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UNITED STATES PATENT OFFICE. 
EDMOND CHARPENTIER AND JOSEPH RICHELLE, OF VERVIERS, BELGIUM. 

HEODLE-VAKNG ACH NE 

No. 809,668. Specification of Letters Patent, Patented Jan. 9, 1906. 
Application filed May 23, 1905, Serial No. 26l,880, 

To all it hon, it inctly conce77. 
Be it known that we, EDMOND CHARPEN 

TIER and JOSEPH RICHELLE, subjects of the 
King of Belgium, residing at Verviers, Bel 
gium, have invented new and useful Improve 
ments in Machines for Manufacturing Metal 
lic Healds; and we do hereby declare the fol 
lowing to be a full, clear, and exact descrip 
tion of the same. 

This present invention relates to heddles 
or healds for looms, the object being to pro 
vide an improved machine for manufactur 
ing metallic healds by means of double-wire 
Sections. In this improved machine the wire 
Sections are placed manually, one by one, 
upon two movable forks operated to bring 
the same upon two suitable Supports and at 
the same time between several claws, which 
hold the wire during the formation of the 
eyes and the stitch (central eye) and during 
the twisting of the parts of the wire adjacent 
to the eyes and the stitch, certain claws being 
adapted to slightly bend the wires at the end 
in order to provide recesses wherein the ends 
of the wire are lodged and the completed 
heald being automatically taken from said 
retaining-claws and brought upon a suitable 
conveyer and thence into any desired recep 
tacle. The improved machine is provided 
with means for avoiding the breaking of the 
wire during the twisting of the several parts 
thereof. 
The invention consists of the construction, 

combination, and arrangement of parts fully 
described and claimed hereinafter, reference 
being had to the accompanying drawings, 
showing the preferred form of embodiment of 
the invention, and wherein 

Figure 1 is a top plan view of the right-hand 
part of the machine. Fig 1 is a top plan 
view of the left-hand part of same. Fig.2 is 
a vertical cross-section on line a. a. of Fig. 1. 
Fig. 3 is a vertical cross-section on line b b of 
Fig. 1. Fig. 4 is a vertical cross-section on 
line c c of Fig. 1. Fig. 5 is a vertical cross 
section on lined d of Fig. 1. Figs. 6 and 7 
show front and side elevations of the plate 
upon which the blanks of wire are placed be 
fore they are formed to healds. Fig. S shows 
the device for conveying the completed heald. 
Fig. 9 is a detail view showing the device 
which receives the blanks one by one and 
brings the same to the operating parts of the 
machine. 
Fig. 11 shows a wire blank, and Figs. 12, 13, 

Fig. 10 shows a completed heald. 

and 14 illustrate the different steps of manu 
facture. 

Arranged on a frame 1, preferably made of 
Wood or similar material and supported on a 
cast-iron frame 2, are brackets 33, wherein is 
journaled the main shaft 4, actuated by means 
of a pulley 5, through the agency of two gear 
wheels 67. Arranged above the wooden 
frame 1 is a metallic frame S, provided with 
bearings wherein are journaled two cam 
shafts 910, actuated by means of the inclined 
transmission-shafts 11 12, rotated by the 
toothed wheel 13 on the main shaft 4. The 
right-hand end of the latter is preferably pro 
vided with a hand-motor 14, permitting of ac 
tuating the several parts very slowly for ad 
justing purposes. 

Secured to the frame S is a bracket 15, the 
outer end of which is provided with a socket 
16, Fig. 1, corresponding to the sockets 17 17 
of a protecting-plate 18, Figs. 6 and 7, made 
one with a plate 19, the rims of which are 
slightly bent upwardly to form a trough. A 
pin passed through the sockets 16 and 1717 
connects the brackets 15 with the plate 1S, 
the latter then covering the operating parts 
of the shaft 10 and the plate 19 occupying 
the position shown in dotted lines in Fig. 1. 
The double-wire blanks a, serving to form 

the heads and being previously cut to the re 
quired length, are placed upon the plate 19. 
The operator takes the blanks one by one 
from said plate 19 and puts them upon two 
forks 20 20, Figs. I and 9, each of which is 
carried by a slide-block 21, adapted to slide 
in a grooved piece 22, fulcrumed on a pivot 
pin 23, secured to a bracket 24, adjustably 
arranged in a slot 25 of the frame S. Said 
slot permits of adjusting the position of the 
forks 2020 in accordance with the length of 
the healds to be manufactured. 
20 is constantly pulled backwardly-that is, 
in the direction of the arrow 26, Fig. 1.--while 
the outer end of each slide-block 21 is con 
stantly pulled downwardly by the action of a 
spring 27, attached to the frame 1 of the ma 
chine. Said outer end of each slide-block 21 
is formed by an arched portion 2S, carrying 
on each side rollers 29 30, the roller 29 coöp 
erating with the cam 31, keyed on the shaft 
10, while the roller 30 coöperates with an 
other cam 32, also keyed on said shaft 10. 
The latter being rotated by the transmission 
device above referred to and the operator 
having placed a blank (double-wire section) 
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upon the forks 2020, the latter are moved to 
ward the interior of the machine by the ac 
tion of the cam 32, acting upon the roller 30. 
(See Fig. 9.) Toward the end of said move 
ment and when the forks 20 20 are in line 
with the movable supports 33, Fig. 1, the 
cams 31 engage the rollers 29 and raise the 
arched ends 28 of the slide-blocks 21, so that 
the forks 20 are lowered for depositing the 
blank upon the supports 33, being also in the 
shape of forks. Said supports are secured to 
the sides of a movable claw 34, attached to a 
slide-block 35, having two branches, or arms 
arranged to slide in grooves provided in the 
sides of a stationary cross-bar 36 and the ends 
of which carry a roller 37, engaged by a cam 
38, Fig. 5, keyed on the shaft 10. The roller 
37 is constantly held in contact with the cam 
38 by the action of two springs 3939, Figs. 1. 
and 5, and said cam 38 serves to move the 
slide-block 35, and therefore the claw 34, with 
the supports 33, toward the center of the ma 
chine. 
meets with and engages another claw 40, ar 
ranged to slide on the extension of the cross 
bar 36, already referred to, and carrying two 
rods 41 41, provided with strong spiral 
springs 42 and movable in two supports 43 
43, attached to the cross-bar 36. When the 
claw 34 is moved by the action of the cam 38, 
it moves also the claw 40 against the action 
of the springs 42, the blank a being yield 
ingly held between said claws 34 and 40 for 
the formation of the heald. When the blank 
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a is being held between the claws 34 and 40, 
the ends of said blank are moved along the 
guiding angle-irons 5151 after being engaged 
by the claws 44 44 of the coöperating pairs of 
claws 4445. Each claw 44 is carried by a 
slide-block 46, Figs. 1 and 4, arranged to slide 
on the side of a stationary cross-bar 47 and 
carrying at its outer end a roller 48, coöper 
ating with a cam 49, fast on the shaft 10, and 
serving to reciprocate said slide-block 46 on 
said cross-bar 47, together with a spring 50, 
provided therefor. hen the cam 49 causes 
the slide-block 46 to be moved forwardly, an 
other cam 52, fast on the shaft 10, causes an 
other block 53 to be moved forwardly, said 
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slide-block 53 being arranged to slide on the 
upper side of the cross-bar 47. The slide 
block 53 carries a lever 54, pivotally connect 
ed at 55 with said slide-block and held in the 
position shown in Fig. 1 by the action of a 
spring 56. The movement of the lever 54 is 
limited by a Small slot 57, provided at the in 
ner end of said lever and engaged by a pin 58, 
secured to the slide-block 53. When the lat 
ter is moved, together with the lever 54, to 
ward the interior of the machine by the ac 
tion of the cam 52 and carries with it the end 
of the blanka, a beveled extension or projec 
tion 59 of the cam 52 will engage the outer 
end of the lever 54 and cause the same to 
Swing on its pivot-pin 55, so that the inner 

During this movement the claw 34. 
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end of said lever provided with a down 
wardly-projecting pin is caused to Swing in 
the direction of the arrow 60, Fig. 1. e 
moved forwardly with the slide-block 53, said 
lever 54 folds the end of the blank a, engag 
ing a stud 61, secured to a piece 62, herein 
after described, the ends of the blank being 
thus folded to an angle of about ninety de 
grees. (See Fig.12.) When now the lever 54 is 
caused to swing by the action of the projection 
59 of the cam 52, the downwardly-project 
ing pin at the end of said lever folds the end 
of the blank around said stud 61. (See Fig. 
13.) During the swinging movement of the 
lever 54 both ends of the blanka are caused to 
engage two guides 63, secured to the cross 
bar 47, Fig. 3, and the recesses of which cor 
respond to the openings of the forks 64 64, 
movably arranged on said cross-bar 47 and 
actuated by means of two cams 6565, fast on 
the shaft 9, and two springs 6666. Said 
forks are guided by means of two slide-blocks 
6767, engaged by headed pins 6868, secured 
to the side of the cross-bar 47. The folded 
ends of the blanka, engaging the guides 6363, 
the forks 64 are moved forwardly by the ac 
tion of the cams 65 and close the eyes at the 
ends of the blank a. (See Fig. 14.) The 
claws 44 being at this time in contact with 
the straight portion of the blank that is, 
the portion adjacent to said eyes--the coöp 
erating claws 45 are moved toward said claws 
44 to hold the blank during the twisting of 
the eyes. At the same time a small projec 
tion 69, arranged on the working faces of the 
claws 44, engages the blank and produces a 
small bend b therein, Fig. 10, serving to lodge 
the folded end of the wire after the twisting 
thereof, so as to produce a heald with a per 
fectly smooth surface. The claws 45 are 
each attached to a slide-block 70, formed of 
two parts connected by means of a rod 71, 
secured to one of said parts and adapted to 
be freely moved in the other, a coiled spring 
72 around said rod serving to provide a 
yielding pressure between the claws 44 and 
45 and prevent the blank a from being in 
jured by a too sudden engagement of said 
claws. The slide-block 70 carries at its end 
opposite to the claw 45 a roller 73, which is 
held in constant contact with a cam 75, fast 
on the shaft 9, by the action of a spring 74. 
The claws 4445, tightening between them 

7 o 

75 

95 

IOO 

IO 

II5 

the blank a, the forks 64, liberated by their 
cams, are disengaged from the blank by the 
action of the springs 66. When the forks 64 
are being disengaged from the blank, two 
matrices 76, the recesses of which are some 
what larger than the studs 61, are moved 
over the eyes formed at the ends of the wire 
a. Each matrix 76 is adapted to slide along 
a square spindle 77 and is pivotally connect 
ed with a lever 78, adapted to Swing on a ver 
tical pivot-pin 79, secured to the frame 8. 
The outer end of each lever 78 engages the re 
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cessed side of a cam S0, fast on the shaft 9. 
When the ends of the levers 78 engage the re 
cesses of said cams S0, springs S1 cause the 
opposite ends of said levers, and therefore 
the matrices 76, to be moved on the square 
spindles 77, so that said matrices are brought 
over the two eyes and the studs 61 in view of 
the subsequent twisting of the wire. Prior 
to said twisting it is necessary to tighten the 
two ends of the blanks a in an absolutely cer 
tain way and much stronger than it is possi 
ble to do with the cams 49 and 75. To this 
end the action of the calm 75 is assisted by the 
following device: Keyed on the main shaft 4 

5 at two points corresponding to the positions 
of the claws 4445 are two cams S2, each of 
which engages a lever S3, adapted to swing 
on a bracket S4, and the upper end of which 
carries a stud-shaft S5, carrying a pivoting 
arm S6, the free end of which is actuated by 
means of a coiled spring S7, attached to the 
frame 1, Fig. 3. The spring S7 causes the 
arm S6 to constantly engage a projecting pin 
SS, carried by a slide-block S9, movably ar 
ranged in a groove 90 of the lever S3. The 
movement of said slide-block is limited by a 
slot 91, provided in the side wall of said 
groove 90 and engaged by a pin 92, secured 
to the slide-block 70 for the purpose of push 
ing the latter, together with the claw 45, 
strongly against the claw 44, when the cam 
S2 causes the lower end of the lever S3 to 
swing in the direction of the arrow 93, Fig. 3. 
The eyes formed at the ends of the blank a 
being thus engaged in the matrices 76 and 
the wire being securely held near said eyes by 
the pairs of claws 4445, all that is necessary 
is to give some turns to each eye for twisting 
together the free ends and the straight body 
part of the wire. Said twisting movement is 
obtained as follows: Keyed on the square 
spindle 77, Fig. 1, is a toothed pinion 94, at 
tached to a hollow socket 95, provided with 
a longitudinal groove 96, normally engaged 
by a pin 97, movable vertically in a balance 
lever 98, to which is pivotally connected at 
99 a lever 100, pulled downwardly by the ac 
tion of a coiled spring 101, attached to the 
Wooden frame 1, and whereby the lever 100 
holds the pin 97 engaged in the groove 96 of 
the socket 95 until the cam 102, fast on the 
shaft 9, is disengaged from the free end of the 
balance-lever 9S, whereby the latter swings 
on its pivotal pin 103. At this moment a cir 
cular disk 104, keyed on the main shaft 4 and 
provided with a toothed peripherical por 
tion, the number of teeth of said portion be 
ing in a given relation with the number of 
teeth of the pinion 94, is operated to mesh 
with said pinion to rotate the same-that is, 
impart one, two, three, or more turns to the 
same. The result thereof is that the square 
shaft 77 and the matrix 76, carried thereby, 
are rotated and carry with them the eye of 

matrix 76, whereby the wire portions adja 
cent to the eyes are twisted. (See Fig. 10.) 
Before said twisting of the eyes of the blank 
a the claws 34 and 40, which already hold be 
tween them the central portion of the blank 
a, as above described, are caused to produce 
a supplemental pressure on said blank by 
the action of a cam 105, keyed on the main 
shaft 4 and having two operating curves 
106 107, Fig. 5. 
gages a fulcrumed lever 10S, (similar to the 
lever S3, already described,) terminating in 
a fork 109, the branches of which are pro 
vided with slide-blocks 110, arranged like the 
slide-blocks S9, above described. Said slide 
blocks are provided with a beveled project 
ing edge adapted to engage a corresponding 
horizontal recess or groove provided at the 
outer end of each rod 41, projecting from the 
supports 43 by the action of the calm 3S, actu 
ating the claws 34 and 40, as already de 
scribed. When the cam portion 106, Fig. 5, 
causes the end of the lever 108 to swing in the 
direction of the arrow 111, the slide-blocks 
110 are caused to produce a strong pressure 
on the rods 41, and therefore on the claws 40, 
against which are pressed the claws 34. 
At this moment the Wire portion comprised 
between the recesses of the claws 34 and 40 
is situated in the center line of a pointed pin 
112, (see detail of Fig. 5,) formed within the 
hub of a pinion 113, provided with a hori 
Zontal slot 114, through which the blank a 
is brought to said pointed pin. Said pinion 
is journaled by means of its hub in a re 
cess of the cross-bar 36. The pointed pin is 
caused to penetrate between the two wire 
portions of the blank a, when the strong 
pressure is produced on one side by the cam 
3S and on the other side by the lever 10S. 
The result thereof is that the wire portions 
are separated at the central part of the blank 
to form the central eyelet or stitch of the 
heald. (See Fig. 14.) The pointed pin 112 
being thus engaged between said wire por 
tions, the camportion 106 will be disengaged 
from the lever 10S, which immediately there 
after is engaged by the longer cam portion 
107, producing the required strong pressure 
between the claws 34 and 40 during the twist 
ing of the wire portions adjacent to said cen 
tral eye. During the action of the calm 107 
on the lever 10S a circular disk 115, the pe 
riphery of which is provided with a toothed 
portion 116 (like the disk 104) is caused to 
mesh with the pinion 113, then disengaged 
from the retaining-pin 117, carried by a bal 
ance-lever 119, actuated by the cam 118, 
keyed on the shaft 9. Said balance-lever 
119 is connected with an arm 120 and similar 
to that already described for the temporary 
locking of the pinion 94. In this way the 
pinion 113 is rotated and carries with it the 
central eye formed by the pointed pin 112 for 

65 the blanka, held between the stud 61 and the twisting the wire portions adjacent to said 

The portion 106 first en 
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central eye. The pressure produced by the 
cam 106 serves to prevent the wire portion 
from being unsoldered over a too large ex 
tent during the penetration of the pin 112 be 
tween said wire portion. It will be noted 
that the twisting of the portions adjacent to 
the central eye is effected approximately at 
the same moment as the twisting of the por 
tions adjacent to the extreme eyes, the 
toothed periphery of the disk 115 being 
caused to mesh with the pinion 113 when two 
or three teeth of the disk 104 are already in 
mesh with the pinion 94. During the twist 
ing of the several portions of the blank a the 
latter is evidently submitted to a strong ten 
sion, which could cause the break of the blank. 
In order to avoid this break, it is necessary to 
give the parts which hold the blank during the 
twisting a certain longitudinal play, which is 
obtained as follows: The square spindle 77 on 
each side of the machine carries a fixed col 
lar 121, against which presses a coiled spring 
122, fitted around said spindle, and the other 
end of which presses against the bearing 123 
of the spindle, said bearing being stationarily 
arranged on an adjustable cross-bar 124 of 
the frame S. In this way the tension pro 
duced during the twisting of the blank is en 
abled to move toward each other the spin 
dles 77, and therefore the eyelets formed at the 
ends of the blanka, whereby the break of the 
latter at the twisted portions is effectively 
avoided. The longitudinal movement of the 
spindles is evidently of very small amplitude. 
The portion adjacent to the extreme and cent 
tral eyes being thus twisted and the several 
claws being again disengaged froin the com 
pleted heald, the extreme eyes must still be 
disengaged from the studs 61, around which 
they have been formed. This disengage 
ment is obtained by the action of two cams. 
125, keyed on the shaft 9 (at the opposite ends 
of the same, Fig.1) and engaging horizontally 
arranged levers 126, fulcrumed on adjustable 
pivot-pins 127, and the inner ends of which 
are constantly engaged with the ends of the 
square spindles 77 by the action of coiled 
springs 128. When the cams 125 cause said 
levers to swing in the direction of the arrow 
129, the inner ends of said levers act to move 
said spindles 77 toward each other so as to de 
crease the distance between the studs 61 and 
permit of easily disengaging the completed 
heald from the same. At this moment two 
cams 130, keyed on the main shaft 4, are oper 
on stationary pivot-pins 132 and on each of 
which rests a rod 133, provided with a spring 
134, and guided in a socket 135, secured to the 
cross-bar 47 of the frame 8. When raised, the 
ends of said rods which are arranged below 
the extreme eyelets of the heald raise the lat 
ter above the studs 61 in order to permit the 
forks of the conveyer to take the completed 
heald from the supporting-forks 33. 

809,668 

The conveying device is constructed and 
arranged as follows: Journaled in suitable 
bearings 136, arranged on the frame 8, is a 
shaft 137, to which are attached the two pick 
ing-forks 138, made of an adjustable length 
and adapted to take the completed heald for 
depositing the same upon the conveyer 
proper. This comprises a pair of chain 
wheels 139 139, keyed on the shaft 137, and 
around which pass two endless chains 140, 
passing also around two chain-wheels 141 
141, keyed on a shaft 142, journaled in bear 
ings 143, and actuated by the shaft 9 through 
the agency of a gearing 144. The picking 
forks 138 being rotated in the direction of the 
arrow 145, Fig. 8, with a heald therein are 
caused to deposit the heald upon two inclined 
guides 146, secured to the frame 8, as soon as 
said forks are moved rearwardly beyond the 
vertical line. The heald glides along said 
guides upon the chains 140 140, which bring 
the same into any suitable receptacle 147, at 
tached to the frame 8. 
The operating-cams 31 32 of the forks 

is sufficiently long to permit a blank a to be 
conveniently placed into said forks. The 
forks of the supports 33 are cut at a very 
acute angle so as to cause the blank to engage 
the same in such manner as to have the wires 
thereof placed the one above the other. In 
this way the pointed pin 112 of the pinion 
113 is in any case enabled to penetrate be 
tween the two wires of the blankfor the forma 
tion of the central eye. 
The operation of the several parts is clearly 

understood from the foregoing description, 
and it will be sufficient now to describe the 
general operation of the whole machine. The 
blank a being placed into the forks 20 the lat 
ter are moved forwardly-that is, toward the 
interior of the machine-and then tipped to 
deposit the blank into the supports 33 and 
between the claws 34 40, which are then 
moved toward each other to hold the blank 
during the formation of the heald. The ends 
of the blank engaging the studs 61, the levers 
54, carried by the slide-blocks 53, will be op 
erated to fold said ends around said studs, 
while the forked slide-blocks 64 are moved to 
close the eyes thus formed, the claws 44 45 
being moved toward each other to slightly 
bend the blanka in order to provide recesses 
for lodging the extremities of the wire a. The 
matrices 76 being now brought over the closed 
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eyes, the several claws are actuated to pro 
duce a supplemental pressure on the blanka, 
and the pointed pin 112 of the pinion 113 
forms the central eye of the heald. The par 
tially-toothed disks 104 and 115 are rotated 
to mesh nearly simultaneously with the pin 
ions 94 113, respectively, and produce the 
twisting of the wire portions adjacent to the 
several eyes, whereupon the heald is com 
pleted. The claws are then moved apart 
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from each other after the disengagement of 
the matrices 76 and the disengagement of the 
heald from the studs 6l. The heald is then 
raised by the action of the cams 130 to be 
taken by the forks 13S and conveyed by the 
chain 40 into the receptacle 147. The 
twisted portions of the heald may be smoothed 
subsequently by means of solder. 
The main pulley 5 is preferably provided 

with a coupling device, the operating-lever of 
which is in the reach of the operator in order 
to enable the latter to stop the machine in 
stantly when a blank is not moved accurately 
through the machine. 
Having fully described our invention, what 

we claim, and desire to secure by Letters 
Patent, is 

1. In a machine for manufacturing metal 
lic healds for looms by means of blanks 
formed of a double wire section, previously 
cut to the desired length, the combination 
with a suitable frame, a main shaft arranged 
in the centerline and above said frame, a can 
shaft on each side and above said main shaft, 
and a secondary frame above the main frame; 
of a plurality of reciprocating and tipping 
forks adapted to receive the blanks one by 
one, a plurality of movable claws, and sta 
tionary supports adapted to receive the 
blanks from said tipping forks and hold the 
same during the formation of the eyes of the 
heald, means for reciprocating and tipping 
said forks, means for actuating said claws; 
longitudinally-movable spindles in line with 
said stationary supports, eye-forming studs 
carried thereby, reciprocating means for fold 
ing the ends of the blank around said studs, 
longitudinally-reciprocating matrices adapt 
ed to be brought over said studs after the 
folding of the ends of the blank, pairs of op 
positely-arranged claws adapted to clamp be 
tween them the portions of the blank adja 
cent to the extreme eyes of the heald, means 
for rotating said studs and matrices for twist 
ing the eyes of the heald, means for simulta 
neously forming the central eye of the heald, 
means for disengaging the completed heald 
from the eye-forming studs, and means for 
taking the completed heald from said retain 
ing-claws, substantially as set forth. 

2. In a machine for manufacturing metal 
lic healds of the class described, the combina 
tion with a mainframe, a main shaft arranged 
in the center line and above said frame, a cam 
shaft on each side of and above said main 
shaft and suitable connections between the 
latter and the cam-shafts; of a plurality of 
reciprocating and tipping forks adapted to 
receive one blank at a time, means on one of 
said cam-shafts for reciprocating and tip 
ping said forks, a plurality of oppositely-ar 
ranged coöperating claws, two suitable Sup 
ports carried by certain claws and adapted to 
receive the blank from said forks when tipped 
and to hold the same during the formation 

5 

of the heald, means on the cam-shafts for 
moving said claws toward each other when 
the blank is received upon said supports and 
between said claws, suitable guides for the 
ends of the blank, eye-forming studs arranged 
in line with said supports and adapted to be 
engaged by the end portions of the blank, re 
ciprocating slide-blocks near said guides, hori 
Zontally-swinging levers on said slide-blocks, 
adapted to engage the end portions of the 
blank and fold the same around the eye-form 
ing studs, oppositely - arranged means for 
closing the eyes formed around said studs, 
reciprocating coöperating claws adapted to 
clamp between then the portions of the blank 
adjacent to the extreme eyes, means for form 
ing simultaneously the central eye of the 
heald between the stationary supports, means 
for twisting the portions of the heald adja 
cent to the extreme eyes, means for twisting 
the portions of the blank adjacent to the cen 
tral eye, means for causing the several pairs 
of claws to produce a supplemental clamp 
ing action upon the blank during the twist 
ing thereof, means for disengaging the com 
pleted heald from the eye-forming devices, 
and means for taking the completed heald 
from said supports, substantially as set forth. 

3. In a machine for manufacturing metal 
lic healds of the class described, the combina 
tion with a main frame, a main shaft arranged 
in the centerline and above said frame, a cam 
shaft on each side of and above said main 
shaft, and suitable connections between the 
latter and the cam-shafts; of a plurality of 
forks, adapted to receive one blank at a time, 
reciprocating slide-blocks carrying said forks, 
guide-sockets for said slide-blocks, brackets 
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on which said guide-sockets are pivotally ar 
ranged, a cam on one cam-shaft adapted to 
engage the outer end of said slide-block for 
moving the same toward the interior of the 
machine, a second calm on said cam-shaft for 
causing the slide-block to swing on said 
bracket, suitable springs against which said 
cams act; a plurality of oppositely-arranged 
coöperating claws, two suitable supports car 
ried by certain claws and adapted to receive 
the blank from said forks when tipped and 
hold the same during the formation of the 
heald, means on the cam-shafts for moving 
said claws toward each other when the blank 
is received upon said supports and between 
said claws, suitable guides for the ends of the 
blank, eye - forming studs arranged in line 
with said supports and adapted to be en 
gaged by the end portions of the blank, re 
ciprocating slide-blocks near said guides, hori 
Zotally-swinging levers on said slide-blocks, 
adapted to engage the end portions of the 
blank and fold the same around the eye-form 
ing studs, oppositely-arranged means for clos 
ing the eyes formed around said studs, recip 
rocating coöperating claws adapted to clamp 
between them the portions of the blank adja 

I O 

I I5 

I 25 

  



O 

25. 

35 

45 

55 

65 

5 

cent to the extreme eyes, means for forming 
simultaneously the central eye of the heald 
between the stationary supports, means for 
twisting the portions of the heald adjacent 
to the extreme eyes, means for twisting the 
portions of the blank adjacent to the central 
eye, means for causing the several pairs of 
claws to produce a supplemental clamping 
action upon the blank during the twisting 
thereof, means for disengaging the completed 
heald from the eye-forming devices, and 
means for taking the completed heald from 
said supports, substantially as set forth. 

4. In a machine for manufacturing metal 
lic healds of the class described, the combina 
tion. With a main frame, a main shaft ar 
ranged in the center line and above said 
frame, a cam-shaft on each side of and above 
said main shaft and suitable connections be 
tween the latter and the cam-shafts; of a 
plurality of reciprocating and tipping forks 
adapted to receive One blank at a time, means 
On One of Said cam-shafts for reciprocating 
and tipping said forks, a plurality of oppo 
sitely-arranged coöperating claws, horizon 
tally-reciprocating slide-blocks carrying said 
claws, stationary guideways for saidslide 
blocks, cams for reciprocating the same to 
Ward and apart from each other, means for 
causing the claws to produce an elastic pres 
sure upon the blank between them, fork 
shaped supports carried by certain claws and 
adapted to receive the blank from the afore 
Said forks so that the same lies between the 
claws and is held by the latter during the 
formation of the heald, suitable guides for 
the ends of the blank, eye-forming studs ar 
ranged in line with said supports and adapted 
to be engaged by the end portion of the 
blank, reciprocating slide-blocks near said 
guides, horizontally-swinging levers on said 
slide-blocks adapted to engage the end por 
tions of the blank and fold the same around 
the eye-forming studs, oppositely-arranged 
means for closing the eyes formed around 
said studs, reciprocating coöperating claws 
adapted to clamp between them the portions 
of the blank adjacent to the extreme eyes, 
means for forming simultaneously the cen 
tral eye of the heald between the stationary 
Supports, means for twisting the portions of 
the heald adjacent to the extreme eyes, 
means for twisting the portions of the blank 
adjacent to the central eye, means for caus 
ing the several pairs of claws to produce a 
supplemental clamping action upon the 
blank during the twisting thereof, means for 
disengaging the completed heald from the 
eye-forming devices, and means for taking 
the completed heald from said supports,sub 
stantially as set forth. 

5. In a machine for manufacturing metal 
lic healds of the class described, the combina 
tion. With a main frame, a main shaft ar 
ranged in the center line and above said 
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frame, a cam-shaft on each side of and above 
said main shaft and suitable connections be 
tween the latter and the cam-shafts; of a 
plurality of reciprocating and tipping forks 
adapted to receive one blank at a time, means 
on one of said cam-shafts for reciprocating 
and tipping said forks, a plurality of oppo 
sitely-arranged coöperating claws, horizon 
tally-reciprocating slide-blocks carrying said 
claws, stationary guideways for said slide 
blocks, cams for reciprocating the same to 
Ward and apart from each other, means for 
causing the claws to produce an elastic pres 
sure upon the blank between them, fork 
shaped supports carried by certain claws and 
adapted to receive the blank from the afore 
said forks so that the same lies between the 
claws and is held by the latter during the 
formation of the heald, a toothed pinion jour 
naled on a stationary part between said 
claws, means carried by said pinion and 
adapted to separate the wires of the blank 
for the formation of the central eye of the 
heald, means for rotating said pinion at a 
given moment for twisting the portions of 
the blank adjacent to said central eye, Suit 
able guides for the ends of the blank, eye 
forming studs arranged in line with said Sup 
ports and adapted to be engaged by the end 
portions of the blank, means for folding Said 
end portions around said studs for the forma 
tion of the extreme eyes of the heald, oppo 
sitely-arranged means for closing the eyes 
formed around said studs, means for clamp 
ing between them the end portions of the 
blank, means for twisting the portions of the 
blank adjacent to the extreme eyes, means 
for causing the Several pairs of clamping 
means to produce a supplemental clamping 
action during the twisting of the several por 
tions of the blank, means for disengaging the 
completed heald from the eye-forming de 
vices, and means for taking the completed 
heald automatically from the supports car 
ried by the central claws, substantially as set 
forth. 

6. In a machine for manufacturing metal 
lic healds of the class described, the combina 
tion with a main frame, a main shaft ar 
ranged in the center line and above said 
frame, a cam-shaft on each side of and above 
said main shaft and suitable connections be 
tween the latter and the cam-shafts; of a 
plurality of reciprocating and tipping forks 
adapted to receive one blank at a time, 
means on one of said cam-shafts for recipro 
cating and tipping said forks, a plurality of 
oppositely-arranged coöperating claws, hori 
Zontally-reciprocating slide-blocks carrying 
said claws, stationary guideways for said 
slide-blocks, cams for reciprocating the same 
toward and apart from each other, means for 
causing the claws to produce an elastic pres 
sure upon the blank between them, fork 
shaped supports carried by certain claws and 
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adapted to receive the blank from the afore 
said forks so that the same lies between the 
claws and is held by the latter during the for 
mation of the heald, a toothed pinion iour 
naled on a stationary part between said claws, 
a pointed pin arranged horizontally in the in 
terior of the hub of said pinion, a horizontal 
slot in the latter through which the blank is 
brought into engagement with said pointed 
pin when the blank - carrying supports are 
moved forwardly, means for rotating said 
pinion at a given moment for twisting the 
portion of the blank adjacent to said central 
eye, suitable guides for the ends of the blank, 
eye-forming studs arranged in line with said 
supports and adapted to be engaged by the 
end portions of the blank, means for folding 
said end portions around said studs for the 
formation of the extreme eyes of the heald, 
oppositely - arranged means for closing the 
eyes formed around said studs, means for 
clamping between them the end portions of 
the blank, means for twisting the portions of 
the blank adjacent to the extreme eyes, 
means for causing the several pairs of clamp 
ing means to produce a supplemental clamp 
ing action during the twisting of the several 
portions of the blank, means for disengaging 
the completed heald from the eye-forming 
devices, and means for taking the completed 
heald automatically from the supports car 
ried by the central claws, substantially as set 
forth. 

7. In a machine for manufacturing metal 
lic healds of the class described, the combina 
tion with a main frame, a main shaft ar 
ranged in the center line and above said 
frame, a cam-shaft on each side of and above 
said main shaft and suitable connections be 
tween the latter and the cam-shafts; of a 
plurality of reciprocating and tipping forks 
adapted to receive one blank at a time, 
means on one of said cam-shafts for recipro 
cating and tipping said forks, a plurality of 
oppositely-arranged coöperating claws, hori 
Zontally-reciprocating slide-blocks carrying 
said claws, stationary guideways for said 
slide-blocks, cams for reciprocating the same 
toward and apart from each other, means 
for causing the claws to produce an elastic 
pressure upon the blank between them, fork 
shaped supports carried by certain claws and 
adapted to receive the blank from the afore 
said forks so that the same lies between the 
claws and is held by the latter during the for 
mation of the heald, a toothed pinion jour 
naled on a stationary part between said 
claws, means carried by said pinion and 
adapted to separate the wires of the blank 
for the formation of the central eye of the 
heald, a circular disk arranged on the main 
shaft of the machine and rotating with the 
same, a number of teeth on the periphery of 
said disk and adapted to mesh with said 
toothed pinion at a given moment to rotate 
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the same and twist the portions of the blank 
adjacent to said central eye, means for tem 
porarily locking the toothed pinion against 
rotation, suitable guides for the ends of the 
blank, eye - forming studs arranged in line 
with said supports and adapted to be en 
gaged by the end portions of the blank, 
means for folding said end portions around 
said studs for the formation of the extreme 
eyes of the heald, oppositely-arranged means 
for closing the eyes formed around said studs, 
means for clamping between then the end 
portions of the blank, means for twisting the 
portions of the blank adjacent to the ex 
treme eyes, means for causing the several 
pairs of clamping means to produce a Sup 
plemental clamping action during the twist 
ing of the several portions of the blank, 
means for disengaging the completed heald 
from the eye-forming devices, and means for 
taking the completed heald automatically 
from the supports carried by the central 
claws, substantially as set forth. 

S. In a machine for manufacturing metal 
lic healds of the class described, the combina 
tion with a main frame, a main shaft arranged 
in the center line and above said frame, a cam 
shaft on each side of and above said main 
shaft, and suitable connections between the 
latter and the cam-shafts; of a plurality of re 
ciprocating and tipping forks adapted to re 
ceive one blank at a time, means on one calm 
shaft for successively reciprocating and tip 
ping said forks, a plurality of oppositely-ar 
ranged coöperating claws, horizontally-recip 
rocating slide-blocks carrying said claws, sta 
tionary guideways for said slide-blocks, a cam 
on One cam-shaft for actuating the claws on 
one side against the action of suitable springs, 
said springs, a suitable cam on the main shaft, 
a vertically-swinging lever adapted to be en 
gaged at a given moment by said calm and 
press the claws on the other side strongly 
against the opposite claws, fork-shaped sup 
ports carried by certain claws and adapted 
to receive the blank from the aforesaid forks 
so that the same lies between the claws and 
is held by the latter during the formation 
of the heald, Suitable guides for the ends of 
the blank, eye-forming studs arranged in line 
with said supports and adapted to be en 
gaged by the end portion of the blank, recip 
rocating slide-blocks near said guides, hori 
Zontally-swinging levers on said slide-blocks 
adapted to engage the end portions of the 
blank and fold the same around the eye-form 
ing studs, oppositely – arranged means for 
closing the eyes formed around said studs, re 
ciprocating coöperating claws adapted to 
clamp between them the portions for the 
blank adjacent to the extreme eyes, means 
for forming simultaneously the central eye of 
the heald between the stationary Supports, 
means for twisting the portions of the heald 
adjacent to the extreme eyes, means for twist 
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ing the portions of the blank adjacent to the 
central eye, means for causing the Several 
pairs of claws to produce a supplemental 
clamping action upon the blank during the 
twisting thereof, means for disengaging the 
completed heald from the eye-forming de 
vices, and means for taking the completed 
heald from said supports, substantially as Set 
forth. 

9. In a machine for manufacturing metal 
lic healds of the class described, the combina 
tion with a main frame, a main shaft arranged 
in the centerline and above said frame, a cam 
shaft on each side of and above said main 
shaft, and suitable connection between the 
latter and the cam-shafts; of a plurality of re 
ciprocating and tipping forks adapted to re 
ceive one blank at a time, means on One of 
said cam-shafts for reciprocating and tipping 
said forks, a plurality of oppositely-arranged 
coöperating claws, two suitable Supports car 
ried by certain claws and adapted to receive 
the blank from the forks when tipped and 
hold the same during the formation of the 
heald, means on the cam-shafts for moving 
said claws toward each other when the blank 
is received upon said supports and between 
said claws, suitable guides for the ends of the 
blank, eye-forming studs arranged in line 
with said supports and adapted to be en 
gaged by the end portions of the blank, recip 
rocating slide-blocks near said guides, hori 
Zontally-swinging levers on said slide-blocks, 
adapted to engage the end portions of the 
blank and fold the same around the eye-form 
ing studs, oppositely-arranged means for clos 
ing the eyes formed around said studs, recip 
rocating coöperating claws adapted to clamp 
between them the portions of the blank adja 
cent to the extreme eyes, means for forming 
simultaneously the central eye of the heald 
between the stationary supports, reciprocat 
ing matrices on each side of the machine and 
adapted to be moved over said eye-forming 
Studs, square spindles carrying said recipro 
cating matrices, means for rotating the mat 
rices when they are engaged over the eye 
forming studs, means for rotating simultane 
Ously central eye-forming devices, means for 
causing the Several pairs of claws to produce 
a Supplemental clamping action during thero 
tation of the eye-forming devices, means for 
disengaging the heald from the eye-forming 
devices, and means for taking the completed 
heald from Said retaining-Supports, substan 
tially as set forth. 

10. In a machine for manufacturing me 
tallic heads of the class described, the com 
bination with a main frame, a main shaft ar 
ranged in the center line and above said 
frame, a cam-shaft on each side of and above 
said main shaft, and suitable connection be 
tween the latter and the cam-shafts; of a 
plurality of reciprocating and tipping forks 
adapted to receive one blank at a time, means 
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on One of said cam-shafts for reciprocating 
and tipping said forks, a plurality of oppo 
sitely-arranged coöperating claws, two suit 
able supports carried by certain claws and 
adapted to receive the blank from the forks 
when tipped and hold the same during the 
formation of the heald, means on the cam 
shafts for moving said claws toward each 
other when the blank is received upon said 
Supports and between said claws, suitable 
guides for the ends of the blank, eye-forming 
studs arranged in line with said supports and 
adapted to be engaged by the end portions of 
the blank, reciprocating slide-blocks near 
Said guides, horizontally-swinging levers on 
said slide-blocks, adapted to engage the end 
portions of the blank and fold the same 
around the eye-forming studs, oppositely-ar 
ranged means for closing the eyes formed 
around said studs, reciprocating coöperating 
claws adapted to clamp between them the por 
tions of the blank adjacent to the extreme 
eyes, means for forming simultaneously the 
central eye of the heald between the stationary 
supports, reciprocating matrices on each side 
of the machine and adapted to be moved over 
said eye-forming studs, square spindles car 
rying said reciprocating matrices, means for 
reciprocating the matrices on said square 
spindles, toothed pinions on the latter, means 
for temporarily locking said pinions against 
rotation, and means for disengaging said 
locking means at a given moment, circular 
disks on the main shaft, toothed peripheral 
portions on said disks adapted to mesh with 
said pinions when the same are unlocked, to 
rotate said pinions, the square spindles and 
the matrices, means for simultaneously ro 
tating the central eye - forming devices, 
means for causing the several clamping-claws 
to produce a supplemental clamping action 
during the rotation of the square spindles 
and the central eye-forming devices, means 
for disengaging the heald from the eye-form 
ing devices, and means for taking the com 
pleted heald from its supports, substantially 
as set forth. 

11. In a machine for manufacturing me 
tallic healds of the class described, the com 
bination with a main frame, a main shaft ar 
ranged in the center line and above said 
frame, a cam-shaft on each side of and above 
said main shaft, and suitable connection be 
tween the latter and the cam-shafts; of a 
plurality of reciprocating and tipping forks 
adapted to receive one blank at a time, 
means on One of said cam-shafts for recipro 
cating and tipping said forks, a plurality of 
oppositely-arrranged coöperating claws, two 
suitable Supports carried by certain claws 
and adapted to receive the blank from forks 
when tipped and hold the same during the 
formation of the heald, means on the cam 
shafts for moving said claws toward each 
other when the blank is received upon said 
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supports and between said claws, suitable by the endportions of the blank, reciprocat 
guides for the ends of the blank, eye-forming ing slide-blocks near said guides, horizon 
studs arranged in line with said supports and 
adapted to be engaged by the end portions of 
the blank, reciprocating slide-blocks near 
said guides, horizontally-swinging levers on 
said slide-blocks, adapted to engage the end 
portions of the blank and fold the same 
around the eye-forming studs, oppositely 
arranged means for closing the eyes formed 
around said studs, reciprocating coöperating 
claws adapted to clamp between them the 
portions of the blank adjacent to the extreme 
eyes, means for forming simultaneously the 
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central eye of the heald between the station 
ary Supports, reciprocating matrices on each 
side of the machine and adapted to be moved 
over said eye-forming studs, Square spindles 
carrying said reciprocating matrices, means 
for reciprocating the matrices on said square 
spindles, toothed pinions on the latter, 
grooved sockets attached to said pinions, 
balance-levers supported on the frame of the 
machine in proximity to said pinions, pins 
carried by said balance-levers and normally 
engaging the grooved sockets to hold the pin 
ions against rotation, means for holding said 
pins in engagement with said sockets, cams 
on One cam-shaft adapted to engage said balance-levers and disengage said pins from 
said sockets, circular disks on the main shaft, 
toothed peripheral portions on said disks 
adapted to mesh with said pinions when the 
same are unlocked, to rotate said pinions, the 
Square spindles and the matrices, means for 
simultaneously rotating the central eye 
forming devices, means for causing the sev 
eral clamping-claws to produce a supplemen 
tal clamping action during the rotation of the 
square spindles and the central eye-forming 
devices, means for disengaging the heald 
from the eye-forming devices, and means for 
taking the completed heald from its sup 
ports, substantially as set forth. 

12. In a machine for manufacturing me 
tallic healds of the class described, the com 
bination with a main frame, a main shaft ar 
ranged in the center line and above said 
frame, a cam-shaft on each side of and above 
said main shaft, and suitable connection be 
tween the latter and the cam-shafts; of a plu 
rality of reciprocating and tipping forks 
adapted to receive one blank at a time, means 
on one of said cam-shafts for reciprocating 
and tipping said forks, a plurality of oppo 
sitely-coöperating claws, two suitable sup 
ports carried by certain claws and adapted to 
receive the blank from forks when tipped and 
hold the same during the formation of the 
heald, means on the cam-shafts for moving 
said claws toward each other when the blank 
is received upon said supports and between 
said claws, suitable guides for the ends of the 
blank, eye-forming studs arranged in line 
with said supports and adapted to be engaged 

tally-swinging levers on said slide-blocks, 
adapted to engage the end portions of the 
blank and fold the same around the eye-form 
ing studs, oppositely-arranged means for clos 
ing the eyes formed around said studs, recip 
rocating coöperating claws adapted to clamp 
between them the portions of the blank adja 
cent to the extreme eyes, means for forming 
simultaneously the central eye of the heald 
between the stationary supports, reciprocat 
ing matrices on each side of the machine and 
adapted to be moved over said eye-forming 
E. square spindles carrying said recipro 
cating matrices, means for reciprocating the 
matrices on said square spindles, toothed 
pinions on the latter, means for temporarily 
locking said pinions against rotation, and 
means for disengaging said locking means at 
a given moment, circular disks on the main 
shaft, toothed peripheral portions on said 
disks adapted to mesh with said pinions 
when the same are unlocked, to rotate said 
pinions, the square spindles and the matrices, 
means for simultaneously rotating the central 
eye-forming devices, means for causing the 
several clamping-claws to produce a supple 
mental clamping action during the rotation 
of the square spindles and the central eye 
forming devices, horizontally-swinging levers 
on the frame of the machine and normally en 
gaging the ends of said square spindles, cams 
on One cam-shaft for actuating said levers so 
that the spindles and therefore the eye-form 
ing studs are brought nearer to each other for 
disengaging the eyes from said studs, means 
for raising the complete heald above said 
studs, and means for taking the complete 
heald from its supports, substantially as set 
forth. 

13. In a machine for manufacturing me 
tallic healds of the class described, the com 
bination with a main frame, a main shaft ar 
ranged in the center line and above said 
frame, a cam-shaft on each side of and above 
said main shaft, and suitable connection be 
tween the latter and the cam-shafts; of a plu 
rality of reciprocating and tipping forks 
adapted to receive one blank at a time, means 
on one of said cam-shafts for reciprocating 
and tipping said forks, a plurality of oppo 
sitely - coöperating claws, two suitable sup 
ports carried by certain claws and adapted to 
receive the blank from forks when tipped and 
hold the same during the formation of the 
heald, means on the cam-shafts for moving 
said claws toward each other when the blank 
is received upon said supports and between 
said claws, suitable guides for the ends of the 
blank, eye-forming studs arranged in line with 
said supports and adapted to be engaged by 
the end portions of the blank, reciprocating 
slide-blocks near said guides, horizontally 
swinging levers on said slide-blocks, adapted 
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to engage the end portions of the blank and 
fold the same around the eye-forming studs, 
oppositely-arranged means for closing the 
eyes formed around said studs, reciprocating 
coöperating claws adapted to clamp between 
them the portions of the blank adjacent to 
the extreme eyes, means for forming simulta 
neously the central eye of the heald between 
the stationary supports, reciprocating mat 
rices on each side of the machine and adapted 
to be moved over said eye-forming studs, 
square spindles carrying said reciprocating 
matrices, means for reciprocating the matri 
ces on said square spindles, toothed pinions 
on the latter, means for temporarily locking 
said pinions against rotation, and means for 
disengaging said locking means at a given 
moment, circular disks on the main shaft, 
toothed peripheral portions on said disks 
adapted to mesh with said pinions when the 
same are unlocked, to rotate said pinions, the 
square spindles and the matrices, means for 
simultaneously rotating the central eye-form 
ing devices, means for causing the several 
clamping-claws to produce a supplemental 
clamping action during the rotation of the 
square spindles and the central eye-forming 
devices, horizontally-swinging levers on the 
frame of the machine and normally engaging 
the ends of said square spindles, cams On one 
cam-shaft for actuating said leverS SO that 
the spindles and therefore the eye-forming 
studs are brought nearer to each other for 
disengaging the eyes from said studs, verti 
cally-movable bars arranged below the eye 
forming studs and adapted to engage and 
raise the heald above the same after the dis 
engagement of said studs, means for normally 
pulling said vertical bars downwardly, cams 
on the main shaft, means engaged by said cams 
to raise said vertical bars, and means for tak 
ing the complete heald from its supports, 
substantially as described. 

14. In a machine for manufacturing me 
tallic healds of the class described, the com 
bination with a main frame, a main shaft ar 
ranged in the center line and above said 
frame, a cam-shaft on each side of and above 
said main shaft, and suitable connection be 
tween the latter and the cam-shafts; of a plu 
rality of reciprocating and tipping forks 
adapted to receive one blank at a time, means 
on one of said cam-shafts for reciprocating 
and tipping said forks, a plurality of oppo 
sitely-coöperating claws, two suitable sup 
ports carried by certain claws and adapted 
to receive the blank from forks when tipped 
and hold the same during the formation of 
the heald, means on the cam-shafts for mov 
ing said claws toward each other when the 
blank is received upon said supports and be 
tween said claws, suitable guides for the ends 
of the blank, eye-forming studs arranged in 
line with said supports and adapted to be en 
gaged by the end portions of the blank, re 
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ciprocating slide-blocks near said guides, hori 
Zontally-swinging levers on said slide-blocks, 
adapted to engage the end portions of the 
blank and fold the same around the eye 
forming studs, oppositely - arranged means 
for closing the eyes formed around said studs, 
reciprocating coöperating claws adapted to 
clamp between them the portions of the blank 
adjacent to the extreme eyes, means for 
forming simultaneously the central eye of the 
heald between the stationary supports, re 
ciprocating matrices on each side of the ma 
chine and adapted to be moved over said eye 
forming studs, square spindles carrying said 
reciprocating matrices, means for reciprocat 
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ing the matrices on said square spindles, 
toothed pinions on the latter, means for tem 
porarily locking said pinions against rota 
tion, and means for disengaging said locking 
means at a given moment, circular disks on 
the main shaft, toothed peripheral portions 
on said disks adapted to mesh with said pin 
ions when the same are unlocked, to rotate 
said pinions, the square spindles and the mat 
rices, means for simultaneously rotating the 
central eye-forming devices, means for caus 
ing the several clamping-claws to produce a 
supplemental clamping action during the ro 
tation of the square spindles and the central 
eye-forming devices, horizontally-swinging 
levers on the frame of the machine and nor 
mally engaging the ends of said square spin 
dles, cams on one cam-shaft for actuating 
said levers so that the spindles and therefore 
the eye-forming studs are brought nearer to 
each other for disengaging the eyes from said 
studs, means for raising the complete heald 
above said studs, an auxiliary shaft arranged 
in proximity to the heald-retaining supports, 
means for rotating said auxiliary shaft, a plu 
rality of heald takers or pickers secured to 
said rotating shaft and capable of taking 
the completed heald from its supports, and 
means for receiving the heald from said takers 
and conveying the same to a suitable recep 
tacle, substantially as set forth. 

15. In a machine for manufacturing me 
tallic healds of the class described, the com 
bination with a main frame, a main shaft 
arranged in the center line and above said 
frame, a cam-shaft on each side of and above 
said main shaft, and suitable connection be 
tween the latter and the cam-shafts; of a 
plurality of reciprocating and tipping forks 
adapted to receive one blank at a time, 
means on one of said cam-shafts for recipro 
cating and tipping said forks, a plurality of 
oppositely-coöperating claws, two suitable 
Supports carried by certain claws and adapt 
ed to receive the blank from forks when 
tipped and hold the same during the forma 
tion of the heald, means on the cam-shafts 
for moving said claws toward each other 
when the blank is received upon said sup 
ports and between said claws, suitable guides 
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for the ends of the blank, eye-forming studs 
arranged in line with said supports, and 
adapted to be engaged by the end portions 
of the blank, reciprocating slide-blocks near 
said guides, horizontally-swinging levers on 
said slide-blocks, adapted to engage the end 
portions of the blank and fold the same 
around the eye-forming studs, oppositely 
arranged means for closing the eyes formed 
around said studs, reciprocating coöperating 
claws adapted to clamp between them the 
portions of the blank adjacent to the ex 
treme eyes, means for forming simultane 
ously the central eye of the heald between 
the stationary supports, reciprocating mat 
rices on each side of the machine and adapt 
ed to be moved over said eye-forming studs, 
square spindles carrying said reciprocating 
matrices, means for reciprocating the mat 
rices on said square spindles, toothed pin 
ions on the latter, means for temporarily 
locking said pinions against rotation, and 
means for disengaging said locking means at 
a given moment, circular disks on the main 
shaft, toothed peripheral portions on said 
disks adapted to mesh with said pinions 
when the same are unlocked, to rotate said 
pinions, the square spindles and the mat 
rices, means for simultaneously rotating the 
central eye-forming devices, means for caus 
ing the several clamping-claws to produce a 
supplemental clamping action during the 
rotation of the square spindles and the cen 
tral eye-forming devices, horizontally-swing 
ing levers on the frame of the machine and 
normally engaging the ends of said square 
spindles, cams on one cam-shaft for actuat 
ing said levers So that the spindles and there 
fore the eye - forming studs are brought 
nearer to each other for disengaging the eyes 
from said studs, means for raising the com 
plete heald above said studs, an auxiliary 
shaft arranged in proximity to the heald-re 
taining Supports, means for rotating said 
auxiliary shaft, a plurality of heald takers 
or pickers secured to said rotating shaft and 
capable of taking the completed heald from 
its supports, a second auxiliary shaft, chain 
wheels on both auxiliary shafts, and chains | 
passing around said chain-wheels to receive 
the heald from said takers, and a suitable re 
ceptacle at the end of the chains to receive 
the heald from the same, substantially as set 
forth. 

16. In a machine for manufacturing me 
tallic healds of the class described, the com 
bination with a main frame, a main shaft 

arranged in the center line and above said 
frame, a cam-shaft on each side of and above 
said main shaft, and suitable connection be 
tween the latter and the cam-shafts; of a 
plurality of reciprocating and tipping forks 
adapted to receive one blank at a time, 
means on one of said cam-shafts for recip 
rocating and tipping said forks, a plurality 
of oppositely - arranged coöperating claws, 
two suitable supports carried by certain 
claws and adapted to receive the blank from 
said forks when tipped and hold the same 
during the formation of the heald, means on 
the cam-shafts for moving said claws toward 
each other when the blank is received upon 
said supports and between said claws, suit 
able guides for the ends of the blank, eye 
forming studs arranged in line with said sup 
ports and adapted to be engaged by the end 
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Eins of the blank, reciprocating slide locks near said guides, horizontally-swing 
ing levers on said slide-blocks adapted to 
engage the end portions of the blank and 
fold the same around the eye-forming studs, 
oppositely-arranged means for closing the 
eyes formed around said studs, reciprocating 
coöperating claws adapted to clamp between 
them the portions of the blank adjacent to 
the extreme eyes, means for forming simul 
taneously the central eye of the heald be 
tween the stationary supports, reciprocating 
matrices on each side of the machine an 
adapted to be moved over said eye-forming 
studs, square spindles carrying said recipro 
cating matrices, means for rotating the mat 
rices when they are engaged over the eye 
forming studs, means for rotating simultane 
ously the central eye-forming devices, means 
for causing the several pairs of claws to pro 
duce a supplemental clamping action, during 
the rotation of the eye-forming devices, 
means for holding the square spindles yield 
ingly in the direction of their length, so as to 
permit the same to follow the tension of the 
blank to a given extent, means for disengag 
ing the held from the eye-forming devices, 
and means for taking the completed heald 
from its supports, substantially as set forth. 

In testimony whereof we haye signed our 
names to this specification in the presence of 
two subscribing witnesses. 

ED. CHARPENTIER, 
J. RICHELLE. 

Witnesses: 
I. T. LE COSTER, 
HENRI JUPSIN. 
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