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DI, LIRS,

1o all whom 1t may concern:

e it known that I, Ramén TurNE Car-
joNELn, a subject of the King of Spain, re-

siding at Barcelona, in Spun have mvented
certain new and useful Improvements in
Machines for the Production of Jacquard-
Cards, of which the following is a specifica-
t1om.

‘The present ivention relates to a machine
tor the “reading” and automatic punching
of complete cards for J acquard looms in an

ecle c.,m mechanical manner.

‘The 1nvention 1s primarily characterized
by a jacquard mechanism actuating the
punches and provided with hooks of a spe-
cial form, combined with other or secondary
Jacquard mechamsms, the hooks of which
are connected to switches interposed in the
cireult which connects the * reading ” needles
to the electromagnets which actuate the nee-
dles of the first mentioned jacquard mecha-
nism, in orcler to establish or mtermpt the con-

tact be etween a design-sheet 1n said first men-
ticned jacquard mech anism, and the electro-
magnets according to indications of pattern
cards in the secondary jacquard mechanisms,
anc simultaneously control the actuation of
the punches to perforate complete cards for
the most cmnphcflted designs, all the above

operations being eflected with the use of a
single cesign- sheet without the necessity of
crasving on said sheet the designs of the dif-
terent cardsused 1n the secondary jacquards.

The machine 1s constructed 1 such a man-
ner that the actuation of the punches for
vuncliung the cards can be effected by the
first mentioned jacquard mechanism, accord-
mg to the electric indication of the card or
reverse, and this is obtained by the particu-
lar construction of the hooks which are pro-
vided at their ends with two hooks disposed
in opposite directions and by varying the m-
clination of the frame blades of the jacquard
mechanism so that said frame can engage
the hooks at the one or otiner side, accorchnﬂ
to requirement.

To prevent the formation of sparks either
at the points of contact of the ** reading”
needles with-the card or by the opening and
closing of the switches, a device 1s used, the
object of which 1s to break or make the cir-

cult just before the reading neecles come 1n

contact with the card or leave this contact 1
order to avoid damage to the card, needles
and switches.

An embodiment of the invention is repre-
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' sented in the rwcompa:nymef drawings in

which—

Ifigure 1 shows a longitudinal section of
the machme showing only a small number
of hooks, circuits and punches for the sake
of clearness of illustration. Fig. 2 is an end
elevation of the lower part of The machine,
showing the punches. Iig. 3 is a section on
the line D—TF of R Kig. 2. I‘1g 4 15 a detail
view of a contact phte heremafter referred
to. I1g. 5 vepresents detail views of cer-
tain needles and hooks hereinafter de-
scribed. Figs. 6 and 7 arerespectively a par-
tial transverse section of a group of electro-
magnets and a front view thereof. Iig. 8 is

a detail view indicating the two pomtmns

assumed by certain bhdﬂs, hereinafter re-
ferred to.

In said drawings, 1 is the metal plate on
which 1s 1eplesen‘ced the design to be re-
produced n the card. This metalhc sheet,
which 1s preferably made of zine, 1s qu&-—
drilled by lithogr Et]_f)th umpression or other
means, and on its surface the cesign to be

reproduced 1s paimnted by means of a colored.

insulating pigment. This slip 1s similar to
that hitherto known effected by hand by the
pattern draftsmen, except that the card is
metallic and instead of using ordinary
color, an 1nsulating color or ploment 1s used
with which the necessary squares are filled.

For mmparting to the design sheet the
vertical movement necessary for reading ”
the successive rows of squares, the sheet
1s caused to unwind from the roller 2 and
be rewound on the roller 3, by the action of
two pairs of rollers 4, between swhich it
passes and which are driven by the toothed
wheel 5 operated by the worm 6, rod 62 and
crank 7, the latter mounted on the dri Ving
shaft 8. Behind the sheet 1 and between tho
rollers 4, a metal plate 9 is located of the
same s1ze as the design. This plate is for
the purpose of affordn‘w resistance to the

design shest at the part where it is sub-

]ected to the action of the needles, and it
further serves as a conductor from the elec-
tric battery 10.

Opposite the plate 9 a series of needles 11

s arranged all placed in the same horizontal

plane the number of such needles corre-
sponding to the number of nunches with
which the machine is pT'owded and the
points of said needles exactly correspond to

- the center of each square of the deswn

The said needles, represented on an enhrged

¢O

65

70

15

&0

85

90

95

100

105

110



10

20

30

3O

40

n0

59

60

65

2.

scale at A, Fig. 5, comprise thin, metal stems
provided with fixed buttons or stops 12 and
13 and a spring 14 located between the but-
ton 12 and one of the wooden cross bars 16
which serve as guides Tor the needles, said
springs causing the needles to return to
their original posﬂmn& imiediately the
means which operate them have ceased to
act. A ring 15 mounted on one end of the
needle and provided with two small screws,
serves to place the needle 1n communication
with the respective contact or switch and
electro-magnet.

The series of horvizontal needles 11 1s
supported and guided by the two fixed
wooden plates 16 (Fig. 1). A third plate
17 of wood, also traversed by the neecles,
is given a horizontal alternate forward and
backward movement by an eccentric 19, on
the shaft 8, through a rod 19* and & bell
crank lever 18, The plate 17 on movement
toward the left carries with 1t the whole
series of needles 11 by contact of said plate
with the buttons 13, and 1 this movement
comprises the 5131‘11‘1% 14, which on expand-
g when the plate 17 moves back aguain
to the rieht, forces the needles back
again to their original positions. In the
first case, all the needles 11 are withdrawn
from the design sheet 1, while 1 the second
case, they move in contact with same.
At their opposite ends the needles 11 com-
municate by means of the conducting wires
20 and 21 with the contacts or switches 22
and 23. the purpose of which will be herein-
after explained. The contacts 22 being
closed, the needles 11 are in communic ation
by means of the conductors 20 and 24 with
a group of electro-magnets 25. These elec-
tromagnets comprise a metal tube (If1g. 6)
on which is wound fine wire and which is
provided internally with a core of soft 1ron,
one half 26 of swhich 1s fixed while the 0111@1
27 1s movable, and adapted to freely shide
along the interior of the tube. A small
button of bronze is placed at the ends of
the fixed core or the movable core 1t desired
to prevent absolute contact betiween the ends
of the two cores, without however prevent-
imne the attractive action between them.
The movable cores of electromagnets are
directly connected to the needles 28 of a
jacquard mechanism X (Fig. 1) deswned
for the actuation of the punches 39. These
needles 28 are shown at B i Fig. 5. The
reduced dimensions of the electromagnets
allow 0{ connecting them directly to the
neeclles 28 and fittmctmn them sufficiently

to actuate the hooks 36 fmd concaecutwelv |

the punches 39. This was not possible 1
the known processes, owing to the large
dimensions 1’=equired for the “electr omagnefs.
All the magnets are 1n communication on
one sicle with the needles 11 by means of the
conductors 24 and 20. each magnet corre-

\
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sponding to its respective needle. On the
other side all the magnets are in communica-
tion by means of the conductor 29 with the
pole of the battery 10 of opposite sign to
that connected to the pattern sheet 1.

The cmmectmu of the conductors 24 with

the magnets 25 1s produced by means of a
metal plate or disk 30 (Figs. 6 and 7), placed
opposite the fixed core of “each magnet from
which it 1s msulated by means of a wooden
board 31. Ifach of the metal plates or disks
30 18 plm’*ldod with a central orifice, through
which passes the magnet coil to the bmdmﬂ-
screw 32, Other orifices 33 and 34 receive
the ends of other contact wires 35, which es-
tablish connection between certamn of the
magmnets.

The horizontal needles 28 belong to an ap-
paratus X, similar to some extent to jacquard
apparatus. In this machine the said needles
28 are adapted to move to the right and left,
being actuated Ly the movable cores of
111(1':}11{1% 25 ot bV the spring action of ver-
tical lLooks 36. These hooks terminate at
their upper part in two small oppositely di-
rected pomts and at thewr lower part, 1110\*’
are h“nt around 1n the form of springs as
the Vinecenzi machines. They can be raised
vertically by means of the blades 37 1 the
frame 38, and re-descend to their original
positions b}f the weight of the punches 39.
For this purpose they are connected to said
punches by means of wires 40 attached to
their lower parts.

The needles 28 and the hooks 36 are repre-
sented at B ¢ 1n Fig. 5. The sard needles

98 carrv the fixed rings 41. by means ot
which movement toward the right causes the
vertical hooks 36 to bend and consequently
cach of the needles 28 which 1s attracted by
the movable core of its corrvesponding magp-
net will cause 1ts respective 11001{ 36 to ben
If at this moment the frame 36 is raised -
ing the general operation of the machine,
the blades 42 will engage and hft all the
hools 36 which ave bent to the rieht as
chown 1 I*lﬂ 1 by one of the hooks. r‘ hese
hof)k% on rising carry with them the punches

A9 of the per foratin o appavatusand the others
remain (11¢~€11{11‘1(%(1 The latter punches are
those which act to perforate the cards which
aie plmﬁ*ed below. 1If, mstead of raising the

hooks 30 (‘{;]165]*1(}11("11110 to the needles 28
which are attracted by

their magnets, the
conlrary 1s desired, 1t will be sufficient to
change the position of the blades as shown in
Fig. 8. The blades 42 will be (mnﬂed by
moving them into the position 4 mj shown in
this ﬁmu By this movement, when the
frame 58 rises, the blades will -')nhr engaee
the points on the left hand side of the hooks
36. The group of punches for perforating
the cards 1s arranged similarly to the known
machie and a further deseription thereof
15 consicered unnecessary.

70

~J
b

80

e
&

th{:' ;

00

&
) |

100

1086

115

120

125




10

15

20

25

30

39

HP
ot

60

Pl
ot

979,128 ' 3

It should be noted that on each passage of
the pattern sheet from row to row of squares
the punches 39 are secured by means of a
series of horizontal kkeys 44 fixed to a boaid
45 put m horizontal movement by a set ot
levers 46 and an eccentric 47. At each pass
the sa1d keys engage mto the notches or per-
forations in the punehes In this manner the
punches ave held during the perforating op-
eration 1m the 1)0511101’1:;.. in which the keys
find them. tnat 18 to say, that the latter hold
down the punehee which were not moved by
tlie hooks 36 and support in a raised position
those which have been moved by said hooks.

The cards to be perforated are placed on
the upper sur face of a platform 48, which 1s
caused to rise and descend at each pass, by
means of the connecting rod 49 operated by
the crank shaft 50. Each time the platform
rises the upper part thereof on which the
card 1s placed 18 applied with pressure
against the ends of the punches, which are
held down, the perforation of the card being
thus produced.

In the machines for per forating jacquard
cards hitherto known the cards are placed
by hand on the platform 48 and the machine
has te be stopped during the changing of
the cards. _

A further object of the present mvention
1s to avold the repeated stopping of the
machine at each change of card by means
of a devlce Iepresented in [figs. 2 and 3. A
shown 1n these figures, two endless paraliel
chains 51, formed by reet‘mgular links, on
which rest the ends of each card, as shown
at 52, are guided by quadrangular blocks
53 adapted to rotate on their axes and which
are mounted on all four sides of the plat-
form 48. The actuation of these chains 1s
effected by means of the block 53 at the
lower part of the platform, said block carry-
ing at 1ts angles four small cylinders 54,
each of which when the platform deseends
makes contact with the abutment 55 thus
causing the block 53 to axially rotate for a
cdistance equal to one of ibs surfaces and
replacing the roller 54 by another following
one. The abutment 55 is thus caused to
bend to the left, and allow the next roiler
34 to pass; the abutment afterward reas-
suming 1ts vertical position by the action
of the s spring 56. DBy means of this device
only one operative 1s required to place the
cards on the chains in the position repre-

sented by 52, so that without stopping the
111.au:3h111ej the latter successively pertorates
the cards and discharges them at the op-
posite side owlng to The considerable in-
clination which the chains present at this
sicle.

In the operation of the machine above
described assuming that a design 1s painted
on the metal sheet or on metallized pPaper

or further on a divided, pierced sheet, the

t—'.—_., -

movable plate or driver 17 advances toward
and away from the design 1n its forward
and backward m_ovement and the needles
11 by the expansion of their springs 14 move
1 a torward direction until their points are
1n contact with the card. An electric current
1s then established in the needles, which
not having found color or varnish on the
COr I'eseondme squares enter into contact with
the metal plate of the design (which in the
case of a perforated sheet wwill be the plate
9) while the other needles will remain out of
action owing to the color or varnish prevent-
ing the passage of the current. The first
mentioned needles correspond to the threads
which have to be “left” and the second to
those which have to be taken.

The electric current, which passes through
the needles 1n contact with the metal sheet 1

1s transmitted by the conductors 20 to the

contact plate 22. As the contacts are closed
the current i1s directed by the conductors 24
to the respective electromagnets 25. 'The
movable cores of said magnets attract the
horizontal needles 28 of the apparatus X
which needles i turn cause the bending of
the hooks 36 as previously desecribed, while
their points on the right are placed 1 posit-
tion to be engaged by the blades 37 of the
frame 38. At this moment the frame 38
rises and in raising the hooks 36, which are
bent, 1t raises the punches 39, corr esponding
to said raised hooks le*"n?'mﬂ the others be-
low. T'he keys 44 then traverse the punches
and rest 1n the notches or apertures of the
latter. The punches which remain lowered,
are those which perforate the cards, for
which purpose the platform 48, which car-
ries the card, is raised and is forced against
the punches so that the perforation of the
card occurs. The said raising of the plat-
form 1s effected by means of the connecting
rods 49 operated by the crank shaft 50.
This first operation finished, the platform 48
descends, the chain 51 carrying the cards is
moved Lhrmwh the desired distance and the
ogroup of keys 44 returns, finally assuming
the position, represented 1n Ifig. 1. Durmﬂ
these movements the driving phte 17 will be
displaced to the left, carrying in the same
divection the needles 11 by means of the but-
tons 13, the electric circuit the ough the
needles being thus broken. The correepond
ng eleetromaﬂnets 25 thus become demag-
netlzed and the movable cores 27 move to the
left and the hooks 36 are released. Simul-

taneously the frame 38 descends, the hooks
- 36 will return to their original poe;{tlon,, due

to the weight of the punches 39, wnich were
| lifted and which in turn also drep to their

initial position. During this second se-
quence of movements, the desion sheet 1 will
move through the distance of a “pass” row
of squares and by repeating the movements
previously described the machine will
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“read” a new portion of the patlern, and
simultaneously punch a e card. "Fhis will

pe continued until the ° mzading 7 of the
cdesign 1s finishec
Tt is clear that the machine so far di-—

seribed 1s only adapted to “ read” and puncl

cards with pa‘f{uns which are not uﬂnph«
ued but since the present machine is
adapted for punciing pattern cards of large
dimensions and of very compiicated d@*-«mu
it has other advantages, which permit ot
producing all combinations of regular de
SIONS W hich could enter into the mnost com-
Dhr:*.-.m%d tabrics without the mnecessity of
painting them on the ¢ arc, ‘These : wdyan-
tages are obtained by using two adfhmmfﬂ
apparatus Y and %, exactly similar to the
Juequard  or Vincenzi apparatus uasually
used m looms and which need not be more
particularly deseribed.

The apparatus 7 18 placed at the upper
part of the machine and 1s adapted for
plmdunh the caxrds, 1ts hoolks 57 i::_‘amf) ai-

tached ;zt ﬂmu lower ends by meanis of wires
Hat, to a serles of contacts or switches 58, lo-
cated on tm* piate 23 11111%1{1?@{1 separately
i 1. 4. Upon this plate there are 1}10111&—
ech as many contacts ag there are l‘h(m] 5 57 1n
the apparatus:Z and 1f de‘sutd thiey could
be arranged 1 a plorabity of series inste ;m
of in o sinele aeua% as 1lustrated. The said
contacts arve each Tormed of a single metal
51;1ip 58, which foring a spring fixed at one
end to the plate and ada};ied to contact af
the other end with small metal plates, also
fixed to the plate 23, Hach contact 1s con-
nected on one end with one pole of the bat-
tery 10 by means of the conductor 59 and at
the other end mth the general cireat by the
conductor 21. These u)11t¢1.(,ts are nmnml
open, as shown i [f1g. 1 so that no %f::mfl
of current takes place but when "-i.:.je hoolks
57 of the apparatus 72 are rvaised by the
frame G0 1n a Sil’llﬂal nanner
with reference to the frame 88 contact plates
are also raised by the wires 53*, which con-
nect them to the hooks, the contact is pro-
duced and the cirenit closed. When there-
tore the blocks 62 of the ~apparatus Z render
1£ necegsary the hooks 57 will rise and dﬂ%
the contacts and current will pass frrom
battery through the conductors 59, 21, 20
and 24 to the ma ﬂnﬂh 25, 1n gneh a 1&**1? that
certain punches 39 arve caused to rise, the
blocks 62 will raise their respective hooks 57
and  consequently close the corresponding
contacts. The electvic current will traverse
said contacts although 1t has net passed
thumr}h the needles 11 and the mmch s 39
will rise although the desion sheet lias not
controiled same.

The apparatus Y works 1 the similar
manner to the apparatus 2, although 11% ch-
ject 18 Just the contrary of that of said Iatter
apparatus.  While 1n the apparatus 7 the

a8 ceseribed

0

| contacts corresponding

L B T MLm=t e ==

979,128

to the needles and
1w0ks indicaling the hlocks 62 ave caused to
close, 1 the apparatus % the contacts ol
pla te 22 ave cansed o opetl, when the blo_(:-ha_.s
621 of this ;-11“:1).;11;11;11% operate 1t. 'The con-
tacts of plate 22 are normally closed and
will wnaeqmnﬂ} only brealk the cireuit
when they ave raised by the needles and
hooks of the apparatus Y. Thus, although
the design sheet 1 or the block 62 will deter-
mine that certain punches 39 are to be raised,
they will remain 1 their lower positions if
the bloclk 62t of the apparvatus Y 15 oper ated
m open the contacts on plate 22. By the use
t the said apparatus Y and %, it is possible
with the entire machine to punch cards for

all kands of complicated designs without the

70

80

necessity of pamting the blocks with the

pattern.

it fl(ﬂU{‘HﬂT occurs that 1n a design sheet
cite half ot the design or only a pmt thereot
15 prunted, since the painted p.«;ut 15 repeated
one or more times over the whole W?dth o1
the desion., In the 1.:111191 case, 1T the number
ot the ﬂeﬂﬂﬂ 11 is for instance 400 and if
on the design sheet only half the pattern has
been nmnte(a 1t will be found t;‘wt only ‘JOO
uwdh‘% would be capable of v eading”
+his mconvenience 1s removed bv e Irﬁetmn
COMIBUNIC umn of certain :11*101‘=u-~ bemem
the needles owing to the orifices 33 and 34 in

Pt

the plates 30 pr eviously mentioned with ref-

erence to Figs. 6 and 7. Assuming a design
of 400 nee ie% in which only half the pat-
fern 1s represe ented it will be suflictent, by
means of the conducting wires 33, to con-
neet the fivst magnet with 201, the second
with 202 and so on until the magnet 200 is
connected to 400. Thus, each needle will
actuate two magnets and consequently the
200 neecles will actuate the 400 magnets.
The 5&11&@ result can be obtained with onh* Q)
third of the drawing represented, each needle
being eaunsed to ﬂf“tlmte three magnets. -

The movements of the different parts of
the machine can be produced bv suitable
nm(lnnnmm acdapted to produce the desired
efrect.  Thus for example, the moveme nts
of the frames of the apparatus X, Y and 7

an be produced by the eccentrics \3} ancl
the movement of the horizontal needles of
these apparatus by the eccentrics 64. (ther
lnown mechanisms may, however, he used
and these mechanisms form no part of the
present 1mvention.

Thie metalhic plate 1 15 In communication
with one of the poles of a source of elec-
tricity 10, Instead of direetly connecting
the source of electricity 10 fo the metal
paltern sheet 1 it 1s p1ef’emble to msert a
contact 65 between these parts of the sys-
tem. In order to prevent sparking which
might occur when the points of the needles

11 ave separated from the metal surface of
i the

pattern, which sparking would destroy
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or damage the paper.
contact 65 is formed of two metal members,
one of which is fixed and the other movable.
The latter member is connected or fixed to
the movable plate 17 and consequently par-
ticipates in its forward and backward move-
ments, being arranged in such a manner that
it is separated from the other fixed member
slightly before the plate 17 abuts against the
buttons 13 on the needles 11. The passage
of the current from the battery to the
neecles 1s thus interrupted betfore they break
contact with the pattern sheet.

In order to reduce as much as possible
the work of the magnets 25, a plate 66,
placed opposite the needles 28 of the ap-
paratus X, engages said needles at each
movement and causes them to approach as
tar as possible to the fixed cores of the
magnets, thereby relieving the work ot the
magenets.

1t is evident that by the i1mprovements
described, the “reading” of the designs and
the punching of the cards will be automati-
cally effected, thus dispensing with the man-
ual labor hitherto necessary.

What I elaim as my invention and desire
to secure by Letters Patent of the Umnited
States 18— '

1. In a machine for punching jacquard
cards, the combination of a pattern sheet
provided with conductive and insulated sur-
faces, a series of needles disposed 1n a hori-
zontal plane, means for imparting longitu-
dinal reciprocating movement to said nee-
dles, to move certain of same in contact with
the insulated surfaces and others in contact
with the conductive surfaces of said pattern,
a series of electro-magnets, connections be-
tween the latter and the needles, a source
of electricity, connections between one pole
of the latter and the pattern sheet, connec-
tions between the other pole of the source of
electricity and the electro-magnets, a series
of punches, hooks connected to the latter,
means operated by the electro-magnets 1n
connection with the needles in contact with
the conductive surfaces of the pattern sheet
for displacing certain of said hooks, means
for raising the displaced hooks and punches
connected thereto, a support for the cards
and means for moving said support whereby
the card thereon i1s perforated by the un-
raised punches.

9. In a machine for punching jacquard

cards the combination of a pattern sheet pro-
vided with conductive and insulated sur-
faces. a series of needles disposed in a hori-
zontal plane, means for imparting longitu-
dinal reciprecating movement to said nee-
dles, to move certain of same in contact with
the insulated surfaces and others in contact
with the conductive surfaces of said pat-
tern, a series of electro-magnets, connections

between the latter and the needles, a source | normally open contacts connected to said

For this purpose, the |

of electricity, connections between one pole
of the latter and the pattern sheet, connec-
tions between the other pole of the source of
electricity and the electro-magnets, a series
of punches, hooks connected to the latter,
provided at their upper ends with upwardly
directed points, means operated by the elec-
tro-magnets in connection with the needles
contacting with the conductive surfaces of
the pattern sheet for displacing cerfain of
said hooks, means for raising the displaced
hooks and punches connected thereto com-
prising a frame, and reversible blades car-
ried thereby adapted to engage the aforesaid
points on the hooks, a support for the card
and means for moving said support whereby
the unraised punches are caused to perforate
sald cards.

3. In a machine for punching jacquard
cards the combination of a pattern sheet
provided with conductive and insulated sur-
faces, a series of needles, means for 1mpart-
ing longitudinal reciprocating movement to
sald needles to move same against and away
from the surfaces of said sheet, a series of
electro-magnets, a source of electricity, con-
nections between one pole of the latter and
the pattern sheet, connections between the
other pole of the source of electricity and
the electro-magnets, connections between the
needles-and said electro-magnets, a series of
punches, means operated by the electro-mag-
nets for raising certain of said punches, a
support for the cards, means for moving said
support whereby the card thereon is perfo-
rated by the unmoved punches, an auxil-
iary jacquard mechanism comprising hooks,
means for displacing said hooks, means for
raising the displaced hooks, and a series of
normally open contacts connected to said
hocks said contacts being disposed 1n the
connections between the needles and electro-
magnets aforesaid.

4. In a machine for punching jacquard
cards the combination of a pattern sheet
provided with conductive and insulated sur-
faces, a series of needles, means for impart-
ing longitudinal reciprocating movement to
sald needles to move same agalnst ana away
from the surfaces of said sheet, a series of
electro-magnets, a source of electricity, con-
nections between one pole of the latter and
the pattern sheet, connections belween the
other pole of the source of electricity and the
electro - magnets, connections between the
needles and said electro-magnets, a series of
punches, means operated by the electro-mag-
nets for raising certain of said punches, a
support for the cards, means for moving said
support whereby the card thereon is perfo-
rated by the unmoved punches, an auxiliary
jacquard mechanism comprising hooks,
means for displacing said hooks, means for
raising the displaced hooks and a series of
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hooks said contacts being disposed 1n the
connections between the needles and electro-
magnets aforesaid, a second auxiliary jac-
quard mechanlsm comprising hooks, meaus
for displacing the latter, means for ralsing
the dlsplaced hOOkb and a series of nmnmlly
closed contacts connected to said hooks, said
latter contacts being disposed 1n the connec-
tions between the needles and electro-mag-
nets aforesaid.

5. In a machine for punching
cards, the combination of a pattern sheet
provided with conductive and insulated sur-
faces, a series of needles, means for ympart-
mg longitudinal reciprocating movement to
said needles to move same against and away
from the sarfaces of said 5]1L{%t a series of
card punches, a Jacquard mechanism havi: ng
hooks connected to said punches, a series of
electromagnets controlling said hooks, elec-
tric connections between the ]utmnlaﬂnd%
and the aforesaid needles, secondary jac-
quard mechanisms, hooks for the latter,
switches 1n the aforesaid electric connec-
tions, and connections between said switehes

and the hooks of the seconcdary jacquard

mechanisms, substantially as described.

. I a machine for punf;hmn jacquared
mulh the combination of a patteln sheet
provided with conductive and insulated sui-
faces, a series of needles, means for impart-
ing longitudinal veciprocating movement to

said needlea to move same agaimst and away
11{}11} the 51111.:&05 of said sheei.. 0 serles of

ard punches, a jacquard mechanism having
110(}115 connec ted to said punches, a series of
electromagnets controlling said hooks, each
of said electr omagnets comprising a  Di-

partite core, one palt being movable and

connected to the Jacquard Thools and the
other part stationary and connected to the
aforesald needles, a series of contacts to per-
mit 1nterconnection between the various
electromagnets. secondary jacquard mecha-
nisms, hooks for the L‘u,te ., switches m the
atoresaid electric connections, and connec-
tions between said switehes and the hooks of
the secondary jJacquard mechanisins, sub-
st mfml]v as described. '

In a machine for punching jacquard
uuds the combination of a pattern sheet
provided with conductive and insulated sui-
faces, a series of needles, means for impart-
g longitudinal reciprocating movement to
said needles to move same agamst and away
from the surfaces of said sheet, a series of

card punches, a jacquard mechanism, double ;

hooks for the ].:lttel having points dl%posed

jacquard:

|

—— e

- punches, a serles of el |
1c connections between

972,128

in opposite directions, frames having blades

co-acting with said hooks and C‘lp‘lble of
movement, to change the positions of the

blades, eonnectmn% between ga1d hooks and

punches, a series of electromagnets control-
ling said hooks, electric connections between
the electr omwneis and the aforesaid needles,
secondary ]acqumrd mechanisms, hooks for
the latter, switches in the aforesaid electric
connections, and connections between sald
switches and the hooks of the secondary
jacquard mechanisms, substantially as de-
seribed.

S. In a machine for punching jacquard

carcds, the combination of a pattern sheet

prov ided with conductive and msulated sur-
faces, a series of needles, means for impart-
mg longitudinal reciprocating movement to
said needles to move same aoaingt and away
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70

from the surfaces ot said E;heet a series of

card punches, a jacquard 111L(311{1111E,111 hav-
ing hooks connected to said punches, a series

of electromagnets controlling said hooks,

electric connections between the electromag-
nets and the aforesaid needles, switches in
sald connections, secondary jacquard mecha-
nisms, pattern cards for the latter, a series
of hooks actuated by said pattern cards, and
connections between said hooks and switches
whereby the circuit is made or broken ac-

cording to the indications of the pattern

cards, substantially as described.
9. In a machine for punching

Jacquard

30

85

90

cards, the combination of a pattern sheet

promded with conductive and isulated sur-
taces, a series of needles, means for l}illpfzbl‘f-
ng loneltuduml 16011)100:&111{} movement to
said needles to move same agalnst and away
from the surfaces of said She(,t means for

preventing formation of sparks between the

points of said needles and the P"Lttel‘ll sheet,
a series of card punches, a jacquard mecha-
nism having hooks connected to said
ectromagmnets control-

ling said hooks, electy
the electr omagnets and the aforesaid needles,
secondary ].:L(,quald mechanisimg, hooks for
the latter, switches in the aforesaid electric
connections, and connections between said
switches and the hooks of the secondary
jacquard mechanisms, substantially as de-
seribed.

In witness whereof 1 have signed this
specification 1m the presence of two Witnesses.

Iy -r‘iﬂﬂ_)l\r TURN }h CARBONELI.
Witnesses:

Luts pe Steora,

BurNARDO PI(‘OI INEY I,
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