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UNITED STATES PATENT OFFICE. 
ERNEST W. GOURD, OF QUINCY, MASSACHUSETTS. 

CIRCULAR-KNITTING MACHINE. 

SPECIFICATION. forming part of Letters Patent No. 521,284, dated June 12, 1894. 
Application filed December 8, 1891, Serial No, 414,387, (No model.) 

To all whom it may concern: 
Be it known that I, ERNEST W. GOURD, of 

Quincy, in the county of Norfolk and State of 
Massachusetts, have invented certain new and 
useful Improvements in Circular - Knitting 
Machines, of which the following is a specifi 
cation. 
My invention has relation to circular knit 

ting machines generally, and particularly to 
machines of the kind mentioned which are 
equipped with reciprocating latch needles, 
and are adapted to knit hose and half hose 
with round heels and toes. 

It is the object of my invention to provide 
a circular knitting machine which shall be en 
tirely automatic in the knitting of a stocking. 
To this end my invention consists, first, of 

improved means for automatically changing 
the speed at which the machine is operated 
so that it can be “slowed down' in changing 
from circular knitting to heel-and-toe work, 
and “speeded up' in passing from heel-and 
toe work back to circular knitting; Second, 
of improved means whereby the yarns may 
be automatically changed in the beginning 
of the heel-and-toe work, and in passing from 
the latter to round-and-round knitting; third, 
of improved means for automatically throw 
ing out of, and bringing into action the nee 
dles, in the knitting of heel-and-toe work; 
fourth, of improved means for securing a re 
ciprocating movement of the cam ring or cyl 
inder; fifth, of improved means for stopping 
the machine as hereinafter described and 
claimed; sixth, of improved parts and com 
binations of parts incidental to the foregoing. 

Reference is to be had to the annexed draw 
ings, and to the letters marked thereon, form 
ing a part of this specification, the same let 
ters indicating the same parts or features, as 
the case may be, wherever they occur. 

In the drawings, Figure 1 is a top plan view 
of my improved machine, parts being repre 
sented as broken away, and the yarn guides 
and yarn supports and their immediate ad 
juncts being removed. Fig. 2 is a side view of 
the same. Fig. 3 is a vertical sectional view of 
the same. Fig. 4 is a perspective view of a 
portion of the contrivances whereby the ma 
chine is caused to change from round-and 
round knitting to heel-and-toe work, and back 

rer. 

again to circular work, to change the yarns, 
and to stop upon the completion of a stock 
ing. Fig. 5 is a view from the inside, as it 
were, of the parts shown in Fig. 4. Fig. 6 is 
a view somewhat similar to Fig. 5, but show 
ing the parts in a different position. Fig. 7 
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is a perspective view of a portion of the le 
vers and other devices, through the medium 
of which the speed of the machine is changed, 
the reciprocation of the cam ring is effected, 
and the stoppage of the knitting operation is 
secured. Fig. 8 is a perspective view of the 
yarn-changing devices, and a portion of the 
means for changing the length of the stitch. 
Fig. 9 is a perspective view of a needle and 
needle-controller or shifter. Fig. 10 is a per 
spective view of the yarn supporters and yarn 
tension devices. Fig. 11 is an inside view of 
the needle-operating or stitch cams and their 
immediate adjuncts. Fig. 12 is a sectional 
side view of the means for actuating the outer 
ratchet ring, and its immediately-associated 
parts. Fig. 13 is a view similar to Fig. 12, 
though having reference to the inner ratchet 
ring. Fig.14 is a top plan view upon an en 
larged scale of one of the cams on the bed for 
operating a bolt connected with a needle 
shifter ring to release it from a ratchet ring. 
Fig. 15 is a sectional view showing particu 
larly the yarn-changing stop. Fig.16 is a 
sectional detail view of a portion of the cam 
ring designed to show the construction and 
arrangement in the machine, of what I have 
herein termed the “king-bolt.” Fig. 17 is 
a perspective view of the rib-top transfer 

Fig. 18 is a sectional detail of the lat 
ter, shown in connection with a needle. Fig. 

7 c. 
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19 shows a sectional and top plan view of a 
bolt employed in connection with a ratchet 
ring and a needle-shifter ring. Fig. 20 is a 
sectional detail of one of the cams for actu 
ating a pawl to move one of the ratchet rings. 
Fig. 21 is a detail plan view of the caml? 
hereinafter referred to. Fig. 22 is a detail of 
the standard d and its cams. Fig. 22 is a 
detail side view of the slide bar m3 and its 
pin. Fig. 23 is a sectional elevation of a 
portion of the belt shifting mechanism. Fig. 
24 is a sectional plan illustrating the position 
of parts when the machine is about to change 
from narrowing to widening. Fig.25 is a de 
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tail perspective of parts of the belt-shifting 
mechanism. Fig. 26 is a longitudinal sec 
tional view of the belt-shifting bars. Fig. 27 
is a detail perspective view of the ends of the 

5 bars at the left in Fig. 26, the said ends be 
ing separated from each other to more clearly 
show the construction. 

In the drawings a designates the bed of the 
machine which is supported upon a suitable 
frame. 

b is the needle-cylinder. 
c designates the needles. 
d is the cam cylinder which is connected 

by means of the yokee with a toothed ring f 
arranged outside of the beda and engaged by 
a bevel-gear wheel g on the driving shaft h. 

is a pulley fast on the shaft h, and ik are 
pulleys loose upon the said shaft, the pull 
ley lc being connected with a gear wheel l, 
also loose upon the shaft h, the said gear 
wheel meshing with a gear in fast on a coun 
ter shaft n, on the opposite end of which is a 
gear o engaged by an idle gear o, the latter 
being engaged by a gear p fast on the shaft 
l, by which construction and arrangement of 
parts the cam cylinder will when the belt is 
on the pulley i, be revolved in a direction con 
trary to that it will be when the belt is on the 
pulley k, as will be understood without fur 
ther description. 

g designates the web-holders which are sup 
ported in a grooved bed r, and are provided 
with heels S which are engaged and actuated 
by a cam groove formed in the under face of 
a ring t which is adapted to be rotated by the 
cam cylinder d by the mechanism presently 
described. The ring it is mounted to rest on 
the web-holders q, and is prevented from ris 
ing therefrom by clips t secured thereto, (see 
Figs. 1, 2 and 3,) and extending down and 
under the bed r. The ring it is provided with 
two laterally projecting shoulders is, (see Fig. 
1) between which extends the standard tris 
ing from the cam cylinder d. The standard 
i' also supports the bracket r* of the yarn 
guides, as indicated in Fig. 8. During the 
movements of the cam ring, the standard ti 
engages one or the other of the shoulders i 
and rotates or reciprocates the ring it with it, 
the object of the Space between the shoulders 
being to permit sufficient lost motion so that 
the yarn guides will be carried in advance of 
the moving web-holders in either direction of 
movement of the cam ring and yarn guides. 
The web-holders are provided with necks u, 
which extend upward from the inner ends of 
their bases, thereby enabling the ring it to be 
arranged well below the tops of the needles and 
so that its upper Surface may be below the 
top of the needle-cylinder. 

u' are standards extending up from the 
yokee, upon which the bobbins and yarn 
tension devices are supported. 
w, (see Fig. 7) is the main shaft provided 

65 with the large high-speed pulley ac and the 
small slow-speed pulley if which are belted to 
pulleys on the intermediate shaft 2, other 
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pulleys on the latter shaft being belted to the 
pulleys on the driving shaft h. 
The needle-operating or stitch cams are 

shown in Fig. 11, wherein a designates the 
ledge on the interior of the cam cylinder d 
whereon the heels of the needles ride before 
and after being actuated by the stitch cams. 

b' designates the upper, and c' the lower 
stationary cams; and d, the wing cams. 

e' are swinging switch or bridge cams, op 
erating between the outer points of the wing 
cams and the ledge a'. 

f' is a swinging switch cam or tumbler piv 
oted between and above the wing cams so that 
its lower free point may be moved by contact 
with the heels of the needles from side to side 
and be brought to rest by contact with the 
inner points of the wing cams. The con 
struction and arrangement of the cams in 
sure the passage of the heels of all the nee 
dles which have been raised by one wing cam 
beneath the other. 

g", h', i, and k’ designate pulleys which are 
fast on the intermediate shaft 2, and l is a 
pulley loose upon the said shaft. 

In Figs. 17 and 18 there is represented a 
transferring device by which a rib-knit top 
Inay be cast upon the needles, the said de 
vice consisting of a ring or cylinder m' in 
which are arranged in circular form a num 
ber of pins n' corresponding in position and 
arrangement with the needles in the needle 
cylinder. Each pin n' is provided on its in 
ner side with a groove or depression o' to re 
ceive the hook and latch of the needle, as is clearly represented in Fig. 18. A top having 
been picked upon the pins n', the transferrer 
Will be placed over the needles, so that the 
latter shall engage the pins as shown in the 
figure last mentioned when the operator, tak 
ing hold of the free end of the top, which may 
extend through the needle-cylinder, and draw 
ing down upon the same casts it upon the nee 
dles. A weight may now be attached to the free 
end of the rib-knit top, and with the machine 
belted as in Fig. 7, (the belt from the pulley 
g' passing around the pulley i.) it may be 
started, and will be runata comparatively high 
rate of Speed performing plain circular or 
round-and-round knitting, until the weight 
attached to the top shall have in its descent, 
reached the plate p' extending laterally from 
the rotary rod Q' supported in suitable bear 
ings. The said weight bearing upon the said 
rod will draw the latter downward pulling 
upon the wire or cord r" connected there with 
and with the latch piece r' on the end of the 
spring latch bar r' which is composed of 
a Spring bar fastened to a suitable support, 
as the bench to which the machine is at 
tached. The bar normally keeps the 
shoulder or piece r in the position shown in 
Fig. 7 to prevent movement of the lever s' 
fulcrumed at t'. The opposite end of the 
said lever rests in a groove, or it may be be-, 
tween two collars on a shipping rod u?, with 
which a Spring v' is connected tending to 
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draw the said rod in the direction of the ar 
row shown in close proximity thereto. When 
the forward end of the levers' is released by 
drawing down the latch piece r' in engage 
ment therewith the belt-shipping rod u? will 
be released allowing the spring v' to move 
the said rod so as to ship the belt on the tight 
pulley h’ to the loose pulley l’ and the belt 
on the loose pulley l to the tight pulley i", 
the effect of which will be to make the com 
paratively small pulley y, (instead of the 
large pulley ac) the driving pulley, and oper 
ate the machine at a much slower speed, pre 
paratory to the beginning of the knitting of 
a heel, it being understood that when the 
weight came to rest upon the plate p' a web 
had been knit of sufficient length to form the 
leg of a stocking. 
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In the knitting of heel-and-toe work it is 
understood that the cam cylinder will be reciprocated, substantially one-half of the 
needles having first been thrown out of ac 
tion, and a portion of those left in action be 
ing gradually retired, as the cam cylinder is 
reciprocated, to narrow, and then gradually 
brought back into action, to widen, and this 
feature of the invention will be next de 
scribed. 
As will be seen by reference to Fig. 3, some 

of the grooves formed in the needle cylinder, 
in which the needles are reciprocated are 
gradually deepened from top to bottom, so 
that by moving the lower ends or tails of the 
needles inward toward the axis of the cylin 
der, the heels of the needles will be moved 
in Ward so as not to be engaged and actuated 
by the stitch cams shown in Fig. 11. 

v' designates needle shifters, which may 
consist of lengths of wire, provided with heels 
ac', similar to needle-heels and having a hole 
gy' formed through their inner ends, through 
which the tails 2' of the needles pass. See 
particularly, Figs. 3 and 9. - 
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The needle-shifters are arranged so as to be 
reciprocated in radial grooves formed in the 
bed a, and substantially half of the needles 
in the circle, which are to be rendered inact 
ive in commencing the knitting of a heel, are 
engaged by shifters the heels of which ex 
tend into a groove a of a ring b supported 
so as to be moved circularly on the beda, and 
of the needles left in action which are to be 
gradually retired and again brought into ac 
tion, those on one side are engaged by shift 
ers the heels of which extend into the groove 
c of a segment or it may be a ring d, and 
those needles on the other side are engaged 
by a groove e° of a segment or ring f. The 
grooves a, c, and e” of the ring and segments 
are divided so that a portion extends upon a 
greater radius than the remaining portion, 
the two portions being connected by an in 
clined portion g, (see Fig. 1.) 
The construction and arrangement of the 

ring band segments or rings d and f* are 
such that when circular work is to be per 
formed the heels of the shifters will be in the 

3 

portions of the grooves of greater radius, 
maintaining the needles in action. When, 
however, a heel or toe is to be knit, the ring 
b° will first be moved in its bearings to the 
extent of substantially a half revolution, car 
rying the heel of the shifters from the portion 
of the groove a of greater radius to the por 
tion of less radius, with the result of ren 
dering the needies controlled by the shifters 
inoperative; and after this the segments d' 
and f* will as the needle-cylinder is recipro 
cated be moved step by step in one direction 
to gradually retire the needles from operation, 
and then be moved back in like manner to 

75 

gradually bring the needles controlled by the 
shifters in the said segments, into operation 
again, the ring b°being again moved to the ex 
tent of a half revolution to bring the needles 
controlled by the shifters actuated by the said 
ring back into operation for the resumption 
of circular knitting, as in the formation of 
the foot portion of a stocking. 
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h° designates what I have, for the purposes 9o 
of this specification elected to term a “king 
bolt,” which bolt extends through a slot in. 
the ring f and is secured to a slide icon 
structed and arranged to move vertically in 
a groovek formed in the said ring. (See, 
Fig. 16.) Air 2- . 
The ring b is equipped with two bolts or 

slides like that shown in detail in Fig. 19, 
wherein the said bolt l is represented as be 
ing adapted to slide radially between guide 
pieces m° being pressed normally outward by 
a spring n°. A stud o projects downward 
from the inner end of the bolt land is adapted 
as the ring is moved or revolved in its bear 
ings, to come into contact with a fixed cam 
or incline l, see Figs. 21 and 24, whereby the 
said bolt will be removed against the stress 
of the spring n°. One of the bolts connected 
with the ring bstands, in a higher plane than 
the other, the arrangement being such, that 
when the king-bolt his in depressed position, 
it will be brought into contact or engagement 
with the bolt l extending in the lower plane 
and when the king-bolt is raised, as is shown 
in Fig. 16, it will engage the other bolt l°. 

q* (Fig. 8) designates the yarn-guides, con 
structed as levers pivoted upon the inner end 
of a bracket r supported in proper position 
above the needles, from each of which yarn 
guides there projects outwardly a rod or arm 
s', the outer end of which is pivotally con 
nected with the upper end of a link t, the 
lower end being in like manner connected 
with the outer end of a cross arm u: upon the 
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rock shaft v' supported in suitable bearings. 
On the outer end of the rock shaft is a disk 
v° from which project two pins a. The in 
ner end of the said shaft is provided with a 
disk f°, (see Fig. 11.) in the inner face of 
which is formed an eccentric groove & into 
which projects a pin a extending outward 
from the slide piece b° to which the knitting 
cams are attached, and which is adapted to 
slide vertically in suitable ways formed in 
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the cam cylinder. It will now be seen that 
if the rock shaft a should be moved in the 
direction indicated by the arrow shown in 
close proximity to the disk U, the yarn guide 
q shown as raised out of operative position 
would be lowered into position to have the 
yarn carried thereby fed to the needles, while 
the other yarn-guide would be raised out of 
operative position; and at the same time the 
disky would be moved so as to cause the ec 
centric groove 2° to act upon the pin a with 
the effect of lowering the slide piece band 
the knitting cams carried thereby, causing a 
longer stitch to be drawn. 
c designates a disk fixed upon a vertically 

arranged standard d', the said disk being pro 
vided upon its periphery with teeth e, the in 
tervals between which are regular, excepting 
between two teeth, as at f° in which in 
stance the interval is longer than in the other 
cases. This disk extends in a plane coinci 
dent with that of the king-bolt h when the 
latter is ill raised position, and when the long 
space f is brought opposite the cam ring the 
king-bolt will pass the disk without engaging 
any of its teeth, but when the said disk is 
moved to bring one of its teeth opposite the 
cam ring, the said king-bolt will in each rev 
olution of the cam cylinder, strike a tooth e 
and revolve or move the said disk step by 
step until the long space f is again brought 
opposite the cam ring. When the king bolt 
is depressed to make the heel, it does not 
move this ratchet. On the lower end of the 
standard d is a camg, see Fig. 22 similar to 
the cam g shown in Fig. 7 as secured to the 
said standard above the bar h, which cam 
g is adapted to act upon a stud or rollerg 
on the bottom of an extension of the bar i, 
which bar is adapted to be moved longitudi 
nally and is held normally in backward posi 
tion by a spring i. Extending out radially 
from the standard d is a pin ic, which is 
adapted to be engaged by a pin extending 
down from the inner end of a slide bar na', 
the forward end of which is forked and ar 
ranged astride of the intermediate shaft 2 so 
that when the shipping rod u' is moved by 
the spring v' the forked end of the bar m 
which is pivoted upon the shipper rod u?, 
will be brought into engagement with a cam 
in on the intermediate shaft and moved so as 
to cause the pin i to engage the pink on the 
standard d and move the same, and conse 
uently the disk c' so as to bring the tooth 

e of the said disk, following the long space 
f8 opposite the cam cylinder where it may be 
engaged by the king-bolt. On the outer end 
of the bar there is a ledge o' the inner end 
of which is downwardly inclined, and on a 
bracket p connected with a lever q is a lat 
erally projecting stud r, over which the 
ledge o' is adapted to pass as the bar i is 
moved in the direction of the arrow marked 
thereon, and when the said bar is moved by 
the spring j in the opposite direction, the 
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raise the lever lic. The inner end of the le 
ver q (see Fig. 4.) is pivotally connected with 
the lower end of a links, the upper end of 
which is in like manner connected with a 
crank arm is secured upon a rock shaft u 
journaled in a stationary bracket and having 
fixed upon its inner end a “lamb's-tongue' 
switch v', see Figs. 5 and 6. To the rock 
shaft u' is also fixed a dog w, the end of the 
curved finger as of which is adapted, when 
out of the notches j', to rest upon the ledge 
29 formed on the side of the ratchet wheel a. 

b' designates a switch cam pivoted upon a 
bracket cata, which pivota is in the same 
plane as the rock rod v. The opposite end 
of the said switch cam b' is pivotally con 
nected with a vertically movable yarn-chang 
ing slide e', the upper end of which is pro 
vided with a projection f, with which the 
pinsac on the disk aware adapted to come into 
contact. 

g' and h designate rings supported upon 
the bed a in suitable bearings so that the 
may be revolved. The upper edges of the 
said rings are provided with ratchet teeth. 
The teeth of the ratchet ring g are engaged 
by a spring pressed pawl i' (see Fig. 12.) and 
those of the latter ratchet ring by a similar 
pawl i, (see Fig. 13.) each pawl being pivot 
ally connected with a suitable bracket con 
nected with the bed a. 
Connected with the cam cylinder are a 

fixed inclined piece k" and a spring pressed 
inclined piece l, so arranged that when the 
cam cylinder is revolved in the direction op 
posite to that indicated by the arrow in Fig. 
13, as it will be in the production of circular 
work, the roller stud m extending out from 
the pawlf will pass under the inclined piecel 
without actuating the said pawlf, but when 
the cam cylinder is moved in the direction in 
dicated by the arrow, (as it will be in one of 
its reciprocating movements,) the stud n. 
will ride upon the inclined piece l', and pass 
under the fixed incline k", causing the pawl 
to be actuated so as to move the ratchet ring 
h' to the extent of the distance between two 
teeth of the said rings. 

In Fig. 20 are shown inclines or cams n' and 
o' which correspond respectively with the in 
clines k and l, and are adapted to actuate 
the pawl in a similar manner so as to move 
the ratchet-ring g to a similar extent. The 
full and dotted lines in Fig. 12 show how the 
pawls may be moved by their inclines to act 
uate their respective ratchet rings. 
On the segment d are bolts p similar in 

construction and function to the bolt or slide 
shown in Fig. 19, and already fully described, 

and on the segment f* are similar bolts or 
slides g and on the bed are cams p, q, suit 
ably placed as shown to engage the studs o' 
So as to move the slides or bolts p q in a di 
rection opposite to that exerted by the stress 
of their springs. 

r is a slide bar supported in suitable bear 
ledge will pass under the pin or stud rand lings and extended to form a barr, which is 
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connected with a slide barr, (see Figs. 1, 
7, 25 and 26). This bar reforms a guide. 
Way for a slide barr, which is provided with 
guide-eyes', through which the driving belt 

lipasses, the connection of the guide-eye with 
the bar r being through a slot in bar r1, as 
indicated in Fig. 26, so as to permit the bar 
7" and its guide-eye to be moved independ 
ently of bar r" by mechanism hereinafter de 
Scribed. The connection which causes move 
ment of bar r"to ordinarily move barris with 
it, Will also be hereinafter described. The 
bar r" (and consequently bars r9 and r3 when 
locked together), is moved by the following 
described mechanism:-A piece or block i 
is pivotally connected with a block carried by 
the slide bar r and is engaged on its oppo 
site sides by springs w, the said block vibe 
ing thus yieldingly connected with the bar r. 
This block uprojects laterally from the barr 
in the plane of movement of the king-bolt n° 
When the latter is in depressed position, said 
king-bolt, thus having the effect of moving 
the slide-bar from side to side, shifting the 
belt from the pulley i to the pulley lc and re 
versing the movement of the cam cylinder. 
'designates a pawl, adapted to engage the 

teeth of the ratchet wheela", (see Figs. 1, 4, 
5 and 6) which pawl is pivoted upon the arm 
of a plate U', which plate is pivoted upon the 
bracket in which the rod it is journaled. 
The said plate is provided with two other 
arms, which extend inward in the plane of 
travel of the outwardly projecting party on 
the upper end of the slide j on which the 
king-bolt his fixed, when the said slide and 
king-bolt are in their lower position, while 
the cam cylinder is being reciprocated, and 
of course when the slide j is down, the plate 
20 will be rocked upon its pivot, and the 
pawl 'v' will be actuated so as to move the 
ratchet wheel a to the extent of one tooth 
each time. 

Sufficient description has now been given 
of the construction and arrangement of parts 
entering into the organization of the machine 
to enable me to set forth its operation in 
changing from circular work to that of knit. 
ting a heel, in doing which the cam cylinder 
will be reciprocated. 
As before stated, when the shipper rod u? 

is moved to change the speed from fast to 
slow, the bar m' will also be moved and be 
brought into contact with, and actuated by 
the cam in so as to cause its pini to act upon 
the pink and move the standard dto an ex 
tent sufficient to bring one of the teeth of the 
disk cin position to be struck by the king 
bolt in the revolution of the cam cylinder and 
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ring f As the disk c and standard dare 
rotated, the cam on the lower end of the stand 
ard, acting upon a stud or roller on the bar 
is will move the said bar in the direction of 
the arrow marked thereon carrying the ledge 
O'over the pin r. When the cam on the stand 
ard passes the stud on the bari, the spring 

will draw the said bar back in a direction 

contrary to that indicated by the arrow, and 
the stud r will ride up on the ledge o, rais 
ing the lever q and the free end of the switch 
v and lifting the curved finger ac of the dog 
w° out of the notch y, so that the end of 
the said finger may rest upon the ledge 2 of 
the ratchet wheela. In the continuous revo 
lution of the cam cylinder and ring, the outer 
projecting end of the king-bolt will pass un 
der the free end of the switch v', (which will 
be in the position shown in Fig. 6) and be de 
pressed thereby. The same end of the king 
bolt will pass under the switch band raise 
it and the yarn changing slide e. The inner 
projecting end h of the king-bolt will now 
engage one of the boltsl (the lower one) on 
the ring band carry said ring around until V y s 

substantially half of the needles are thrown 
out of operation, as before described, when 
the stud o coming into contact with the cam 
l, will move the slide or bolt l back out of 
contact with the king-bolt, leaving the ring 
at a standstill. One of the pins ac' on the disk 
v will be brought into contact with the yarn 
changing stop f', the rock shaft v will be 
moved, the yarns changed, and the knitting 
cams lowered so as to lengthen the Stitch. 
The projecting party of the king-bolt when 
in depressed position coming into contact with 
the block u will move the slide bar r so as 
to ship the driving belt and reverse the motion 
of the cam cylinder, which, on its back Ward 
movement will cause the pawl? and the pawl 
* to be actuated through the medium of the 
inclines or cams, moving the ratchet ringsh 
and g, but in contrary directions owing to the 
arrangement of the pawls with respect to the 
ratchet rings upon which they operate. On 
the backward movement of the cam cylinder 
the party comesin contact with the other side 
of the block u, and thus, through the con 
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nections described, again reverses the motion 
of the cam cylinder. Upon the ends of the seg 
ments dand f* are the bolts p and q similar 
to the bolt l?shown in Fig. 19, which bolts p 
and q on one end of the segments will be en 
gaged by lugs on the ratchet ringsgandh', and 
so said segments will be carried around step 
by step, gradually retiring the needles con 
trolled by the needle shifters actuated by the 
said segments, until all of such needles are re 
tired, when the pin o' on the saidbolts will be 
engaged by a camp' and caused to move back 
out of contact with the lug on the ratchet 
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ring by which it was engaged and moved. At 
this time the bolts p q on the opposite ends 
of the segments will be engaged with lugs on 
the opposite ratchet rings, and the segments 
will gradually be moved step by step back 
to their original positions gradually bring 
ing the narrowing needles into operation and 
effecting widening. These lugs, which are 

... shown in Fig. 24, in heavy black to make 
them more prominent, are carried by the 
walls of the ratchet rings at such proper 
height as to enable them to pass those bolts 
which they are not intended to operate. 
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When the segments reach their original posi 
tions, the bolts p q will be moved back, as has before been explained, so as to disengage 
the same from the ratchet rings. During this 
Operation the ratchet wheel a will have been 
moved as before described until the end of 
the curved finger a on the ledge & will have 
fallen into a notchy, the result of which will 
be to allow the lever q to fall, rocking the 

to rod ui, and bringing the switch as down from 
the position in which it is represented in o ' ' ' ' ". . . . . : : *w' which will act upon a pin or latch connected Fig.6 to that in which it is shown in Fig. 5. 
The outer end of the king-bolt will now be 
engaged by the switch '8 and raised to the po 
sition shown in Fig. 16, and riding over the switchb' will lower the yarn-changing stopf, 
causing it to strike the other pinac on the disk 
vagain changing the yarn-guides and stitch 

20. 

higher plane than that of the bolt first en 
gaged, and carry the said ring back a half 
revolution, bringing the retired needles into 
operation again, when the said bolt l°will be 25 
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cams, bringing them back to original position. 
The inner end of the king-bolt will engage 
another bolt lion the ring t° extending in a 

disengaged from the king-bolt as before ex 
plained. 
again engage the teeth of the plate cand 
turn the standard d so that the camg will 
act upon the stud or roller 2 on the bar h", 
which bar acting upon the shipper levers' 
will move the same back against the stress of 
the spring l' shifting the belts back to the po 
sition in which they are represented in Fig. 
7, and changing the speed of the machine 
from slow to fast. At the same time the latch 
piece' on the latch bar 1 will fall behind 
the free end of the levers' and lock the same 
in position. The free end of the lever q is 
extended and curved upward as at a, so that 
it may be brought into contact with the cams 
b' on the ratchet wheel a', and tip the said 
lever q in order to throw the pin r off the 
ledge o' after the end of the finger ac' of the 
dog whas been landed upon the ledge 2 of 
the ratchet wheel a. 
Supported in a suitable bracket or bearing 

c (see Fig. 2.) is a short vertical shaft dupon 
the upper end of which is a head provided 
With radial projections e. which project into 
grooves f in the side of the ratchet wheel a? 
and are adapted as the said wheel is moved 
to engage the uncut-away parts g and so ro 
tate the said shaft. Upon the lower end of 
the shaft d is a crank arm d which is piv 
otally connected at its outer end with a pit 
man which is connected also to the outer 
end of a crank arm d" which is connected 
with the rotary rod g’. The parts are so con 
structed and timed that upon the completion 
of a heel the shaft d will have been rotated 
so as to move the rod q' in its bearings to an 
extent sufficient to move the plate p' from 
under the weight connected with the fabric, 
and bring another plate similar to plate p", 
and below the same, on rod q, in position to 
be acted upon by the weight when a web of 

imachine. 

The king-bolt being raised will 
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sufficient length has been knit for the foot of 
a stocking, and the machine is to be again 
changed from fast to slow speed, and ope 
ated to knit a toe. After a toe has been knit a pini, (see Fig. 23) projecting laterally from 
the inside of the ratchet wheel a will be brought into contact with a pink project 
ingradially from the end of the rock-rod 15 (see 
Fig.2) and move the latter device in its bear: 
ings to an extent sufficient to cause a can in thereon, (see Fig. 3,) to lift a hinged plate in 
with the slide-bar rand release the latter bar from the slide-bar r° and allow a spring O" to 
move the slide-bar r", and ship the belt onto 
the pulleyi, as shown in Fig. 1, and stop the 

The mechanism for holding the 
bars r12 and r3 locked together is shown most 
clearly in Figs. 25, 26 and 27. As shown, the 
bar 48 has secured to it at one end a spring 
q's carrying a block r and the pin r", while 
the barri has an enlarged opening r", from 
one side of which extends a slot r". Nor 
mally, the block r" is held in the enlarged 
opening reby the spring r, and the two bars 
are thus held locked together, while the pin 
rf projects below the plane of the lower side 
of bar r?. When, however, the plate 7 is 
lifted by the action of cam m, or the lever p, 
presently described, the pin r is lifted so as 
to cause the disengagement of the block r". 
from the opening r, and the spring othen 
moves the slide-bar rand causes the eyes' 
to ship the belt. 
p is a lever (see Fig. 7), the inner end of 

which extends under the plate n. To the 
outer end of the lever p is attached a chain or it may be a cord, which is suitably con 
nected with the weight attached to the fabric, 
so that should the thread or yarn break or 
run out and the fabric run off the needles, 
the descent of the weight, drawing on the 
chain will operate the lever p, plate n, and 
slide ris, to stop the machine The lever p 
may also be employed to stop the machine by 
hand when desired. 
The knitting of a toe of a stocking will be 

accomplished in the same way as the knitting 
of a heel, therefore that operation need not 
be repeated. 
By the description it will be seen that I am 

enabled to fully accomplish all of the objects 
set out at the beginning of this specification; 
and it will be further observed that while I 
have been particular in the description of 
the construction and operation of the means 
shown in the drawings, I do not confine my 
self closely thereto, since the same may be 
varied in form and arrangement without de 
parting from the nature or spirit of the in 
vention. 
As above stated the segments dif' may be 

rings, and in either case, owing to the shape 
of their grooves ce', they act as cams to 
positively advance or retract the shifters v'. 
Having described the nature of my improve 

ments and a form of means whereby the same 

7o 

75 

go 

95 

CO 

IOS 

Cs 

II5 

2O 

I 25 

  

  

  



O 

521,284 

may be carried into effect, though without at 
tempting to set forth all the ways in which 
the invention may be constructed or all of its 
modes of use, I declare that what I claim is 

l. A vertically arranged needle cylinder, 
provided with needlegrooves, gradually deep 
ened from their upper to their lower ends, 
and the needles therein, combined with a hori Zontally arranged needle shifter bed, needle 
shifters supported on the bed, and provided 
With heels, and oppositely movable cam rings 
for engaging the heels of the needle shifters 
to render the needles controlled by the shift 
ers, operative and inoperative, ratchet rings, 
adapted to engage the cam rings for engaging 
the shifters to move the same, pawls for en 
gaging the ratchets to move the cam rings, 
and means for operating the pawls, as set forth. 

2. A vertically arranged needle cylinder, 
provided with needlegrooves, gradually deep 
ened from their upper to their lower ends, 
and the needles therein, combined with a hori 
Zontally arranged needle shifter bed, needle 
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shifters supported thereon, and provided with 
heels, oppositely movable camrings for en 
gaging the heels of the needleshifters, to ren 
der the needles controlled by the shifters op 
erative and inoperative, radially sliding bolts 
Supported on said cam rings, ratchet rings, 
pawls for engaging the said ra'chet rings, 
means to operate said pawls, and cams on the 
bed to engage said bolts, and operate the same 
to disengage them from, the ratchet rings, as 
Set forth. 

3. The combination with the needle cylin 
der and its needles, of the cam cylinder and 
an independent cam-ring having a cam groove 
in two practically equal reaches, jacks corre 
Sponding to about half of the needles engag 
ing with said reaches, driving mechanism, and 
tripping mechanism for causing the driving 
mechanism to engage the cam-ring and to be 
disengaged therefrom, whereby said ring is 
given a half revolution. 

4. As a means for throwing substantially 
one-half of the needles of a circle out of, and 
bringing them into, action at the commence 
ment and finish of heel and toe work, the 
combination with a vertically arranged nee 
dle cylinder provided with needle grooves, 
gradually deepened from their upper to their 
lower ends, of needles located in said grooves, 
a horizontally arranged needle shifter bed, 
needle shifters, provided with heels, adapted 
to engage the tails of the needles to be thrown 
out of, and brought into, action, the rotary 
cam ring or cylinder, the ring revolubly sup 
ported on the said bed, provided with a groove, 
one portion of which is described with a 
greater radius than the other portion, the two 
portions being connected by an inclined por 
tion, the heels of the needle shifters being ar 
ranged to extend into said grooves, movable 
bolts on the said ring, cams on the needle 
shifter bed to move said bolts, and a verti 
cally movable bolt on the cam cylinder, the 
construction and arrangement being such that 

when the bolt on the cam cylinder is raised, 
it may engage one of the bolts on the needle 
shifter ring, and when it is lowered it may 
engage the other bolt, as set forth. 

5. The needle cylinder, needles, and ca. 
cylinder, combined with needle shifters, pro 
vided with heels, the needle shifter bed, a 
ring provided with a groove, one portion of 
which is described with a greater radius than 
the other portion, the two portions being con 
nected by an inclined portion, the heels of 
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the needle shifters extending into said groove, . 
sliding bolts on said ring, and means engag 
ing said bolts to move the ring and cams on 
the bed, to move the bolts to disengage them 
from their moving means, as set forth. 

6. The needle cylinder, needles, and cam 
cylinder, combined with a driving shaft, two 
pulleys on the driving shaft, connections 
whereby one pulley will revolve the cam cyl 
inder in one, and the other, in the other di 
rection, a belt, for actuating the said pulleys, 
a belt shipping bar for shipping the belt from 
one pulley to the other, a projection on said 
bar, a movable bolt on the cam cylinder, and 
a switch for moving said bolt to position to 
be brought into, and moved out of contact 
with the said projection on the belt shipper 
bar, as set forth. - . 

7. The combination, with the needle cylin 
der, needles, and cam cylinder, of the operat 
ing shafts, pulleys and belts connected there 
with for operating the cam cylinder at fast 
and slow speeds, belt shipping mechanism for 
shipping the belts to run at either fast or 
slow speed, means for moving, locking, and 
tripping the belt shipping mechanism, a rod 
“g' below the needle cylinder, provided 
with plates “p' to receive a weight connect 
ed with the descending knit fabric, and con 
nections between the said rod and tripping 
devices to release the belt shipping mechan 
ism when the weight bears upon the said 
plates, as set forth. 
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8. The combination, with the needle cylin 
der, needles, and cam cylinder, of the operat 
ing shafts, pulleys and belts connected there 
with for operating the cam cylinder at fast 
and slow speeds, belt shipping mechanism for 
shipping the belts to run at either fast or 
slow speed, means for moving, locking, and 
tripping the belt shipping mechanism, a rod 
“g' below the needle cylinder, provided 
with plates “p' to receive a weight connect 
ed with the descending knit fabric, and con 
nections between the said rod and tripping 
devices to release the belt shipping mechan 
ism when the weight bears upon the said 
plates, means to move the rod to carry one 
plate from beneath the weight, and bringan 
other into position therebelow, as set forth. 

9. The needle cylinder and needles com 
bined with the revoluble cam cylinder, pro 
vided with a ledge “a',' a vertically movable 
slide piece “b,” the knitting cams connected 
therewith, a rock shaft “v,” and disk “y,” 
provided on its inner face with an eccentric. 
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groove 'a',' and a pin on the slide piece pro 
jecting into the eccentric groove “e, as set 
forth. 

10. The needle cylinder, needles, and cam 
cylinder, in combination with the bracket 
“r,” the yarn guides constructed as levers 
pivoted on said bracket, the rock rod “ v',' 
cross arm “at” connected with the said rod, 
and links “t' connecting the ends of the 
cross arm with the yarn guide levers, as set 
forth. 

11. The needle cylinder, needles, and cam 
cylinder, in combination with the bracket 
“r,” the yarn guides constructed as levers 
pivoted on said bracket, the rock rod “ ,' 
cross arm “at” connected with the said rod, 
and links “t' connecting the ends of the 
cross arm with the yarn guide levers, the 
slide piece “b,” the knitting cams carried 
thereby, and disk “y” on rock shaft“ ”,” 
provided on its inner face with an eccentric 
groove “a',' and a pin on the slide piece pro 
jecting into the said eccentric groove, as set 
forth. 
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12. The needle cylinder, and needles, com 
bined with the cam cylinder, movable knit 
ting cams on the cam cylinder, movable yarn 
guides to change the yarn, a mechanism con 
nected with both the yarn guides and knit 
ting cams for moving the same in unison to 
simultaneously change the yarn and length 
of stitch, as set forth. 

13. The needle cylinder, and needles, com 
bined with the cam cylinder, movable knit 
ting cams on the cam cylinder, movable yarn 
guides to change the yarn, rock rod “ v,' con 
nections between the same, and the movable 
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knitting cams and yarn guides, and disk 
“w”,” provided with pins “a” on the outer 
end of said rock rod, and a stop to engage 
said pins to rock the rod, for actuating the 
cams and yarn guides in unison, to simulta 
neously change the yarn and length of stitch, 
as set forth. 

14. A machine for knitting stockings and 
half hose, comprising in its construction 
mechanism for automatically varying the 
speed to knit rapidly in the production of 
circular work, and slowly in the production 
of heel and toe work, a mechanism for auto 
matically changing from circular to recipro 
cating knitting, and a mechanism for auto 
matically varying the length of the stitch and 
changing the yarn when changing from cir 
cular to heel and toe work, and from the lat 
ter back to circular work again, as set forth. 

15. The needle cylinder, and needles, com 
bined with the cam cylinder, the needle cyl 
inder being provided with needle grooves, 
gradually deepened from their upper to their 6 
lower ends, horizontally arranged needle 
shifter bed, the needle shifters arranged to be 
reciprocated thereon, a toothed ring ''f'' ar 
ranged to revolve around the periphery of 
said bed, and a yoke 'e' connecting the ring 
with the cam cylinder, as set forth. 
In testimony whereof I have signed my 

name to this specification, in the presence of 
two subscribing witnesses, this 19th day of 
November, A. D. 1891. 

ERNEST W., GOURD. 
Witnesses: 

ARTHUR W. CROSSLEY, 
A. D. HARRISON, 
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