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This invention relates to a warp - knitting ma 
chine i comprising kinitting - elements including 
needles, -guides, sinkers, presser, bars and the like, 
and - a cam shaft - carrying cams which engage 
Cain folloWerS for . Controlling i the knitting cycle : 
Of the elementS. 
In this type - of .warp knitting - machine, it , is 

VirtUllally impossible to adjust the followers is to 
that they engage the cam surfaces without play. 
Generally, it is the practice to provide for each 

- INNOVemenit (that is, for . example, for the move 
ment of the needle bar). a plurality of cams Spaced 
along the cam Shaft, : a, plurality of countercams 
orte. adjacent : each i cam and followers for each 
Cam and coUntercam set, each pair of , foiloWers 
being carried by a. Single lever mounted pivotally 
for transferring, the motion. to the particular bar 
Carrying the knitting elements, Such as the needle 
bar, guide bar, Sinkerbar, or-presser; bar. When 
it is desired to adjust the operation of the knitting 
elements, Such a S. the. operation of the needle bar, 
it is customary to effect the adjustment by mov 
ing the cam follower roller carried by the lever 

- in a slot therein closer - or farther from the cam 
and then taking up the slack by moving the other 
follower roler against the countercam. The im 
possibility of, maintaining a complete, absence of 
play: between the i several, cams and followers re 
SUiltS in eXcessive wear and vibration, particularly 
When it is desired to operate . the machine at 
high. Speed, since the levers are given an oscil 
latory or "rocking movement by the cams and a 
bloW* Orº Shock is transmitted between :: them at 
eVery reversal of the direction of Such movement. 

In accordance - With the present invention, the 
Caml. - Shaft is . Substantially º enclosed within a 
housing containing a viscous liquid into which 
the cams dip or in which they run at least par 
tially immersed so that their peripheries are sup 
plied with a film of the liquid. This liquid should 
preferably be Stable and non-corrosive and have 
a Viscosity º of -at least “about. S. A. ~E, 10. The 

* VisCOULS film betWeen the caml , Surface and the 
follower occupies any clearance or play and exerts 
a cushioning effect betWeen the cam and follower 
Surfaces thereby: greåtly reducing the . Vibration 
and “Wear. The : leVerS eXtend," through, Suitable 
openings. in the housing and are provided With 
laterally projecting baffles : Which are . of - greater 
area, than the openingS and are Spaced inwardly 
from the openings in general alignmentº there 
with. A preferred. I embodiment: involves means 
for controlling the Supply of liquid to each cam. 
Another preferred construction hasa plurality of 
baffles: on each lever, co-operating with a plurality 
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2 
of spaced wall-panels-through openings in Which 
the lever -eXtendS. 
The drawing is illustrative of preferred Cembodi 

ments of the invention and 
Figure 41 is -a transverse - section, with parts 

broken i away, ... of -a - warp - knitting machine - em 
bodying the invention taken on line I-II of 
Figure 2, v 
:Figure -2 is a front. elevation With parts in Sec 

tion and parts broken aWay, along a portion of 
the length of the machine, 

Figure, 3 is a transverse, CrOSS-Section On line 
III-III of Figure 1, 
Figure 04 is : a. s. transverse , CrOSS-Section On liine 

IV- IV of Figure. 3, . and 
Figure 5 is a transverse cross-section on line 

V-IV of Figure 3. 
As shown i in Figure 1, the knitting machine 

... comprises -a, -: needle bar 2 carrying needles 3, a 
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partially immersed. The immersion may be suffi 

sinker bar 34 carrying sinkers 5, a presser bar 6, 
and two or more guide bars (not shoWn) carrying 
guides 7 and 8. The needle bar, preSSer bar, and 
sinker bar are - pivotally mounted on shafts, 9, í 

, and i respectively. The guide bars are similarly 
mounted but - to clarify the illustration and to 
make it -as - simple as possible, the mounting of 
the guide bars is not e shoWin, since they are in 
all respects similar to the mountings of the needle 
bar, presser barand sinker bar. The needle bar, 
presser bar, sº sinker bar, etc., are rocked pivotally 
upon their shafts-9, 0, , etc., by means of the 
levers. Il 2, 3. and - 4 (see Figs. 2 to 4). whose lower 
ends carry laterally offset roller folloWers i 3. 
"These roller followers are carried on stud ShaftS 

i 6 (Fig.2) mounted in Slots : 7. (Figures 1, 4 and 5 
formed in the ends of the levers 2, 3, and 14 
to permit adjustment by means of nutS - 3 in 

- conventional manner. 
A cam shaft. 9 is mounted in Suitable bearings 

in the ... upright frame members 7a, and carries 
a. plurality of pairs of cams. 20 and COUntercams 
20': for : engagement - With the roller, followers i 5 
carried by: the...levers - 2, 3, 4, etc. - Additional 
cams which are not ShoWin are provided for cor 
trolling the guide bars. and optionally the tenSiOn 
bars. 

In accordance With the present, invention, a 
housing. 2 is. provided about the cam shaft 8. 
This housingis-adapted to receive a viscous liquid 
at a Sufficient level so that the cams are at leaSt 

cient to cause the cams to run Constantly through 
the. liquid, or it may be. Somewhat less (as. ShoWn) 

º to. assure. that the cams dipinto the liquid at least 
55. part of the time of each revolution. 
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Each of the levers i 2, 3, 4, etc., eXtends 
through one of a plurality of passage means 24 
comprising openings - provided in the upper Wall 
23 of the housing 2 . Each of the lewers is pro 
vided with oine or more laterally projecting baffies 
23. If one baffle is employed it is spaced in Wardly 
of the opening in the upper wali 22 through which 
the lever extends. Fach, baffle has a greater area, 
than the area of the opening inside of Which it 
is positioned and the baffie is generally in align 
ment with the opening so that at all times during 
the cycle of movement of the lever the baffle over 
laps or blocks the entire opening, thereby pre 
venting any direct passage of the liquid outward 
through the opening. 
A preferred Construction haS a COmpOSite paS 

sage means 24 (see Figure 1) carried by the 
upper wall 22 of the housing 2 i. As ShoWin, 
this composite door haS a plurality Of Spaced 
panels 25 each provided with a generally aligned 
opening 26 through Which one of the levers ex 
tends. The panels 25 are spaced apart so that 
they may alternate with the baffides 23 upon the 
lever, each bafile being disposed inside of the 
CorreSponding opening and having a greater area 
than Such Opening. The innermost baffle 23 de 
flects the liquid thrown upwardly from the cams 
2) and 20’’ from the innermost opening 26 and 
each Subsequent bafile and associated opening 
serves as additional protection against the loss 
of any Spray, Splash or mist coming from the 
camns immediately there below or those offset 
laterally therefirom. 
The bafiles 23 may take various forms for the 

Various levers as may be seen from a comparison 
of that shown in Figure 1 with those shown in 
Figures 4 and 5. The construction depends upon 
the amount of oscillatory movement imparted to 
the levers and the arrangement of the parts with 
respect thereto, particularly the disposition of the 
rock shafts 9, 10, i, etc., relative to the upper 
wali? 22 of the housing. 
To facilitate dismantling and reassembly of 

the hollsing and levers, the upper Wall of the 
housing 2 is formed of two sections in the form 
of plates 22a, and 22b and their line of juncture 
at 22c extending generally longitudinally of the 
machine - is overlapped by means of a strip 22 d. 
secured to or formed integrally with the upper 
edge of member 22a. The member 22a may be 
formed integrally with the front wall 27 of the 
housing and the unit formed of member 22a, and 
front Wall 27 may rest upon angle irons 28 se 
cured on adjacent upright frame members la. 
The lower edge of wall 27 may be provided with 
a downWardly eXtending strip 29 adapted to over 
lap an upright wall 30 eXtending from the floor 
3 of the housing. Similarly, plate 22b may be 
formed integrally with the back wall 32 which 
may be bent a,S shown and has adjacent its lower 
end a strip 33 adapted to fit within the sloped 
wall 34 extending from the back of the floor 3 i 
of the housing. Angle irons 35 may be arranged 
upon the adjacent uprights a for carrying the 
member 22b and the back Wall 32. 
Fach passage means 24 is divided transverSely 

into two sections as at lines 36 (Figure 1), 37 
(Figure 5) and 38 (Figure 4). This break (36, 
37, or 38) eXtends i completely through the pas 
sage means and both openings therein and joins 
the line of juncture 22c so that When member 22a, 
is separated from member 22b of the housing, 
which may be accomplished with the aid of han 
dles 22e and 22 f respectively, merely by a com 
bined lifting and outward motion of either the 
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4 
back or front sections, one section of the passage 
means 24 is carried with 22a, and the other Sec 
tion is carried with 22b. To seal this juncture 
betWeen the two Sections of the pa SSage means 
24, a skirt, such as 39 in Figure 1, 40 in Figure 5, 
and 4 in Figure 4, is Secured to one of the Sec 
tions and overlaps the juncture thereof With the 
other section. These skirts, wherever they over." 
lap openings 26, are cut a Way to be fiu,Sh. With 
Such openings so that they do not interfere With 
the operation of the levers therein. 

In the preferred construction, each cam 20 and 
each cam 29” is provided with an individual re 
ceptacle 42, though such receptacles may be 
omitted if desired. Such receptacles 42 are open 
at the top and eXtend to a point above the gen 
era level of liquid within the housing and are 
provided with small orifices 433 which are of pre 
determined bore and height to provide a desired 
level within the receptacles 42. This arrange 
ment controls the amount of liquid in direct con 
tact with each individual cam and thereby lim 
its the spilashing while assuring that each cam 
is provided with a proper film of liquid on its 
periphery. This control reduces the amount of 
work consumed in agitating the liquid, reduces 
splash, spray and mist and thereby increases the 
efficiency of the operation. An eXcessive amount 
of oil carried by the peripheries of the cams 
serves no useful purpose and is preferably 
avoided. As will be seen from the drawings, the 
cams dip into the viscous liquid and carry a 
film thereof into engagement With the roller foi 
lowers, thereby eliminating to a large eXtent 
undesirable vibration and wear and allowing 
higher Speeds to be attained. The construction 
is such that the liquid is effectively prevented 
from migration to parts outside the housing and 
no soiling of the materials being fabricated oc 
CUI’S. 
Any Suitable liquid having sufficient stability, 

viscosity and non-corrosiveness may be supplied 
to the housing 2 which preferably is made of 
sufficient length to Supply all of the cams be 
tween adjacent upright frame members la of 
the machine. In case the machine has great 
length for producing broad fabrics, a plurality 
of upright frame members lia may be present 
and a separate housing may be provided be 
tween each adjacent two of such upright mem 
bers. If desired, however, the housing may com 
municate with the housing on the other Side of 
Such a frame member. Again, each Set of CamS 
(that is, an associated cam and Countercam) may 
be provided with a separate housing. 
Numerous liquids of Stable, Viscous, non-COIr 

rosive character may be used in the machine, pro 
vided they have a viscosity of at least about S. A. 
H. 10. Examples are the liquid Silicones pro 
duced by the condensation of silica With alkyl 
ene halides. Hydrocarbons and their condensa 
tion products having the desired viscosity, sta 
bility and non-corrosiveness are also Suitable. 
These hydrocarbons may include the paraffins, 
the naphthenes and the aromatiCS. 

It is to be understood that changes and Wari 
ations may be made without departing from the 
Spirit and scope of the invention as defined in 
the appended claims. 

I claim: 
1. In a warp knitting machine, knitting elle 

ments, a cam shaft for controlling the knitting 
cycle of the elements, means for rotating the cam 
Shaft, a Substantially closed h0uSing about at 
least a portion of the length of the cam shaft 
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for - containing a stable, viscous, non-corrosive 
liquid, a cam on the shaft arranged to dip into 
the liquid, passage means through an upper wall 
of the housing comprising an opening, a pivotally 
mounted lever extending through the passage, 
and cam follower means carried by the lever and 
engaging. the cam through a viscous film of the 
liquid lifted by the rotation of the cam to the 
position of engagement with the follower means. 

2. In a . Warp knitting machine, knitting i elle 
ments, a cam shaft for controlling the knitting 
cycle of the elements, means for rotating the cam 
shaft, a substantially closed housing about at least 
a portion of the length of the cam Shaft for 
containing a stable, viscous, non-corrosive liquid, 
a cam on the shaft arranged to dipinto the liquid, 
passage means through an upper Wall of the 
housing comprising an opening, a pivotally 
mounted lever for actuating one of the knitting 
elements extending through the passage and 
having a cross-sectional area in the plane of the 
passage sufficiently Small relative to the area of 
the passage to allow rocking of the lever by the 
cam without engaging the edge of the Wall Sur 
rounding the passage, and cam follower means 
carried by the lever and engaging the cam through 
a viscous film of the liquid lifted by the rotation 
of the il cam to the position of engagement with 
the follower means. M 

3. In a, warp knitting - machine, knitting elle 
ments, a cam shaft for controlling the knitting 
cycle of the elements, means for rotating the 
cam shaft, a substantially closed housing about 
at least a portion of the length of the cam shaft 
for containing a stable, viscous, non-corrosive 
liquid, a cam on the shaft arranged to dip into 
the liquid, passage means through an upper Wall 
of the housing comprising an opening, a pivotally 
mounted lever for actuating one of the knitting 
elements extending freely through the opening, 
laterally projecting baffle means carried by the 
lever and Spaced in Wardly from the opening, Said 
baffie means facing the Opening and being of 
greater tran SverSe area, than the Opening, and cam 
follower means carried by the lever and engaging 
the cam through a viscous film of the liquid lifted 
by the rotation of the cam º to the position of 
engagement with the follower mean S. 

4. In a Warp knitting machine, knitting elle 
ments, a cam shaft for controlling the knitting 
cycle of the elements, means for rotating the 
cam shaft, a substantially closed housing about 
at least a portiOn of the length of the cam Shaft 
for containing a stable, viscous, non-corrosive 
liquid, a cam on the shaft arranged to dip into 
the liquid, passage means through an upper wall 
of the housing comprising two Spaced panels hav 
ing generally aligned Openings therein, a pivotally 
mounted lever for actuating one of the knitting 
elements and eXtending freely through the open 
ings, laterally projecting bafiles carried by the 
lever, each of said baffles being Spaced inwardly 
of a correSpOnding one of the OpeningS in general 
alignment therewith and having a greater trans 
verse area, than its corresponding opening, and 
cam follower means engaging the cam through 
a viscous film of the liquid lifted by the rotation 
of the cam to the position of engagement with 
the follower means. 

5. In a warp knitting machine, knitting elle 
ments, a cam shaft for controlling the knitting 
cycle of the elements, means for rotating the cam 
shaft, a substantially closed housing about at 
least a portion of the length of the cam shaft for 
containing a stable, viscous, non-corrosive liquid, 
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6 
cams on the shaft arranged to dip into the 
liquid, a plurality of passage means through an 
upper wall of the housing each comprising at 
least one panel having an opening therein, pivot 
ally mounted levers extending through the open 
ings in the passage means, laterally projecting 
baffle, means carried by each lever and Spaced 
inwardly from the respective openings associated 
with their levers, each of said baffie means facing 
its respective opening and being of greater trans 
verse area than said opening, and cam follower 
means engaging the cams through a viscous film 
of the liquid lifted by the rotation of the cams 
to the position of engagement with the follower 
6e8S. 

6. In a warp knitting machine, knitting elle 
Elments, a cam shaft for eontrolling the knitting 
cycle of the elements, means for rotating the cam? 
shaft, a substantially closed housing about at least 
a portion of the length of the cam shaft for con 
taining a stable, viscous, non-corrosive liquid, 
cams on the shaft arranged to dip into the liquid, 
a plurality of passage means through an upper 
wall of the housing each comprising two spaced 
panels having generally aligned openings therein, 
pivotally mounted levers each extending through 
the openings in one of the passage means, later 
ally projecting baffles carried by each lever, each 
of said baffies being spaced inwardly from a corre 
sponding one of the openings in general align 
ment therewith and having a greater transverse 
area, than its corresponding opening and cam 
follower means engaging the cams through a 
viscous film of the liquid lifted by the rotation 
of the cams to the position of engagement with 
the follOWer meanS. 

7. In a warp knitting machine, knitting elle 
ments, a cam Shaft for controlling the knitting 
cycle of the elements, means for rotating the cam 
shaft, a substantially closed housing about - at 
least a portion of the length of the cam shaft for 
containing a stable, viscous, non-corrosive liquid, 
cams on the shaft arranged to dip into the liquid, 
a plurality of passage means through an upper 
wall of the housing each comprising at keast one 
panel having an opening therein, - pivotally 
mounted leVers eXtending through the openings 
in the passage means, laterally projecting baffle 
means carried by each leVer and spaced inwardly 
from the respective openings associated with 
their levers, each of said baffle means facing its 
respective Opening and being of greater trans 
verse area than said opening, and cam follower 
means engaging the cams through a Wiscous film 
of the Iiquid lifted by the rotation of the cams 
to the position of engagement With the follower 
means, said upper wall of the housing being di 
vided into two separable sections along a line of 
juncture eXtending generally in the longitudinal 
direction of the machine, said line of juncture 
extending across all of the openings of said pas 
sage means, thereby dividing each of the passage 
means into tWo sections, one carried by each sec 
tion of the upper. Wall of the housing. 

8. In a warp knitting machine, knitting elle 
ments, a cam shaft for controlling the knitting 
Cycle of the elements, means for rotating the cam 
shaft, a substantially closed housing about at 
least a portion of the length of the cam shaft 
for containing a stable, viscous, non-corrosive 
liquid, cams on the shaft arranged to dip into 
the liquid, a plurality of passage means through 
an upper wall of the housing each comprising 
tWo Spaced panels having generally aligned open 
ings therein, pivotally mounted levers each ex 




