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Application June 16, 
8 claims. 

My invention relates to sinker head and other 
knitting machine constructions, embodying non 
metallic material of certain characteristics in 
novel manner, and particularly to constructions 
of this nature for s 
ting machines. 

It has been customary 
ing and guiding portions for sinkers, dividers, 
and other knitting machine elements entirely of 
metal. . . . ; 
Although av 

known use of non-metallic material, of the char 
acteristics herein set forth, in knitting machines, 
has been in the form of impact elements; other 
non-metallic elements, such as dampers, brakes 
or friction eliminators, and the well known fric: 
tion box shoe pads, having been of material 
of different character from the material hereof, 
and unsuited to the purposes of the invention. 
Also, it has heretofore been suggested to em 

ploy a bearing...insert in a sinker head, but this. 
suggestion only contemplates the insertion of . 
one metal member, at a local: position within 

traight, or full fashioned knit 
to construct the bear-- 

ailable for a long time, the only 

2,271,852 

corpo 

; 1938, Serial No. 214,058 
(C.66-110). 

Another object of the invention is to provide a 
non-metallic bearing unit for application to a 
standard knitting machine, with minimur 
change in the latter...' . . . . 
Another object of the inventioni . . . . . . 

an insert unit, or assembly, for knittingma 
chines, in which the insert and its support, 
backing structure, are held; or locked togethe 
as against movement relative to each other i 
the direction of movement of another ele 
movably engaging the insert. . 

10 

a novel non-metallic element for a knittin 
is chine, whereby this element may constitute 

15 presser-edge-for-closing the beards of needles, 
'be integrally combined with; for; accurate 

another metal member, to obtain better wearing 
properties; the possibility and operability of any 
non-metallic material. as a maini, guide or bear 
ing for elements, such as the sinkers and di 
viders, or other elements of a knitti 
never having been Suggested. . . . . . . 

I have discovered...that certain non 

but also embody higher, wear resistance, and 
more enduring accuracy of fit for the sinkers . . 
and dividers of a knitting machine, than any 
all-metal sinker, head structure of which I am. 
aware. They also are adapted to form presser 
edges, and are adapted in other ways to form: 
stationary, or movable bearing structure mem 
bers for relatively movable engagement with thin 
hard metal parts having reciprocatory move. 
ment relative, thereto, wherefrom a 
action would naturally be expected. ... : 
An object of the invention is therefor 

knitting in 
tious manner. . . . . . . . . . . . . . 
Another object of the invention is to incr 

the life of knitting machine elements. . . . . . . . Another object of the invention is to provide 
renewable inserts for members of knitting ma 
chines, whereby to render it unnecessary to dis 
card certain larger units corresponding to mem. 
bers of the invention having, the inserts, but 
heretofore not having them. 

ng-machine, 

-metallic: : 
materials of readily-machinable character, not 
only have the advantages of such machinability, 

grooving. 

utilize this discovery, to the betterment of the 
machine art, and to do so in an expedi 

ease... 

50 

A further object of the ii 
vide a device of the above-ind 
that is simple and durable in 
nomical to manufacture, neat 

35 

hereinafter more particularly 
claims. . . . . . . . . . . 
In the drawings: . . . 
Figure is a top plan view of a 

structure, embodying the inv 
tance breaks indicating a 
length thereof to simplify illustration; 
ture forming part of a well known multi-section 

55 full fashioned knitting machine; 

  

  

  

  



2 
Fig. 2 is a sectional view having a portion 

taken Substantially along the line 2-2 of Fig. 1, 
and a portion of a needle bed structure not 
shown in that figure; 

Fig. 3 is a detail fragmentary sectional view, 
taken substantially along the line 3-3 of Fig. 1, 
the sinkers and dividers being omitted; 

Fig. 4 is a perspective view, having an inter 
mediate break, of a sinker bed cover insert of 
the invention; 

Fig. 5 is a view, similar to Fig. 4, of a sinker 
bed insert, also of the invention; 

O 

Fig. 6 is a perspective view of a modified form 
of the invention, showing a sinker bed cover 
insert-receiving element in dot-and-dash lines, 
and an insert element molded thereto; 

Fig. 7 is a perspective view of a sinker bed unit 
according to the form of the invention of Fig. 6, 
showing a non-metallic sinker guide insert mold 
ed to a metal receiving element therefor; 

Fig. 8 is a view of the structure of, and as 
viewed in, Fig. 7 taken in section along the line 
8-8; m 

Fig. 9 is a perspective view of a further form 
of the invention, showing a sinker bed cover 
unit constructed entirely of non-metallic mate 
ria; and 

Fig. 10 is a perspective view of a sinker bed 
unit constructed entirely of non-metallic mate 
rial according to the form of the invention of 
Fig. 9. - 
In the drawings and description, only those 

parts necessary to a complete understanding of 
the invention have been set forth; further in 
formation as to the construction and operation. 
of other elements not herein specifically pointed 
out, but which are usual and Well known, being 
available in the pamphlet entitled "Full Fashioned 
Knitting Machines,' copyright 1920, and in the 
'Reading' Full Fashioned Knitting Machine Cat 
alogues, copyright 1929 and 1935, published by 
the Textile Machine Works, Reading, Pennsyl 
vania, and in a pamphlet entitled "Knitting 
Machine Lectures,' published in 1935 by the Wy 
omissing. Polytechnic Institute, Wyomissing, 
Pennsylvania. 
Certain parts of full-fashioned knitting ma 

chines are subjected to grooving wear from thin 
hard ferrous parts such as sinkers, dividers and 
needles, and must withstand such wear With only 
the aid of Such moisture and light Oil as reaches 
them from the yarn and the needles, respectively. 
Such parts wear the bottoms of the grooves and 
the presser edges of the sinker-heads. These 
wearing and fitting surfaces must not only be 
machined within close tolerances, but they must 
Wear a considerable time without being replaced 
in order to keep within a permissible upkeep cost. 
Heretofore, hard metal has been the material 
used for the sinkerheads of full-fashioned knit 
ting machines, but it not only has exhibited an 
undesirable rate of wear, but has often worn the 
beards of the needles undesirably. I have dis 
covered that certain moldable, Synthetic resinous 
Substances having no natural grain are not only 
accurately machinable to the extent required in 
making sinker-heads, but withstand the wear of 
the moving part with which they are in groov 
ing contact, While reducing the Wear on said part 
to a degree making said substances commercially 
superior to metal for serving in contact with said 
thin ferrous parts. - 

Referring to the drawings, Figs. 1 and 2 illus 
trate a sinker head assembly S embodying the 
invention; Fig. 2 showing this structure in co 

s 
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2,271,852 
operative relation to a needle bar assembly N, 
and a knockover bit assembly K, each consti 
tuting a part of a multi-section full fashioned 
knitting machine, as set forth in the above 
mentioned catalogues, except for the improve 
ments in the sinker head herein set forth. 
The needle bar assembly N comprises a needle 

bar I, a needle bed 8, needles 9, a yieldable nee 
dle-clamping strip 2, as of paper, and clamps 4 
held to the bar I, as by screws 5. 
The knockover bit assembly K comprises a 

knockover bit bed 7, knockover bits 8, and a . 
knockover bit clamp 9. 
The sinker head assembly S, which is mounted 

On a center bed 22 of the machine, comprises, in 
the structure illustrated, a sinker bed backing 
member or base 23 for a sinker bed insert 24, 
Sinkers 27, dividers 28, a sinker head cover back 
ing member 29, sinker head cover insert 32, and a 
Werge plate 33. 
The sinker bed backing member 23 has aper 

tured lugs 3 through which screws (not shown) 
end to Secure the member 23 to the center bed 

The sinker bed cover backing member 29 is 
mounted in superposed spaced relation to the 
member 23 by spacers 38 (Fig. 3), screws 39, and 
Spacer bolts 40. 
The sinker bed backing member 23 is, in the 

present instance, coinposed of metal having a 
hollowed out top portion or face for the recep 
tion of the insert. 24, which is of accurately-ma 
Chinable or formable non-metallic material, such 
as, phenolic, condensation products of the type 
of plastics. Widely sold under the trade names of 
"bakelite,' "textolite,” “synthane' et cetera, 
Which are accurately-machinable substances of 
Wear resistant, and hard, or distortion opposing, 
characterisitcs. Methods of making said “bake 
lite' and like products are well known in the 
trade. Depending portions. 42 and 43 (Figs... 2 
and 5), of the insert 24, hold or lock the insert 
against displacement, ... relative to the backing 
member 23, in the direction of the forward and 
backward movement of the sinkers 27 and the 
dividers 28. 

Also, at the front end of the insert 24, the lat 
ter is extended forwardly and upwardly to form 
a presser edge 44 the function of which is, as is 
Well known, to engage the beards of the needles 
On the down stroke of the needles to close the 
beards by pressing their ends into the grooves in 
the upper portions of the needle bodies. f 
After the underside surfaces of the insert 24 

have been accurately machined, for close preci 
Sion fit. to the cooperating similarly machined 
Surfaces of the backing member 23, the members 
23 and 24 are secured to each other, as by screws 
4. that are disposed partially in apertures 48 
in the member 23, and partially in countersunk 
Openings 49 in the insert 24. 
With the backing member 23 and the insert 24 

thus assembled, they are then machined and fin 
ished, the same as though they were of one in 
tegral metal piece, to form sinker and divider 
grooves 52, and to have them of proper shape and 
dimension in every other particular. The cover 
backing member 29, and the cover insert 32, are 
made, fitted, assembled and finished similarly to 
the members 23 and 24, to form sinker and di 
vider grooves 55. 
The sinker-heads and sinker-head covers of 

full-fashioned knitting machines, as is well 
known, have a sinker or divider mounted in aline 
ment with the gap between each pair of needles, 
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Also, the number of the gauge of a full-fash 
ioned knitting machine is equal to the number of 
needles in one and a half inches. Assuming 
therefore that a sinker-head assembly S for a 39. 
gauge machine is shown in the drawings, the 
grooves 52 and 55 in the inserts 24 and 32 re 
spectively are machined in the resin twenty-six : 
per inch. For the now more popular higher 
gauge machines, the grooves are set even closer. 
The bolts 40, since they extend through the 

member 29, the inserts 32 and 24, and the mem 
ber 23, in the working zones of the sinkers and 
dividers, are each therefore provided with a thin 

3 
be machined from a block of the material, or 
molded to its general shape, and Subsequently 
finished to provide sinker and divider grooves 84, 
and other features. . . . . . . . . . . . .. 
As shown in Fig. 10, a sinker bed unit 87 is con 

structed entirely of one homogeneous mass of 
non-metallic material, except for separately 

O 

formed bearing members 88, similar to the mem 
bers 79 above, set forth, for attachment to de 
pending portions 89, similar to the portions 78, 
by screws. 90. This structure is likewise molded 
to its general shape, and subsequently machine 
finished to exact form to provide it with sinker 

plate-like intermediate section 56 to fit between 
a sinker and a divider. Also, since, in this po 
sition, they must not turn, the bolts 40 are each 
provided with square-section portions 60 fitting 
square openings 63 and 64 in the inserts 32 and 
24, and the backing members 23 and 29, respec 
tively. Disk like heads 65 of the bolts 40 are 
held against the members 23 by nuts 66. - 
At its rear edge, the insert element 32 has an 

inclined bearing surface portion 53 for an im 
pact reducing portion 54 of the verge plate 33 
having an impact insert 57 which may also be 
constructed of material similar to the material 
of the inserts 24 and 32. The major portion of 

15 other features. . . 
and divider grooves 9?, a presser edge 92, and 

The sinkers and dividers of the "Reading" full 
fashioned knitting machine are of Swedish steel, 

20 

or of as nearly equivalent material as may be ob 
tainable, cold rolled to a thinness of .007' for the 
39 gauge machine, the machines of higher gauge 
having sinkers and dividers thinner than 007'. 
See page 177 of the parts catalogue of "The 

the verge plate 33 is in rigid stationary position 
on the backing member 29, but the portion 54, 
having some impact movement when engaged by 
the sinkers and dividers, is mounted for Such 
movement on the bearing portion 53 of the insert 
32. 
which guide the sinkers and dividers, are secured 
to each other by screws 58, in openings 59 of the 
insert with a ledge 62 on the insert (Figs. 2 and 
4) engaging an edge 63 of the backing member. 

In the form of the invention illustrated in Fig. 
6, an insert element 67, shown in full lines and 
constructed of the non-metallic material ahove 
set forth, is molded to a metal insert-receiving 
backing member. 68, shown in dot-and-dash lines. 

30 

The backing member 29 and the insert 32, 

1) 

The latter is provided With dove-tail grooves on 
its surface next to the insert element 67, such 
that when the latter is molded in position, ridges 
69 are formed in, and coact with, the grooves in 
the element 67 as anchorage means for holding 
ths elements 67 and 68 together. 
The sinker bed cover assembly of Fig. 6, is first 

formed to its general shape, and Subsequently ac 
curately machine finished as one piece and pro 
vided with sinker and divider grooves 72. 
As shown in Figs. 7 and 8, a sinker bed unit is 

formed similarly to the sinker bed cover unit of 
Fig. 6, by having an insert-receiving base 73 of 
metal, and an insert 74 of non-metallic material, 
as set forth; the insert, in this instance also, hav 
ing ridges 77 dove-tailed into grooves in the re 
ceiving member to hold the elements together. 
Depending integral bearing portions 78 and Sep 
arate cooperating bearing elements 79, of non 

45 

50 

55 

60 

metallic or metallic material, secured to the por 
tions 78 by screws 82 adapt the assembly as a 
mounting for the customary knockover bit trun 
nions (not shown) of the machine. The sinker 
bed unit is formed to its general shape, and Sub 
sequently accurately machine finished and pro 
vided with a presser edge 75 and sinker and di 
vider grooves 76. 
In the form of the invention of Fig. 9, a sinker 

bed cover unit 83 is similar in shape to the as 
sembly of Fig. 6, but is constructed entirely of the 
aforementioned non-metallic material Which may 
be reinforced, or of a Solid homogeneous maSS, 

65 

70 

as illustrated. In this form also, the unit may 75 

Reading Full-Fashioned. Knitting. Machine' of 
January 1929. The diameter of the needles of a 
machine of a given gauge at the points at which 
they drag against the presser edge is, somewhat 
greater than the thickness of the sinkers and di 
viders for a machine of the given gauge, the di 
ameter of the needle beard of a needle for a 
thirty-nine gauge knitting machine being quite 
approximately .010'. Being round, however, the 
width of the area of the needle, beard in contact 
with the presser edge is normally no greater than 
that of the sinkers resting on the sinker-head. 
The sinkers and dividers being of cold rolled heat 
treated carbon steel material are very hard and 
the needle beards are also hard because they are 
of steel initially quenched from a red heat and 
the hardness drawn only enough to enable them 
to withstand the repeated flexing to which they 
are subjected. The sinkerhead material there 
fore must withstand for long periods a grooving 
action from verythin and hard metal which, al 
though not associated with much pressure, is re 
peated almost an incalculable. number of times 
within the expected commercial life of the sinker 
head. Experience has shown that not only does 
the synthetic resin show a less rate of wear in a 
sinker-head than the hard metal which it has 
been the custom to use for sinker-heads, but it 
also causes a less rate of wear on the sinkers, 
dividers and needle beards which slide against it 
in use. . Wear on the sinkers and dividers assists 
Wear on the sinker-head in causing looseness and 
consequent unevenness of the knitted loops while 
Wear On the needle beards causes snagging and 
nicking of the yarn with consequent tendency to 
weaken the yarn and the fabric. 
The arrangements illustrated provide accurate, 

effective substitutes for the old metal parts which 
they supplant, and although they wear better 
and longer before reaching a stage at which such 
metal parts would be discarded, they do not re 
quire any such discard even after the longer 
Wear, but only the renewal of the non-metallic 
parts. 
Of course, the improvements specifically shown 

and described by which I obtain the above re 
Sults, can be changed and modified in various 
Ways without departing from the invention here 
in disclosed and hereinafter claimed. 

I claim as my invention: 
1. The combination with an element formed 

essentially of hard machinable resinous phenolic 
condensation material, of a plurality of hard fer 

  



4 
rous metal parts each having groove wearing 
contact therewith along a surface not Over .007 
inch in width. 

2. A knitting machine sinker-head comprising. 
a portion essentially of hard machinable syn 
thetic phenolic condensation material arranged 
to provide support for the lower edges of hard 
ferrous reciprocable sinkers and dividers in slid 
ing contact therewith, said edges having a thick 
ness of not afore than .007 inch and said portion 
arranged also to contact the hard beards offer 
rous needles during their down Stroke to press 
said beards into the needle grooves, said beards 
having a bearing surface not substantially wider 
than .007 inch at the points of contact with said 
portion, whereby said sinkers, dividers and nee 
dle beards all have a grooving action on said 
material. . . . . . 

() 

5 
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equent sliding contact therewith along a bearing 
edge having a thickness of not over .007 inch, 
said material having the characteristics that it 
outwears hard metal and, at the same time, pro 
duces less wear on said parts than said hard 
metal. 

6. A sinker-head comprising a portion formed 
essentially of hard machinable synthetic Bake 
lite type of phenolic condensation material ar 
ranged to provide support for the lower edges of 
hard ferrous reciprocable sinkers and dividers in 
sliding contact therewith, said edges having a 
thickness of not more than .007 inch, said por 
tion arranged also to contact the hard beards of 
ferrous needles during their down stroke to press 
said beards into the needle grooves, said beards 
being of a diameter not substantially greater 

3. The combination of a sinker-head of a full 
fashioned knitting machine comprising a sta 
tionary portion composed essentially of hard 
machinable synthetic Bakelite resin material 
having accurately machined closely arranged 
slots therein, of hard ferrous sinkers, dividers 
and needles, said portion providing support for 
the lower edges of said sinkers and dividers dur 
ing their back and forth movement and having a 
surface for contacting the beards of the needles 
during their down stroke, the sinkers, dividers 
and needles having widths of not more than .007 
inch where in contact with said portion. 

4. A sinker-head for a knitting machine com 
prising a portion composed essentially of a hard 
machinable resinous phenol-formaldehyde con 
densation material having not less than twenty 
six accurately machined slots therein per inch 
for providing support for the lower edges of re 
ciprocable sinkers and dividers, said material 
having the characteristics that it outwears hard 
metal and, at the same time, produces less Wear 
on said parts than said hard metal. 

5. The combination of an element formed es 
sentially of hard machinable resinous material of 
Bakelite type of phenolic condensation product, a 
plurality of hard ferrous metal parts having fre 

20 
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than .007 inch at the points of contact with said 
portion, said material having the characteristics 
that it outwears hard metal and at the same time. 
produces less, wear on said sinkers, dividers and 
needles than said hard metal. 

7. The combination of a sinker-head of a full 
fashioned knitting machine comprising a sta 
tionary portion composed essentially of a hard 
machinable resinous synthetic Bakelite material 
having accurately machined closely arranged 
slots therein, of hard ferrous sinkers, dividers 
and needles, said portion providing support for 
the lower edges of said sinkers and dividers dur 
ing their back and forth movement and having a 
surface for contacting the beards of the needles 
during their down stroke, said material having 
the characteristics that it outwears hard metal 
and, at the same time, produces less wear on said 
parts than said hard metal, the sinkers, dividers 
and needles having widths of not more than .007 
inch where in contact with said portion. 

8. The combination of an element having bear 
ing surfaces essentially of phenolic-condensation 
material of the heat hardened type and a plu 
rality of hard ferrous parts each having groove 
wearing contact with one of said surfaces of not 
over .007 inch in width. 

ALVIN L. BRUMBACH. 

  


