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LOOMIHARNESS-STRAP 

Gustav Walters and Ernest F. Gatzke, Middle 
town, Conn., assignors to The Russell Manufac 
turing Company, Middletown, Conn., a corpo 
ration of Connecticut 

Application May 16, 1950, Serial No. 162,232 
(CI. 139—408) 8 Claims. 

1. 
This invention relates to an improved harneSS 

Strap for actuating the harness-frames of weav 
ing l0OmS. 
One object of this invention is to provide an 

improved loom harness-strap which will have 
higher resistance to ripping by the harness-hook 
Or jackWire or other member which engages in a 
hole in the harness-strap for operating the 
harneSS-frame. 
Another object of this invention is to provide 

an improved harness-strap which shall have 
greater flexibility or freedon of bending. 
Other objects and advantages will appear to 

those Skilled in the art from the following, con 
Sidered in conjunction with the accompanying 
dira, Wings. 
In the description and claims, the Various parts 

and Steps are identified by specific terms for con 
venience, but they are intended to be as generic 
in their application as the prior art will permit. 
In the accompanying drawings forming part of 

the present disclosure, in which certain Ways of 
carrying out the invention are shown for illus 
trative purposes: 

Fig. 1 is a front elevation of a fragment of a 
l0Om ShoWing a harmeSS-Strap in operating rela 
tion with certain parts of the loom; 

Fig. 2 is a broken top plan view of the harness 
Strap shown in Fig. 1, and which is made in 
accordance with the present invention; 

Fig. 3 is an edge elevation of the harness-strap 
shown in Fig. 2; 

Fig. 4 is a broken top plan view similar to Fig. 
2 of a modified form of harness-strap made in 
accordance With the present invention; 

Fig. 5 is a Schematic top plan view of a frag 
mental portion of the harneSS-Strap illustrated 
in Fig. 2, illustrating the Weave thereof; 

Fig. 6 is a Schematic sectional view on line 
6-6 of Fig. 5; 

Fig. 7 is a schematic top plan view illustrating 
a harneSS-hook engaged in a hole of the harness 
Strap; 

Fig. 8 is a Schematic view similar to Fig. 7, 
but illustrating in exaggerated form, what takes 
place in the Strap When the harness-hook is put 
under StreSS, Such aS periodically occurs during 
normal Operation; 

Fig. 9 is a Schematic Sectional view similar to 
Fig. 6 of a modified form of Weave; 

Fig. 10 is a Schematic sectional view similar to 
Fig. 6 of another modified form of Weave; and 

Fig. 11 is a Schematic Sectional view similar to 
Fig. 10 of Still another modified form of weave. 

Referring to Figs. 1 to 8 of the drawings, Fig, 

O 

5 

20 

25 

30 

35 

40 

45 

50 

2 
1 illustrates a fragment of a harness-frame 20 
having a harness-hook 2 engaged through one 
of the group or set of holes 22 in one end of the 
harneSS-Strap 23, which strap extends over a 
sheave 24 and has one of the set of holes 25 in 
the other end of the strap engaged by a hook 
26 known as a jackwire. As is well understood by 
those skilled in the art, the jackwire 26 is actu 
ated by Suitable mechanism to pull the end of the 
strap 23 to which it is connected, toward the 
right of Fig. 1 to thereby cause the central por 
tion of the strap 23 to ride up and over the 
sheave 24 and thus cause the lower end of the 
strap 23 to lift the hook 2 and the harness 
frame 20. Upon the jackwire 26 being permitted 
to move to the left, the harness-frame 2) pulls 
the Strap 23 to its original position shown in Fig. 
1, all as is Well known by those skilled in the art. 
The Sets of holes 22 and 25 permit of adjusting 
the hooks 2 f and 26, so as to engage in one or 
another of the Sets of holes, as usage of the strap 
tends to elongate it. 

In the modified form of strap 2 illustrated in 
Fig. 4, a set of holes 28 is illustrated at one end, 
and Only One hole 29 at the other end. This 
strap 27 could be employed in the construction 
illustrated in Fig. 1, but is commonly employed 
in a Way Well known to those skilled in the art 
in connection with what is known as a two 
harness loom, as is well understood by those 
skilled in the art and is, therefore, unnecessary 
to illustrate. 

Figs. 5 and 6 illustrate the preferred form of 
Weave which is employed in making the straps 
23 and 27. This weave employs five plies 30, 3, 
32, 33 and 34. The two opposite outside plies 
30 and 34, may be referred to as the face plies 
of the strap. The weft picks or filling picks 
numbered 35, 36, 37, 38, 39 and 40 form one 
bank of picks which, in a one-shuttle loom, for 
example, are formed in the weaving operation in 
the Order in which they are numbered. That is, 
pick 35 is formed by the shuttle passing across 
in One direction, then pick 36 is formed by the 
shuttle passing back again, and so on. Each of 
the picks 35, 36, 38, 39 and 40 lies in one of the 
five plies respectively numbered 30, 31,?2,33 
and 34, and may be termed a “ply pick,' and it 
Will be noted that the pick 37 does not lie in any 
of the five plies, but is what may be termed a 
"float pick.' All float picks are shown as stippled 
for clearness. Similarly, picks 4, 42, ?3,?4,45 
and 46 form the next bank of picks, of which 
the pick 44 is a float pick. Similarly, picks ?, 
48, 49, 50, 5 and 52 form the next bank of picks, 
of which pick 49 is a float pick, And Similarly, 
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picks 53 to 58 form the next bank of picks of 
which pick 58 is a foat pick. The four banks 
of picks just described, will presently be seen to 
constitute the picks of one complete repeat of 
the Weave. 
The ply 30 is formed by weft strands or picks 

35, 4, 47, 53, etc., the set or group of warp 
Strands or Warps or ply-Warps 59, and the tWO 
sets or groups of binder-warp strands or binder 
warps S3 and 6. ihe next ply 3 is formed by 
picks S6, 42, 48, 54, etc., and four sets or groups 
of binder-Warps 60, S, 62 and S3. The next ply 
32 is formed by picks 38, 43, 50, 55, etc., and by 
foul sets or groups of binder-warps 62, 63, 64 and 
65. The next ply 33 is formed by picks 39, 45, 
5, 5, etc., and by four sets or groups of binder 
warps 6.3, 6S, 66 and 6:.. And the next or last 
ply 34 is formed by picks 40, 4S, 52, 58, etc., the 
two sets or groups of binder-warps 65 and 67, 
and the set or group of warps or ply-warps 68. 
Thus the sets of binder-Warps 63 and 6 bind 
the plies 3 and 3 together, the sets of binder 
warps 62 and 63 bind the plies 3 and 32 to 
gether, and so on through the thickness of the 
strap, so that the binder-Warps are arranged in 
overlapping layers thickneSSwise of the Strap. 
The construction just described, forms One Conn 
plete repeat of the fabric. 
The Weave construction illustrated in FigS. 5 

and 6, while it only has five plies, has the num 
ber of warps which would normally occur in a 
six-ply fabric. In other words, the picks 3 and 
49 are float picks which lie between the middle 
ply 32 and the ply 3i, and the picks 44 and 56 
are also float picks which lie between the middle 
ply 32 and the ply 33. This brings about two 
important results. It produces a more flexible 
strap, which increases the life of the strap which 
is subject to the continual flexing as it paSSes 
back and forth in its movement over the sheave 
24 (Fig. 1). And it also provides increased le 
sistance when the hooks 2 and 26 (Fig. 1) bring 
about a pulling action against the edges of holes 
of the strap, with consequent increase in length 
of life of the Strap. 
Due both to the larger number of picks that 

will be engaged by a hook 2, and due to the 
greater fiexibility of the strap, and consequently 
greater freedom of distortion of the picks Within 
the strap, the hook will pull the picks back from 
the position schematically illustrated in Fig. 7, 
as Schematically illustrated in Fig. 8, whereby, 
before the hook can break the first pick, Say 53, 
with which it engages, that pick has been backed 
up by a second pick 47 and the Second pick by 
the third pick 4 f, and So on. The picks just 
mentioned are in the top ply of the Strap (Fig. 6), 
but of course the hook also engages against picks 
in the rest of the five plies of the Strap, and hay 
also engage against one or more of the float 
picks; and other ply-picks and float picks ill and 
mear such other plies also take part in the back 
ing-up action, so that a large number of picks 
are in backing-up supporting-engagement With 
the first bank of picks with which the hook en 
gages to thus give a great resistance to rip or 
tear at the hole, 
The modified Weave construction illustrated in 

Fig. 9 is very similar to the weave construction 
illustrated in Fig. 6, with the exception that the 
float picks 37 and 44 respectively are located be 
tween the plies 30 and 3 f and in the first and 
third banks of picks, and the float pickS 43 and 
56 respectively are located between plies 33 and 
34, and in the second and fourth banks of picks. 
Although the remaining parts of the construction 
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shown in Figs, 6 and 9 are identical with one 
another, the remaining reference nuinelalS ap 
plied to Fig. 6, are not repeated in Fig. 9 single 
it is unnecessary to refer to them in connection 
With Fig. 9. 
The Weave construction illustrated in fig. 10 

is formed of four plies 69, 0, 7 and 2. All 
the picks enployed in this construction are ply 
picks, there being no float pickS. Blt by having 
at least two ply-picks in each bank of pigtkS al 
ranged as a pair, a larger nuimber of pickS than 
the number of plies, is obtained in the Str8p, than 
if all the ply-picks were arranged as Singles. 
The picks 3, 14, 5, 16, 7, 8, 9 an? 33 are 
arranged in pairs to form one bank of pickS. 
Ficks 3 and 75 form. One pail of picks in the 
ply 69, picks 4 and 76 form a pair in the ply 
70, picks 7 and 79 form a paii in the ply 
and picks 8 and 80 form a pair in the ply F2, 
and the other banks of picks Shoin in Fig. 10 
are similarly arranged in pairs, but reference 
nulnerals are not applied to then as not being 
needed. The ply 69 is formed by the pairs of 
picks illustrated in this ply woven with a set 
of ply-Warps 3 and two sets of binder-warps 82 
and 83. The second ply O is formed by the 
pairs of picks shown in this ply being Woven with 
four sets of binder-warps 82, 83, 84 and 35. The 
third ply T is formed by the pairs of picks shown 
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in this ply being woven with four sets of binder 
warps 84, 85, 86 and 87. And the fourth ply 2 
is formed Of the pairs of picks shown in this ply 
being woven with two sets of binder-warps 86 
and 8, and the set of ply-warps 83. Thus, it will 
be Seein that the form of Weave illustrated in 
Fig. 10, while it only has four plies, has twice 
as many picks in each bank of picks as there 
are plies in the fabric, thus giving greatly in 
creased strength against rip or tear, in a strap 
made in accordance with this weave, by the 
action of a hook pilling against the Vjai! Cf a iO3 
in the Strap. 

In the modified form of the invention ilius 
trated in Fig. 11, the weave construction is tha 
same as that shown in Fig. 10, with the excep 
tion that in each of the top and bottom plies, 
instead of pairs of picks, only a single pick is 
employed in each bank of picks, Siiihilar to the 
picks 3 and 8 illustrated in the first, bank of 
pickS. it will be Seeln, however, that although 
the construtcion shown in Fig. 11 contains only 
the Same number of four plies as the constiuc 
tion illustrated ni Fig. 10, that the nuinber of 
pickS in each bank of picks is six, thus giving a 
larger number of picks in each bank than the 
nllinber of plies, for increased resistance to teal 
of a strap made in accordance with this co 
Struction, where a hook engages in a hole in it. 
The Weave construction illustrated in Figs. 5 

and 6 haS the preferired construction of an oddi 
number of plies with the fioat picks arranged on 
eitheir side of and closely adjacent the central 
ply. Sut the constructions illustrated in Figs. 9 
to 11 inclusive also give improved characteristics 
to a harneSS-Strap made in accordance with this 
invention. Cüher forms of weaves einbodying thijs 
invention can be employed, and a different num 
ber of plies can be employed from those illus 
trated. 

It will be observed that in each of the weave 
constructions illustrated in Figs. 5, 6 and 9, each 
ply-pick of each ply is located as a single or 
individual pick in a shed. And in the construc 
tion illustrated in Fig. 10, all the picks are ply 
picks, and are arranged in pairs with each pair 
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located in a shed. And in the weave construction 
illustrated in Fig. 11, all the picks are ply-picks, 
and aS COncerns the EWO Central plies, the picks in 
each ply are arranged in pairs with each pair 
Of picks in a shed, While in the first and fourth 
plies, the picks in each ply are arranged as single 
or individual picks with one pick in each shed. 
For convenience of terminology, whether there be 
One pick or noire than one pick in a shed, such 
picks may be referred to as shed-picks. 
The invention may be carried out in other 

Specific Ways than those herein set forth. With 
Out departing from the spirit and essential char 
acteristics of the invention, and the presentem 
bodiment'S are, therefore, to be considered in 
all respectS as illustrative and not restrictive, 
and all changeS COrning Within the meaning 
aind equivalency range of the appended claims 
are intended to be embraced therein. 
We cairn: 
1. A woven, loon harness-strap construction 

having: ply-Warp Strands and binder-warp 
Strands Woven. With Weft picks to form more than 
two woven plies woven together; the average 
nuller of picks per bank of picks, being greater 
than the number of plies; a plurality of ply-warp 
Strands being Woven in only one ply Which is 
One face-ply, and another plurality of ply-Warp 
Strands being Woven in only another one ply 
Which is the Otheir face-ply; and Substantially all 
the binder-warp strands being arranged in over 
iapping layer's throughout the thickness of the 
Strap, and the binder-Warp Strands of each layer 
of binder-Warp Strands extending through two 
adja28.ht plies but not through all of the plies. 

2. A. Woven, looi in harness-strap construction 
having: ply-Warp Strands and binder-Warp 
Strands WOWen With Weft picks to form more than 
two Woven plies Woven together; the average 
number of picks per bank of picks, being greater 
than the number of plies; a plurality of ply-Warp 
Strands being Woven in Only one ply Which is one 
face-ply, and another plurality of ply-Warp 
Strands being Woven in Only another One ply 
which is the other face-ply; and Substantially all 
the binder-Warp Strands being arranged in Over 
lapping layers throughout the thickness of the 
strap, and the binder-warp strands of each layer 
of binder-warp strands extending through tWO 
adjacent plies but not through all of the plies 
and being looped over shed-picks of each of Only 
certain banks of picks each two nearest together 
of which are separated from One another by an 
intermediate bank of picks. 

3. A woven, loom harness-strap construction 
having: ply-warp strands and binder-Warp 
strands woven with weft picks to form more than 
tWo Woven plies woven together; the average 
number of picks per bank of picks, being greater 
than the number of plies; a plurality of ply-Warp 
strands being woven in only one ply Which is One 
face-ply, and another plurality of ply-Warp 
strands being woven in only another one ply 
which is the other face-ply; and Substantially 
all the binder-warp strands being arranged in 
overlapping layers throughout the thickness of 
the strap, and the binder-Warp Strands of each 
layer of binder-warp strands extending through 
two adjacent plies but not through all of the plies, 
and With each of certain of the picks of Substan 
tially all the banks of picks, located between 
two plies. 

4. A woven, loom harness-strap construction 
having: ply-warp strands and binder-Warp 
strands woven with weft picks to form more than 
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6 
tWO WOWen plies WOWen together; the averages 
number of picks per bank of picks, being greater 
than the number of plies; a plurality of ply-warp 
Strands being WOWen in only one ply which is one 
face-ply, and another plurality of ply-warp 
strands being Woven in only another one ply 
which is the other face-ply; and substantially all 
the binder-Warp Strands being arranged in over 
lapping layers throughout the thickness of the 
Strap and the binder-Warp Strands of each layer 
of binder-Warp Strands extending through two 
adjacent plies but not through all of the plies, 
and With each of certain of the picks of certain 
of the banks of picks located adjacent One Side 
of an interior ply and between said interior ply 
and an adjacent ply, and With each of certain of 
the picks of certain others of the banks of picks 
located adjacent the other side of Said interior 
ply and an adjacent ply. 

5. A woven, looin harneSS-Strap construction 
having: ply-warp strands and binder-warp 
Strands woven. With Weft picks to form more 
than two Woven plies Woven together; the aver 
age number of picks per bank of picks, being 
greater than the number of plies; a plurality of 
ply-Warp Strands being woven in only one ply 
Which is One face-ply, and another plurality of 
ply-warp Strands being woven in only another 
One ply which is the other face-ply; and sub 
Stantially all the binder-warp Strands being ar 
ranged in Overlapping layers throughout the 
thickness of the Strap, and the binder-warp 
Strands of each layer of binder-warp strands 
extending through two adjacent plies but not 
through all of the plies and being looped over 
Shed-picks of each of Only certain banks of picks 
each two nearest together of which are separated 
from One another by an intermediate bank of 
picks, and with each of certain of the picks of 
Substantially all the banks of picks, located be 
tween two plies. 

6. A WOWen, loom harneSS-Strap construction 
having: ply-warp Strands and binder-warp 
Strands WOven with weft picks to form more 
than two woven plies woven together; the aver 
age number of picks per bank of picks, being 
greater than the number of plies; a plurality 
of ply-Warp Strands being Woven in only one 
ply which is one face-ply, and another plurality 
of ply-Warp Stands being woven in only an 
other One ply which is the other face-ply; and 
Substantially all the binder-warp strands being 
arranged in Overlapping layers throughout the 
thickness of the strap, and the binder-warp 
Strands of each layer of binder-warp Strands 
eXtending through two adjacent plies but not 
through all of the plies and being looped over 
Shed-picks of each of only certain banks of picks 
each two nearest together of which are sep 
arated from one another by an intermediate 
bank of picks, and with each of certain of the 
picks of certain of the banks of picks located ad 
jacent One Side of an interior ply and between 
Said interior ply and an adjacent ply, and with 
each of Certain of the picks of certain others of 
the banks of picks located adjacent the other 
Side of Said interior ply and an adjacent ply. 

7. A Woven, loom harneSS-Strap construction 
having: ply-Warp Strands and binder-warp 
Strands woven with weft picks to form more 
than two woven plies woven together; the aver 
age number of picks per bank of picks, being 
greater than the number of plies; a plurality of 
ply-warp Strands being woven in only one ply 
which is One face-ply, and another plurality of 
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ply-warp strands being woven in only another 
one ply which is the other face-ply; and Sub 
Stantially all the binder-Warp Stands being ar 
ranged in overlapping layers throughout the 
thickness of the Strap, and the binder-warp 
Stands of each layer of binder-warp Strands 
extending through two adjacent plies but not 
thl'ough all of the plies, and with a plurality of 
the picks in each of Substantially all the banks 
of picks, located in each of one or more sheds. 

8. A woven, loom harness-strap construction 
having: ply-warp Strands and binder-warp 
Strands woven with weft picks to form more than 
two woven plies woven together; the average 
number of picks per bank of picks, being greater 
than the number of plies; a plurality of ply 
warp strainds being woven in only one ply which 
is one face-ply, and another plurality of ply 
warp strands being woven in only another one 
ply which is the other face-ply; and substan 
tially all the binder-warp strands being arranged 
in overlapping layers throughout the thickness 
of the Strap, and the binder-warp strands of 
each layer of binder-warp strands extending 
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through two adjacent plies but not through all 
of the plies and being looped over shed-picks of 
each of only certain banks of picks each two 
nearest together of which are Separated from 
One another by an intermediate bank of picks, 
and with a plurality of the picks in each of Sub 
Stantially all the banks of picks, located in each 
Of One ol' more sheds. 

GUSTAV WALTERS. 
ERNEST F. GATZIKE. 
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