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To all whom it may concern:
Be it known that I, Roserr W. SterD, a

- citizen of the United States, and resident of
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Maplewood, in the county of Essex and
State of New Jersey, have invented certain
new and useful Improvements in Toy Knit-
ting Devices, of which the following is a
specification, reference being had therein to
the accompanying drawing.

My present invention retfers to a novel and
ingenious toy device for performing a knit-
ting or similar operation, the same being a
manually operated mechanical toy by the
use of which children and others may be able
to manipulate needles and other implements
in a positive and certain way, so that they
can thereby interweave or knit together
strands or threads in such a way as to pro-

duce a tubular cord or any other equivalent

article or fabric for which the needles may
be properly set. The invention has for its
object the production of a simple, cheap, and
efficient toy or other knitting machine, and
it consists essentially in the construction, ar-
rangement, and combination of the various
parts, substantially as will be hereinafter de-
scribed and claimed. ‘

In the accompanying drawing illustrating
my invention:

Figure 1 ig a vertical section of my im-
proved. knitting toy;

Fig. 2 is a top plan view of the same;

Fig. 3 is a horizontal plan on the line
3, 3 of Fig. 1; ‘

Fig. 4 is 4 detached partial side elevation

ot the outer channeled cam controlling the

movements of the outer series of needles;

Fig. 5 18 a similar side view of the inner
cam which controls the movements of the
inner series of needles; :

Fig. 6 is an outside elevational view of
the entire device; :

Trig. 7 is a detail perspective view of one
of the inner needles;

Fig. 8 is a detail perspective view of one
of the outer needles;

Fig. 9 is a perspective view of a few
gtitches of knitted fabric and shows one
of the inner and one of the outer needles in
juxtaposition to each other, and in the posi-
tion which they individually assume at a
certain point in the formation of a stitch;

Fig. 10 is a similar perspective view shows
ing the parts in another position during the
formation of a stitch; .

_ Fig. 11 is a similar perspective view show-
ing the parts in a further position that they
occupy during the formation of a stitch;

‘Figs. 12 and 13 are similar perspective
views showing the progress in the operation
of making a stitch;

Fig. 14 similarly vepresents the relation
of the parts at the time of the completion of
the stitch.

Similar characters of reference designate
corresponding parts throughout the differ-
ent figures of the drawing.

This knitting device is intended to be held
casily in the hand, so that it may be man-
ually operated by a child or other person;
and its frame comprises essentially a handle
1 consisting of a tubular member which is
secured to or made as a part of an inner
elongated member 2 having a central pas-
sage'3 apd a cylindrical head 6, which serves
as a needle carrier. Surrounding the inner
tubular member 2, and located between the
end of the handle 1 and the head 6 is a con-
centric loosely-supported cylindrical block
4, the upper edge of which provides an ir-
regularly horizontal cam track, said block 4
being rabbeted exteriorly to receive and sup-
port a cam shaped annulus 5 having on its
upper edge an irregularly horizontal cam
track formed with a cam groove, said an-
nulus or ring 5 being firmly secured by
screws, bolts, or other similar devices 7 to
the cam block 4. Also, as another part of
the general frame combination, I utilize an
open-ended cylindrical casing 8 which is se-
cured to the block 4 by screws 92 or similar
devices, and which: extends upward along-
side of the cylindrical head 6 but at a short
distance therefrom so as:to leave room
enough between them to allow the head to
freely revolve inside of casing 8, and casing
8 ‘also extends above said head 6 so as to
protect the needles which operate in and
above said head 6, it being noted that the
upper end of the cylinder 8 affords room
therein for the knitting operation, as shown
in Figs. 1 and 2, and the wall thereof near
the top is provided with a perforation 9
through which the yarn or thread 10 enters
and is directed to the knitting needles, the
exterior of the casing'8 being preferably pro-
vided with a perforated tension device 11
for holding the yarn 10 in tension just out-
side of the perforation 9.

It will thus be seen that by grasping the
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upper portion of the device, that is to say,
the casing 8, in one hand, and with the other
hand manually rotating the handle 1, which
carries with it the tubular member 2, carrier
head 6, and the needles, said needles will
have the proper movements imparted there-
to by the cams for performing the designed
knitting operations. It will also be evident
that the handle 1 may be held stationary
and the casing 8 rotated provided the me-
chanical details are arranged for this rever-
sion.

The head 6 is provided on its top surface
with a plurality of fixed projections or
staples 12 which in the present example of
the invention are preferably curved pieces
with two prongs which are driven fixedly
into the top of the head 6, and in the pres-
ent example there are four of them, although
1 do not wish to be limited to any specific
number. Adjacent to each of the fixed pro-
jections 12, the head 6 is provided with a
vertical passage 13 in which reciprocates »
needle 14. There are thus in the present
example four of the needles 14, one of which
is shown in Fig. 7. It consists of a cleft up-
per portion whose bifurcated members are
hook-shaped at 15 at the upper end and
which leave a space 16 between them, while
the lower end of each needle 14 is formed
as a rod 17, around which is coiled a spring

18, the same being tensioned between a col-

lar 19 on rod 17 and some suitable portion
of the inner wall of the passage 18, it being
noted that the lower end of said passage is
enlarged at 13%, so as to provide room tc
accommodate the spring 18." Further, it will
be noted that the lower end of the rod
shaped member 17 of the needles 14 is held
by the spring 18 in close contact with the
cam path on the upper end of the block 4,
(see IMigs. 1 and 5) so that during the rota-
tion of the handle 1, or of the casing 8, one
being held stationary and the other rotating
in relation to it, it will be evident that the
various needles 14 will be reciprocated and
will have their movements controlled by the
springs. and the cam. These needles 14 will
further be seen to occupy positions immedi-
ately behind the fixed projections 12 on the
side of the latter toward the center of the
machine. Needles 14 are similar to crochet
needles and are preferably square or angu-
lar as are also the passages 18 to keep them
from revolving.

On the other side of each fixed projection
12 is another needle 20, one of them being
shown in perspective in Fig. 8, where it is
seen to consist of a vertical rod having an
angular projection 21 at its lower end and
another angular projection 22 at its upper
end, which latter extension 22 terminates in
a vertical tip 23, which constitutes the end
of the needle and which has a movement in
relation to the fixed projections 12 and the
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vertically-reciprocatory needles 14, such as
I shall presently deseribe. These necdles 20
occupy vertical passages 24 in the head 6,
and their upper tips 23, as well as the angu-
lar projections 22 which carry said tips vi-
brate horizontally on the side of the fixed
projections 12 opposite to where the hooked
needles 14 ave located ; while the lower angu-
lar projections 21 of the needles 20 are helow
the carrier head 6 and in the space between
said head and blocks 4 and 5, and said angu-
lar projections 21 engage the cam groove of
the cam annulus 5 while the lower end 25 of
the needle 20 rides upon the cam track of
said cam annulus, all as clearly indicated in
Figs. 1 and 4.

The angular projection 21 is preferably
bent, at right angles, as seen in Fig. 8, so that

its bottom vertical end will engage the cam

groove in member 5 while the lower end 25
of the needle proper 20 will be adapted to
ride upon the top cam face of said member,
but it will be obvious that these parts may
be shaped in various ways provided only
they are so related to the cam device that
the latter will cause the needle to have a
vertical reciprocation by virtue of its con-
tact with the cam face and also a lateral os-
cillation or vibration by virtue of the en-
gagement of the lower end thercof with the
camgroove. During the rotation of the
handle 1, with the casing held stationary, or
the rotation of the casing 8 with the handle
1 held stationary, it will be evident that

these outer needles 20, which are equal in

number to the needles 14 and the fixed pro-
Jections 12, will be successively operated by
their engagement with the cam devices, as
already suggested, and they will be verti-
cally reciprocated and pivotally turned and
caused to occupy different positions so as to
bring about the desired results in the knit-
ting of the yarn or thread, it being further-
more observed that each of the needles 20
is provided with a spring 26 similar to the
spring 18 and having a similar effect of
holding the lower portion of the needle in
contact with the cam which controls its
reciprocatory movement and enables it to
take the different required positions.
Referring next to the cam devices shown
more fully in Figs. 8, 4 and 5, T will explain
how these devices are shaped to provide the
required results. The inner ‘cam member
+ has its upper edge formed as a hori-
rontally irregular path with different hovi-
zontal levels, as shown in Fig. 5, there being
the arcual segment 4 which is a gradually
ascending path, the arc or segment 4% which
is a horizontal level, the gradually ascend-
ing arc or segment 4°, and the upper hori-
zontal level 4% which comes to an abrupt
end at 4°, where a vertical shoulder drops
down for some little distance to the lowest
point of the segment 4 at its beginning.
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On this path, therefore, with its different
levels and connecting ascents the lower ends
17 of the inner pins 14 are in contact, so
that by the revolution of the needle carrier
these needles 17 are caused to rise and fall
on the cam face. Next describing the outer
cam 5 (see Figs. 8 and 4), it will be seen

that its upper edge thereof provides a-

grooved cam path having different hori-

zontal levels and connecting ascents, with.

the groove in the path being eccentric with
reference to the axis of revolution of the
cam 5 or the carrier 6. This upper edge
of the cam member 5 has a gradually as-
cending arc or segment 5% which merges
into a horizontal arc or segment 5°, which.
in turn merges into a rising segment 5°
which in turn merges into the horizontal
arc or. segment - 5% which terminates
abruptly at 5¢ where there is a substantial
vertical drop directly down to the beginning
of segment 52 The relative lengths of the
segments 52, 5%, 5¢ and 5¢ may vary for the
purpose of accomplishing the best results,
as may also the relative lengths of the cor-
responding cam segments 4%, 4b, 4°, 44 of cam
4. Furthermore the groove which runs
from one end to the other of the whole path
on the upper edge of cam 5 consists of an
arc or segment 30 which is concentric with
the axis of cam 5, a connecting arc or seg-
ment 31 which is eccentric and has a radius
larger than the radius of the segment 80 and
gradually increasing in length until the are

5 or segment 32 is reached, which is likewise

eccentric, but which embraces a portion of
increasing radius and also one of diminish-

ing radius so that this segment 32 merges:

into the arc or segment 33 which is of
gradually diminishing radius, and which
merges into the arc or segment 34 which is
concentric with the cam 5 and terminates at
the shoulder 5°. The groove sections or seg-
ments 30, 81, 32, 33 and 34 hear a general
relation in position to the segments 52, 5,
5° and 5¢ of the horizontal cam path, but are
not coterminus unless desired, as they have
different functions to perform. As stated,
the projecting angular vertical pins 21
belonging to the outer needles 20 operate
within the cam groove consisting of seg-
ments 30, 31, 32, 33 and 34 while the en-
larged lower ends 25 of the outer needles
20 operate upon the irregularly horizontal
cam path 5 consisting of segments 52, 5P, 5¢
and 5,

As already stated the revolution of the
needle carrying head 6 under the manipula-
tion of the handle 1 causes both rows of
needles to travel about in circular paths and
the lower ends 17 of the inner needles 14
to travel upon the cam 4 while the lower
ends of the outer row of needles 20 travel
upon the comm 5. By reference to Fig. 3 it

will be seen how the two cams 4 and 5 are-

8

related to each other, that is to say, how
their several segmental portions are sev-
erally positioned relatively and it will be
noticed that the shoulder 4¢ is more or less
in advance of the shoulder 5° so that the
needles riding on the cam 4 will each drop

off the shoulder 4° before the companion:

needls which is riding upon the cam 5
drops off the shoulder 5°; this being so be-
cause the angular projection 21 on the
needles 20 acts some little time after the
release of the lower end of the needles 14;
but obviously the relative position of the
two shoulders 4° and 5° is not of so much
importance as the relative location of the
lower end of a particular needle 14 and the
lower end of the angular projection 21 of
a particular companion needle 20.

Thus 1t will be seen that the inner needles

14 after they begin to rise from their lowest
position occupy two principal positions at
different times, one of which may be called
the half-elevated position, that® when the
lower end of the needle is traveling on the
horizontal cam segment 4°, and the other
the high position, that when its lower end
1s traveling on the horizontal cam segment
4% as also the various intermediate shifting
positions, when the lower end of the needle

1s traveling on the inclined cam segment 4*

and that when it is traveling on the inclined
cam segment 4°. The lowest position of a
needle 14 when its lower end is beginning
to travel on the cam segment 4* is shown in
Figs. 1, 13, and 14. When it reaches the
horizontal segment 4° it is in the half-ele-
vated position, as seen in Fig. 11; while

the intermediate positions are indicated in -

Figs. 9 and 10. The high position of a
needle 14 when its lower end is riding on
the high leved 4 of cam 4 is seen in Figs.
1 (at the right) and 12. Turning now to
observe the rmovement of one of the outer
needles 20, whose lower angular projecting
arm 21 is traveling in the groove of cam 5
and whose lower end 25 is riding on the
horizontally irregular path of cam 5, it will
be seen that since this needle is movably car-
ried in a vertical passage in the head 6 it
is thereby pivoted in the head 6 and is hori-
zontally movable on this pivot by the action
of the angular arm 21 in the cam groove,
the result of such action being the hori-
zontal rotation of the upper angular arm 922
and its tip 23, and said horizontal vibration
of the tip 23 takes place simultaneously

with the lifting and lowering of the needle

in consequence of the movement of the bot-

tom end 25 upon the horizentally irregular

path of cam 5.
This operation may be described as fol-

lows: When an inner needle 14 is in the-

position. shown at the ‘left in Fig. I and
also in Fig. 14, the companion needle 20 will,
as soon as its projection 21 drops out of
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groove 34 at shoulder 5°, take the position
shown in Fig. 14, where the tip 23 will be
directly on the opposite side of the staple 12
from the hooks 15 of said needle 14.  Said
inner needle 14 now begins to rise as it
travels along the cam segment 4* and 4°,
until, through the positions in Figs. 9 and
10, it reaches the half-elevated position in
Fig. 11 where it is riding on the cam seg-
ment 4°; and simultaneously therewith the
outer needle 20 is elevating its tip 23 by
virtue of the sliding of the end 25 on the
cam segment 5%, but there will be no other
movement of said needle 20 except one of
elevation so long as the angular arm 21
travels through the concentric segment 30 of
the cam path, but by the time the tip 28
has risen above the staple 12, passing from
the position shown in Fig. 14 into the posi-
tion shown in Fig. 9, it will by reason of the
fact that the angular arm 21 then begins
to act in the eccentric segment 31 of the
cam which is of increasing radius, gradually
turn the needle 20 on its pivotal mounting
in the head 6 and thus swing the tip 23
around over the staple 12 into the slot 16
between the hooks 15 of the bifurcated up-
per end of companion needle 14, but as
stated, since needle 14 is now riding on the
horizontal cam segment 4°, the first entry
of the needle tip 23 into the clot 16 will
be at a distance below the hocks 15 so that
it will not strike against the varn or thread
carried by the hooks 15, ag shown in Fig. 10.
This inner position of the tip 23 will be
maintained until the angular arm 21 reaches
the curved eccentric segment 32 and drops
into the connecting segment 33, but before
it does that the lower end 25 of the needle
20 will have come into contact with the
ascending segment 5° and been elevated into
the position shown in Fig. 11 where it en-
gages the yarn loop which 18 being carvyied
by the hooks 15. When so engaged, as indi-
cated in Fig. 11, the continued travel of the
inner needle 14 will cause it te rise up on
the segment 4° until it reaches the segment
49 and is in its high position. as shown in
Fig. 12, where it engages the main incoming
strand of yarn and at this time the tip 23
of the companion needle 20 swings out-
wardly again, which it will do by reason
of the movement of the angular arm 21 in
the eccentric path 33, which carries it into
the concentric path 34 and moves it out-
wardly into a position where it will clear
the staple 12 and will carry with it the loop
which it took in Fig. 11, holding the same
in place as in Fig. 12 until the needls 14
reaches the end of the horizontal sagment 44
and drops off the shoulder 4°, when it will
carry the fresh piece of yarn taken in Fig.
12 downwardly through the loop that is be-
ing held by the needle 20, as shown in Fig.
18, thus forming a stitch, and will for the
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time being hold the stitch in the position
shown in Fig. 13 and that shown in Fig. 11,
the needle 20 being meanwhile released ns
soon as its angular arm 21 is disengaged
from the eam groove scgment 84 at the
shoulder 5°¢ (see Fig. 14). From this, there-
fore, will be understood that the detailed
movement of the needles in their travel,
their circular paths being correspondingly
elevated and depressed in proper relation to
each other and in proper sequence to handle
the strands of yarn, fiber, fabric, thread or
other material for the formation of stitches
in the production of cither a tubular cord.
Tike that indicated at 40 in Tig. 6 or the
formation of any other kind of knitted arti-
cle, for which this toy knitter may be foun!
to be adapted for use.

The admission of the yarn 10 through the
perforation 9 in the casing 8 and its delivery
to the needles is clearly illustrated in Fig. 2.
Assuming that it is first looped about the
needles by hand, it will be quite evident how
the formation of stitches progresses, and in
addition to the foregoing explanation of the
operation of the different needles it may he
remarked that each time an inner necedle
14 is elevated it will take hold of the yarn
10 because it will be in a position to seize
it after it enters the perforation 9. This is
evident by observing the relation of the nee-
dle 14 to the perforation 9, and in Fig. 2 it
is indicated just how the yarn is caught by
the needle in its forward movement around
its circular path, ITn Fig. 12 the inner
needle 14 is also seen as holding the yarn,
the needle 14 being now in its high position,
and shortly thereafter when the needle
reaches the shoulder 4° it drops off and car-
ries the yarn down through the loop which
is being held by the other needle 20, as shown
in Fig. 18, immediately after which the nec-
dle 20 is set free to perform its later work
in grasping the new loop so formed or new
stitch so made, and holding it until the in-
ner needle again catches hold of the yarn
and thrusts it through the loop so formed,
for it will be seen that passing from Fig. 14
to Fig. 9 and then to Fig. 10 and thence to
Fig. 11, the loop which was made in Fig. 13
is held by the inner needle while the onter
needle is maling its movements preparatory
to laying hold of said loop and taking it
away from the inner needle which it pre-
pares to do in Fig. 11, and which it actually
does in Figs. 12 and 13, holding it firmly
now so that the inner needle which hasmean-
while established a new relation with the
main strand of yarn can thrust said varn
down through the loop and form a stitch.
The same cycle of operations is gone through
with again and again, and this plurality of
movement and formation of stitches takes
place in the particular example of the in-
vention which I have herein illustrated and
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shown at four distinct points at each of-

which are placed a pair of needles; and ob-
viously it may take place at as many points
as there are pairs of needles in the circular
series, the result being that four stitches are
made at once, and these are all worked to-
gether neatly and effectively into a tubular
mesh which is in-the form of a cord or
length of material, as indicated in Fig. G,
and to provide for the disposition of which
I find it most convenient to have the longi-
tudinal passage 3 in the internal member 2
50 that the cord can emerge from the lower
end thereof, and it is a convenient plan to
attach a weight 41 te the end of the cord to
hold it taut in the device and permit the
knitting operation to proceed in the hest

way, the stitches being formed motre cor-
rectly and evenly than would be otherwise
the case. It must be understood, however,
that ‘although I have shown this tubular
cord, I do not awish to be restricted to the
manufacture of anythinfr‘ of ‘the kind, but
can make whatever the arrangement of the
needles and general design of their work-
ing prepare the machine for service with,
inasmuch as the same is susceptible of a Wlde
variety of uses and applications.

Many changes may be made in the precise
construction and relative arrangement of the
various parts of my device without exceed-
ing the proper scope of the appended claims,
and I, therefore, reserve the liberty of mak-
ing all such Lhanoes and rearrangements in
the construction “and design of the whole
toy and its various constltuent parts as are
best suited for use not only as a toy for
pleasure and temporary gratification, but as

a workable machine for actual service in the
productlon of commercial results.

Having thus described my invention;what
I claim as new and desire to secure by Liét-
ters Patent, is:—

1. In a kmttlno device, the combination
of a support, a needle carrier, one of which
is rotatable in relation to the other, one or
more pairs of needles in the needle carrier,
and cam means on the support for impart-
ing a vertical movement to certain of the
needles and also imparting a vertical and a
horizontal movement to the rest of the nee-
dles for the purpose of causing said needles
to perform the knitting operation.

2. In a knitting device, the combination
of a support, a needle carrier, one rotatable
in relation to the other, vertically movable
inner needles, cam means on the support for
controlling the action of the same, vertically
and horizontally movable outer needles, and
cam means on the support for controlling
the action of the same.

3. In a knitting device, the combination
of a support, a needle carrier having a mem-
ber passing through the support and pro-
vided with a handle, a needle carrier and the

')

support being movably related to each other,
a series of needles reciprocating in the needle
carrier, cam means on the support for caus-
ing said reciprocation, a series of needles
also in the needle carrier and movable ver-
tically and horizontally, and double cam
means on the support for causing the dou-
ble movement of the latter needles.

4. In'a knitting device, the combination
of a supporu, a neulle carrier mounted : in
said support, a series of vertically-recipro-
catory needles in the carrier, cam ineans on
the, support for acting ag ainst the lower
ends of said needles and 11111)@1111]0 a recipro-
cation thereto, another series of needles con-
tiguous to the first named needles and like-
wise movable in the needle carrier and sus-
ceptible of a vertical reciprocation and also
a horizontal oscillation, and a double cam
neans on_the support for vertically and
horizontally moving the latter needles, so
that the action of the ends of the needles
with relation to -each may perform a knit-
ting operation. :

5. In a knitting device; the ‘combination
of a needle carrier provided with a handle,
needles. mounted in said carrier in. pairs,

ran annular member surrounding an exten-

sion of the needle carrier and having its
upper edge formed as a cam track to act to
reciprocate certain of the needles, and an-
other annular member surrounding the
aforesaid annular member and having its
upper edge formed with a cam track and
also with a cam groove for imparting a
vertical and a horizontal movement to other
of the needles whereby the knitting ends of
the needles perform the knitting operation.

6. In a knitting device, the combination of
a-tubular needle carrier having an extension
provided with a handle, a pair of cam an-
nuli on said tubular extension whose cam
devices differ from each other to afford a
plurality of operations, pairs of needles sup-
ported in the needle carrier the inner mem-
bers of which pairs are vertically recipro-
cated by certain of the cam means and the
outer members are moved vertically and
horizontally by other of the cam means, so
that the upper ends of the needles which
project above the needle carrier may have
a series of movements with reference to each
other designed to act upon the yarn or other
material for the purpose of forming stitches
in the knitting operation.

7. In a knitting device, the combination
of a support, a eedle carrier having an
extension concentric with said support, nee-
dles in said carrier, a protecting shield at-
tached to said support and extending above
the carrier and the needles, cam means on
said support for reciprocating the inner
needles, separate cam means on the support
for moving horizontally and vertically the
outer needles, and means for delivering the
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yarn or other material to the needles to be
handled thereby, and means for carrying off
the knitted fabriec.

8. In a knitting device, the combination
of a mneedle carrier having a handle, pairs
of needles supported therein, the inner mem-
bers of each pair being vertically recipro-
catory and having hooked ends, and the
outer needles of each pair being vertically
reciprocatory and also pivotally supported
so as to have a horizontal swing, and hav-
ing terminal projections that operate in con-
nection with the hooked ends of the other
needles, cam means for causing a vertical
reciprocation of the inner needles, and cam
means for imparting a double movement to
the outer needles.

9. In a knitting device, the combination
of a needle carrier, a series of inner needles
having their upper ends hooked and cleft,
a series of outer needles having their upper
ends provided with bent tip-provided sec-
tions, staples in the head between the inner
and outer needles, and cam means for im-
parting reciprocatory movements to the in-
ner needles and reciprocatory and horizon-
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tal movements to the outer necdles wherehy
the knitting operation is performed.
10. In a knitting device of the class de-

scribed, the combination of a needle carrier .

having vertical passages therein, a series of
mner hooked and cleft spring-provided nce-
dles Jocated in one set of passages, a series
of tip-provided and spring-provided nee-
dles Jocated in another set of passages, the
latter needles having angular projections on
their lower ends, a cam annulus having a
track designed to act upon the lower ends
of the inner needles, another cam annulus
having a track designed to act upon the
lower ends of the outer needles and having
also a_groove which engages and exerts a
pivotal action upon the angular lower end
of said needles, whereby the active ends of
the needles are movable in relation to each
other for the purpose of engaging the yarn
and forming stitches during the knitting
operation.

In testimony whereof I hereunto affix my
signature.

ROBERT W. STEED.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D, C.”
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