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ABNER McMICHAEL AND FRANK. B. WILDMAN, OF NORRISTOWN, 
PENNSYLVANIA. 

CIRCULAR-KNITTING MACHINE. 
SPECIFICATION forming part of Letters Patent No. 508,965, dated November 21, 1898. 

Application filed May 4, 1898, Serial No.472,931. (No model.) 

To all whom, it may concern. 
Be it known that we, ABNER MCMICHAEL 

and FRANK B. WILDMAN, of the city of Nor 
ristown, Montgomery county, State of Penn 
sylvania, have invented an Improvement in 
Circular-Knitting Machines, of which the fol 
lowing is a specification. 
Our invention relates to circular knitting 

machines, and consists of certain improve 
ments which are fully set forth in the follow 
ing specification and shown in the accompa 
nying drawings. 
More particularly our invention relates to 

automatic knitting machines, in which the 
needles are controlled by movable needle di 
recting cams which are automatically actu 
ated by a pattern chain. 
Our improvements relate particularly to 

the devices. for automatically operating the 
needle directing cams of the horizontal nee 
dle dial, for the purpose of drawing the nee 
dles in or moving them farther out, in the 
manner well known in the art of knitting. 
Our invention is not concerned with the 

particular construction of the knitting ma-. 
chine itself or of the movable needle direct 
ing cams but relates wholly to the devices for 
automatically moving such cams in a circular 
knitting machine. 
Our improvements are designed to accom 

plish greater efficiency in operation with sim 
plicity in the construction of the mechanism employed. 
We shall now refer to the accompanying 

drawings for the purpose of particularly ex 
plaining the construction and mode of opera 
tion of our improved devices. 
In the drawings: Figure 1 is a side eleva 

tion of a circular knitting machine having 
our improvements applied to it with the base 
frame in section. Fig. 2 is a similar View of 
the lower portion of the machine illustrating 
a modification of our invention. 
sectional plan view of the machine on the 
line ac-ac of Fig. 1. Fig. 4 is an inverted plan 
view of the cam dial. Fig. 5 is a front ele 
vation of a portion of the cam controlling 
mechanism on an enlarged scale. Fig. 6 is 
an enlarged end elevation of the same. Fig. 
7 is a vertical sectional view of the same on 
the line y-y of Fig. 3 also on an enlarged 

Fig. 3 is a 

scale. Fig. 8 is a detail view of one of the 
toothed wheels for controlling the cam actu 
ating levers. Fig. 9 is a detail view of the 
pattern ratchet for driving the pattern chain; 
and Fig. 10 is a horizontal sectional view on 
a reduced scale of the lower portion of the 
machine taken on the line 2-2 of Fig. 1. 
As has been previously stated our inven 

tion relates particularly to the devices for op 
erating the movable cams of the cam dial to 
control the horizontal needles and the par 
ticular construction of the knitting machine 
in other respects is immaterial to our inven 
tion. 
In the drawings for the purposes of illustra 

tion, we have shown a knitting machine of 
well known construction having our improve 
ments applied. to it. . 
A is the ordinary stationary bed plate. 
B is the cross head from which the station 

ary cam dial C and the rotary needle dial D 
are suspended. 
E is the rotary needle cylinder which car 

ries the vertical needles. 
The horizontal needle dial D and vertical 

needle cylinder E constitute the rotary knit 
ting head of the machine. 
F is the stationary cam ring which contains 

the usual cams for operating the vertical nee 
dies. 

55 

o 

75 

G is the annular bevel gear which carries . 
the needle cylinder and is operated by a bevel 
pinion G' on the counter shaft g in the usual 
mann.0r. 
G is an annular base plate carried by the 

depending frames G of the rotary gear plate 
G and guided in the annular base frame H. 
O' is the annular guide frame for the fin 

ished fabric carried by the plate G°. 
The dial C is provided with appropriatesta 

tionary and movable cams to act upon the 
heels of the horizontal needles and move the 

90 

needles in or out as the character of the knit 
ting may require. Such cams are particu 
larly shown in the plan view of the inverted 
dial Fig. 4. In that figure, C. are the station 
ary cam grooves or guides for the needles and 
b are the movable directing cams which are 
shown as grooved cams pivoted as at b' adja-. Ico 
cent to the grooves C and movable in and out. 
These cams b receive the needles as they pass 

95 

  



5 

O 

25 

2 508,965 

from the grooves a and carry them in or out. needles controlled by the two cams b, b are 
In the drawings four of such movable cams b 
are shown, two of which are operatively con 
nected with the mechanism for moving them, 
but it is immaterial to our invention whether 
one or more of such movable cams are used, 
as it is applicable equally to two or more 
feeds. 
As shown in the drawings the invention is 

applied to a four feed machine, the alternate 
cams b being operated. If desired two adja 
cent cams may be operated, instead of two op 
posite or alternate ones, by connecting the op 
erating mechanism with two adjacent cams 
instead of With the alternate cams. Each cam 
which is to be operated is connected by a pin 
b° through a slot b with the operating rod B' 
Or B. 

c are the thread guides upon the dial Clo 
cated adjacent to the cams b So as to feed the 
thread at the points where the horizontal 
needles are operated by the cams. 
So far as we have described the machine it 

is of well known construction. 
We shall now particularly describe our im 

provements, which for purposes of illustra 
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tion we have shown applied to the machine 
described. 

I is a shaft journaled in suitable bearings i 
in a bracket I' carried by the main frame of 
the machine. 

J is a pattern chain wheel loosely journaled 
on the shaft I. 

J' is the pattern chain carried by the pat 
tern chain wheel J. 
J is a ratchet wheel secured to the Sprocket. 

wheel J. 
K is a second ratchet wheel fast upon the 

shaft I and adjacent to the sprocket wheel J. 
L and L are toothed. Wheels or disks fast 

upon the shaft.J so as to rotate with it. 
M, M' are bell cranks fulcrumed as at m on 

the bracket I, One end of each bell crank 
bears upon one of the toothed wheels L., I, so 
as to be rocked by the teeth thereof, and the 
other end is connected (preferably by a pin 
and slot connection) with one of the cam op 
erating rods B', B°. Each toothed wheel L or 
L' acting upon its appropriate bell crank M. 
or M' operates the corresponding rod B or B° 
and moves the cam b to which that rod is con 
nected. 
With the construction shown the teeth of 

the wheels L., L are so disposed relatively to 
one another, that the tWO bell Cranks are si 
multaneously operated in Opposite directions, 
a tooth of one wheel acting upon the free end 
of the bellcrank to move it Out, While the free 
end of the other bell crank sinks into a recess 
between a pair of teeth on the other wheel and 
is moved in. This opposite operation of the 
two bell cranks produces a corresponding op 
posite simultaneous shifting of the rods B, B 
and causes them to operate the two cams b, b 
similarly with reference to the dial and nee 
dles by reason of their location at opposite 
sides of the dial, as is shown in Fig. 4. The 

thus acting at any time in the same manner. 
To maintain the free ends of the bell cranks 

M, M' in close contact with the toothed pe 
ripheries of the wheels L,L’so as to be always 
actuated, they may be provided with springs 
acting to press them in contact with the wheels. 
In Fig. 7 we have shown our preferred con 
Struction for applying this spring pressure to 
the bell cranks. Each bell crank is provided 
with a projecting arm M which is acted upon 
by a spring M8 contained in a recess I in the 
bracket or frame I'. These springs acting 
upon the arms M of the bell cranks hold their 
free ends in contact with the toothed periph 
eries of the wheels L,L'. To permit the ad 
justment of the springs M to regulate their 
tension their lower ends - may be supported 
upon movable blocks m, which may be ad 
justed by screws m'. 
While it is not material to our invention 

in what manner the toothed wheels L., L'are 
constructed we prefer to employ the con 
struction shown in which the toothed periph 
eries are composed of chains L* composed of 
high and low links l, l. These links are also 
preferably arranged alternately single and in 
pairs, the single linkst fitting between lugs 
lon the peripheries of the disks of the wheels, 
which thus serve to hold the chains in place. 
The pattern chain J may be similarly con 
structed of links arranged alternately single 
and in pairs, with the single links lying be 
tween the lugs on the periphery of the 
wheel J. The links of the pattern chain are 
however, all of the same height except at such 
points as it is desired to operate the cams b, 
b to change the positions of the needles, at 
which points the pattern chain is formed 
with a low link f which thus constitutes a 
notch in the chain for the purpose herein 
after, explained. The free ends of the bell 
cranks M. may be provided with antifriction 
rollers or idlers M which run in contact with 
the peripheries of the wheels L., L’. 
We shall now describe the mechanism for 

operating the shaft I and toothed wheels L 
T. for the purpose of moving the cams b, b. 
N, N are two shafts journaled vertically in 
Suitable bearings in carried by the frame of 
the machine and having their upper ends ex 
tending up into or near the bracket I'. The 
lower ends of these shafts are provided with 
pinions N, N' which are geared together so 
that the shafts will rock together and in op 
posite directions. 
shafts are provided each with a projecting 
arm N', arranged one slightly above the other. 
O, O are cams carried by the frame of the 
machine as by the base plate G° and rotating 
With it. The cams O, O are arranged at 
slightly different heights one above the other, 
the upper One being adapted to strike the 
upper arm N° and the lower one the lower. 
arm. Pisa'slide carried in a suitable guideP' 
in the bracket. I and located adjacent to the 
sprocket Wheel J and the ratchets J and K. 

The lower ends of the 
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This slideisoperatively connected with a small 
crank arm p (dotted lines in Fig. 3) carried by 
one of the shafts N, so that upon each rocking 
movement of the shaft N the slide P is moved 
back and forth. Qisa pawl carried by the slide 
P and engaging the teeth of the ratchet J, so 
that each reciprocation of the slide Protates 
the ratchetJ the distance of one tooth. As the 
sprocket wheel.J is connected with the ratchet 
wheel Jitis moved withit and carries the pat 
tern chain. As the cams O,O rotate in the di 
rection of the arrow in Fig. 10 they alter 
nately strike the arms N and rock the shafts 
N. As these shafts are rocked together in op 
posite directions by reason of their connection 
through the pinions N',N', when the arm N* 
of one shaft is struck by its cam O and moved 
by it, the arm N° of the other arm is moved 
into position to be struck by the other cam O, 
and when it is in turn struck and moved by 
its cam the first arm N is brought back into 
position to be struck by the first cam. Thus 
the shafts N, N are constantly rocked back 
and forth, and through the slide P and pawl 
Q and ratchet J the pattern chain is oper 
ated. R is a second pawl wider than the pawl 
Q adapted to engage the teeth of the ratchet 
K, but projecting over the sprocket wheel J, 
so as to rest upon the surface of the pattern 
chain J, the links of which projectabove the 
teeth of the ratchet K, and thus hold the pawl 
R out of engagement with the ratchet teeth. 
When however, a low link for a notch in the 
pattern chain J' comes under the pawl R, the 
pawl is permitted to drop into engagement 
with one of the teeth of the ratchet and as it 
is moved forward by the slide P, it rotates 
the ratchet K the distance of one tooth and 
correspondingly turns the shaft I and toothed 
wheels L., L and operates the rods B, Band 
the cams b, b in the manner described. As 
the pattern chain J continues to move and 
the notchi passes from under the pawl R, the 
pawl is again lifted and held out of engage 
ment with the teeth of the ratchet Kuntil the 
next notchi reaches it. The cams b, b thus 
remain in their last adjusted positions until 
they are again moved in the manner just de 
scribed. - 

We prefer to construct the ratchet J which 
drives the pattern chain. J' with twice the 
number of teeth of the ratchet K which con 
trols the cam operating devices, as by this 
means we are enabled to employ a shorter 
pattern chain. - 
From the foregoing description the opera 

tion of the machine will be readily under 
stood. The yarn is fed by the guides c to the 
needles in the usual manner. As the needles 
are carried by the rotary needle dial and cyl 
inder they are operated by the respective 
cams to take the thread and form the fabric 
in the well known manner. 
of the fabric. produced is governed by the 
pattern chain which is carried upon the 
sprocket wheel J operated in the manner de 
scribed. The operation of the needles con 

The character. 

tinues in a uniform manner as in plain knit 
ting or otherwise, until a notchi in the pat 
tern chain comes under the pawl R, when the 
latter immediately operates the ratchet and 
shaft I with its wheels L., T. and in the man 
ner described moves the cams and thus draws 
the needles in or out as the case may be and 
correspondingly changes the character of the 
fabric produced. When the cams have been 
so changed the needles continue to operate in 
the same manner until the next notch i in 
the pattern chain passes under the pawl R, 
when they are moved back and correspond 

75 

ingly change the extent of movement of the 
needles and the character of the fabric pro 
duced. 
We have shown one form of mechanism for 

operating the slide P in which two shafts N, 
N geared together were employed. In Fig.2 
we have shown a modified construction in 
which a single shaft is used. This shaft S is 
journaled vertically in a bearing s in the 
lower part of the machine and as in the for 
mer case with one of the shafts N will be op 
eratively connected with the slide P by a 
crank p. The lower end of the shaft S is 
provided with an arm S' which runs in con 
tact with a continuous cam S on the lower 
part of the machine preferably on the tubular 
frame O'. The arm S' may be kept in con 
tact with the cam S'by a spring as shown. 

9o 
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With this construction the single shaft will 
be rocked back and forth through the cam S? 
and the arm S' and will reciprocate the slide 
Psubstantially as in the construction employ 
ing the two shafts N,N. In each case it will 
be observed that the operation of the pattern 
mechanism and can connections is controlled 
wholly from the lower portion of the machine. 
below the base plate. 

It is apparent that it is wholly immaterial 
to our invention whether two movable cams 
be employed in the cam dial with a double 
feed asis particularly shown in the drawings, 
or whether a single needle directing cam be 
used with a single feed. In the latter case 
one of the rods B' B, bell cranks M, M' and 
toothed wheels L., L' would be omitted. 

It is also to be understood that our inven 

CO 

O 
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tion is in no way limited to any particular . 
construction or arrangement of the needle 
directing cams operated by one of the devices 
of our invention, or to any of the minor de 
tails of construction which have been shown 
for the purpose of more clearly explaining 
our invention and may be varied without in any way departing from it, 
Having now described our invention, what 

we claim as new, and desire to secure by Let 
ters Patent, is 

1. In a knitting machine, the combination 
with the rotary knitting head embracing the 
vertical needle cylinder and horizontal nee 
dle dial, of a cam dial, a movable cam for the 

12o 

125. 

horizontal needles of the needle dial, carried 
by the cam dial, mechanism for moving the 
cam to control the movements of the horizon 
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tal needles, the base plate carried by the knit 
ting head and moving with it, a pattern chain 
a rotary pattern chain wheel, driving devices 
for operating the pattern chain wheel extend 
ing below the base plate carried by the knit 
ting head, cam devices located below the base 
plate and rotating with it to operate the 
driving devices for the pattern chain wheel, 
and devices controlled by the pattern chain 
for operating the mechanism for moving the 
needle controlling cam, whereby the opera 
tion of the needle is controlled from below the 
base plate of the machine. 

2. The combination of the rotary knitting 
head embracing the needle cylinder and dial 
and having a depending frame extending be 
low the base plate of the machine, actuating 
cams' carried by the depending frame below 
said base, plate, the cam dial and movable 
cam for the horizontal needles, and a train of 
devices comprising actuating and controlling 
elements between said movable cam and actu 
ating cams and having provisions adapted to 
be acted upon by the latter. 

3. In a knitting machine, the combination 
with the rotary knitting head embracing the 
vertical needle, cylinder and the horizontal 
needle dial, of a cam dial, a needle directing 
cam for the needles of the horizontal needle 
dial carried by the cam dial, mechanism for 
moving the needle: directing cam to control 
the operation of the needles, a rotary pattern 
chain: wheel, a pattern chain carried thereby, 
a ratchet connected, with the pattern chain 
wheel, a reciprocating slide, driving connec 
tions between the reciprocating slide and the 
rotary frame of the knitting head, a pawl to 
operate the ratchet carried by the reciprocat 
ing slide, a second ratchet for operating the 
mechanism for moving the needle directing 
cam, and a second pawl for Operating the sec 
ond ratchet carried by the reciprocating slide 
and resting on the pattern chain so as to be 
controlled directly by it. 

4. In a knitting machine, the combination 
with the rotary knitting head embracing the 
vertical needle cylinder and the horizontal 
needle dial, of a can dial, a needle directing 
cam for the needles of the horizontal needle 
dial carried by the cam dial, mechanism for 
moving the needle directing cam to control 
the operation of the needles, a rotary pattern 
chain wheel, a pattern chain carried thereby, 
a ratchet connected with the pattern chain 
wheel, a reciprocating slide, driving connec 
tions between the reciprocating slide and the 
rotary frame of the knitting head, a pawl to 
operate the ratchet carried by the reciprocat 
ing slide, a second ratchet for operating the 
mechanism for moving the needle directing 
cam having a smaller number of teeth than 
the first ratchet, and a second pawl for oper 
ating the second ratchet carried by the recip 
rocating slide and resting on the pattern chain 
so as to be controlled directly by it. 

5. In a knitting machine, the combination 
with the rotary knitting head embracing the 

vertical needle cylinder and the horizontal 
needle dial, of a cam dial, a needle directing 
cam for the needles of the horizontal needle 
dial carried by the cam dial, mechanism for 
moving the needle directing cam to control 
the operation of the needles, a rotary pat: 
tern chain wheel, a pattern chain carried 
thereby, a ratchet connected with the pattern 
wheel, a reciprocating slide, a pawl carried 
by the reciprocating slide for driving the 
ratchet, the vertical rock shafts N, N geared 
together so as to rock simultaneously and op 
positely, operative connections between one 
rock shaft and the reciprocating slide, arms 
NN carried by the shafts N, N, cams O, O 
adapted to alternately strike the arms N, 
N, carried by the rotary frame of the knit 
ting head, and connections for operating the 
mechanism for moving the needle directing 
cam controlled by the pattern chain. 

6. In a knitting machine, the combination. 
of a rotary knitting head embracing the ver 
tical needle cylinder and the horizontal nee 
dle dial, of a cam dial, one or more movable 
needle directing cams for operating the hori 
Zontal needles of the needle dial carried by 
the cam dial, one or more bell cranks Mhav 
ing one arm operatively connected with the 
needle directing cam, a rotary shaft I, one or 
more toothed wheels carried by the shaft Iand 
arranged to act upon the free arms of the bell 
Cranks, a pattern chain wheel loose on the 
shaft I, a pattern chain carried thereby, a . 
ratchet J fast on the pattern chain wheel, a 
ratchet K fast on the shaft I, a reciprocating 
slide P, a pawl Q carried by the slide. P and 
operating the ratchet J and pattern chain 
wheel, a pawl R also carried by the slide P 
and adapted to operate the ratchet K and 
shaft I resting on the pattern chain and con 
trolled directly by it, a rock shaft operatively 
Connected with the slide P, and cam devices 
carried by the rotary frame of the knitting 
head to rock said rock shaft. 

7. In a knitting machine, the combination 
of a rotary knitting head embracing the nee 
dle cylinder and dial, the cam dial, and mov 
able cam for operating the needles, a shaft, I, 
a ratchet J loose on the shaft I, a pattern 
chain wheel carried with the ratchet, apattern 
chain carried by the pattern chain wheel, a 
ratchet K fast on the shaft I, mechanism for 
Operating the movable needle directing cam 
part of which is carried by the shaft I, a slide 
P, a pawl Q carried by the slide P and engag 
ing the ratchet J', a second pawl R controlled 
by the pattern chain also carried by the slide 
P and engaging the ratchet K, the vertical 
rock shafts N, N geared together and having 
the arms N N adapted to be operated by 
the rotary knitting head, and an operative 
connection between the shafts N, N and the 
slide P. 

8. In a knitting machine, the combination 
of the knitting head embracing the needle 
cylinder and dial, the cam dial, the movable 
needle directing cam carried by the cam dial, 
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the stationary frame I'', the rocking lever M In testimony of which invention we have 
pivoted to the frame I' connected at one end hereunto set our hands. 
to the movable needle directing cam and hav- ABNER MCMICHAEL, 
ing the arm M, the spring M located within - - FRANK.B. WILDMAN. 

5 a recess in the frameI and acting on the arm Witnesses: W 
M, and pattern controlled mechanism to op- HENRY I. Fox, 
erate the lever M. WILLIAM ST. JOHNS. 

  


