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UNITED STATES PATENT OFFICE. 

HIRAM PEABODY BALLOU, OF BRISTOL, PENNSYLVANIA, ASSIGNOR TO LEWIS 
JONES, OF SAME PLACE. 

CIRCULAR RB-KNITTING MACHINE. 

SPECIFICATION forming part of Letters Patent No. 402,793, dated May 7, 1889. 
Application filed March 5, 1888, 

To add whon, it may concern: 
Be it known that I, EIIRAM PEABODY BAL 

LOU, of the State of Massachusetts, but now 
residing at Bristol, in the State of Pennsyl 
Vania, have invented certain new and useful 
Improvements in Circular Rib-Knitting Ma 
chines, whereof the following is a specifica 
tion, reference being had to the accompany 
ing drawings. 
My invention is particularly adapted for 

use in connection with machines of the type 
described in Letters Patent of the United 
States No. 284,591, granted to myself and 
others under date of September 11, 1883; but 
it may, however, be used in connection with 
other machines. 

In the accompanying drawings, Figure 1. 
represents a front elevation of a machine em 
bodying my improvements; Fig. 2, the top or 
plan view thereof. Figs. 3 and 4 are vertical 
sections representing, on an enlarged scale, 
certain details of belt-shifting mechanism. 
Fig. 5 is a vertical section through the center 
of the needle-cylinder, but on an enlarged 
Scale. Figs. 6 and 7 are views of the pattern 
chain-carrier roll, Fig. 7 being a transverse 
section thereof on a line, 2 2, of Fig. 6. Fig. 
8 is a side elevation of the machine, or a view 
at right angles to Fig. 1, the needle-cylinder 
and appurtenances being omitted. Figs. 9 
and 10 are views of opposite sides of the ro 
tating pendent frame which carries the ten 
sion devices and fabric-roller. Figs. 11 and 
12 are detail views of portions of the mech 
anism carried by said frame. Figs. 13, 14, 
and 15 are respectively outside, inside, and 
plan views of a segment of the cam-ring; and 
Fig. 16 is a vertical section through said seg 
ment on the line y y of Fig. 15, the scale of 
the four last-mentioned figures being very 
much enlarged and the said segment being 
represented, for convenience of illustration, 
as standing upon one end. 
The present invention relates particularly 

to the following-mentioned groups of mech 
anism, and has the following objects: First, 
the cam-ring provided with removable seg 
ments and of peculiar construction to permit 
ready access to the needles; second, the stop 
motion, which is not only arranged to act 
automatically on the occurrence of a defect 
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in the fabric, but is also provided with a very 
simple and easily-worked hand attachment 
for stopping the machine; third, the tension 
mechanism and fabric-roller, which are auto 
matically actuated and rendered capable of a 
very delicate adjustment to suit the varying 
requirements of the fabric. The peculiar op 
eration of each of these groups, with my im 
provements, will be hereinafter described. 

Referring to the drawings, A represents the 
horizontal bed plate or table of the machine, 
supported upon housings and legs A. 
B represents the cam ring or cylinder, and 

R. the needle-cylinder having needles '', and 
provided on its lower side with teeth R', driven 
by the pinion at upon the inner end of the driv 
ing-shaft V. Said driving-shaft is provided 
with fast, and loose pulleys V and V, re 
spectively, power being imparted from the 
belt W'. The machine also has the usual 
dial-plate, A", carrying the horizontal needles 
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v', having the usual cam-plate, A', and shift 
ing devices AA, operated by means of a pat 
tern-chain, a. Since the construction of these 
devices is well understood, and as they form 
no part of the present invention, further de 
scription is unnecessary. 
HH' are the two vertical side pieces of the 

75 

rotating pendent frame which carries the ten- 8o 
sion devices and the fabric-roller, said frame 
being attached in the usual manner to the ro 
tating needle-cylinder. In the present in 
stance the cam-ring B has two sets of operat 
ing-cams arranged diametrically to and Coun- 85 
terparts of one another. The description of 
one of these will therefore suffice. 
Each group of operating-cams is arranged 

in a removable segment, B, attached to the 
cam-ring B by means of Screws passing 
through openings b in said removable seg 
ment into the cam-ring. (See Figs. 13, 14, 15, 
and 16.) Referring to Fig. 14, c c' care the 
cams, the two latter being fixed, while the 
cam c is made vertically adjustable in the fol 
lowing manner: A deep vertical slot, e', is cut 
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in the inner face of the segment, and a block, 
E, to which the cam c is attached, slides freely 
within said slot. A spring, e, is arranged be 
neath said block, and a set-screw, e, is mount 
ed in the guard-piece C. This guard-piece C 
has its inner face curved in correspondence 
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with the needle-cylinder, and is secured to 
the top of the segment B', with its inner face 
adjacent to the sides of the needles to pre 
vent them from falling out of place. The 

5 guard-piece is slotted, as shown at C°, in order 
to permit the necessary range of upward mo 
tion of the cam C. As the spring e sustains 
the calm c, the latter can obviously be set at 
any desired height by means of the screw e°, 

Io and thus a greater or less throw will be given 
to the needles. 
Instead of continuing the cam-ring at the 

same level entirely around the cylinder, I 
Construct that portion which is between the 

5 removable segments 3' of a height just suffi 
cient for the projecting heel of the needles to 
l'est thereon in rotating, and to prevent the 
needles from falling outward I provide two 
segmental guard - pieces, D, (similar to the 

2O guard-pieces C, but longer, of course,) which 
are mounted upon a series of standards, d, 
arranged at proper intervals upon the top of 
the intermediate low segments, l, of the cam 
ring. These guard-pieces D are secured by 

25 means of screws to the standards (l, and can 
readily be removed, as also can the cam-seg 
ments B, so that access to the needles is 
greatly facilitated when it, becomes necessary 
to remove or adjust them. 
The stop-motion, which embodies the next 

feature of my invention, is arranged as fol 
lows: The belt V' is controlled by a belt-shift 
er, N, mounted upon a horizontal rock-shaft, 
N, having its bearing in the hanger Nat the 

35 bottom of the lateral bracket, N, which car 
lies the outer journal of the driving-shaft. 
To the other end of said rock-shaft N is at 
tached a lever, N, having a lateral projection, 
as shown in Fig. 1, and to this projection is 

4O attached a horizontal link, f', having on its 
upper side a notch which engages with a lug, 
in, mounted upon the under side of the base 
plate A. A spring, N, normally tends to pull 
the lever N toward the right hand of Fig. 1, 

45 and consequently to throw it and the belt 
shifter N° toward the loose pulley W. Move 
ment in that direction is, however, prevented 
by engagement of the lug in with said notch 
in the link f', this position of the parts being 

5o shown in Fig. 1. 
The inner end of the link f' is suspended 

by a light spring, f, from the under side of . 
the base-plate A, being held thereby in en 
gagement with the lug n. A hole is formed 

55 in the base-plate immediately over the inner 
end of the link f, and a hollow post, f, is 
mounted over said hole. A weighted drop 
stem, f, slides freely in the hollow of said post 
and protrudes down through the hole in the 

6o table over the end of the link f°. Said stem 
has a range of vertical motion of such extent 
that when in its lowest position it will strike 
against the link f', and it (the stem) is 
weighted sufficiently to overcome the tension 

65 of the spring by which said link is supported, 
So that upon falling it will depress the link.f 
Sufficiently to clear the lug . The stem f is, 
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however, normally held in a raised position 
by means of a simple bell-crank lever, F, turn 
ing in a horizontal plane and having one end 
in very close proximity to the row of loops 
upon the needles ', while the other enden 
gages with a horizontal groove, f, extending 
around the stem f, near its upper end. A 
light spring, F, normally holds the end of 
the lever in position in said groove, thus sus 
taining the stem f. 

In the operation of the machine if a lump 
or other prominent defect occurs in the Work 
it will as the needle-cylinder rotates strike 
the inner end of the lever F and turn it suf 
ficiently to clear the groove fof the stem. 
The latter thereupon drops, and (by reason of 
its weight, as above stated) throws the link 
f out of engagement with the lug in. The 
spring N’ thereupon immediately throws the 
lever N and the belt-shifter N° toward the 
loose pulley V, thus stopping the machine. 
At the upper end of the lever N is a han 

dle, 9, by which the belt-shifter may be oper 
ated so as to start the machine, in order to 
facilitate its stoppage; also, by means of said 
handle I provide the following device, shown 
in detail in Fig. 4: A vertical stem, g, slides in 
a longitudinal cavity in said handle, being pre 
vented from turning on its axis by means of 
a ping, fitting in a vertical slot, g. Said 
stemisprovided at its upper end with a spring 
cap, g, normally holding the stem gin its up 
permost position. The lower end of the stem 
is in contact with the upper side of the link 
f, before described; but of course by depress 
ing the cap and stem the said link will be 
disengaged, whereupon the belt-shifting op 
eration will take place in the same manner, as 
has just been described in the case of the all 
tomatic stopping device. I prefer to combine 
with the hand belt-shifter the above-described 
device, because the operator can work it to 
throw off the belt much more quickly than an 
ordinary shifter, it being merely necessary to 
strike the cap of the handle instead of grasp 
ing it and throwing it to one side. The pat 
tern-chain (, is carried upon a roller, Cl, actu 
ated in the ordinary manner by means of a 
pawl-and-ratchet device, J, actuated by a 
lever, J, which is struck by the cam J, mount 
ed upon the rotating frame II H. Said ratchet 
J’ is mounted upon one end of the chain 
roller a ', which I construct as shown in Figs. 
6 and 7. 
Instead of using a sprocket-wheel of the or 

dinary construction I use a cylinder having 
a series of longitudinal ribs or flanges, Ct', at 
intervals, which correspond with the length 
of the chain-links, and I cut notches C, in said 
ribs circumferential to the cylinder, said 
notches being of such depth and width as to 
receive those links which are only single 
thickness. The quick jerking movement by 
which such chains are actuated rendler's it ex 
tremely difficult in practice to keep the links 
in place, as they continually jump off the 
studs of the sprocket-wheel, and in so doing 
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break up the entire pattern. I have found 
that the above-described device absolutely 
prevents any such shifting or slipping of the 
links, and hence can be run at a high rate of 
speed with perfect safety. 
The tension device and fabric-roller are con 

structed and actuated in the following man 
nel': Said tension devices consist of two roll 
el's, II, (see Fig. 1 and the dotted lines of Fig. 
S.) preferably having a fluted surface or being 
covered with rubber to insure their clinging 
to the fabric W, which passes between them. 
The rollers II' are journaled at each end in 
Vertically-movable supports tt', (the details 
of which are shown in Fig.11.) one of the roll 
el's having fixed journals, while the other is 
mounted in a horizontally-sliding journal 
bON, S, adjustable by means of the screw S, so 
that the rollers can set together to press 
against the fabric between them with any de 
sired degree of force. At one end of the shaft 
of the roller I is a small gear-wheel, i, engag 
ing with a corresponding gear-wheel, ', on the 
corresponding end of the other roller-shaft, so 
that when the roller I is rotated it will cause 
the other roller to rotate in the opposite di 
rection and at the same rate of speed. The 
supports t t are mounted by means of studs 
or pins p, projecting through vertical slots r 
r' in the side frames, FIH', and are capable 
of a vertical movement of some inches. The 
Supports t t are provided at each end with 
counterbalance-springs O O' m. m', and the 
latter pair are provided with set-screws m?ms, 
whereby their tension may be increased or 
diminished. The support t' carries, by means 
of pins which project through the slot r", a 
strip Ol' piece, t, arranged upon the outside of 
the frame H, and the upper end of said strip 
bears against a lever, Q, to whose outer end 
a Spring, q, is attached, which is connected 
With the level L. At its other end the shaft 
of the roller I carries a ratchet-wheel, K, hav ing stop-pawls k' and an actuating-pawl, k, 
which latter is mounted upon a lever, L, piv 
oted to the side of the frame II. The outer 
end of this lever is provided with a cam 
roller, l, adapted to run upon a segmental cam 
piece, L', (see Figs. 1 and S.) extending across 
One side of the machine. The downwardly 
pendent link l’ connects the lever L with a 
Second and nearly similar lever, l, pivoted to 
One end of the side frame, H, and having a 
pawl, U, which engages with a ratchet-wheel, 
‘t, mounted upon the end of the shaft of the 
fabric-roller G by heans of the friction at 
tachment shown in sectional view of Fig. 12. 
The said ratchet-wheel it has a central open 
ing countersunk on each side to receive on 
the One side the conical end at of the fabric 
roller shaft and on the opposite side a cone 
shaped Washer or nut, at', provided with a 
set-screw, v, to hold it in position. By the 
adjustment of this set-screw at the frictional 
holding of the ratchet-wheel it upon the shaft 
of the fabric-roller can be increased or dimin 
ished, so that said shaft may be permitted to 

slip slightly, for a purpose which will herein 
after be explained. 
The operation is as follows: At each rota 

tion of the hanging frame HH' the cam-roller 
l will mount and descend a cam-piece, L', and 
the lever L will thus be raised, so that the 
pawl I will rotate the ratchet-wheel K, the 
distance of one tooth, after which the level and pawl will drop back into their original 
position. This rotation of the ratchet-wheel 
K will turn the roller I, so as to advance it, 
upward upon the fabric W, the opposing 
roller, I', being turned by means of the gea's 

i' in the opposite direction, so that the pair 
will climb together. The roller's II may be 
made of any desired weight, and, as the Whole 
of said weight (except so much as may be 
compensated by the springs in m) is bone 
by the fabric, the necessary degree of tension 
can be readily obtained. If for any reason 
the tendency of the roller to climb exceeds 
the downward delivery of completed fabric 
from the machine, so that the rollers Would 
tend to mount too high, the upper end of the 
strip t? will raise the lever Q, and by means of 
the connection q will lift the lever T, and the 
cam-roller l, so that the lever will not again de 
cend after passing the rise of the calm L', but 

will be held clear of said cam during one or 
more rotations, during which time the delivery 
of fabric from above will have permitted the 
tension-roller I to descend. Thereupon the 
lever Q will fall again, so that the cam-roller 
l can resume its operation. The actuation of 
the lever L not only operates the tension 
rollers, but by means of the pendent link l', 
lever 7, pawl U, and ratchett effects the ro 
tation of the fabric-rollers G in a similar man 
ner, thus winding up the finished fabric W. 
As the diameter of the roll of the fabric in 
creases, the amount taken up by a given arc 
of rotation, of course, increases also, and 
hence the regular movement of the ratchet 
wheel at would tend to wind up the fabric too 
rapidly were it not for the compensation af 
forded by the frictional mounting of the 
ratchet-wheel. This permits the ratchet to 
slip on the roller-shaft when the strain be 
comes excessive, so that only the proper quall 
tity is wound up at each movement. Having thus described my invention, I 
claim 

1. The combination of the cam-ling having 
the operating - cams mounted in removable 
segments with the intermediate segments at 
the level of the needle-heels, and the guard 
pieces mounted above said intermediate Seg 
ments, substantially as described. 

2. The combination of the belt - shifter 
having a spring which normally tends to 
throw it toward the loose pulley, the pivoted 
link and the detent devices for holding the 
belt-shifter upon the driving-pulley, the drop 
stem mounted above said pivoted link, and 
the pivoted lever engaging said drop-stem to 
retain it in its upper position maintained in 
close proximity to the travel of the loops upon 

9. 
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the needles, whereby any abnormal promi 
Ilence of a loop will actuate said lever to re 
lease the drop-stem, and thereby disengage 
the pivoted link and permit the shifting of 
the belt, substantially as set forth. 

3. The Combination of the belt-shifter nor-. 
mally held toward the loose pulley by its 
spring, a pivoted link and the detent devices 
by which said link is adapted to hold the belt 
shifter upon the driving-pulley, and the han 
dle of said belt-shifter provided with an end 
Wise-movable rod for disengaging the link and 
Permitting the belt to be shifted, substan 
tially as set forth. 

4. The combination, with the tension-rolls I 
I', geared together at one end and having a 
paw-and-ratchet device at the other end, said 
pawl being provided with an actuating de 
vice, substantially as set forth, of the pair of 
Supports it, the frames H H', having slots in 
Which said supports are mounted, and the 
compensating Springs na n' and O O", attached 
to said supports. 

5. The combination, with the tension-rolls I 
I', mounted in vertically-movable supports t 
t’, and having a pawl and ratchet, of an actu 
ating-lever for said pawl, a cam adapted to 
operate said lever, and a pivoted link al 
ranged above one of said supports and con 
nected with the pawl-actuating lever, where 
by the rise of the support beyond a definite 
point will lift the lever clear of the cam, sub 
stantially as set forth. 

6. The combination, with the tension-rolls, 
the actuating-lever therefor, and the fabric 
roller having a pawl-and-ratchet device for 
actuating it, of the intermediate link con 
necting said first-mentioned lever with the 
pawl of the fabric-roller, whereby said fab 
ric-roller is revolved in conformity with the 
movements of the tension-rolls, substantially 
as Set forth. 

HIERAMI PEABODY BAILIOU. 
Witnesses: - 

JOHN C. WILLIAMS, 
JAMES II. BELL, 
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