
June 26, 1951 

Filed Sept. 1, 1948 

/3 

P. A. WHITAKER 
HEDDLE CONTROL FOR LOOMS 

2,558,284 

4. Sheets-Sheet l 

INVENTOR. 
AA IM//7ZZZ/e/ 

23, 

  



June 26, 1951 P. A. WHITAKER 2,558,284 
HEDDLE CONTROL, FOR LOOMS 

Filed Sept, l, l948 4. Sheets-Sheet 2 

IN, EWTOR 
/?A M//7ZZ (Z Ae/ 

BY 

ZZ 4 

  



June 26, 1951 P. A. WHITAKER 2,558,284 
HEDDLE CONTROL FOR LOOMS 

Filed Sept. l, 1948 4. Sheets-Sheet 3 

S. NNNNN NŠ 
NNNN 

A . . . T /2 

Fi /< 
32 - -, 

33-RN N areer 
22 N 

2 2 

N w 57. 
r 72/7, M//7ZZoy AeA1 NEi BY 

24 aZ Zy, 

e 

Ea 

    

    

  

  

  

  

  

  

  

  

  

  

    

  

  



June 26, 1951 P. A. WHITAKER 2,558,284 
HEDDLE CONTROL, FOR LOOMS 

Filed Sept. 1, 1948 4. Sheets-Sheet 4 

t O O t 
a 32 - O 

7 4 to 5% O 24%izZ 
G-3- 

2 2 % 

2 2) % e 5% 32 32 

ea - 2/ 
INVENTOR. 

72A M//7ZZ (2A2/ 

Azzy, 

  

  

  

    

  

    

  

  

    

  



Patented June 26, 1951 
2,558,284 

UNITED STATES PATENT OFFICE 
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HEDDLE CONTROL FOR LOOMS 
Patrick A. Whitaker, New York, N.Y., 

Application September 1, 1948, Serial No. 47,259 
(C. 139-55) 4 Claims. 

1. 
This invention relates to a heddle control for 

looms and more particularly to an automatic 
Selector mechanism for selecting and raising the 
proper heddles for each shuttle shot. 
An object of the invention is to provide an 

apparatus of the above type in which the heddle 
wires are operated directly by suction means 
under the control of perforated cards. 
Another object is to provide an apparatus of 

the above type in which the setting up of the 
loom is greatly simplified. 
Another object is to provide a mechanism of the 

above type in Which the threads. Which are com 
monly required to connect, the heddle wires of 
the control mechanism are eliminated. 
Another object is to provide an automatic 

heddle control which is capable of controlling 
the heddles individually across the entire Width 
of the loom so that the designer may use the full 
width of the loom without lateral repetition in 
making up his design. 
Another object is to provide a System of heddle 

control which is adapted to actuate a plurality 
of warps which pass through superimposed eyes 
in the heddles to permit weaving a plurality of 
fabrics simultaneously. 
Another object is to provide a relatively Sim 

ple and commercially dependable apparatus of the 
above type. 
Warious other objects and advantages Will be 

apparent as the nature of the invention is more 
fully disclosed. 
The nature of the invention Will be better un 

derstood by referring to the following description, 
taken in connection with the accompanying 
drawings, in which a specific embodiment thereof 
has been set forth for purposes of illustration. 
In the drawings: 
Fig. 1 is a diagrammatic view illustrating my 

improved control mechanism applied to the hed 
dle wires of a loom; . 

Fig. 2 is a broken top plan View of the control 
box with the Suction head removed; 

Fig. 3 is a broken detail view illustrating a plu 
rality of control cards; 

Fig. 4 is a transverse section taken along the 
line 4-4 of Fig. 2, but with the suction head in place; 

Fig. 5 is an enlarged section taken along the 
line 5-5 of Fig. 2 showing one of the control cylinders; 

Figs. 6 and are partial Sectional views taken 
along the lines 5-6 and i-, respectively, of 
Fig. 1, showing the control valves for actuating 
the suction head and applying Suction thereto in 
proper timed sequence; 
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Fig. 8 is a detail view of one - of the heddle 
wires; 

Fig. 9 is a top plan view of the control mecha 
nism with parts broken away to show the ar 
rangement of perforations in the suction head; 
and 

Fig. 10 is a section taken along the line 0-9 
of Fig. 9. 

Referring to the drawings more in detail, the 
invention is shown as comprising a control 
mechanism for a group of heddle wires 5 con 
taining eyes. 6 (Fig. 8) through which the warp 
fT is threaded. The heddle wires and warp form 
a part of a loom of standard construction, the 
details of which are not involved in this inven 
tion. As illustrated in Fig. 1, a portion of the 
warp f is raised by selected heddle wires to form 
a warp shed 9 through which the shuttle (not 
shown) is to be passed. Fig. 1 also shows the 
heddle wires extended downwardly to receive a 
Second set of warp threads 20 to permit two fab 
rics to be woven simultaneously. It is to be un 
derstood that any desired number of fabrics may 
be woven simultaneously by a suitable extension 
Of the heddle WireS. 

Referring to Figs. 1, 4 and 10, each heddle wire 
f 5 extends through an aperture in a plate 2 and 
is attached to a piston 22 slidable vertically in 
a cylinder 23 in a cylinder block 24. The cylin 
diers 23 are arranged in Staggered rows as indi 
cated in Fig. 2 so as to provide a Sufficient clear 
ance to permit one cylinder to be positioned ap 
proximately over each of the many warp threads 
in the loom. The number of staggered rows of 
cylinders will, of course, depend on the size of 
the loom and the number of Warp threads there 
acroSs and it is to be understood that the cylinder 
block 24 extends entirely across the loom so that 
each warp thread f is actuated by an individual 
heddle wire 5 and each heddle wire is controlled 
by an individual piston 22. The holes. in the 
bottom plate 2, through. Which the heddle wires 
pass, are of a size to permit free sliding movement 
of the heddle Wires, but form a stop to limit the 
downward movement of the pistons. 
A suction head 30. (Fig.S. i., 4, 9 and 10) is formed 

With a bottom Wall 3 having a plurality of perfo 
rations 32 which register With the various cylin 
der's 23 and with a top wall 33 forming a closed 
Suction chamber 34. The suction head 36 is 
mounted on a plurality of rods 35 (FigS. 2 and 5) 
which carry at their lower ends pistons 36 oper 
ating in air cylinders 37 formed in the cylinder 
block 24. A packing gland 38 around the rod 35 
forms an air. Seal and a Spring 39 seated in the 
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cylinder 37 beneath the piston 36 normally holds 
the piston and the suction head in elevated posi 
tion. The tension of the Spring 39 may be ad 
justed by a cap screw 40 threaded into the cylin 
der block 24. An air went 4 is provided to pre 
went air pressure from building up in the cylinder 
37 beneath the piston. 36 and interfering with the 
actuation of the piston. Air under pressure is 
supplied to the cylinder 37 by a duct 42. The duct 
42 communicates with all of the cylinders 37 as 
indicated in Fig. 2 and with an air Supply duct 43 
through which air under pressure is supplied to 
all of the cylinders 37 above the piston 36 to re 
tract the pistons 36 against the force of Springs 
39 and thereby lower the suction head 30. Air un 
der pressure is supplied to the duct 43 through a 
valve 45 from a suitable reservoir or pump 46 
which is connected to the valve 45 by a duct A. 
As shown in Fig. 6, the valve 45 is provided with 

a vent opening 48 and with a rotor 49. The rotor 
is shaped to form two chambers 50 and 5 with 
the housing 52 of the valve 45. In the position 
shown in Fig. 6, both the duct 43 and the vent 
opening 48 communicate with the chamber 50. 
Hence the duct 43 and the various cylinders 3 
are vented to the atmosphere and the pistons 36 
are held in elevated position by the Springs 39. It 
is to be noted that the collar 53 on the rod 35 
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above the piston 36 prevents the piston from . . 
blocking off the passage 42 when it is in elevated 
position. When the rotor 49 is rotated in a coun 
terclockwise direction, as viewed in Fig. 6, the 
ducts 43 and 47 are brought into communication 
With the chamber 5 and air under pressure is 
supplied to the duct 43 for actuating the Various 
pistons 36 and lowering the suction head 30 as 
above described. 
Suction is maintained in the chamber 34 of the 

head 30 through a duct 55 (Figs. 1 and 9) which 
communicate through a pipe 56, a valve 5 and 
pipe 58 with the suction side of a Suitable Suction 
pump 60. 
The valve 57, as shown in Fig. 7, comprises a 

housing 6f having a vent opening 62. A rotor 63 
forms with the housing 6 a pair of chambers 64 
and 65. In the position shown in Fig. 7, the pipe 
56 and the vent opening 62 communicate with the 
chamber 64. Hence the chamber 34 in the Suc 
tion head 30 is vented to the atmosphere. When 
the motor 63 is rotated in a counterclockwise di- : 
rection, as viewed in Fig. 7, the pipe 56 remains in 
communication with the vent opening 62 through 
an initial limited range of movement which cor 
responds to the movement of the rotor 49 of the 
valve 45 required to apply air pressure to the duct 
43 and lower the Suction head 30. Movement of 
the rotor 63 beyond this point brings the chamber 
65 into communication with the pipe 56 and duct 
58 and thereby supplies suction through the pipe 
56 to the Suction head 30. 
The rotors 49 and 63 are mounted on a common 

shaft actuated by a manual control handle 68 and 
it will be noted that the two valves are So related 
that pressure is first applied to the cylinder 37 for 
lowering the suction head, then Suction is applied 
to the suction head, and when the valves are re 
stored to their original position the suction is first 
cut off from the Suction head and thereafter the 
cylinders 37 are vented to raise the Suction head. 
The suction to the various cylinders 23 is con 

trolled by perforated cards 69 having selected 
perforations to therein and joined together by 
Suitable means, indicated as hinges if. Certain 
of the hinges 7 are provided with extending hinge 
pins 72 to permit the cards to hang in groups 
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4. 
from supporting rails not shown. It is to be un 
derstood that the cards are fed in Succession in an 
endless chain through the machine and are po 
sitioned by suitable means so that the individual 
cards rest on the cylinder block 24 beneath the 
suction head 30. The cards may be fed manually 
by suitable means commonly used for the feeding 
of Jacquard cards and which form no parts of the 
present invention. 

Referring to Fig. 3, it is to be noted that the 
successive cards are perforated to select different 
cylinder positions and in the embodiment illus 
trated alternate heddle wires are actuated by 
successive cards for plain weaving. 

It is to be understood, of course, that the per 
forations may be arranged in accordance With 
any selected design so that any predetermined 
group of warp threads may be raised at each 
actuation of the machine. 
As indicated in Figs. 4 and 10, the Selected . 

perforations 70 in the card 69, which is posi 
tioned beneath the suction head 30 are disposed 
to serve as a communication between the hole 32 
of the suction head and the cylinders 23. Both 
the hole 32 and the perforations 78 in the cards 
69 are of a size to form a stop for the pistons 22 
and limit their vertical movement. 

It will be understood of course that when Suc 
tion is applied to the selected cylinderS 23 the 
pistons 22 therein are elevated, thereby raising 
the heddle Wires 5 attached thereto and lifting 
the selected warp as indicated in Fig. 1. 
Inasmuch as a substantial force may be pro 

duced by the suction in the cylinders 23, it is 
evident that sufficient power may be exerted upon 
the heddle wires 5 to lift a plurality of warp 
threads. Hence the heddle wires may be ex 
tended as indicated in Fig. 1 to operate simul 
taneously on a plurality of sets of warp thread 
and thereby permit simultaneous weaving of two 
or more fabrics. This is an important considera 
tion in the case of complicated designs in a Smuch 
as the same set of control cards may be used for 
weaving several selections of designs. 

It is to be understood that in operating this 
machine, the Weaver first advances the proper 
card into position on the cylinder block 24 be 
neath the head 38 and then actuates the control 
handle 68 for lowering the cylinder block and 
applying suction thereto. The shuttle is then 
passed through the warp shed in the usual man 
ner to lay a weft thread and the handle 68 is 
then restored, thereby cutting off suction to the 
head 33 and raising the same. The operation is 
then repeated for the next card. 
By connecting the heddle wires directly to the 

control pistons 22, connecting threads which 
Often break in operation are eliminated; hence 
the necessity for setting up the leashes or for 
interrupting the Weaving to repair a broken leash 
is eliminated. Any warp threads which break 
must of COUrse be rethreaded through the eye 
i6 of the above heddle wire. This, however, hap 
pens much less frequently than the breaking of 
the leash threads in Jacquard looms, and in addi 
tion many days, or in Some cases months are 
required for Setting up an intricate pattern on a 
Jacquard loom as each heddle Wire must be sepa 
rately connected by a leash thread to its operat 
ing mechanism. The present invention greatly 
Simplifies the setting up of the loom and, by 
eliminating the need of threading between the 
heddles and the heddle control, makes the opera 
tion of the loom more dependable as there are 
no leashes to break. 
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The control mechanism may be positioned be 
low the warp if desired and actuated by positive 
fluid pressure. The cards may take the form of 
a continuous web or for plain Weaving a single 
card may be used and shifted in position after 
each shot to select alternate Warp threads. Due 
to the elimination of the leashes which Ordi 
narily establish the width of the pattern, pat 
terns of various widths or plain cloth may be 
Woven without rethreading the loom as it is only 
necessary to release the chain of cards for 
changing from one patterin width to another. 
The invention may of course be applied to 

various uses and is not to be restricted to the 
Specific embodiment shown. 
What is claimed is: 
1. A heddle Control for looms having Warp 

threads and separate heddle wires connected to 
elevate each Warp, Said control comprising a 
cylinder block extending across the loom above 
the warp threads and having a flat upper Surface 
and a separate vertical cylinder extending 
through said block from Said upper Surface and 
disposed approximately in registration with each 
warp thread, a piston in each cylinder, one of 
said heddle wires being connected to the bottom 
of each piston, a suction head above said cylinder 
block having a flat lower Surface conforming to 
the upper surface of said block with a suction 
opening therein registering with the top of each 
cylinder, and a control sheet disposed between 
said block and said suction head to close the 
passages to said cylinders, and having perfora 
tions registering with selected cylinders for the 
control of Suction thereto. 

2. A heddle control for looms having warp 
threads and separate heddle Wires connected to 
elevate each Warp, Said control comprising a 
cylinder block extending across the loom above 
the Warp threads and having a flat upper Surface 
and a separate vertical cylinder extending 
through Said block from Said upper Surface and 
disposed approximately in registration with each 
warp thread, a piston in each cylinder, one of 
said heddle wires being connected to the bottom 
of each piston, a Suction head above said cylinder 
block having a Suction opening therein register 
ing with the top of each cylinder, means applying 
suction to said suction head, means to raise and 
lower said head between non-operating and oper 
atting positions respectively, and timed means con 
nected to apply Suction to Said head only when 
the head is in operating position. 

3. A heddle control for looms having Warp 
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threads and separate heddle wires connected to 
elevate each Warp, said control comprising a 
cylinder block extending across the loom above 
the Warp threads and having a flat upper surface 
and a Separate vertical cylinder extending 
through said block from said upper Surface and 
disposed approximately over each warp thread, 60 

6 
a piston in each cylinder, one of said heddle Wires 
being connected to the bottom of each piston, a 
suction head above said cylinder block having a 
flat lower surface conforming to the upper Sur 
face of said block with Suction openings therein 
registering with the top of each cylinder, means 
applying suction to said Suction head, Spring 
means normally holding said head in elevated 
position to receive a control sheet between said 
head and said block, means including an air 
cylinder having a piston connected to lower said 
head into operative position upon said sheet, and 
means supplying air under pressure to Said air 
cylinder for actuating the piston. 

4. A heddle control for looms having Warp 
threads and separate heddle wires connected to 
elevate each warp, said control comprising a 
cylinder block extending across the loom above 
the Warp threads and having a flat upper Surface 
and a separate vertical cylinder extending 
through said block from said upper Surface and 
disposed approximately over each warp thread, a 
piston in each cylinder, one of Said heddle Wires 
being connected to the bottom of each piston, a 
Suction head above said cylinder block having a 
flat lower surface conforming to the upper Sur 
face of said blocking with Suction openings there 
in registering with the top of each cylinder, means 
applying Suction to Said Suction head, Spring 
means normally holding said head in elevated 
position to receive a control sheet between said 
head and said block, means including an air 
cylinder having a piston connected to lower said 
head into operative position upon said sheet, and 
means Supplying air under pressure to said air 
cylinder for actuating the piston, control valves 
to control the Supply of said air to said last cylin 
der and to control the Suction to said head, and 
means to actuate said valves in timed sequence to 
first supply air to said last cylinder for lowering 
said head, then to apply suction to said head, then 
to cut off Said Suction and said air supply in 
reverse order. 

PATRICK A. WHITAKER. 
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