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To all whom it invay conce77: 
Be it known that I, CHARLES F. SMITH, a 

citizen of the United States, residing at Brook 
lyn, in the county of Kings and State of New 

5 York, have invented certain new and useful 
Improvements in Warp-Knitting Machines, 
of which the following is a specification. 
This invention pertains to warp-knitting 

machines. The machine is adapted to make 
Io different patterns of cord, braid, or other trim 

ming. The strands of the cord, braid, or other 
material are formed into a pattern, and the 
same is secured together by a fine thread. 
The principal objects of this invention are 

I5 to provide a machine which will operate con 
tinuously--that is to say, whose main shaft 
is continuously rotating, the driving medium 
being either belting or treadle-in contradis 
tinction to that class of machine in which the 

2c movements are intermittent and caused by 
the turning of a hand-crank. Of this latter 
class of machine the change in the pattern 
was also accomplished by hand and the whole 
thing controlled by a single operator. Con 

25 siderable difficulty was thus experienced, in 
that the number of turns to change the pat 
tern between the turns of the hand-crank to 
form the stitch were necessarily confusing 
and often resulted in turning out bad work. 
This invention is designed to provide a ma 

chine which is automatic in its operation and 
which will be stopped automatically upon the 
breaking of a thread, and may be set to form 
any pattern or make any number of stitches 

35 between the changes in the pattern at pleasure, 
The details of the machine will now be de 

scribed with reference to the accompanying 
drawings, in which 

Figure 1 represents a right-hand end eleva 
tion of the complete machine; Fig. 2, a detail 
view of the disk which actuates the thread and 
needle-bars; Fig. 3, a plan of the machine; 
Fig. 4, a detail of the needle and thread-bars; 
Fig. 5, a cross-section of the needle and thread 
bars; Fig. 6, a front elevation of the machine; 
Figs. 7 and 8, details of stop mechanism; Fig. 
9, a left-hand end elevation of the machine; 
Fig. 10, details of the cam-wheel for regulat 
ing the movement of the pattern-changing 

5o bars; Fig. 11, details of the slotted arms which 
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are operated by the pattern-cam; Fig. 12, 
views of different segments for operating the 
pattern-cam. Fig. 13 is a plan view of the 
material fabricated by this machine, and Fig. 
14 is the same thing more in detail. Fig. 1555 
is a detail in perspective of the pivotal con 
nections between arms b° b°. 
The main driving-pulley is represented by 

A. This may be driven either by belt or 
treadle. Through a pinion A' on the same 6o 
shaft with this pulley the gear A' is driven. 
This gear is normally loose upon the shaft, 
but is adapted to be locked thereto by a 
clutch mechanism which will be described 
hereinafter. The shaft upon which this gear 65 
is located is the main driving-shaft of the 
machine and is lettered M. Upon this shaft 
there is mounted a diska. The shaft extends 
through the machine to the opposite end 
where it is adapted to receive segmental gears 7o 
n' of different character, as shown in Fig. 12. 
Upon each revolution of the shaft the teeth 
of this segment m' mesh with those of a gear 
a', fixed upon a short counter-shaft a, mount 
ed in the frame of the machine, turning said 75 
gear in proportion to the number of teeth on 
the segment. Upon this short shaft there is 
also mounted a cam-wheel a, provided on its 
periphery with one or more rows of movable 
and interchangeable blocks Ci', each having a 8o 
cam-groove in its surface. These blocks are 
attached to the cam-wheel by means of bolts 
a', and they may be removed or replaced at 
pleasure. The number of blocks to the cir 
cle may also be varied to suit the conditions 85 
which will hereinafter appear. 
The normal position of the levers b is in 

the grooves or slots of the blocks, and it is the 
intention to arrange the cam-blocks and the 
gearing so that each movement of the cam- 9o 
wheel will be such as to leave the ends of the 
levers b in the slot of the next succeeding 
blocks, thus locking the pattern-bars until 
the next change. The grooves in the blocks 
are designed for the purpose of guiding the 95 
ends or toes of pivoted link-levers b, which 
project downward into the path of the said 
blocks. The position of the grooves in the 
blocks varies, some being located upon. One 
side and some upon the other, while still oth- Ioo 
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erS occupy an intermediate position. At the 
beginning of the grooves they are slightly 
cut away in order to guide the toes of the le 
vers into the grooves. The levers are piv 
oted, to a bracket b' and connect with slotted 
arms, secured to rock-shafts . The con 
nections between the arms. U and b are made 
by a sliding tightening bolt and nut 9. 
(Shown in Fig. 15.) It consists of a spindle 1, 
having a loosely-connected block 2 having 
parallel sides, which plays in the slot of one of 
the arms b and l°. The spindle also carries 
a similar block 3, which is tight thereon and 
provided with a flange 4, which acts as a spacer 
between the two arms. This latter block 
plays in the slot of the other arm, but may be 
locked therein at any point by screwing up 
nut 5, which may be an ordinary burr or a 
thumb-nut, as shown in Fig. 9. This device 
forms a pivot upon which one or both of the 
arms may turn and the other slide. The 
blocks on the cam-wheel cause the arms b to 
partake of a lateral movement which is im 
parted in an inverse direction to the arms b, 
and by adjusting the sliding tightening bolt 
and nut l'up or down in the slots the ampli 
tude of movement of the arms b°may be regul 
lated at pleasure. The rock-shafts to extend 
toward the front of the machine through suit 
able brackets or bearings, and each has at 
tached to it an arm provided with a segment 
of gearing l'. The segments stand in three 
parallel planes close to each other, and the 
geal-teeth of each meshes with a rack formed 
in a corresponding bar c. The bars c are the 
pattern-controlling bars of the machine, and 
they extend across the front of the same and 
are reciprocated independently of each other 
by the segments l'. 

It will readily be seen that by adjusting 
the tightening nut and bolt l' in the arms ly 
and b and the position and number of the 
blocks upon the cam-wheel the extent and 
time of movement of each of the pattern-bars 
C may be regulated. Any such regulation 
Will of course change the pattern of the ma 
terial Worked upon. The material of which 
the pattern is usually made is a heavy cord, 
as shown in Fig. 13. The proper number of 
such cords is passed from the spools ASA's 
On the rack X at the back of the machine 
Over guide-rods aca, and down through tubes 
c', connected with the pattern-bars of perfo 
rations in the same. Of course the number 
of cords used and the number passed through 
each pattern-bar and the number of pattern 
bars used depend entirely upon the design 
of the pattern to be fabricated. 

I have described three pattern-bars and 
mechanism for operating the same; but my 
machine may be adapted to operate one or 
several of the bars according to the intricacy 
of the designs which the machine is intended 
to turn Oult. 

Returning now to the main driving-shaft M 
of the machine and to the disk (, upon the 
same, it will be seen that said disk is pro 
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vided with a series of holes. These holes are 
for the purpose of securing at regular inter 
vals around the face and near the edge of the 
disk a number of lugs af. Through the me 
dium of one of these lugs the feeding oper 
ation and the movements of the needle and 
thread-bars are accomplished, as will now be 
described. There is pivoted to a portion of 
the frame an arm d, (see Fig. 1) whose left 
hand end stands in the path of the lugs a on 
the disk a. The opposite end of the lever is 
connected with an arm d' on shaft d, carry 
ing pawl d', which engages the teeth of a 
small ratchet d on the short shaft d. Upon 
this shaft is also fixed a gear d, which meshes 
with a pinion d8 on shaft d". This latter 
shaft, upon reference to Figs. 3 and 6, will 
be seen to extend through the machine and 
to be provided with a gear d, which engages 
a pinion d on counter-shaft d". The gearing 
between shafts d and d is such that upon 
the movement of the ratchet d the distance 
of one notch (which is caused by one of the 
lugs a striking the arm d) the shaft d° will 
make one-ninth of a revolution, the shaft d. 
one-third of a revolution, and the shaft (l 
one complete revolution. Upon the counter 
shaft d there are fixed two cranks did and 
also a cam-wheel di. In the face of this 
cam-wheel there is a groove in which runs 
a roller connected with a crank on the short 
counter-shaft d. Upon the opposite end 
of shaft d, outside the frame, is hung a 
slotted arm e, which is connected with a simi 
lar slotted arm e' by a link e. This form 
of connection is made for the purpose of ad 
justment in order to regulate the length of 
movement of the arme'. Arme' is hung or 
pivoted on a short shaft, upon which is also 
mounted a ratchet-wheele'. A pawl e' is at 
tached to the arm e', and with each move 
ment of said arm moves the ratchet-wheele' 
forward a corresponding distance. The pawl 
e simply prevents backward movement of the 
ratchet. The pinion e' on the shaft with e. 
engages with gear-wheele', which is on the 
shaft with the upper feed-roller E. The lower 
feed-roller E is hung on the end of pivoted 
and weighted arms e, so as to bear against 
the upper feed-roller with a yielding pressure. 
The finished work passes from the needles 
down between these two rollers and to the 
back of the machine over a guide-roller E 
and into any suitable receptacle E. Guide 
roller E° is driven by belt E from the feed 
roller E. 

I have thus described the mechanism for 
turning the feed-rollers, and will now pro 
ceed to describe the mechanism which moves 
the thread-bar F. This bar has two motions 
a partial rotative and a reciprocating or lat 
eral motion. Upon the shaft d" there is 
mounted a double can consisting of disk f, 
having a cam-groove in its face, and the hub 
or sleeve f', having a cam-groove in its pe 
riphery. A l'oller plays in each of these 
grooves and each roller is attached to an arm 
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f, which is pivoted and swiveled at the point 
if and is connected at its forward end with 
a short crank-arin 
thread-bar F. The connection between the 
crank and bar fis by a slot and pin, in order 
to allow for movement of the parts upon each 
other. The arrangement of the cam-grooves 
in the disk if 
the lever f° to move down and up and at 
about the same time to move in and out. 
This will cause a simultaneous partial rota 
tion and reciprocation of the thread-bar F. 
This bar is for the purpose of carrying the 
binding-thread over the looping-needles. 
The thread passes from the spools. M' in the 
lower part of the frame of the apparatus 
through guide-eyes in a plate M, thence over 
the thread-bar through guide-eyes f, thence 
to the needles, and finally to the work. 
The needle-baris represented by G. It has 

a horizontal reciprocating movement and 
slides in ways Gat each end of the machine. 
Motion is imparted to the bar by the cranks 
doll the shaft d. The cranks are connected 
with the bar by two pitmeng. Inasmuch as 
shaft d makes a complete rotation every time 
one of the lugs a strikes lever d, the needle 
bar makes a complete forward and backward 
movement, and this double movement will 
be made just as many times during the rota 
tion of the main shaft of the machine as there 
are lugs upon the disk a. The number of 
stitches or movements of the needle-bar, 
therefore, is not proportional to the move 
ments producing the successive features of 
the pattern, inasmuch as the pattern-bars are 
only moved once in each rotation of the main 
shaft. In this way any number of stitches 
within certain limits may be provided for 
between the changes of the pattern by in 
creasing the number of lugs a. 

It is not deemed necessary to give the de 
tails of the forming of the stitch, inasmuch 
as the stitch is a common crocheting-loop, 
and is formed in the usual manner. I will 
say generally, however, that the tubes or per 
forations in the pattern-bar are placed the 
same distance apart as the needles upon the 
needle-bar, and that the movements of the pat 
tern-bars always carry the tubes or perfora 
tions to positions between the path of move 
ment of the needles. Let us suppose the 
machine to be threaded in the manner 
shown-that is to say, the pattern-cords pass 
ing from the rack through the tubes or per 
forations in the pattern-bars down behind 
tension-rod II, which is mounted on the end 
of pivoted bell-crank leversh', their opposite 
ends being Weighted in a similar manner to 
the lower feed-roller. The tension-bar holds 
the cord against the smooth plate or bar h, 
extending along the front of the machine, 
through grooves in which the needles pass in 
making their reciprocating movement. Now, 
suppose one of the lugs a to strike the lever 
d. This will cause the feed-roller's to turn 
and take up the proper amount of finished 

f' upon the end of the 

and hub f' are such as to cause 

goods, and simultaneously the needle-bar will 
commence its forward movement. By the 
time the needles reach the full extent of 
their forward movement the feed will have 
been completed and the thread-bar then com 
mences to rotate, lifting the binding-thread 
up above the needles and carrying it over 
and down onto the hooks in the same. The 
needle-bar is then withdrawn, carrying the 
thread with it, which is now locked within 

75 

the hook by the latch thereof. Upon the re 
turn movement of the needles the loop which 
is in the hook is slid back upon the needles, 
thus lifting the latches and sliding over them 

return of the needles the said loop will be 
slid forward beneath the open latch and, lift 
ing it in its forward movement, throws the 
latch over to lock the new loop within the 

over the needle onto the thread, thus form 
ing the finished stitch. This will be recog 
nized as the usual manner of forming the 
crocheting-stitch. When the main shaft has 
made a complete revolution, and the machine 
has made as many Stitches as it was set to 
make in said revolution, the gear-segment on 
the end of the main shaft meshes with the 
gear driving the pattern-cam. This causes 
a certain amount of rotation of said cam and 
throws the levers and segments, which in 
turn operate the pattern - bars. The bars 
change the position of the cord in accordance 
with the manner in which the blocks on the 
cam-wheel have been set, 

Returning now to the clutch mechanism 
which controls the main shaft. The details 
of this clutch are shown in Fig. 8. The hub 
of the main gear is provided with two notches 
a', into which two levers a' are adapted to 
drop. These level's are pivoted to a sleeve 

- onto the shank of the needles, and upon the 

hook and at the same time itself dropping 

IOC) 

al, fast on the shaft, and at their outer ends 
rest upon a conical sleeve O, while their inner 
ends are forced outward by springs a, as 
shown. The sleeve is adapted to slide upon 
the shaft, and the feather which connects it 

O 

thereto is extended in a groove in the shaft, 
some distance backward through the frame 
of the machine. On the inner end the feather. 

15 

has connected with it a pin i, which projects. 
into an inclined slot formed in one of the 
hubs of a cage I. When the clutch is engaged, 
the sleeve O is in its most forward position, 
thus throwing the levers into the notches and 
connecting the gear with the shaft. From 
the construction of this clutch mechanism it 
will be seen that the cage I rotates with the 
shaft, and that if a stop is interposed to pre 
vent the rotation of the cage the pin will be 
caused to slide within the inclined slot and 
carry the feather and sleeve o back, allowing 

I 25 

the levers to spring out of the notches, thus 
stopping the machine. The device which I 
have arranged to stop the rotation of the cage 
I is as follows: At the point where the threads 
pass through the guide-plate M there is a 
small weight in hooked over each strand, 

13o 
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Directly beneath this bar or beneath the 
weights is a pivoted tray m, as shown in 
Figs. 6 and 7. This tray is balanced by 
weights in so that it inclines slightly up 
ward. It is connected by a rod ' with a piv 
oted latch r, which is located adjacent to the 
cage I, and is normally held in an upward po 
sition out of engagement with said cage. 
When one of the threads breaks, the weight 

attached thereto drops into the tray and car 
ries it down, pulling the latch ' downward 
and into engagement with the rotating cage, 
thus preventing its movement and stopping 
the machine in the manner already described. 

Referring to Figs. 13 and 14, the design 
shows two layers of cord in and n, one se 
cured upon the other. This indicates that 
two pattern-bars were used. Each layer con 
tains ten cords, and the two layers are bound 
together by nine rows of crochet-stitches / y. 
The cords are bound together by the stitches 
at the points pp where they cross, and there 
are two stitches between every two binding 
points. This particular design requires that 
the pattern-bars move simultaneously in op 
posite directions the distance of four spaces 
each way. 

Having described my invention, I claim 
1. The combination, with the main shaft 

and pattern-bars, of a gear-segment for mov 
ing each pattern-bar, a rock-shaft on which 
each gear-segment is mounted, a lever con 
nected with each rock-shaft, other levers, as 
b, pivoted to each of the said rock-shaft le 
vers, and a wheel or cylinder mounted upon 
said main shaft and carrying detachable cam 
blocks, said cam-blocks acting upon said 
levers l to rock said shaft, for the purpose set 
forth. 

2. The combination, with the main shaft 
and pattern-changing bars, of a disk or cyl 
inder driven by the main shaft, one or more 
series of grooved blocks detachably con 
nected to the said disk or cylinder, the 
grooves in said blocks occupying different 
positions therein, one or more level's adapted 
to move in said grooves and to have their po 
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sitions changed thereby, and mechanism 
whereby the movement of said levers will 
cause a movement of said pattern-changing 
bars, substantially as described. 

3. The combination, with the pattern-bars, 
of gear-segments for moving the same, rock 
shafts for moving the gear - segments, the 
slotted levers pivoted together by the adjust 
able set-screws, and the cam-wheel and main 
shaft for moving the slotted levers, whereby 
the extent of movement of the segments may 
be regulated, Substantially as described. 

4. The combination, with the driving mech 
anism, of a wheel consisting of a disk hav 
ing a cam-groove in its face and a hub hav 
ing a cam-groove in its periphery, a pivoted 
and swiveled lever which extends into and 
is operated in two directions by said cam 
grooves, said lever provided at one end with 
a slot, and the thread-bar provided with a 
crank, the crank-pin extending through said 
slot and having a cross-head which prevents 
its withdrawal therefrom, whereby a rotary 
and reciprocating motion is simultaneously 
imparted to said thread-bar when the lever 
is moved. 

5. In combination with the driving-shaft 
and driving-wheel, a clutch therefor consist 
ing of a pair of pivoted levers adapted to 
enter notches on the hub of the driving-wheel, 
and mechanism for throwing the levers out 
of engagement, consisting of a conical sleeve, 
and the cage I, provided with an inclined 
slot, said sleeve and cage being connected by 
a feather and pin l in the shaft, and the pin 
projecting into said inclined slot, the latch 
for engaging with the cage, a balanced tray 
connected with the latch, and weights sus 
pended above the tray by the threads. 

In witness whereof I have hereunto affixed 
my name in the presence of two subscribing 
Witnesses, 

CIIAS. F. SMITII. 
Witnesses: 

P. II. IBLAU VELT, 
FRED. SCHNOERING. 
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