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935,818. Specification of Letters Patent, Patented Oct. 5, 1909. 
Application filed February 1, 1909. Serial No. 475,364. 

To all whom it may concern: 
Be it known that I, AUGUST REGAL pro 

fessor, a subject of the Emperor of Austria 
Hungary, and resident of Jägerndorf, in the 
crownland of Silesia, Empire of Austria 
Hungary, have invented new and useful lim 
provements in and Relating to Mechanism 
for Electrically Operating Jacquards With 
out Pattern-Cards, of which the following is a specification. 
This invention relates to mechanism for 

electrically operating jacquard machines 
and it consists in certain improvements ap 
pertaining to the subjects-matter of my Let 
tel's Patent of the United States Nos. 873,683 
and S74,370. 

For producing the partial color nega 
tives, partial negatives of the article to be 
reproduced are obtained by the process used 
in three-color printing, by a photographic 
process, in the three single colors red, yellow 
and blue, by the use of light filters, and 
from the said negatives single color partial 
positives are printed by the well known 
chromate process on three plates of insulat 
ing material covered with metal by an elec 
trolytic process. The dark or non-exposed 
portions of the partial pictures, after the 
plates are washed and slightly etched, are elec 
trically conducting, while the light or exposed 
portions remain covered with chromium 
oxid gelatin, that is to say, are not conduct 
ing. From the said plates are produced pat 
terms on drums for the partial pictures, the 
said patterns being used simultaneously in 
the device in question. As already stated, 
in addition to the warp threads of the three 
primary colors, red, yellow and blue, there 
are also provided warp threads in orange, 
violet, green (each being a combination of 
two colors) black and white (combinations 
of all the three colors) so that there are eight 
warp threads for weaving the pattern. The 
lifting wires of each longitudinal series of 
the jacquard machine used for carrying out 
the process, are connected to one of the eight 
warps, thus for instance, the first longitudi 
nal row to the red, the second to the yellow 
and the third to the blue warp threads. The 
fourth longitudinal row supports the Orange, 
the fifth the violet, the sixth the green, the 
seventh the black and the eighth the white warp threads. 
This invention relates to a relay by means 

of which the electric jacquard machine can 

be controlled in the manner required for carrying out the process. 
To that end, the electric patterns or cards 

are connected to a source of current, into the 
circuit of which are switched contact pins 
or studs in contact with the patterns, the 
said contact studs, according as they are in 
contact with the conducting or non-conduct 
ing portions of the pattern card, closing or 
opening the circuit of the source of current. 
Into the said circuit are also switched elec 
tromagnets of the jacquard machine, the 
number of which corresponds to the num 
ber of lifting wires to be controlled. The 
electromagnets act on armatures which are 
attracted on the electromagnets being ex 
cited. To the armatures are secured ten 
Sion cord connected to the needles control 
ling the hooked wires. The said tension 
cords could also be connected directly to the 
heddles of the warp threads, so that the elec 
tromagnets, on being excited would act di 
rectly on the warp threads. 
The relay is shown in two different posi 

tions in Figures 1 and 2 of the accompany 
ing drawing, it being assumed for this con 
struction that the electromagnets control the 
heddles or leashes of the warp threads di 
rectly. Figs. 3 and 4 show another construc 
tion of the relay in the case in which the 
electromagnets control the needles of the lifting wires only. 
In the construction of the relay shown in 

Figs. 1 and 2, the electromagnets of the 
jacquard machine control the leashes or 
heddles of the warp threads, so that those 
electromagnets must be excited which are to 
raise the warp threads. The pattern cards 
for the partial picture, negatives a for the 
blue, ais for the yellow and a for the red 
partial picture, are switched into the same 
circuit with the source of current b, the con 
tact studs 6' 69 and G', as well as with the 
electromagnets d dis (d. The electromag 
nets d' ds d are provided with armatures 
f f.s or f which carry at the ends contact 
bridges for connecting together the contacts 
provided. The series of electromagnets for 
the single warp threads are diagrammatic 
ally indicated in the connection diagrams on 
Figs. 1 and 2, each by one electromagnet 
g, h, to n. Opposite the electromagnet ar 
mature f there are 16 contacts 1-8 and 1'-8" arranged in two superposed rows of 
eight contacts each. Opposite the electro 
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magnet almature f there are eight contacts 
arranged in two rows of four contacts each, 
9-12 and 9-12. Four contacts ill tWO 
rows of two contacts each 13 14 and 13° 14' 
are arranged opposite the electromagnet al 
matures f. The electromagnets g of the 
green warp threads are connected to the coll tact. 1", the electromagnets h of the yellow 
warp threads to the contact 1. The electro 
magnets i of the blue Warp threads are con 
nected to the contact 3', the electromagnets if 
of the white warp threads to the contact 3, 
the electromagnets ; of the black Walp 
threads are connected to the contact 5', and 
the electronagnets l of the Orange colo!' 
Warp threads to the contact 5. The electro 
magnets in of the violet Warp threads are 
connected to the contact 7, and the electro 
magnets it of the led Warp threads to the 
contact 7. The contact 2 is connected to the 
contact 2' below it and to the contact 11 
of the second electromagnet. From the con 
tact 4 a conductor leads to the contact 4 
and further to the contact 11. The contact 
6 is connected to the contact, 6 and to the 
contact 9', and the contact S is connected 
to the contact S and to the contact 9. The 
contact. 10' is connected to the contact 10 
and to the contact 13, and the contact 12 
to the contact 12 and further to the contact 
13 by means of a wire. in the same way 
the contacts 14 and 14 are connected to each 
other and to the source of current 0. Fig. 1 shows the position of the single 
parts when the contact stud 6 of the pattern 
card a for the blue partial picture, touches 
a conducting point, while the remaining 
contact pins 65 and 6 touch non-conducting 
points of their pattern cards. This is the 
case when the corresponding point of the 
original to be reproduced in the Woven 
fabric, is a blue point. Accordingly a blue 
point must appear in the fabric at the point 
corresponding to the same point in the 
original, that is to say, a thread of the blue 
series or group of warp threads must be 
Iraised. In that case Only the electromagnet 
d is switched into the circuit of the source 
of current (), and the armature f of the said 
electromagnet is attracted. In that way the 
contact bridge paltranged on the almature f' 
is brought from its position of rest in which 
the contact pins of the bridge were touch 
ing the contacts of the upper contact row 1, 
into the lowest position in which the con 
tact pins of the bridge p connect together 
the single contact pairs of the lowest con 
tact row 1-8. The armatures fs and f of 
the electromagnets dis and d remain in their 
position of rest in which the contact pins of 
the contact bridges () and touch the com 
tacts of the upper contact rows. In that 
case, as shown ill the connection diagram in 
Fig. 1, only the electromagnets i for the blue 
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of the source of current O, SO that only ai 
blue warp thread can be lifted out. All the 
other electromagnets for the other Warps are 
on the contrary switched out of the circuit. 

in Fig. 2 it is assumed that the contact 
pine of the pattern a of the blue partial 
picture strikes a non-conducting point, while 
the contact pins or studs c and c" of the 
patterns (15 and at of the yellow or red pal 
tial picture, are in contact with conducting 
points. That will be the case when the point 
of the original, corresponding to the coll 
ducting points of the partial pictures, is of 
an orange color. Accordingly it is neces 
sary to lift out in the fabric all Ol'ange 
colored warp thread, so that the electro 
magnets for the Orange colored group of 
warp threads must be excited. As the studs 
65 and o' are in contact with conducting 
points of the pattern, that is to Say, are 
switched into the circuit of the Source of 
current b, the electromagnets as and d are 
excited and their armatures f; and f at 
tracted. The bridges 9 and 'thus move from 
their upper position into the lowest position, 
in which the contact studs of the bridges 
connect each two adjoining contacts: 9 and 
10, 11 and 12, 13 and 14. The bridgep 
of the electromagnet al'mature f remains in 
its normal position, in which the contact 
pins of the bridge touch the contacts of the 
upper row of contacts and connect the sin 
gle pairs of contacts together. On the op 
eration of the relay the electromagnets t 
for the orange colored Warp threads are 
switched into the circuit of the source of 
current O, while the electromagnets of all 
other warps are switched out from the cir 
cuit, as clearly shown in the connection dia 
gram. For that reason, only the electro 
magnets for the orange colored Warp threads 
aire excited, and only such a thread can be 
lifted. 
When none of the contact studs engage 

a conducting point of the partial picture 
patterns a dict', which is the case when in 
the original picture there is a white point, 
all the contact bridges p, q and 1 of the al 
matures of the magnets remain in their up 
per position, and all the electromagnets ex 
cept those for the White Warp threads, are 
switched out of the circuit, so that the elec 
tromagnetic lifting device lifts a white 
thread. 
stilds touch conducting points of the pat 
terns for the partial pictures, which is the 
case when in the original of the partial pic 
tures, there is a black point, all the three 
contact bridges p, q, r will be brought into 
their lowest position, as all the three electro 
magnets di ds d are switched into the cir 
cuit of the source of current O, and conse 
quently their al'matures are attracted. All 
the electromagnets except those for the black 

65 warp threads are Switched into the circuit warp threads are then switched out of the 

If, on the contrary, all the three 
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circuit of the source of current O, so that the source of current. The electromagnets i 
a black Warp thread must be lifted out. 
The connection of the relay shown in Figs. 

1 and 2, correspond as already stated, to the 
case in which the electromagnets of the jac 
quard machine act directly on the heddles or 
leashes of the warp threads. If, however, 
the electromagnets act on the needles of the 
hooked wires, it will be necessary to use the 
connection shown in Figs. 3 and 4. In that 
case the electromagnet of the thread to be 
lifted, must not be excited in order that the 
hooked wire should not be drawn away from 
its knife or griff, but should remain on the 
same, so that it may be raised when the lat. 
ter is moved upward. On the contrary, all 
the electromagnets of the threads which 
must not be lifted out, must be excited, in 
order that the needles of the corresponding 
hooked wires should be shifted and the said 
wires drawn away from the knives or griffs, 
that is to say, not raised. The process in this 
case must, therefore, be exactly the reverse of 
that for the electromagnet connection herein 
before described. If, for instance, a red 
point is to appear in the woven fabric, that 
is to say, a red warp thread must be lifted, 
then, although the contact pin for the red 
partial picture touches a conducting point, 
the electromagnets of the red series of Warp 
threads must not be switched into the circuit, 
while the electromagnets of all other warps 
must be switched into the circuit. The pat 
terns a as and a for the partial pictures, in 
this case as well, are switched into one and 
the same circuit with the source of current b, 
the contact pins a 65 and G' and the electro 
magnets did and d of the relay, the arma 
tures fifs and f of the electromagnets dids 
and d carry contact bridges p q and slide 
with their free ends on a contact bal' s 
switched into the circuit of the source of cur 
rent O together with the electromagnets of n. 
for the single series of colored warp threads. 
Opposite each of the electromagnet arma 
tures are arranged contacts in two rows of 
four contacts each. The contacts 15-18 and 
15'-18' correspond to the electromagnet 
armature f, the contacts 19–22 and 1922' 
to the electromagnet armature fs and the 
contacts 23-26 and 23-26 to the electro 
magnet armature f. When the electromag 
nets d ds and d are not excited, the contact 
bridges p q r are in their upper position in 
which the contacts of the upper row of con 
tact points are electrically connected together. 
If, however, the electromagnets di ds and d. 
are excited and the armatures ffs and f at 
tracted, the bridges p q r will be brought 
into their lowest position in which the con 
tacts of the lowest contact rows are electric 
ally connected together. At the same time 
the ends of the armatures ffs and f slide 
on the contact bar S, so that the contact 
bridges p q r are switched into the circuit of 

for the white warp threads are connected to 
each first contact of the lowest contact rows, 
that is to say, to the contacts 15' 1923, and 
the electromagnets g of the green warp 
threads-to the contacts 16' 19 and 23. The 
electromagnets i of the blue \varp threads 
are connected to the contacts 17' 20 and 24. 
and the electromagnets m, of the violet warp 
threads to the contacts 15, 21 and 25. The 
electromagnets n of the red warp threads are 
connected to the contacts 16° 22' and 24. 
and the electromagnets l of the Orange col 
ored warp threads to the electromagnets 17, 
20 and 25°. From the electromagnets h of 
the yellow warp threads, wires lead to the 
contacts 18' 21 and 26, and from the electro 
magnets k of the black warp threads, wires 
lead to the contacts 18, 22 and 26. All the 
eight contacts of each of the electromagnets. 
dids and d are therefore connected to all the 
electromagnets of the single series of warp 
threads, the Sequence of the connections be 
ing a different one in each group of contacts. 
The connection diagram shown in Fig. 3 

is used in the case in which there is a red 
point in the original of the picture to be 
Woven in natural colors. In that case the 
contact pin c' strikes a conducting point of 
its pattern a, while the contact pins 6 and 
c5 do not touch any conducting points of the 
partial picture patterns. The electromag 
net d is, therefore, excited, and its armature 
f with the ridge r attracted, so that the 
bridge connects together the contacts 15° 16' 
17 and 18 of the lower row of contacts. 
The bridges p and q remain in their normal 
position in which they connect together the 
contacts of the corresponding upper con 
tact rows. In that position of the contact 
bridges p q r all the electromagnets for the 
single series of Warp threads are switched 
into the circuit of the source of current o, 
only the electromagnets in of the red warp 
threads being switched out. All the electro 
magnets except those of the red Warp threads 
are, therefore, excited and move the lifting 
wires out of the path of the knives or griffs 
so that they are not raised. Only the lifting 
wire for a red Warp thread is not affected 
and is therefore, carried by the knife or 
griff, whereby the raising of a red warp 
thread is brought about. 

Fig. 4 shows the position of the single 
portions of the relay when the contact pins 
at c of the patterns for the red and blue 
partial picture, strike conducting points, 
which is the case when the point in the 
original to which correspond the points in 
the partial picture patterns, is of violet 
color. By Switching the contact pins 6 and 
c into the circuit of the source of current b, 
the electromagnets d and d are excited, 
and their armatures with the contact bridges 
p and 1 attracted, while the contact bridge 
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of remains in its normal position. In that 
way all the electromagnets for the single 
groups of warp threads with the exception 
of the electromagnets m, for the violet Warp, 

5 are switched into the circuit of the source of 
current o, so that all the electromagnets, ex 
cept those for the violet warp threads, are 
excited, and therefore only a violet thread 
is raised. If none of the contact pins 6 ct: 

10 and c' strikes a conducting point of the par 
tial picture patten, all the contact bridges 
remain in their upper position, and all the 
electromagnets except the electromagnets i 
for the white warp, are switched into the 

A white warp thread is accord 
ingly raised by the electromagnetic raising de 
vice into the upper shed. If, on the contrary, 
all the three contact pins c' 65 and c strike 
conducting points of their partial picture 

20 patterns, all the electromagnets d ds and di 
of the relay are excited, and the contact 
bridges p q r moved downward and thus the 
contacts of the lower contact rows connected. 
In that way all the electromagnets, except 

25 those it for the black warp threads, are 
switched into the circuit of the source of 
current, and accordingly a black warp 
thread is raised into the upper shed. With 
the assistance of the relay described, which 

30 is distinguished by great simplicity and re 
liability of action, as it only has three elec 
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tromagnets, it is, therefore possible to pro 
duce woven pictures in natural colors. 
Having now particularly described and 

ascertained the nature of my said invention 
and in what manner the same is to be per 
formed, I declare that what I claim is: 
In an electro-magnetic jacquard mechan 

ism, the combination of devices having por 
tions of their surfaces electro-conductive and 
other portions electro-non-conductive, con 
tacts respectively engaging said devices, each 
device and contact being movable the One 
relatively to the other, an electro-magnetic 
switch corresponding to each device and its 
contact, a series of electro-magnets, a 
branched circuit connection having one of 
said devices, its contact and switch in each 
branch thereof, another branched circuit 
connection having one of the electro-magnets 
in each branch thereof and having its 
branches controlled by said switches, and 
means for energizing said circuit connec 
tions, substantially as described. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

AUGUST REGAL. 
Witnesses: 

GERON WOLFE, 
ROBERT W. HEING ARTNER. 
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