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Delaware , , 

Filed 1‘ far. 22, 19M, Ser. No. 97,4?2 
7 tl‘lairns. (till. 162--348) 

My invention relates to papermaking machines, par 
ticularly of the Fourdrinier type, and more particularly 
to improved Fourdrinier fabrics for use in such machines. 

Fourdrinier fabrics for forming a web such as of paper, 
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by drainage of water from paper stock applied onto the a 
‘the fabric, are commonly woven with warp strands ex 
tending in the machine direction (that is in the direction 
in which the Fourdrinier fabric isimoved as stock is ap 
plied onto the fabric), interwoven with shute strands ex 
tending in the cross machine direction. The weaving 
‘process is necessarily quite time consuming and expensive 
due to the fact that each of the shute strands must pass 

. between various ones of the warp strands and each shute 
strand must be put into place individually. 

It is an object of the present invention to provide an 
improved web forming fabric, particularly for Fourdrin 
ier machines, which is very much simpler in construction‘ 
and, therefore, considerably cheaper vto manufacture than 
the conventional woven fabrics. I t 
More particularly, it is an object of the present inven 

tion to provide an improved Fourdrinier forming fabric. 
comprising shute strands which are simply laid on the 
warp strands on one side of the fabric and are bonded to 
the warp strands in such positions. ‘ ‘ ‘ 

Still more particularly, it is an object of the invention 
to provide an improved fabric of this type which has vari 
ous of the strands crimped, so that the fabric is more gen 
erally in a single plane; and it is also an object to provide 
an embodiment of-Ythe invention in which the shute 
strands extend slantwise with respect to the warp'strands. 
The invention consists of the novel constructions, ar 

rangements and devices to be hereinafter described and 
claimed for carrying out the above stated objects, and such 
other objects, as will be. apparent from, the followingde 
scription of preferred forms of the invention, illustrated 
with reference to the accompanying drawings, wherein: 

PEG. 1 is a side view, partially schematic, of‘. a 
Fourdrinier web forming machine including a Fourdrin— 
ier forming fabric movably trained in the form of ‘a loop 
about a plurality of supporting rolls and including'a stock 
inlet for applying stock onto the fabric; 
FIG. 2 is a longitudinal sectional View on‘ an enlarged 

scale of the stock inlet; 7 ‘ a‘ 
FIG. 3 is a fragmentmy plan view of a forming fabric 

for use inthe machine illustrated in FIGS. 1 and 2; 
FIG. 4 is a transverse sectional view of the forming 

fabric taken in line 4-4 of FIG. 3; V . 
.FIGS. 5 and 6 are transverse sectional views of other 

embodiments of forming fabrics according to the inven 
tion; _ 

FIGS. 7 and 8 are plan views of other modi?ed forms 
of forming fabric according to the invention; and _ 

FIGS. 9 and 10 are transverse sectional views of still 
other embodiments vof forming fabrics according to the 

. invention. . ' 

Like characters of reference designate like parts in the 
~ several views. ’ , 1 

Referring now to the drawings, ‘the illustrated paper- _ 
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i ‘as of brass or bronze and may be of the same or‘ different“ I 
V diameters; and at the points of crossover of the strands > 
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belt .10. The headbox 16 may be of any suitable type, 
but is preferably one that is particularly suitable for pres 
sure forming. As shown, it comprises a stock turbulizing 
driven roll 18 disposed in a cylindrical cavity 19. A stock 
‘inlet conduit 20 is connected to the cavity 19, and a throt 
tle plate 21 is adjustably positioned adjacent the roll 18 
within the conduit. The slice 17 is provided with an 
apron plate 22 and a lip 23, and the belt 10 extends 
around the breast roll 11 and in contact with the lip 23 
as shown particularly in FIG. 2. . 

Referring to FIG. 3, the fabric 10 may be made up'of 
a plurality of warp strands or ?laments 50 which extend in 
the machine direction, that is, in the direction of move 
ment of the fabric 10, and a plurality of shute strandsor 
?laments 51 which extend in the cross machine direction. 
The strands 56} are equally spaced from each other, and 
the strands 51 are likewise equally spaced from each 
other,’ although, it will be understood that the strands 50 
:may be spaced from eachother at different distances than 
the strands 51. The strands 51 in the illustrated form 
of fabric extend at right angles to the strands 50; and the 
strands 51 all overlie all of the strands 50, so that‘the 
strands 51 are on the papermaking side of the cloth 1t) 
and come into contact with the lip 23 as the cloth 10 
moves. 

The strands 5t) and 51 may be round metal wires, such 

51 on the strands 50, the strands may be suitably fastened 
together such as by soldering or welding. Conventional 
soldering or welding methods-may be used for ?xing the 
strands together. The cloth 10, as a whole, maybe run 
through or dipped in molten solder for the soldering 
operation, for example; or the crossover points of the 
strands 50 and 51 may berspot welded, for example, for 
welding the strands together. In lieu of welding or 
soldering the strands S0 and 51 ‘together, they may also 
be ?xed together at their junctions by means of suitable 
adhesives such as nitrile rubber, Thiokol rubber, Thiokolj 
epoxy mixtures, epoxy resin or urethane polymers. 
Due to the fact that the transversely extending strands 

51 are elevated with respect to the strands 50 extending in 
the machine direction, the stock ?bers applied onto the 
fabric 16 in the forming region between the lip 23 and 

1 the apron 22 tend to turn parallel with the’transversely 
extending strands 51, and the resultant web is one that has 
an increased strength transversely as compared to webs 
thatare formed on conventional woven wires that have 
both the warp and shute strands substantially in ‘the same 
plane. The elevated transversely extending strands 51 
have another advantageous function, namely, of providing 

’ a scraping action on the end of the lip 23, so as to assure 
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that there is no undue accumulation of ?bers behind the‘ 
lip 23 with resulting poor and uneven sheet formation. 

If desired, the fabric 10 may be used in reversed con 
dition so that the, strands 50 extending in the machine di 
rection are now on the papermaking side. In this case, 
the'transversely extending strands 51 are on the underside 
and contact the various rolls 11, 12, 13and 14 carrying 
the fabric as well as the suction box 15. The strands 
51 in the cross direction are 'notunder tensile stress due 
to being looped about these rolls; and, therefore‘, there is 

, not the same tendency for Wear to occur on them. ‘The 
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making machine may be seen. tbcomprise an endless ' 
fabric belt 1% movably positioned about a breast roll 11, 
a couchroil 12, table rolls 13 and a guide roll'14'. A 
vacuum box 15 is positioned beneath the belt 10 and in 
contact with it. ' , '1 a, ‘ y ‘ ' H ‘ 

A headbox 16 having a'slice 17 is positioned above the 
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fabric used in‘ this manner may thus advantageously be 
expected to have a longer life. 
A modi?ed form of fabric belt is illustrated iniFIG. 5 

-in which the strands 56a‘ extending in the machine direc 
tion have both inner and outer cross strands 51d and 51b 
?xed to them. This form of fabric has both the advan 
tages mentioned, namely, of providing the increased cross 
directional strength of web and also an expected longer 
wearing life. “ ' 



"I! . 

' FIG; 6 is a cross sectional view, corresponding to FIG. 
4, in ‘that the view is taken transversely of the fabric, and 
this view shows a modi?ed'forming fabric having trans 
versely extending strands 52 which are crimped between 
the longitudinally extending strands 53 and into the plane 
of the strands 53 to form a fabric which is generally more 
in a single plane. It will be understood that 'this view 
can also be a sectional view taken longitudinally of the 
fabric, and in this case the strands 52. are strands extend 
ling longitudinally of the fabric and are crimped. In the 
case in which the crimped strands 52 extend in the cross 
machine direction, this form of fabric may be expected 
to provide a web that has a lower cross directional 

,_ strength than the web formed by the fabric illustrated in 
FIG. 3 in which the cross machine strands 51 are straight 
and are thus at’ a uniform maximum height with respect 
to the strands 50. ..In the casein which the strands 5'2 
extend in the machine direction while the strands 53 are 
in ithe cross machine direction, a distinctive paper Web W 
will also‘ be formed. Also, it will be apparent that the 
strands 52 and the strands 53 may both be crimped, if 
desired. Also, for each of these cases, either one side 
or the other of the cloth' illustrated in FIG. 6 may be used‘v 
as the papermaking side as desired. These forms of fab 
ric can be made by, ?rst bonding straight wires together 
to form a fabric of the type illustrated in FIG. 3, and the 
wires 52 and 53 may then be crimped. The crimping 
may be used to control the machine direction strength 
cross direction strength ratio of the resulting web, and, in 
the case in which the strands 53 are crimped and extend - 
in the machine direction on the underside, the machine 
direction ‘strength may be expected to be higher and lon 
gitudinally extending light basis weight stripes may also 
be expected; ‘ 

FIG. 7’ illustrates a modi?ed form of Fourdrinier fabric 
in which the strands 54- extending in the cross machine 
direction are not exactly perpendicular to the strands 55 
extending in the machine direction. The strands 54 
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strands and extending in the machine direction. In this 
case, either the set of strands 55 or the set of strands 57 
contact the lip 23 and extend in the same direction as 
the lip. ’ , _ , 

Although the strands of the cloths ‘above described 
have been illustrated to be round, I contemplate that they 
may very well be square or rectangular in cross section 
as illustrated in FIG. 9. In this modi?ed form of 
frabric, the strands 59 and 6d are both rectangular in 
cross section; and, thus, ?at surfaces of the strands 59 
are in contact with flat surfaces of the strands 6% so that 
better joints, particularly if the joints are spot welded 
together, may be expected between the strands. As is 
obvious, the cloth may be formed so that the strands 59 
are either on the papermaking side or on the undeside, and 
the strands 59 may extend either in the machine direction 
or in the cross direction. ' - 

FIG. 10 illustrates a modi?ed form of cloth made up 
of strands of rectangular cross section and similar other 
wise to the FIG. 6 fabric, the strands 61 being crimped 
between the strands'62. The strands 62 may also, if 
desired, be crimped between the points of cross over with 
the strands 61. The fabric shown in FIG. 10 may be 
used in the same ways as the FEGQG fabric. 

It will be understood that the cross laid fabrics illus 
trated in FIGS. 5, 6, 7, 8, 9 and 10 may have their strands 
?xed together in the same manners as has been described 

, for the strands of the form of fabric shown in FIGS. 3 

rather extend in a slanting direction, at an acute angle, . 
less than 90 degrees, with respect to the strands 55. As 
will be understood, the fabric may be used with the cross 
direction strands 54 either on the papermaking side or 
on the underside; and, in either case, a distinctive pattern 
ing of the resulting web may be expected. In the case in 
which the strands 54 are on the papermakingside, angu 
larly extending light basis weight stripes may be expected 
in the completed web, ‘giving a distinctive appearance. 
The diameters of the wires 54 may be changed for the 
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‘ ing each» other. 

' and 4. It will also be understood that it is not necessary, 
for each of the forms of fabric, above described, to bond 
every one of the cross-over points of the strands cross 

_ Only enough of these points of inter 
section may be ‘bonded to hold the strands together su?i 
ciently well so that the strands do not separate in use. 

I wish it to be understood that the invention is not 
to be limited to the speci?c constructions and arrange 
ments shown and described, except only insofar as the 
claims may be so limited, as it will be understood to 
those skilled in the art that changes may be made without 
departing from the principles of the invention. 

I claim: ' 

1. An endless fabric belt for Fourdrinier type paper 
' making machines which is adapted to be supported by 
and to travel over a pair of spaced rotatable rolls and 
to receive and drain a ?uent mass of ?bers and water 

',to form a paper web on the belt, said belt comprising a 

purpose of controlling the machine direction/ cross direc-' ' 
tion strength ratio, and the wires 54; or 55'may also be 

this purpose in particular. Assuming ‘that the cross di 
, rection strands 54 are used on the papermaking side, the 
disposition of the strands 54 slantwise with respect to the 
machine direction also advantageously assures that the 

I stress applied on the cross direction strands 54, due to 
the rubbing action by the lip 23 on them, is minimized. 

' As will be apparent, the transverse strands54 pass oblique 
‘ ly under the lip123 with the two ends of each strand pass 
ing under the lip at ‘different times with one end leading 
the other, and points between the two ends progressively 
pass under the lip, so that the lip isnot effective on all 

, points of the strand at once in an action tending to shear 
the transverse strands from the longitudinally extending 
strands. , v V _ . _ 

The modi?ed form of Fourdrinier, fabric illustrated 
inv FIG. 8 comprises sets of warp strands 56 and 57' ex 

50 
' crimped as are the wires in the FIG. 6 form of fabric for a 
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?rst set of ?laments extending parallel to each other and 
longitudinally of the belt and a second set of ?laments 
all disposed on the same side of the belt and extending 
parallel to each other'and crosswise of the belt in contact 
with and all at a certain angle to the ?laments of said 
?rst set, the ?laments of each of said sets being equal 
in diameter and being equally spaced and the ?laments 
of saidrtwo sets being bonded together at intersections 
of the ?laments. . - V i 

2. A fabric belt for Fourdrinier type papermaking 
7 machines as set forth in claim 1 in which said two sets of 
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tending in the machine direction and a set of shute . 
strands 58 extending. in the cross direction. Each of the 
strands 56 is vlaid on one side of the strands 58 and. each 
of the‘strands 57 is'laidon the other side of the strands 
58. j Alternatively, in lieu of forming the belt ,of Four 
drinier .fabric‘with the strands 56 and 57 being the Warp 

, strands and extending in the machine direction,,the belt 
may be formed with the strands 58 being used/‘as warp 
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?laments extend substantially at right angles with respect 
to each other. 

3. A fabric belt for Fourdrinier type papermaking 
machines as set forth in claim 1 in which said two sets of 
?laments extend at acute angles with respect to each 
other. . 

4. A fabric belt’ for 'Fourdrinier type papermaking 
machines asset forth in claim‘ land which includes 
a third set of ?laments extending crosswise of the belt 
and similar to said second set of ?laments and disposed 
on the side of the belt opposite to that on-which said 
second set of ?laments is located.‘ , ' ~ ' ' i i 

5. A fabric belt ‘for ‘Fourdrinier type papermaking 
machines ‘as set forth in claim ‘1 in which each ‘of the 
?laments'of each of said sets is crimped so that it extends 
between the individual ?laments of said other ‘set. 

6. A fabric belt for Fourdrinier type papermalring 



5 
machines as set forth in claim 1 in which said ?laments 1,945,890 

I are rectangular in cross section. ‘ ~ 2,537,323 

7. A fabric belt for Fourdrinier type papermaking 2,756,650 
machines as set forth‘ in claim 1 in which said ?laments 2,796,810 > 
are metallic and in which said ?laments are bondedto 5 2,903,021 
each other by means of fused metal. ‘ 
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