axis of the needle-cylinder, and
contammﬂ* in said surface radial slots ex-
tending from the upper edge of the needle- -
cylmder outwardly, cam-rings superimposed
upon the needle-table, means for causing the |

rings to rotate with the cam-cylinder, said
cam-rings carrying on their under surface
cams, forked looping-needles held in the ra-
dial slots in the needle-table and adapted to

engage with said cams whereby they are re-
mproeated in said slots s1multaneously with

the reciprocations of the needles in the nee-
dle-cylinder, and means whereby power is
applied torotate synchronously the cam-rings

and cam-cylinder, substantially as described.

5. Inaround-knitting machine,a fixed hori-
zontal table carrying forked looping-needles
reciprocating in radial lines from a common
center, in combination with cam-rings adapt-
ed to rotate about a common center superim-

| posed upon the table, said cam-rings adapted
the needle-table, means for causing therings |
to rotate with the cam- cylinder, sald cam-
rings carrying on their under surfaces cams, .
forked looping-needles held in the radial slots .

to operate different sets of for ked looping-
needles, substantially as described and for
the purpose set forth.

6. Inaround-knitting machine a fixed hovi-

| zontal table carrying forked looping-needles
| reciprocating in radial lines from a common
| center, in combination with cam-rings adapt-
rocations of the needles in the needle-cylin-

ed to rotate about a common center supérim-

i posed upon the table, said cam-rings adapted
| to operate different sets of forked looping-
| needles, and means for operating said cams,
; substantla,lly as described.

3. In a round-knitting machine, the com-
bination of a needle-cylinder having needle- !
holding slots in ifs periphery and parallel

As an article of manufacture, a needle
designed to be mechanically operated, and
having a shank at one end adapted to be en-

| gaged by cams, a raised nose n**upon the same
adapted to reciprocate the needles held in the
a mneedle-table detachably
fixed to the upper portion of the needle-cyl- -
inder and having an upper surface at right
angles to the axis of the needle-cylinder, and
containing in said surface radial slots ex-

side as the shank, and a raised barb or point
n°located also upon the same side as the shank
and between the raised nose n**and theshank,
substantially as described.

8. In a kmttmn-maehme the combination -

of aneedle- cylmdel a needle- -plate, a hooked

the two, and a pushing-needle N° mechanic-
ally operated at substantially right angles to

the hook-needle in the other of the two, and
| means for reciprocating the needles respec-

tively, substantially as and for the purpose
described.

9. In a knitting-machine, the combination
of a needle-cylinder, a needle-plate, slots
formed in said needle-plate and needle-cylin-
der, hooked needles adapted to operate in the
slots formed in sald needle-cylinder, forked
looping-needles adapted tooperatein theslots
in said needle-plate, said needle-cylinder and
needle-plate so adjusted with respect to each

A
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90
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{ needle mechanically reciprocated 1in one of
cylinder outwardly, cam-rings superimposed
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other as to support the hooked mneedles at

right angles to the forked looping-needles,
cams adapted to operate said forked looping-
needles and means for operating said hooked
needles, substantially as described.

In testimony whereof I sign this specifica-
tion in the presence of two witnesses.

CHARLES E. WAKEMAN.

Witnesses: . |
KITTIE GRAHAM,
LEONARD LANHAM.
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