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5 Claims. 

In the use of warper beams of the type shown 
in my Patent No. 2,148,394, February 21, 1939, 
wherein the side face of each of the barrel staves 
is provided with a longitudinally extending groove 

5 for receiving rods whereby the beam heads and 
barrel are held together and the screws which 
attach the staves to the discs or inner heads are 
all in alignment with the central longitudinal 
axis of the stave, there is a tendency for the outer 

10 edges of the staves to rise slightly after the yarn, 
especially rayon or other heavy yarn, carried by . 
the beam has been unWound. · 

It has been found also that in beams which 
carry heavy yarn, such as rayon, there is a tend 

15 i ency for Some of the end portions of the staves, 
each of which is secured by a, single screw to 
the tWO end discs, to become looSened On a CcOUnit 
of the different screw-holding power of the vari 
ous peripheral portions of the discs, such holding 

20 power varying with the relative positions of the 
screws and the grain of the wood of which the 
diSCS are formed. . . . . . 

Because of the behavior, above recited Of the 
beams it frequently was necessary, after a period 

25 of use, to re-turn the barrel in order to restore 
it to its original smooth, cylindrical contour. 
The object of the present invention, is to pro 

vide a warper or section beam whereby the fore 
going limitations are eliminated. 

30 - With this object in view, my invention com 
prises a beam each stave of which has a longi 
tudinally extending groove on its under side, sub 
stantially midway, between its side faces, Some 
of , said grooves, for example, every, alternate 

35 groove, receiving metallic rcds the ends of which 
pass into or through the beam heads and co 
operate with means whereby they are suitably 
tensioned to secure the heads and the barrel to 
gether; and screws or other holdfast means stag 

4o gered with respect to Said grooves and engaging 
the discS. 
My invention comprises also º means Whereby 

the difference in screw-holding power of the sev 
eral peripheral portions of the discs is equalized, 

45 a preferred means being the provision of discs 
of cross banded wood having at least two layers, 
the grain of the bands of one layer having direc 
tions different from the grain of the contiguous 
bands of the other; together with at least tWO 

50 screws, or other holdfast means passing through 
each stave near the respective ends thereof and 
into two contiguous: bands of Said discs, reSpec 
tively, the said screws having differing relative 
positions with the grain of the Wood of said bands, 

5s for example, one being across the grain of one 

(C. 242-24) 
| 3 º ? 

of said bands, and the other in line with the grain 
of the contiguous band or else making an angie 
theireWith that is dess than 90°. 

In the diraWingS Which accompany and form 
a part of this specification, Figure i is a frag 
mentary longitudinal section of the end portion 
of a beam embodying my invention, the plane of 

5 

the section being indicated by the line — of 
FigS. 3. Or 4. · 

Fig. 2 is a longitudinal section on a Smaller i0 
scale of said beam. | 

Fig. 3 is a transverse section taken substan 
tially on the line 3—3 of Fig. 1. 

Fig. 4 is a section taken i Substantially on the 
line 4—4 of Fig. 1. l5 

Fig. 5 is an edge view of one of the discs or 
inner heads as seen from the left-hand side of 
Fig. 3 after the Staves have been removed. 

Fig. 6 : is a fragmentary plan view of a beam 
such as used for rayon or other very heavy yarn. 20 

Fig.7. is a "fragmentary p?an-view of a beam of 
the type used for yarns of the lighter, grade. 

: In the illustrative embodiment of my invention 
shown in the drawings, 3 is a section or warper 
beam comprising a barrel 4, heads , 42, said heads 25 
being mounted on the shaft 3, and discs or inside 

| heads i 44, the number, of Which depends upon 
the length of the beam and the character of the 
yarn , carried thereby. The barrel is formed by 
securing a series of staves 5 (designated a to j, 30 
inclusive, in Figs. 3 and 4) to the discs by Suitable 
holdfast means, such as screws, and the discs are 

1. held on the Shaft by any SUL:itable meanS, Sulch aS 
the filanged collars 2 6 attached to the discs by 
screws 47 and to the shaft by the set. screws : 8. 35 
Passing through grooves i S) formed in the under 
Side of each stave Substantially midway, between 
the side faces thereof, are metallic rods 28, the 
ends of which project part way through the heads 
2 and are threaded to receive the nuts 2 where- 40 
by said heads are drawn i, against the ends of 
the barrel. 
As ShoWn in Figs. 3 and 4, one Side face of each 

stave is provided with a longitudinally extending 
groove 22 for receiving the tongue 23 of the adja- 545 
cent stave. In the present instance, the rods 
20 are shown as disposed in the grooves i 9 of 
alternate staves. ; : , " , : 

In the case of beams of the longer type and on 
which rayon and other heavy yarns are wound, 50. 
it is customary to employ as many as njime discs 
or inner heads, and in Fig. 6, which is diagram 
matic in character, there are shown two staves . 
A 5, 5’, i attached to the peripheries of mine discs. 
It will be noted that the screws 24. which pass 55 
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of the right-hand layer of the disc. 

2 
through each stave and into the inner heads 
25, herein shown as seven in number, are stag 
gered with respect to the groove 9 of Such stave. 
By this arrangement a substantial improvement 
is effected in that the contor of the barrel iS 
maintained and the re-turning of the same after 
its use with rayon is rendered unnecessary. It 
would seem that the disposition of the longitudi 
nal grooves 49 in the substantial centre of the 
under side of the staves increases someWhat the 
resiliency of the Staves whereby a cloSer contact 
thereof With the discs is rendered possible than 
in the case of the beam of my prior patent afore 
said, especially where the Screws 24 of the inter 
mediate discs are staggered with respect to the 
groove. By virtUe of the tOngle and grooVe COin 
nection between contiguous Staves, it has been 
found unnecessary to use two Screws for attach 
ing a stave to any one disc, for eXample, the screw 
26, whereby the Stave ? 5' is attached to One of 
the inner heads, operates through the tongue 
and groove connection of the two staves in such 
manner that the portion of the stave - 5 that 
abUits the Stave 5'. is held to the diSc aS SeCIUllrely 
aS , it Would be if a . Second SCreW Were paSSed 
through the stave 5 and into the disc at the 
point indicated in dotted lines at 24”. 
The calUISe of contOUr diStortion at the endS 

of a beam, whether relatively long and used for 
heavy yarn, (Fig. 6) relatively long and used for 
lighter yarn, º as shown in Fig. 7, or relatively 
short, is removed by equalizing the screw-hold 
ing power of the several peripheral portions of 
the discs in the folloWing, manner. 
Each disc is formed Qf a plurality of layers 

Of CrOSS banded WOOd, glued together, two such 
layers being shown in the present instance, the 
grain of the bands or One layer having direc 
tions different from that of the contiguous bands 
of the other. Referring to Figs. 3 and 5, the 
bands of the right-hand layer are indicated at 
A, B, and C; the band A being Shown as Semi 
circular; the band C as a segment of a circle; 
and the intermediate band B having parallel 
sides and arcuate ends. Preferably the meet 
ing edges of adjacent bands are provided With 
tongue and groove connectionS 27. Referring 
to Fig. 4, which shows the face of thae disc 
opposite to that appearing in Fig. 3, it will be 
noted that the bands E, D, and F, are reSpec 
tively at right angles to the bands A, B, and C 

The di Vid 
ing lines 28, 29, of the bands of the right-hand 
layer (Fig. 3) - appear as dotted lines in Fig. 4, 
and the dividing lines 30, 3 , of the bands of the 
left-hand layer (Fig. 4) are shown as dotted 
lines in Fig. 3. M 
The two end discs 32, 32, (Fig. 6) ... are con 

structed in the manner above described and if . 
desired the spaced inner discs 25 also may be 
and preferably are so formed. As indicated in 
Figs. 3 and 4, the grain of the bands A, B, and C, . 
have directions different from the grains of the 
contiguous bands E, D, and F. As the screw or 
nail holding power of wood varies with the rela 
tive position of such holdfast means and the 
grain of the wood, I position the screWS Which 
hold the staves to the end discS. 32, 32, in Such 
manner that they pass into two contiguous bands 
of different layers of the discs and are disposed 
on opposite sides of the groove 9. Thus, refer 
ring to Fig. 6, it will be seen that screw 33 passes 
into the right-hand side or layer of disc. . 32 
on one side of the groove f9; and that the SCreW 
34 passes into the left-hand side or layer of said 

practically equalized. 

2,203,584 
disc, on the other side of said groove, and by 
referring to Figs. 3, 4, and 5, it will be seen that 
each pair of screws 33, 34, take into the disc at 
points where the angular relation of the grain 
of the wood with the respective screws is dif 
ferent. As shown in Figs. 6 and 7, the preferred 
spatial arrangement of each of the pairs of screws 
33, 34, or other holdfast means, is that a line 
joining the members of each said pair makes am 
acute angle with the , longitudinal axis of the 
stave through which they pass. While this is the 

) 

preferred arrangement, my invention is not lim- : 
ited thereto because an improvement is effected 
where the members of each pair Of SCreWS are 
on opposite sides of the groove 19, irrespective 
of Said spatial relation. . 

Illustrating further the angular relation of the 
screws with respect to the grain, it will be noted 
by reference to Figs. 3 and 5, that screw 33 passes 
through stave j into band A through hole 33’’ in 
a, direction very nearly parallel with the grain of 
the wood, or at least at a very small angle there 
with so that the power of the wood to hold the 
same is comparatively small; and by reference 
to Figs. 3 and 5, it will be seen that screw 34 of 
Said stave j passes inato the band Fº of the left 
hand layer or side of the disc through the hole 
34’ in a direction practically at right angles to 
the grain of the wood so that the power of the 
wood to hold the screw is º comparatively large. 

In addition to the tendency of heavy loads of 
yarn to press down the longitudinal central por 
tions of the staves resulting in a light uprising of 
the edge portions after the yarn has been re 
moved, a difficulty that I have overcome by the 
provision of the centrally disposed i grooves 8 
and the staggering of the screws with respect 
thereto, it has been found that if the end p0r 
tions of the staves become slightly moistened, a:S 
by exposure to rain, or even to an excessively 
humid atmosphere, there will be a contour dis 
tortion at or near the ends of the barrels, Such 
distortion probably being due to the fact that 
the tightening of the screws. 2 il and the resulting . 

'45 tensioning of the rods 20 subject the staves to 
a very considerable longitudinal compression. It 
is for this reason particularly important to So 
arrange matters, as above described, that the 
screw holding power of the end discs 32 shall be 

It is to be understood, 
however, that this arrangement need not neces 
sarily be employed in connection with the stag 
gering of the screws that hold the staves to the 
intermediate discs, as illustrated in Fig. 6, and 
it is to be understood also that a beam formed 
of staves having longitudinal grooves on their 
under surfaces secured to the discs by ScreWS Or 
other fastening means which are staggered With 
respect to the grooves is useful without the above 
described means for equalizing the screw hold 
ing power of the end discs. Preferably, however, 
both of these arrangements are used together to 
secure the best results both as to smoother run 
ning and the prevention of contour distortion. 
In this connection, it will be understood that a 
section or warper beam in operation has a very 
high peripheral speed of rotation and that there 
fore it must be perfectly , balanced. ObViOUSly 
any non-uniform rising or lifting of portions of 
the Staves Will destroy the balance of the beam. 
Having thus described an illustrative embodi 

ment of my invention without, however, limit 
ing the same thereto, what I claim and desire 
to Secure by Letters Patent is: 

1. A Warper beam comprising a barrel com 
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2,203,584 3 
posed of two discs located near the respective metallic rods disposed in a plurality of said 
ends of the barrel and staves spaced around said 
discs, each said disc having two layers of Woodi, 
each said layer having a plurality of bands and 
the grain of the bands of one layer having direc 
tions different from the grain of the contiguous 
bands of the other, and holdfast means passing 
through each stave near i the respective ends 
thereof and into two contiguous bands of differ 
ent layers of said, discs, respectively, at points 
Where the angular. Irelation of the grain Of the 
wood with the respective holdfast means is dif 
ferent. 

2. A warper beam comprising a barrel com 
posed of two discs located near the respective 
ends of the barrel and staWes Spaced around said 
discs, each said disc having two layers of wood, 
each said layer haWing a plurality of bands and 
the grain of the bands of one layer being sub 
stantially at right angles: to the grain of the 
contiguous bands of the other, and holdfast 
means passing through each stave near the re 
spective ends thereof and into two contiguous 
bands of different layerS is of Said discs, respec 
tively, at pointS Where the angular relation of 
the grain of the Wood With the respective hold-- 
fast means is different. 

3. A Warper beam COmprising a barrel com 
posed of two discs located near the respective 
ends of the barrel and staWes spaced around said 
discs, each said stave being provided on the under 
Side thereof and SubStantially - midWay between 
its side faces with a longitudinally extending 
groove, each said disc consisting of two layers 
of cross-banded Wood, holdfast means passing 
through each stave near the respective i ends 
thereof and into two contiguous bands of dif 
ferent layers of said discs, respectively, heads 
disposed on the respective ends Of Said barrel, 

gr??WeS and pa SSing into. Said headS, and meanS 
co-operating with the ends of said rods for hold 
ing the headS and barrel together. 

4. A warper beam comprising a barrel com 
posed of tWo, discs located near the respective 
ends of the barrel and staves spaced around said 
discs, each said disc having two layers of wood, 
each i Said layer having a plurality of bands and 
the grain of the bands of one layer having direc 
tions different from the grain of the contiguous 
bands of the other, and a pair of holdfast means 
paSSing through each staWe near the respective 
ends thereof and into two contiguous bands of 
different layers of Said i discs, respectively, at 
points where the angular relation of the grain 
of the Wood With the respective holdfast means 
is different, the line joining the members of each 
said pair of holdfast means making an acute 
angle With the longitUdinal axis ; of the Stave 
through Which they paSS. 

5. A Warper beam. comprising a barrel com 
posed of tWo discs located , near the respective 
ends Of the barrel and Staves Spaced around Said 
discs, each said disc having two layers of wood, 
each said layer having a plurality of bands and 
the grain of the bands of one i layer being Sub 
Stantially at right angles to the grain of the 
c?ntiguous bands of the other, and a pair of 
holdfast means paSSing through each stave near 
the respective ends thereof and into two con 
tiguous bands of different layers of said discs, 
reSpectively, at pointS Where the angular relation 
of the grain of the Wood , with the respective 
holdfast means is different, the line joining the 
members of each i said pair of i holdfast means 
making is an acute angle with , the longitudinal 
aXis of the staWe through which they pass. 

RAY UDELT THORNTON. 
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