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ing at the same from the right. 

UNITED STATES PATENT OFFICE. 
CHARLES H. WHITCHER, OF IPSWICH, MASSACHUSETTS. 

KNITTING-MACH NE. 

No. 812,314. Specification of Letters Patent, Patented Feb. 13, 1906. 
Application filed December 23, 1903, Serial No, 186,267, 

To all tohom, it may concern 
Beit known that I, CHARLEs H.WHITCHER, 

a citizen of the United States, residing at Ips 
wich, in the county of Essex and State of 
Massachusetts, have invented an Improve ment in Knitting-Machines, of which the fol 
lowing description, in connection with the ac 
companying drawings, is a specification, like 
characters on the drawings representing like 
parts. w 

This invention has for its object to improve that class of knitting-machines employing 
cylinder and dial needles, my improvements 
being directed to novel means for automat 
ically moving the drawing-in cam for actu 
ating the dial-needles, whereby the needles 
may be used for knitting a fabric with either 
royal-rib stitch or plain-rib stitch, the fabric 
knitted being employed, it may be, for rib 
tops or cuffs. The plain-rib stitch courses 
will be used, as commonly done, in the for 
mation of the welt for the top or cuff. The 
machine to be herein described may, how 
ever, be used for knitting any fabric wherein 
it is desired that portions of the fabric show 
the royal-rib stitch and other portions the 
plain-rib stitch. 

In accordance with my invention the dial 
camplate sustains a plate that receives and 
guides a slide-bar connected with the draw 
ing-in cam for the dial-needle, said plates, as 
shown, also sustaining a vertical shaft hav 
ing a cam that acts in the rotation of said 
shaft directly on said slide-bar to move the 
dial-needle, or drawing-in cam into position 
to coact with the cylinder-needles and take 
thread from the usual one-feed thread-guide 
for the production of a royal-rib or plain-rib 
stitch. The shaft at its lower extremity be 
low its cam has two rows of arms occupying 
positions in different horizontal planes and 
one set of said arms in the rotation of the 
dial - cam plate being adapted to strike 
against a stationary finger, while the other 
set of arms contacts at times with a movable 
pattern-controlled finger. When both fin 
gers occupy their operative positions, the 
royal-rib stitch will be knitted; but when the pattern-controlled finger occupies its inoper 
ative position then the rib-stitch only will be 
knitted. 

Figure 1 shows a sufficient portion of a knit 
ting-machine with my improvements added to 
enable my invention to be understood. Fig. 
2 is a view of the machine shown in Fig. 1 look 

for plain-rib knitting. 
sition for royal rib, and Fi 

enlarged detail in plan of the dial-cam plate 
and the means employed to shift the dial 
cam. Fig. 4 is a section in the line ac, Fig. 
3, the dial-needle cam being in the position 

Fig. 5 is a similar sec 
tion showing the dial needle-cam in the po g. 6 is a plan view 
of the cam that is artially rotated at the 
proper times under the control of the pattern 
surface to shift the dial needle-cam into one 
or its other operative position. - 

Referring to the drawings, A represents 
the bed of a knitting-machine, sustained on 
legs A'. The bed receives centrally a cam 
ring A', having at its inner side usual cams to 
raise and lower a circular series of vertically 
arranged latch-needles. Inside the cam-ring 
A* is a cylindrical needle-bed A, grooved to 
receive the latch - needles. The bed has 
erected upon it in usual manner a series of 
posts B, sustaining a cross-head B, having a 
hub B*. This hub receives an upright shaft 
B', that is fixed in said hub by a suitable set 
screw B. To the lower end of the shaft Bis 
fixed in usual manner the dial-camplate B 
for acting upon the butts of the dial-needles 
and moving them in the dial-bed B, said bed 
being loose with relation to the shaft B and 
coacting with the needle-cylinder in usual 
manner, so that said needle-cylinder and 
dial-bed remain stationary while the cam 
ring and the dial-needle cam and plate re 
volve. 

It will be understood that the lower end of 
the cam-ring has a series of bevel-teeth that 
are engaged by a bevel-pinion on a power 
shaft, the rotation of which rotates said cam 
ring for knitting. I have not herein shown 
the power-shaft, for the reason that it, as well 
as the parts so far described, are and may be 
as in common use. 
The legs A of the machine have a bracket 

A*, that sustains a rock-shaft g, having con 
nected with and extended therefrom an arm 
g. The machine-frame sustains a stud h, 
upon which is mounted a ratchet-wheel m, 
and behind this ratchet-wheel (see Fig.2) and 
sustained by the hub of said ratchet-wheel 
is a pattern-surface m', having suitable pins 
or projections, the chain being represented as 
driven by a sprocket m, that may form part 
of the hub of the ratchet-wheel m. The pat 
tern surface or chain referred to acts inter 
mittingly against a finger g', fast to the rock 
shaft g, and moves the lever g up or down, 

Fig. 3 is an according to the requirements of the work, as 
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will be hereinafter described. The ratchet 
wheel derives its movement from a pawl h, 
piyoted to one end of a lever h, pivoted ath', 
said lever being moved intermittingly by a , 
slide-bar h’, having a pinh, that acts, when 
the slide is moved, against the incline portion 
2 of the lever, a spring 5 acting normally to 
hold the left-hand end of the lever down. 
The parts so far described and designated 

by small letters are common to my Patent. 
No. 755,975, dated March 29, 1904 and, there 
fore do not need to be herein further de 
scribed. I will now proceed to describe the 
parts that I have added to a machine' of the 

it will 

general construction of that represented in 
my said patent, by which through the pattern 
surface the knitting may be readily changed 
from royal rib to plainrib, and vice versa. 

Referring to Figs. 3 and 5, where the dial 
tiple B is illustrated on a larger scale, 

be seen that said cam-plate has pivoted 
upon it at 10, Fig. 3, a drawing-in cama, that 

25 

may be of usual construction. This cam re 
ceives a screw-stud a?, that is extended 
through a hole in the dial cam-plate and 
through a slide-bar a”, thatisfree to be moved longitudinally in a groove in a plate a, fixed 
to the cam-plate by screws.a. The plate a 
has erected on it a hubb, that is connected 
therewith by screwsb'. The upper end of 
this hub receives a friction-washer b, that 
may be of leather or other usual material, 
and on top of this washer is a metallic fric 
tion-washer b, and this latter washer sus 

35 tains, as shown, a third washer b, through 
which is extended a screw b, said screw 
entering a shaft b", that takes its bearing in 
said hub. This shaft b° just below the plate 
a has an attached cam c, and below said 
cam the shaft carries a hub-c', having arms 
c. c. extended therefrom, as best shown in 

45 

Fig. 6, the arms c' being in the same line and 
the arm c' being at right angles thereto and 
located in a different plane, as represented in 
Figs. 4 and 5. The plate a has connected to 
its under side by screwsb's a plated, that 
sustains the inner end of the slide a”. The 
slide a' has erected upon it a pin d, that is 
connected by a spring d with a studd, rising from plate a, said spring acting normally to 
move the slide a to the right, Figs. 1 and 4, 
and keep its end in contact with the 'cam c, 

55 
it the drawing-in cama. 

in the 

and it will be understood that when said 
cam is rotated, as will be described, it will 
act to move theslide outwardly and take with 

t 
1. 

When the narrower 
ends of the came (see Fig. 6) act as in Fig. 
4, the slide and drawing-in cam will be put 
E. resented in said figure, - where the dial-need 

will be drawn into cast off their loops and 
knit a plain-rib fabric; as when knitting in 
the production of welts or tucks, which is 

65 
effected by the plain-rib stitch following the 
production of the royal-rib stitch. When, depressed position, and the shaft b is again 

es, one only being shown, 
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however, the longer face of the cam c acts 
against the inner end of the slide a', then the 
drawing-in cam is held in the position shown 
in said Fig. 5, the dial-needles not being 
drawn in far enough to cast off their loops, 
and as a result the stitch is that known as 
the “royal rib. To rotate this cam c, I 
have provided means which I will now de 
scribe. 
The bed has secured to it by a suitable bolt 

e: a stande', slotted at e” to receive the foot of 
aposte', having a hole to receive an adjust 
able fingere'. The post is locked in its ad 
justed position in the slot e°by a suitable nut 
e”. The fingere' is extended forwardly in the 
ath of the lowermost arms c, extended 

from the shaft b°. 
'from it a hollow post f, having a slot f' to re-- 
ceive a projection f, extended from a verti 
cally-moving rod if, said projection and slot 
acting to prevent any rotation of said rod. 
The rod f sustains in an adjustable manner a 
finger if, that is extended therefrom, (see 
Figs. 3 and 4,) and this finger may be put 
into the path of movement of the arms c, 
extended from the shaft b°, as when royal-rib 
knitting is to be done, or may be put into a 
position out of the path of movement of said 
arms, as represented in Fig. 4, as when plain 
'rib knitting is to be done, the presence of the 
finger bin its operative positioninsuring the 
relative step-by-step movement of the shaft 
b° and the production of the royal ribstitch. 
In operation let it be supposed that the le 

verg has been raised through the action of 
the pattern-chain and has lifted the rod if, 
so that the finger f. stands out of line with 
the path of movement of the arms c, extend 
ed from the shaft b°. In this condition the 
came may hold the drawing-in camin the po 
sition Fig. 4 for as many courses as may be 
-indicated by the pattern-chain, and at this 
time plain-ribstitch will be knitted. When, 
'however, a change is desired in the knitting 
from the plain-ribstitch to the royal rib, then 
a projection of the pattern-cylinder will act 
to lower the rod f, putting the finger fin the 
ath of movement of one of the arms c, then 

at the front of the head c', and as soon as one 
of said arms in the rotation of the dial cam 
plate in the direction of the arrow, Fig. 3, 
smeets said finger the shaft b° will be given a 
quarter-turn, moving it in the direction of the 
tarrow thereon, Fig. 4. This movement will 
bring one of the arms c' in the path of move 
timent of the always-stationary finger e, so 
(that in the continued rotation of the dial 
"cam plate the shaft b will immediately have 
imparted to it, another quarter-turn, while 
another course is being knitted; but this time 
the drawing-in cam will occupy the position 
Fig.5. After the knitting of this first course 
another arm 'c' in the rotation of the dial-cam plate meets the finger?, then occupying its 
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given a quarter-turn. So long as the royal 
rib stitch is being knitted course after course 
the shaft band its cam will be moved a quar 
ter of a turn for each rotation of the dial-cam 
plate, the needles at one rotation occupying 
the position Fig. 4 and at the next rotation 
the position Fig. 5. When, however, the 
pinf is raised by the pattern-chain and held 
up in the position Fig. 4, then during all the 
rotation of the cam-cylinder and the dial 
cam plate carrying the drawing-in cam the 
knitting will be of the usual plain-rib variety. 
I have not shown the usual thread-guide 

for supplying the thread to the needle, nor 
have I seen fit to herein illustrate the cylin 
der-needles, as they are and may be all as 
common in single-feed rotary-rib machines. 
The ratchet-wheel h herein shown is 

common to my said patent, and it may be 
used, if necessary, to operate the slackcourse 
and welt attachment as provided for in said 
patent, the slack course serving to separate 
the fabric at desired portions of its length to 
be used for rib tops or cuffs or to be applied 
to a transferrer that the loops may be picked 
onto any series of needles in Order that a leg 
or foot or other portion of a garment may be 
knitted to the rib or cuff. 

It will be noticed herein that the slide-bar 
connected directly with the drawing-in cam 
of the dial needle-plate is acted upon directly 
by a double-ended cam on a vertical shaft, 
and this shaft is rotated intermittingly step 
by step during each rotation of the dial-cam 
plate so long as royal-rib stitch is desired; 
but whenever a plain-rib stitchis desired then 
through the pattern-surface described the 
finger f', under the control of the pattern 
surface, is raised or put into its inoperative 
position, and immediately further rotation 
of the cam-shaft b'is stopped, and thereafter 
plain-rib stitch will be made for as many 
courses as the dial-cam plate is revolved and 
the fingerf" is in its inoperative position. 

Having described my invention, what I 
claim, and desire to secure by Letters Pat 
ent, is 1. In a knitting-machine, the combination 
with a dial-needle bed, a dial-cam plate and 
its drawing-in cam, a vertical shaft having a 
cam, and means to rotate said shaft intermit 
tingly, and devices intermediate the cam on 
said vertical shaft and the said drawing-in 
cam that said cam on the vertical shaft may 
change the position of said drawing-in cam 
according to the class of knitting to be done. 

2. In a knitting-machine having a needle 
bed and cam-ring for moving a series of cyl 
inder-needles; a dial-needle bed and dial-cam 
plate for moving a series of dial-needles to co 
act with the cylinder-needles, a drawing-in 
cam for the dial-needles, a vertical shaft hav 
ing a cam, means acting automatically to ro 
tate said shaft, and means intermediate the 

cam on said shaft and said drawing-in cam 
that said shaft as it is rotated may insure 
two different positions for said drawing-in 
cam according as it is desired to knit royal 
rib or plain-rib stitch. 3. In a knitting-machine having a needle 
bed and cam-ring for moving a series of cyl 
inder-needles, a dial-needle bed and dial-cam 
plate for moving a series of dial-needles to co 
act with the cylinder-needles, a drawing-in. 
cam for the dial-needles, a slide-bar con 
nected with said drawing-in cam, a vertical 
shaft having a double-ended cam, a spring 
acting normally to bear said slide-bar to 
ward said double-ended cam, and means act 
ing automatically to rotate said shaft that 
its cam may insure two different positions 
for said slide-bar and the drawing-in cam ac 
cording as it is desired to knit the royal-rib or 
plain-rib stitch. 

4. In a knitting-machine, a drawing-in cam, 
a connected slide-bar, a vertical shaft having 
a cam, and two series of arms below said cam, 
said arms occupying a position in different 
horizontal planes, two fingers one coacting 
with each set of said arms, and a pattern 
surface to change the position of one of said 
fingers to stop the rotation of said cam when 
only plain-rib knitting is to be done. 

5. In a knitting-machine, a drawing-in cam, 
a connected slide-bar, a vertical shaft having 
a cam, and two series of arms below said cam, 
said arms occupying positions in different 
horizontal planes, a stationary finger coact 
ing with one set of said arms during the knit 
ting of each course of stitches, and a pattern 
controlled finger which may be put in posi 
tion to be struck by the other set of said arms 
or into a position out of the path of move 
ment of said set of arms to thereby arrest the 
rotation of the shaft having said cam. 

6. In a knitting-machine, a dial-cam plate 
having a pivoted drawing-in cam, a slide con 
nected with said drawing-in cam, a plate con 
nected with said dial-cam plate and serving 
as a guide for said slide, a hollow hub, a shaft 
rotatably mounted in said hub and having a 
cam and projecting arms, a pattern-surface, 
a stationary finger, and a movable pattern 
controlled finger, the position of the pattern 
controlled finger determining whether or not 
the shaft having said camshall be rotated in 
termittingly for the production of a royal-rib 
stitch, or if said shaft and its cam shall be 
stepped, for the production of a plain-rib 
stitch. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

CHARLES H. WHITCHER 
Witnesses: 

GEO. W. GREGORY, 
EDITH M. STODDARD. 
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