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KNITTING MACHINE 

George O. Young, Robesonia, Pa., assignor to 
Wanity Fair Mills, Inc., Reading, Pa., a corpo 
ration of Pennsylvania, - 

Application December 18, 1945, Serial No. 635,692. 
(C. 66-86) 18 Claims. 

1. 
My invention relates to knitting machines of 

the tricot type and it has for its objects. 
1. To provide a high speed Smooth running 

machine as free from Vibration as possible. 
2. To provide a machine in which hook needles 

with sliding tongues are employed, Wherein the 
In OWements of the needles and tongues are Such 
that thread guides having only up and down. 
motion instead of Swinging motion can be em 
ployed advantageously. 

3. To provide a machine employing stationary 
sinkers and Stationary nibs. 

4. To provide a machine in which needles with 
sliding tongues are moved together through paths 
resembling a closed figure eight Or hour-glass out 
line. 
Other objects will in part be obvious and in part 

be pointed out hereinafter. 
To the attainment of the aforesaid objects 

and ends the invention further resides in the 
novel details of construction, combination and 
arrangement Of parts all of Which will first be de 
scribed and then be Specifically pointed out in the 
appended claims, reference being had to the ac 
companying dra Wings in which: 

Fig. 1 is a cross Section of one embodiment 
using Stationary Sinkers and nibs. 

Fig. 2 is a detail section on the line 2-2 of 
Fig. 1. 

. Fig. 3 is a detail front elevation of a portion 
Of the Same. 

Fig. 4 is a diagrammatic view of the movements 
of the needle, tongues and thread guides. The 
Spaces between the points to 7 to 0 represent 
intervals of 20 of movement. 

FigS. 5 to 22 are diagrammatic views of the in 
Vention showing the relative position of the 
needles, tongues and guides With respect to one 
another and to the Sinkers at the different points 
shown in Fig. 4. 

Fig. 23 is a view Similar to Fig. 1 of a modifica 
tion using a movable nib and stationary sinker. 

Fig. 24 is a detail section on the line 24-24 
of Fig. 23. 

Fig. 25 is a View similar to Fig. 4 showing the 
relative movements of the needles, tongues, nibs 
and thread guides of Fig. 23. The spaces be 
tween the points to 7 to 0 represent 20 inter 
Walls of noVement. 

Fig. 26 is a VieW similar to FigS. 1 and 23 of an 
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other embodiment of the invention using sta 
tionary sinkers, movable nibs and rotary thread 
guides. 

Fig. 27 is a view similar to Figs. 4 and 25 show 
ing the relative movements of the needles, 
tongues, nibs and thread guides. The spaces be 
tween the points 0 to 5 to 0 represent intervals 
of 22.5. 

Fig. 28 is a detail, somewhat schematic, vertical 

55 

60 

2 
elevation and part section of one Way to rack the 
thread guides. 

Fig. 29 is a view similar to Figs. 23 and 26 of a 
fourth modification of my invention. 

Fig. 30 is a detail pian view of a portion of the 
mechanism shown in Fig. 29. 

Fig. 31 is a detail elevation of the working parts 
of the same looking from right to left in Fig. 29. 

Referring now to the accompanying dra Wings, 
and particularly to Figs. 1 to 22 illustrating the 
first embodiment of my invention 6 represents 
the end and intermediate frames of a knitting 
machine of the tricot type, and represents the 
longitudinal pipes for connecting the end and in 
termediate frames 6 together as per the usual 
practice in machines of this type. 
Mounted in suitable bearings in the frames 6 

(compare 96 in Fig. 28) is a main eccentric shaft 
8. A second eccentric shaft 9 is mounted above 
the shaft 8 and toward the front of the ma 
chine while a third eccentric shaft 2 is mounted 
above and behind shaft 8. 
A supporting pipe 2 is rigidly mounted in the 

frames 6 in back of and above the shaft 2 and 
in horizontal alignment with shaft 9. Adjust 
ably and rigidly mounted on the pipe 2 are sta 
tionarily held blocks 22 each having a vertical 
bearing-bore 23 and two horizontal bearing 
bores 24. 
Associated with each block 22 is a shiftable 

block 25 having guide and supporting pins 23 
which operate in the bearing pores 24. Each 
block 25 also is provided with a pair of vertical 
bearing bores 26 and ears, the latter being pivoted 
at 27 to the end of the eccentric strap 3 which 
cooperates with an eccentric 29 on the shaft 3. 
The shaft 9 is driven at twice the Speed of shaft 
8 in any suitable Way, as for example a Spocket 
and chain drive 97 indicated by dot and dash lines 
in Fig.1. 
I have illustrated my invention as applied to 

machines employing needles with sliding tongues 
and the mechanism for reciprocating the needles 
and that for reciprocating the tongues are alike. 
The tongue operating mechanism being Visible 

more fully in Fig. 1 Will now be described. It 
comprises an eccentric 3 on the shaft 8, an ec 
centric strap 32 being pivoted at 35 to the forked 
member 34 which is secured to the lower end of 
the tongue-bar-carrying shaft 33. The shaft 33 
passes through one of the bearing apertures 26 in 
the block 25 and at the upper end there is fastened 
a tongue-bar-carrying head 36. It should be un 
derSt00d that there are at least two groups or sets 
of needle-bar-carrying and tongue-bar-carrying 
(as Well as two sets of thread-guide-carrying) 
mechanisms used, one at each end of the machine. 
AS these mechanisms are duplicates only one set 
has been illustrated in Figs. 1, 2 and 3 of the 
drawing. 



2,428,405 
3 

Referring now to Fig. 3 it will be seen that a 
Second eccentric 37 is secured on shaft 8 and has 
its strap 38 pivoted at 4 to the forked member 40 
which is secured to the lower end of the needle 
bar-carrying shaft 39. The shaft 39 passes 
through the other bearing aperture 26 of the 

4. 
matic views of the positions of the guides, nee 
dles, tongues with relation to one another and 
to the sinkers and these views are taken 20 de 

block 25 parallel to the shaft 33. The shaft 39 
has a needle-bar-carrying head 42. 
A needle-bar 44 is secured to the head. 42 of 

each group of mechanisms while a tongue-bar 43. 
is Secured to the heads 36. Tongue leads 45 with 
their tongues are mounted in the tongue-bar 43 
and needie leads 46 with their needles are mount 
ed On the needle-bar 44 in the usual manner. 
A sinker bar 47 is fixedly secured to the end 

frames 16 in any suitable way. The sinker-leads 
68 with their sinkers are mounted on the bar 47 
in the usual way. The sinkers have integral nibs 
49, to cooperate with Supplemental nibs 5 mount 
ed on a bar 50 supported by brackets 53 hung from 
a shaft 52 mounted fixedly in the frames 6. 
Mounted on the shaft 20 is an eccentric. 54 

whose strap 55 is pivoted at 58 to the forked mem 
ber 57 that is secured on the lower end of a rod 
56. The rod 56 carries and effects the raising 
and lowering of the thread guides as will soon 
appear. 

Carried by brackets 66 and 67 that are adjusta 
bly carried on the shaft 56 are guide-bar slider 
pins 59 and 68. The guide bars 6, 62 have 
brackets 64, 65 which slide on the pins. 59,60, re 
Spectively, and to which the leads of the thread 
guides 63, 63* are secured. The thread guide 
bars move up and down in unison as shaft 20 
turns, They are racked individually, however, by 
any suitable pattern-wheel-operated mechanism, 
Such for example as that schematically illustrated 
in Fig. 28 hereinafter specifically referred to. 
Supported by a bracket 68 on each shaft 56 of 

the machine, is a shaft. 69. On which thread ten 
sioning levers 7 f, 72 are pivoted and on which 
arms 0 are immovably mounted, The arms 70 
carry tension rods 73 which pass through open 
ings 75 in the short ends of the levers 7 1,72 and 
carry, adjustably, tension springs 74. On the free 
ends of the levers 7 f, T2 are mounted thread ten 
sioning rods 76, 77 under and over which, re 
spectively, the threads T, T pass on their way 
from the beams (not shown) to the thread guides. 
A second rod 98 for the thread T to pass over is 
carried by extensions of the brackets 66. The 
bracket 68 has a bore 95 to receive the shaft 56. 
The shaft 20 rotates at the same Speed as shaft 

i8 and may be driven from that shaft in any ap 
proved manner, as for example by a sprocket and 
chain drive 99, indicated by dot and dash lines 
in Fig. 1. 
By referring now to Figs. 4 and 5 to 22 the 

operation of my machine of the first embodiment 
of my invention will be clear. The needles N move 
through a curve N. C. of figure eight or hour 
glass form carrying the tongue with it. At the 
same time the tongue moves up and down in its 
groove in the needle in a straight line indicated 
by T. M. in Fig. 4. The points marked on the 
curve N. C. and those on the lines T. M., TG and 
T2G represent increments of 20° each. 
The eccentrics are set so that when the needles 

are at O (Figs. 4 and 5) the tongues T will be at 
the level of the point O on the line T. M. The 
thread guide movements are straight up and down 
along the line TG and TG, Fig. 4. The eccen 
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grees apart and correspond respectively to the 
points numbered 0 to 7 in Fig. 4. In Figs. 5 to 

- 22 inclusive the first loop formed by a needle is 
indicated by L, the second by L, and the third 
by. L3. s 
The thread guides begin to rack on approaching 

the position shown in Fig. 11 and complete same 
before reaching the position shown in Fig. 13; 
they begin to rack again on approaching the po 
Sition shown in Fig.21 and complete same before 
reaching the position shown in Fig. 5. 
The embodiment shown in Figs. 23 and 24 
This-embodiment differs from the preceding 

one in that the sinker has no nib and the supple 
mental nib and its supports are omitted. In their 
place I use movable nibs, 00 carried by a nib 
bar f0l mounted on the heads O2 on the ends 
of shafts 03, longitudinally and horizonially 
mounted in bearing bores 04 in blocks 105 rigid 
ly secured to the pipe-21. At the rear ends the 
shafts. 03 carry forked members C6 which are 
pivoted at 07 to the eccentric straps 08: which 
cooperate with eccentrics 109 on a fourth eccen 
tric shaft O that is suitably journalled in the 
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trics 54 are set so that when the needles and 
tongues are at Zero the guides are also at Zero. . . 

Figs. 5 to 22 respectively represent diagram s 

end frames 68. It should be understood that 
only one shaft 0 is used and at least two of the 
elements 02 to 09 inclusive. (Only one set of 
elements f O2 to fo9 inclusive is shown in the 
drawings as the other set is a duplicate thereof.) 
The shaft if 0 is driven at-the same speed as 

shaft 208 and 8 by any suitable means, a Worm 
gear, worm shaft drive. if, for example, being in 
dicated in dot and dash lines in Fig. 23. A spur 
gear connection f2 is indicated in dot and dash 
lines in Fig. 23 as another example of a suitable 
means for driving the shaft 20 from shaft 89. 

In Figs. 23 and 24 those parts which are like 
corresponding parts in Fig.1 bear the same ref 
erence numbers plus the index lettera. - 
The operation of the embodiment of Figs. 23, 

24 is graphically illustrated in Fig. 25 where the 
needle, tongue, movable nib, stationary sinker 
and up and down movable thread guides are indi 
cated at their zero positions. In this figure: N is 
the needle, T the tongue, N.C.. the needle move 
ment curve, T. M. the line indication of the tongue 
movement in the needle, N.M. the line indication 
of the nib movement and TG and TG the lines 
indicative of the thread-guide:movements respec. 
tively. . . . . 

Referring now to Fig.26 it will be seen that 
those parts which are like or similar to parts, in 
Figs. 1 and 23 bear the same reference number 
plus the index letter: b and need not again be de 
scribed. This embodiment of the invention-sub 
stitutes mechanism for imparting a circular or 
rotary movement to the thread guides in place of 
a straight up and down movement and to that 
end the brackets 669, 67 are mounted on a cross 
rod mounted on a pair of eccentric blocks. 4 car 
ried by eccentrics f 15 on a pair of shafts. 6. 
The shafts 6 are suitably mounted in bear 

ings in the end frames 6 and are made to rotate 
in the same direction in unison in any suitable . 
way as for example a sprocket and chain connec 
tion f7, indicated by dot and dash lines in Fig. 
The shafts 6 may be driven from and at the 

same time speed as shafts 99, 82 in any suit 
able way, as for example by a sprocket and chain 
connection 18 indicated by dot and dashlines: in 
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Fig. 26 and a worm and worm shaft connection 
- 27 between shafts, if Ob and 8. 

The racking mechanism shown in Fig. 28 is 
especially adapted for use with the embodiment 
of the invention just described. By reference to 
Fig. 28 it will be seen that to each end of a guide 
bar say 62 is secured a pin 94. These pins con 
tact discs 89, 9 respectively carried by slide rods 
86, 90 respectively, that are journaled in suitable 
bearings 88, 92 respectively in the end frames of 
the machine. The rod 86 carries a contact wheel 
or roller 87 that is held to engage a pattern wheel 
85 in any suitable way, as by a spring 93. The 
pattern wheel shaft 84 is journalled in suitable 
bearing brackets 80, 8 and may be driven from 
the main eccentric shaft by a worm 78 thereon 
meshing with a worm 82 on a worm shaft T9 hav 
ing a second worm 83 meshing with a Worm 83* 
on the pattern Wheel shaft. 
The discs 89 and 9 are of sufficient diameter 

to allow for the rotary motion imparted to the 
thread guides by the eccentrics 5. 

It should be understood that there is a pattern 
wheel for racking each thread guide bar and the 
parts shown in Fig. 28 which effect cooperation 
between the guide bars and pattern wheels are 
duplicated, only one set being shown. 
The operation of the third embodiment of my 

invention will be clear by reference to Figs. 26 and 
27. In the latter figure the spaces between the 
points zero to 5 to zero represent increments of 
22.5 degrees. In Fig. 27 the needle is indicated by 
N, the tongue by T, the sinker by 48, the nib by 
100b, the thread guides by 63, 63, the path of 
movement of the thread guides TG and TG re 
spectively, the tongue movement in the needle by 

. T.M. and the nib movement by N. M. The needle, 
tongue, nib and guides are indicated at the Zero 
positions and in proper relation to the stationary 
sinker. 
While I have shown in the aforedescribed en 

bodiments single eccentric drives for effecting the 
lateral movements of the blocks. 25, 25, 25°, dou 
ble eccentric drives may be employed, such for 
instance as that shown in Figs. 29, 30 and 31, by 
reference to which it will be seen that those 
parts which correspond to like parts in Fig. 26 
bear the same reference number with the index 
letter C in place of b. 
In the form of my invention shown in Figs. 

29, 30 and 31, there is another eccentric 9, on 
shaft 90, the eccentric strap 20 of , which is 
connected to a link 2 by an adjustable pivot 
22. The link 2 f is in turn pivoted to an ex 

tension of the pivot 35°. 
The eccentric strap 300 of the eccentric 290 

(Figs. 29, 30) is shortened and is pivoted to a 
link 23, at 25, the link 23 being pivoted at 21 
to the block 25°. A link 24 is vertically ad 
justably pivoted at one end to the pivot 25 and 
at the other end is pivoted at 26 to the link 2, 
the pivot 26 being adjustable along the link 2. 
With the set up as shown in Fig. 29, the move 

ments of the needles, tongues, nibs and thread 
guides will be approximately the same as is in 
dicated in Fig. 27. By changing the positions of 
the pivots 22, 25, 26 the needle-tongue path of 
movement under the action of the eccentrics 31, 
9, 37 can be considerably varied if desired. 
From the foregoing description taken in con 

nection with the accompanying drawings it will 
be seen that machines of high speeds and smooth 
Operation can be produced, 
What I claim is: 
1. In a knitting machine employing stationary 

6 
sinkers, movable thread guides above the sink 

... eS, 

10 

20 

25 

30 

35 

40 

45 

sinker nibs, hook knitting needles and 
tongues, the improvement which comprises ec 
centric-operated means to impart longitudinal 
movement to the needles and tongues in Com 
bination with means to move the needles and 
tongues bodily laterally as they are moved lon 
gitudinally, all in timed relation to effect knit 
ting Operations. - 

2. The improvement of claim 1 wherein the 
means which moves the needles and tongues 
bodily laterally is an eccentric-operated means. 

3. The improvement of claim 1 wherein the 
means which effects the bodily-lateral movement 
of the needles and tongues, includes at least One 
fixed block, one movable block slidably connected 
with the fixed block and supported thereby, an 
eccentric shaft with an eccentric thereon, an ec 
centric strap connecting said eccentric with Said 
movable block, and wherein the means which in 
parts longitudinal movement to the needles and 
tongues includes at least one tongue-bar-carry 
ing shaft and one needle-bar-carrying shaft 
passing through bearing apertures in Said move 
able block, another eccentric shaft with an eccen 
tric for operating said tongue-bar-carrying shaft 
and an eccentric for operating said needle-bar 
carrying shaft, and eccentric straps connecting 
the needle-bar-operating shaft and the tongue 
bar-operating shaft with their respective eccen 
trics. 

4. In a knitting machine wherein hook knit 
ting needles, thread guides, sinkers, sinker nibs, 
and needle tongues are employed to effect knit 
ting operations, the improvement which in 
cludes means to cause the needles to paSS up from 
the sinkers through the nibs and between the 
thread guides Without hooking the thread and 
then pass down back to the sinkers and hook the 
thread during the downward passage, said means 
including at least one movable block having a 
vertical bearing aperture, a needle-bar-carrying, 
shaft. Operable in said bearing aperture, a shaft 
having an eccentric with an eccentric strap con 
nected to said needle-bar-carrying shaft to lim 
part longitudinal motion to said needle-bar-car 
rying shaft, means to support said block for hori 
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ZOntal movement, and an eccentric operated 
means to move said block back and forth hori 
ZOntally in timed relation to the longitudinal 
movements of said needle-bar-carrying shaft for 
purposes described. 

5. In a knitting machine wherein hook knit 
ting needles, thread guides, sinkers, sinker nibs, 
and needle tongues are employed to effect knit 
ting Operations, the improvement which includes 
means to cause the needles to pass up from the 
sinkers through the nibs and between the thread 
guides without hooking the thread and then pass 
down back to the sinkers and hook the thread 
during the downward passage, said means in 
cluding at least one movable block having a ver 
tical bearing aperture, a tongue-bar-carrying 
shaft operable in said bearing aperture, a shaft 
having an eccentric with an eccentric strap con 
nected to said tongue-bar-carrying shaft to im 
part longitudinal motion to said tongue-bar-car 
rying shaft, means to support said block for hori 
ZOntal movement, and an eccentric operated 
means to move said block back and forth hori 
ZOntally in timed relation to the longitudinal 
movements of said tongue-bar-carrying shaft for 
purposes described. 

6. The improvement of claim 5 wherein the ec 
centric that effects the horizontal movement of 
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2the block rotates twice as fast as the eccentric 
3:that effects the vertical movements of the tongue 
ribar-carrying shaft. . . . . 
37. The improvement of::claim 43 wherein...the 

" ; eccentric that effects the horizontal movement-of 
:the block rotates twice, as fast as the eccentric 
sithat effects the vertical movements of the needle 
"bar-carrying shaft. 

8. In a knitting machine: a frame including a 
s: fixedly...held pipe for supporting: ones or more; 10 tongues operating through-said sinker 
3:blocks; at least one block stationarily Secured;on 
said gpipeland having a shaft bearing; a thread 

- g: guidescarrying shaft. vertically, slidable in said 
bearing; means to reciprocate said:Shaft in Said 

shaft; a stationary. Sinker; a sinker-nib; a needle 
bar; a tongue bar; knitting needles and tongues 
carried by the respective: bars; a needle-bar-car 

tryingshaft; a tongue-bar-carrying shaft; means 

iitonguesbarscarrying: shaft. in the 3 direction: of 
their axes; means to impart back and forth move 

::ments...to said, needle-bar-carrying...and said 
'tongue-bar-carrying shafts in a direction normal 

movements...of said thread-guide-carrying, said 
-: needlesbar-carrying, and said tongue-bar-carry 
singshafts to effect, in cooperation with said sinker 
...andinib, knitting operations. : 
29. The machine of claim 8 wherein. a movablesia 
block is slidably connected to said stationary 

-block and is: provided with bearing apertures for 
: Said:Sneedlebar-carrying ishaft; and ...fors, said 
-itongue-bar-carrying shaft. . 

a 10: The machine of claim 8 wherein, amoyable: 
is blockis slidably connected to said stationary block 
3, and is provided with bearing apertures for said 

needle-bar-carrying... shaft and for said tongue 
bar-carrying shaft; 3said means (for:moving said 

2:tongue-bar-carrying shaft and said needle-bar 
is carrying shaft in a direction normal to their axes, 

... ; including said movable: block and.an eccentric 
5 drive, operating to impart two backs and forth 
movements to said:block for each complete's re 
said tongue-bar-carryingishaft. . . - 

i. s. 11; Ina knitting machine, a.stationary: sinker 

-: nibs; knitting needles with sliding tongues, op 
s:erating through said sinkers and nibs; means: for 

parting bodily lateral back and forth movements 
simultaneously...to said needles and tongues; :and 
Eneans for coordinating all said movement;im 
parting means to effect knitting operations. 

having a nib; a stationary supplementainib co 
operatively located with respect to said sinkerand 
its nib; Vertically: movable: thread guides: above 
the nibs; means for imparting up and down move-...e5 filf ments to said guides.from and toward saidinibs; 
through said sinkers and nibs; means for sepa 

scrately imparting up and down movements to said 

ising-bodily lateral:back and forthimovements:si-. 
a 

aparting means to effect knitting operations, there 

bearing; at least one-thread guide, carried by said; 15 tongues;--and means's for coordinatin 

-ito, their axes; and means for coordinating the nibs movable back and forth over and in --- 

35-to-travelin cir - - - - - - - - - - - - - - 

5the planes of the sinkers and nibs; and meansit 

- ciprocation of said needle-bar-carrying shaft and 45 1 

rihaving anib; a stationary supplemental nib.co-. 

i?60 : 12::In: a knitting machine, a stationary sinker. 

-knitting: needles with sliding tongues operating 

needles and to said tongues; means: for impart-2470 : 
multaneously to said: needles: and: tongues; and 
means for coordinating all...said, movement im 

being two-lateral-back and forth movements:im-i 7s is:495,036 

*parted-to-one up and down movement 
needles and tongues and one up-and-dowr 

is ment of said thread guides. . . . . . . . 

Ji toward said: nibs; knitting needle 
- 1d down 

smovements to said: needles and to said tongues; 
eans for imparting-bodily lateral back-an 
tovements simultaneously to::said s 

is means for separately imparting up 

i-movement imparting means to effect kn 
rerations. 

14. The machine-of-claim-13 wherein there is 
imparted two lateral-back and forthimovements - to reciprocate said needle-bar carrying and saids2 to one-up-and-down movement of said needles and 
tongues, and one back-and forth imovem nt of 
said nib, and one-up and down movement of said 
thread guides. - - 

15. In a knitting machine; stationary sinkers; 
cerative relation to said sinkers;3 mean 
hook: knitting: needles and tongues: operable 

3:through said sinkers and nibs; means to impart 
-up-and downii movements to said ine hd 
tongues; means-to-impart-back and forth move 

is ments to said needles-and-tongues in aidirection 
3. normall to their-axes; thread guides mounted 
, above said nibs; means to causesaid 

ircular paths in pl. 

... coordinate the movements of the needles, tongues, 
- nibs and thread-guides to effect knitting opera 
:tions. - - 

40 16. The machine of claim 15 wherein said co i ordinating means includes provisions to effe 
said-back-and forth movements to the needi 

and tongues to each up and down movementiof 

Jockror each eccentric, a 
"said blocks together, 
bar, and thread guide bars carried by said brackets. 
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