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UNITED STATES PATENT OFFICE 
2,68,485 

DREWING IMSECHANISM FOR TEXT LE 
MEACE-NES 

Godfrey H. Browne, Gastonia, N. C., assignor to 
Cocker Machine & Foudry Company, Gas 
tonia, N. C., a corporation of North Carolina, 
Application April 3, 1951, Serial No. 219,022 

(C. 28-39) 6. Cains. 
1. 

This invention relates to driving mechanism. 
for textile machines, such as slashers or Warpei'S, 
the same being an improvement upon a gener 
ally similar construction disclosed in U.S. Patent 
No. 2,142,544, granted to Ernest K. Whitener and 
Thomas F. Suggs on January 3, i939. This in 
vention is also an improvement upon the appa 
ratus represented in the Copending application 
of Price E. Sherrill, Jr., and Godfrey H. Browne, 
Ser. No. 204,116, filed January 3, 1951, of which 
this application is a continuation-in-part. 

In the foregoing co-pending application, spring 
means are employed for regulating the degree 
of friction between the plates of the friction 
clutch which constitutes one element of the tex 
tile machine drive mechanism. While such con 
struction is advantageous and has proved coin 
mercially successful, it has been observed that 
as the friction plates wear and become thinner, 
the Spring pressure urging them together has a 
tendency to decrease, thus producing a corre 
sponding decrease intension on the yarn. There 
fore the tendency of the plates to wear requires 
periodic resetting of spring tension. Moreover 
it is frequently desired to run yarns of different 
types through a siasher or warper from time 
to time, with application of different degrees of 
tension to the different yarns. Prior to this in 
vention there has been no adequate means pro 
vided to reestablish with accuracy a degree of 
tension previously used, after the tension ap 
plied to the yarn had been altered in order to 
process a yarn of different type. 

It is accordingly an object of the invention 
to provide drive heans for a textile machine in 
cluding control apparatus for maintaining Sub 
Stantially uniform tension on the yarn handled 
by the machine, independently of the Wear of 
the elements of the drive mechanism. It is an 
other object of the invention to provide frietion 
clutch control means which may be regulated to 
reestablish with accuracy the degree of ten 
sion applied to the yarn in a previous run. 

It is conventional, as indicated in the afore 
mentioned co-pending application, Ser. No. 
204,116, to provide a toothed clutch on the beam 
spindle serving to disengage the bean from the 
drive in order to relieve the tension on the warps 
preparatory to cutting the yarn and removing 
a ful beam. It is another object of the inven. 
tion to provide apparatus eliminating such 
toothed clutch from the mechanism driving the 
bean Without Sacrificing convenience or speed in 
disengaging a full beam, installing an empty 
ibean, or rotating the newly installed empty beam. 
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to provide the initial wrap of yarn on the beam 
barrel preparatory to winding. Other objects and 
advantages of the invention, including the Sim 
plicity and economy of the same, and the ease 
With which it may be applied as an attach 
ment to existing textile machines, will appear in 
further detail hereinafter. 

In Summary, the foregoing and other advan 
tages alre attained by the combination, with a 
textile machine, driving mechanism, of pneu 
natic means effective against the friction plates 
of the clutch element to hold the plates in yield 
ing contact, together with means for energizing 
and deemergizing Sueh pneumatic means. 
Of the drawings: 
Fig. 1 is a fragmentary diagrammatic plan 

view of a slasher embodying the drive mecha 
isin which constitutes one embodiment of this 

invention, and 
Fig. 2 is an enlarged fragmentary view, with 

parts shown in section, of the friction control 
apparatus of the driving mechanism, taken as 
indicated by the lines, and arrows I-II which 
appear in Fig. 1. 
With more specific reference to these illus 

tiations, designates a reversible electric motor 
which, through belting 2, constantly drives a, 
tiranSVerse jack shaft 3 suitably journalled in the 
Side franes 4 of the slasher. In accordance With 
iny invention, rotary motion is constantly con 
imunicated from the shaft 3 by means of a 
sprocket chain 5, to a sprocket 6 keyed to head 
pate of the friction clutch . Said head 
plate f has a bushing permitting it to revolve 
freely on the shaft 8 which constitutes the out 
put shaft of friction clutch ) and the input 
shaft of a variable speed device 9. 
As ShoWn, the clutch is of a Well known 

type comprising a head plate , a mating head 
plate 2 which is axially slidable on the reduced 
end of a collar 3 connected by key 8a to the 
Shaft 8, and a plurality of interposed friction 
disks which Surround the main or large di 
areer portion of said collar 3. The alternate 
disks (d. of the group 4 are held against inde 
pendent rotation relative to the plates if and 2 
by virtue of passage through them, adjacent their 
geripheries, of guide studs 5 which are an 
chored in plate and which project, laterally 
from the plate . The intermediate disks 4b 
of the group 4, on the other hand, are held 
against independent rotation relative to the col 
iar 3 through engagement of key lugs thereon 
with a slot 3a in said collar. The air cylinder 
iF Working through rod Aid, and yoke 8 applies 
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pressure to the thrust collar 6 which through 
the inher race of a ball bearing (not shown) 
urges the plate 2 yieldingly toward the plate 
i to maintain the disks 40, 4b in yielding 
frictional contact with one another and with 
Said cates. The thrust collar 6 is prevented 
froin rotating by means of a studi. To inserted 
through a hole in the bearing housing . The 
force of the air cylinder i is adjustable by means 
of a preSSure regulating valve 26 which receives 
air under pressure from a source, not shown, 
through pipe 69. 
which may conveniently, if desired, be graduated 
in pounds of tension, 66 is a four way valve for 
Selectively introducing air through a line 6 to 
One side of air cylinder fi or through a line 68 
to the other side of the air cylinder. For con 
venience, heads , 2 and the disks Act may be 
referred to as constituting the “constant' side of 
the clutch, and the shaft 8, collar 3 and the 
disks Ab as the 'slip' side of said clutch. 
The shaft 28 of the beam 2 (Fig. 1) upon 

which the warps W are collected, is connected 
through a chain 22 to the output shaft 23 of the 
Variable Speed unit 9. 
The ineans for governing the effective speed 

ratio of the variable speed device 9 includes a 
differential gear unit 30 whereof one side, i.e., 
the Shaft 3 , is driven through sprocket chains 
32 and 33 from the input shaft 8 of said varia 
ble Speed device S while the regulating shaft 35 
of Said variable speed device 9 is actuated by a 
Sprocket chain 36 from the other side, i.e., the 
Shaft 3i of said differential gear unit. 

Rotatively free on the shaft 37 and secured to 
the bevel pinion 38 of the differential gear unit 
3 is a Spur wheel 39 which meshes with a mat 
ing Spur wheel lie on a countershaft 4 . By 
neans of a chain 32, a Sprocket pinion 43 affixed 
to the shaft 4 is connected to a sprocket pinion 
45 on a sleeve 45a free on still another trans 
Verse shaft 46 which is rotatively supported in a 
fixed bearing 47 and driven through a chain 48 
from the powered jack shaft 3. The sleeve of 
Sprocket pinion 45 is provided at opposite ends 
with teeth for Selective engagement respectively 
With the corresponding teeth of collar 49 on shaft 
46, or with corresponding teeth on the fixed bear. 
ing . The purpose of the arrangement will be 
presently disclosed. The speed indicator shown 
at 59 in Fig. 1 is driven through a chain connec 
tion 5; from jack shaft, 3. 
The rain roll 52 of the group 53, by which the 

warps W are calendered enroute to the beam 2, 
is positively driven from the jack shaft 3 by 
means of the interneshing spur gears indicated 
at 54, 55. Here, as in patent application No. 
204,116 hereinbefore referred to, a second varia 
bie Speed device 56 is embodied in the slasher. 
The input shaft 5i of said variable speed device 
56 is driven, through a sprocket chain 58, from 
the jack shaft 3, and the output shaft 59 con 
nected by a Sprocket chain 60 to a transverse 
Shaft 6i, which through other sprocket chains 
62 and 63 drives other parts of the machine 
(not shown). 

Operation. 

To install an empty beam 2 into the machine, 
preparatory to winding the warp W thereon, air 
is introduced through line 67 into the front of 
the air cylinder 7, permitting the plates (4a, ab 
of the friction clutch 0 to separate and thus 
permitting the beam 2 to be freely rotated for 
the initial Wrap of warp yarn W require for grip 
for the Subsequent winding. The four way valve 

2 is an air pressure gauge, 
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4. 
66 is then turned and air under pressure is intro 
duced through the line 68 to the rear of the air 
cylinder , thus closing the plates 4 of the 
clutch . At any time, either before or after 
the introduction of air through the line 68, the 
air pressure inay be adjusted, by means of the 
preSSure regulating waive 28, to the desired value 
as indicated on the air pressure gauge 2. The 
gauge indication is correlated to the desired 
Warp tension. 
The slasher may now be started by energizing 

the motor , the main calender roll 52 being driven 
at Substantially constant Speed by direct gearing 
and Warp beam 2 being driven at variable speed 
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Corresponding to the speed of rotation of shaft 
23. As the diameter of the warp accumulation 
On the beam 2 increases during operation of the 
slasher, the ratio between the speeds of the pow 
er shafts 3i, 4 of the differential unit 3e will 
gradually change, the speed of countershaft 4 
being Substantially constant and the speed of 
shaft 3 varying with the speed of output shaft 
8 of friction clutch 8. This causes counter 
clockwise rotation of the shaft 3 of said differ. 
ential unit 30, With attendant adjustment, 
through the chain 38, of the regulating shaft 35 
of the variable speed device 9. As a consequence, 
the Speed of the output shaft 23 of the variable 
Speed device 9 Will be progressively decreased as 
will also that of the beam 2 by reason of the 
chain connection. 22. This gradual speed re 
duction is occasioned through slippage of the 
clutch since there is a tendency of the Warps 
to accelerate in linear speed due to the diametral 
growth of the warp accumulation on the beam 
2. Accordingly the rotative Speed of the bean 
is accurately coordinated with the build up of 
the winding, so that a uniform tension is main 
tained on the Warps throughout the processing 
period with preassurance of an even density of 
the latter and attainment of uniforin - cloth Sub 
Sequently woven from the Warps. 

If desired or deemed necessary during the op 
eration of the slasher, the differential unit 30 
may be re-set simply by temporarily unclutch 
ing the sprocket pinion 45 from the collar 49 on 
shaft 46 and clutching it to the stationary bear 
ing 47. Under these conditions the bevel gear 
pinion 38 of the differential unit 3) will be held 
from rotating, and the regulating shaft 35 of 
the variable speed device 9 will be turned re 
versely through induced movement of shaft 3 of 
said unit. The same procedure is resorted to in 
resetting the variable speed device 39 after each 
run of the slasher. 
After the beam is filled, or whenever it is de 

sired to doff a bean, air is again introduced 
through line 67 into the front of the air cylin 
der 7 thus separating the plates i4a, 3b of the 
clutch O, relieving the tension of the Warps W 
between the calender rolls 53 and beam 2, per 
mitting the cutting of the warps preparatory to 
doffing without danger of tangling. When the 
next beam is started and the air is introduced 
into the back of the cylinder, the tension, con 
trolled by the air pressure, will automatically re 
turn to the previous set value. Any wear in the 
plates of the slip friction clutch will be automati 
cally adjusted for by a compensating movement 
of the piston of the air cylinder; the air pres 
Sures, as determined by the pressure regulating 
Valve 26, remaining constant with a resulting 
Constant unit pressure between the plates 4, 
Ad of the slip friction clutch i 6. 
It will be appreciated that equivalent yieldable 
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fluids may be substituted for compressed air in 
the cylinder . , in accordance. With this inven 
tion. It will ifurther be appreciated that the 
yieldable force of the compressible fluid may pe 
exerted upon either the constant side or the 
Variable side of the frietion clutch with advan 
tage. While one enoodinent of the invention 
has bee: Selected for illustration in the dia.W. 
ingS, equivalent eleigentSinay be. Substituted for 
the illustrated features in accordance with the 
invention. It Will also be appreciated that parts 
may be reversed and certain features of the in 
Vention. Inay be used independently of the use 
of other features, all within the spirit and scope 
Of the invention. 

Having thus described... ny, invention, ... clain: 
1. Drive rechanisinfo a textile achine law 

ing a yar) coilecting ean, coil prising rotary 
power reans, a fiction clutcin eieilent having 
an inplit Side collected to said power reas and 
a Wariable. Speed output. Side in fiction contact 
With said input Side, variable pressure yieldable 
fluid actuated imeans effective upon said friction 
clutch eleeint, to urge said input, and output 
sides together, regulating neans for controling 
the filuid pressure of said variable pressure fluid 
means, a variable speed device driven by the 
Outgut side of Said friction clutch element, the 
Output of the variable Speed device being Cox 
nected to drive the yarn collecting earn, co 
persatig control seas responsive to Said fric 
tio citch eierient for regulating the ratio of 
input. Speed to output Speed in Said variable Speed 
device, and a re-setting indicator a SSociated with 
Said regulating means, whereby the ya ten 
Sion is correlated to the regulated fluid pressile 
and the regulating means may be re-set, to dupi 
cate a yarn tension previously used. 

2. Drive mecha is for a textile nachine hav 
ing a yarn collecting bean, comprising rotary 
power means, a friction clutch eleinent, having 
an input. Side connected to Said power leans 
and a variable Speed output Side infriction coin 
tact with said inputside, variable pressure yield 
able fiuid means effective upon said friction 
clutch eleinent to urge said input and output, 
sides together, regulating means for contioing 
the fuid pressure of Said variable pressure fluid 
means, a variable speed device driven by the out 
put side of Said friction clutchleiernet, the out 
put of the variable speed device being connected 
to drive the yarn collecting bean, and a coil 
pensating control means whereof one side is 
operated froris the input Side of the friction clutch 
and the other side is operated by the variable 
Speed output Side of the fiction clutch, Said 
compensating COintrol inea is being connected to 
said variable speed device to regulate it auto 
natically to decrease the Speed of the collecting 
bean compensatively with increase in the di 
ameter of the yar aginuation. On the earl, 
and a re-setting indicator associated with said 
regulating nears, whereby the yarn tension is 
correlated to the regated fluid pieSSure and 
the regulating means may be re-Set to duplicate 
a yarn tension previously used, 

3. In driving nechanism for a textile achie 
having a yarn collecting bean, a powered shaft; 
a variable speed transmission device having a: 
input, Shaft, an output shaft and a regulating 
shaft; positive gear connections between the out 
put shaft of the variable Speed device and the 
beam; gear connections, including a slip fric 
tion clutch having friction elements between the 
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poWered shaft and the input shaft of the variable 
Speed- device; pneu Eatic means, effective upon 
the friction elements of the ciutch to engage and 
dise:ngage Said clutch; control. Reans for regu 

- lating the effective pressure of said pneumatic 
Jeans. On Said friction: elegiants; Said control 
Reais including a re-setting indicator for dupi 
cating a pressure previously used, a differential 
gear unit autoratically operated through con 
nections respectively with the powered shaft and 
With the input shaft of the variable speed de 
Vice, for actuating - i.e. regulating shaft of the 
la, Étei' to decrease the Speed of the ean com 
28iS2.5ively. With the increase in the diamete 
of the yar accusanulatio; on the bean and there. 
by Iaintai; a uniforia tension on the yarns, 
Winichtensii is correlated to the pressure indi 

Said re-setting indicator. 
iiving ischariss for a textile achine 

inavig a yarn. Collecting bean, power means, slip 
friction citatch eans driven by said power 
Eileais, Said slip friction clutch having plates 
forcing a variable side and a constant side, a 
double-8 citing pneuratic actuator connected to 
(OWe Said piates toward and from one another 
to engage and disengage the clutch, a variable 
See device through which said yarn collecting 
healii is driven from the variable side of Said 
Sig fiction catch eans, the output of the 
W2.Éria,iie Speed device being cogitected directly 
to the yai'i collecting bean Without, any inter 
Veling clutch Elechanisin, compensating speed 
(Oiiroi recha Risi. One side of which is Operated 
fro: a the co:Stant Side of the clutch Eleans and 
the other Side of which is operated from the 
variable of said clutch means, and geared 
catch Easeans for disconnecting said other side 
iroia Said cichleans and raintaining it sta 
tiliary. 

5. Drive mechanism for a textile machine hav 
ig a yarn collecting beaia, coin prising rotary 
power leans, a friction clutch eleinent having 
an input side connected to said power means 
and a variable speed output, side in friction con 
tact witi, Said input side, variatie pressile yield 
able fic healins effective upon said friction 
Clith eelent to urge Said it and output, 
sides together, regatig reais for controlling 
the fitid pressure of Said variabie pressure firid 
ineans, a, ire-setting indicator associated with said 
regulating neans to eShaola the iuid pressure 
to be re-set to a, Waite previously used, a variable 
Seed device driven by the Gutput side of said 
friction clutch segment, the output, of the variable 
speed device eiing conjected directly to the yarn. 
Cecting beam shaft without any intervening 
clutch, whereby the yarn tension is correlated 
to the regulated. iiii pressure, coin pensating 
CCIO mecialisi in the for of 2, differential 
gear unit connected to Said Variable speed de 
vice to control its output, speed, said differential 
gear unit having oile Side consiegted to the fric 
iCin Clutch Citput, aY6 a. Other Side connected 
through a toothed clutch element to a shaft 
driven directly joy said rotary power means, and 
Said differential gear unit being connected to 
said variable speed device to control the speed 
iratio of Output to input thereof. 

6. In driving piechanisin for a textile inachine 
having a yarn collecting hear, a notor; a jack 
Safi, geared to the motoi"; a variahle Speed trans 
inission device with an input shaft, an output 
shaft, aid a regulating shaft; positive gear con 
nections between the bear and the output shaft 
of the Variable Speed device; gear connections, 

Se 
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including a friction clutch, between the jack 
shaft and the input shaft of the Wariable Speed 
device; said friction clutch including sets of al 
ternately arranged friction discs; pneumatic 
pressure means effective to urge said friction disc 
sets together; means for controlling the pneu 
matic pressure thus applied; a differential gear 
unit for actuating the regulating shaft of the 
variabie Speed device; and gear connections re 
spectively between the jack shaft and one side 
of the differential unit, and between the output 
Shait, of the variable Speed device and the Other 
side of said unit, whereby the speed of the beam is 
decreased compensatively with increase in the di 
annetter of the yarn accumulation on the beam, 
With maintenance of a liforn, tension upon the 
yarns, Said tension being correlated to the pneu 
matic pressure applied to the friction disc sets. 
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