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UNITED STATES
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PATENT OFFICE.

HALF TO SAMUEL INSULL, OF CHICAGO, ILLINOIS.

MACHINE FOR TRANSFERRING PATTERNS.

No.819,263.

o -S'petziﬁca,tion' of Letters Patent.

Patented May 1, 1508.

Anﬁlicﬁtion fled October 24,1903, Sérial No, 178,383,

To all whom it may concern:

Be it known that I, HeNry PrICE BALL, a
citizen of the United States, residing at
Schenectady, county of Schenectady,.State
of New York, have invented certain new and
useful Improvements in Machines for Trans-
ferring Patterns, of which the following is a
specification. .

My invention relates in general to pattern-

transferring machines; and more specifically

it consists of mechanism for automatically

transferring a master-pattern embodying any
particular design to a connected series of
cards such as are used in the Jacquard loom.

- Heretofore 1t has been customary to em-
ploy various machines, known as ““piano”

mechanisms; consisting of keys struck by a

‘skilled operator, who reads the pattern as he

would read a sheet of music and by means of
the piano mechanism stamps it out in a se-
ries of cards. My invention does away with
the services of such skilled operator and au-

‘tomatically and rapidly transfers the pattern
to the cards or any other web of continuous

material fed through the machine. -
- The preferred form of mechanism for car-
rying out my invention is illustrated in the

accompanying drawings, and I have shown
three modifications thereof designed to oper-

ate mechanically, electrically, and pneumat-
ically. ' -
In the drawings, Figure 1 is a vertical lon-

gitudinal section of the machine working me- |

chanically, the section being taken on the
broken line 1 1 of Fig. 4. Fig. 2 is a detail

~ plan view on line 2 2 of Fig. 1 with parts

40
card-feeding mechanism.

<

* of the master-pattern, indicating the greater

broken away. Fig. 3 is a detall showing &
portion of the master-pattern. Fig. 4 1s a
vertical cross-section taken on the broken
line 4 4 of Fig. 1. Fig. 5 is a detail of the
Fig. 6 is a detail
of the pattern-feeding mechanism. ~Fig. 718
a view similar to Fig. 1 of a slightly-modified
machine designed to produce a series of cards

-~ which may be used in a loom working with a

oreater numbeér of hooks, thereby producing
a pattern in the woven material of greater
smoothness of outline. Fig. 8 is a view simi-
lar to Fig. 2 of this modified mechanism,
taken on line 8 8 of Fig. 7. Fig. 9-is a detail

number of hooks used for the same area of
pattern. Fig. 10 is a vertical longitudinal
section of a modified machine working by

m Fg. 1.

| punches exten

- means of electricity and electromagnets. Fig.-
11 is a detail cross-section of the electrical
‘portion of said mechanism. Fig. 12 1s a lon--

gitudinal vertical section of a modification
designed to operate pneumatically, and Fig..
13 is a detail cross-section of a portion of the
pneumatic mechanism. '

L)

Throughout the drawings 'lik'_e-. refe_rénce—'

ficures indicate like parts.

K. ASSIGNOR OF ONE-
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The machine is composed of the main

frame 1, havirg the outer side pieces 1* 1*
and the inner side pieces 1V 1¥. 2 1is the

thereon. This gear 4 meshes with a pinion 5,
fast upon a crank-shaft 6, which is journaled
in the side pieces 17 1¥ of the frame.
is transmitted from the crank-shaft 6
through a rod 7 to operate the feed mechan-

ism for the series of connected cards 12.
This feed mechanism consists of the pawl 8,
‘mounted on the pawl-lever 8%, to which 1s se-
cured the slotted end 7* of the rod 7.
‘pawl-lever 82 turns loosely on the shaft of the
ratchet-wheel 9, to which is rigidly fastened
the feed-roller '10. The idler-roller 10% co-
operates with the feed-roller, and the two are

held in contact by a spring 11 or equivalent
yielding mechanism. The connected series

"of cards 12 are supported between these feed-
rollers and the guide-rollers 13 132, which are
similarly held in contact by the spring 11°.

14 is a reciprocating die, through an open-

ing 14* of which the series of cards 12 are
passed, said dié having a slotted or perfo-
rated lower portion, as shown at 14°, and a
slot or serieb of perforationsin its upper por-
‘tion, which register therewith, as best shown

The die 14, extending trans-

versely of the machine between the side
leces 1Y 17, is movable vertically in slots 1%,
formed therein, and is provided with guide-
cleats 14¢ 14°, bearing against the inner faces
of the side pieces. The die is supported at
each end by the links 15 15¢, the lower ends
of which are pivoted to the die, while their
‘upper ends are pivoted to the crank-pins on
"the crank-disks 16 16®* of the crank-shatt 6.

Motion -

power-shaft, which is driven by means of the
pulley 3 and has the gear-wheel 4 keyed

70
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Above the die is the punch-rack 17, which

is perforated to hold loosely the series of
punches 18 18, &c., which pass through sald

-gerforations and are prevented from falling

y the collars 18° 182, formed on them. These

o5

d down through the vertical




2.

perforations or slots in the die 14 and reach
below the horizontal slot 142 when the die is

lifted, but do not reach said horizontal slot

10

when the die is lowered. Over this bank of
punching mechanisi is located a punch-con-
trolling device consisting of a frame formed
of bars 192 19”, which extend above and par-
allel with the punch-rack and are secured to
the side pieces 1¥ 1¥. Openings are tormed
1n the bar 192 to receive the upper ends of the

- punches, and located between the bars there

15

20

are a series of punch-stops in the form of slid-
ing blocks 20, which are set on edge one in
Iine with each punch of the series. The
blocks 20 are notched, as indicated at 208,
and 1n certain positions of adjustment strad-
dle the openings in bar 19* to permit free
movement of the punches. A cord or other
flexible connection 21 extends from each of

these punch-stops round a system of pulleys

21%;21°, and 21° and has its other end con-

235
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nected to one of a corresponding set, of verti-
cal movable fingers 22 22, &e. These fingers
have their upper ends guided in perforations
in the fixed guide-bar 222 and their lower

ends guided in a slot in the fixed guide-bar

22°. . Both of these guide-bars are rigidly
held between the side preces 1 1% of the main
frame. The lower ends of the fingers 22 are
consequently free to move transversely of the
machine, except as they are guided and con-
trolled by the perforated transversely-sliding
finger-guide 23. This sliding finger-guide 23
rests on a transversely-slotted bar 23°, aspace
23* being left between the two to form a hori-
zontal slot for the passage of the master-pat-
tern 27. The bar 23 is fastened at each end
in guide-blocks 24 242 which slide up and
down in the openings 1% 1°, formed in the
frame side pieces 1* 1*. The sliding finger-
guide 23 is accordingly mounted in these

~ blocks 24 24* and slides endwise through

them. The pattern-guide thus formed: is
supported on horizontally-extending arms of
the bell-cranks 25 252 which are pivoted in
the main frame at 25¢ 25¢, and the down-

- wardly-extending arms of these bell-cranks

SIO

are connected by the links 26 262 to the crank-
pins on the crank-disks 16 162 before de-
sctibed, and the pattern-guide is accordingly
raised and lowered by the rotation of the
crank-shaft through the agency of the above-

described mechanism.

55

- 6o

the pattern as the same is unrolled

28 is a feed-roller for the master-pattern
27. 'This feed-roller is journaled in the main
frame in the side pieces 1* 1%, and codperating
therewith there is a spring-pressed take-up
roll 282  which latter is driven from the feed-
roller in any well-known manner to take up

from the

- magazine-roller 29 and fed through the ma-

65

chine. A spring friction device 292 or equiv-
alent means may be employed to produce a

- shight resistance to the revolution of the mag-

azine-roller 29, and so keep the master-pat-

i

!

819,263

tern 27 taut during its passage through the

machine. The feed-roller 28 is driven by

pawl-and-ratchet mechanism comprising the
ratchet-wheel 30, the pawl, and pawl-lever
51 cooperating therewith, as clearly shown in

Fig. 6, and the link 32, having an adjustable

slotted connection 33 with said pawl-lever.

- The link 32 has lugs 322 32% and is provided

with a slot 32¢, through which the power-
shatt 2 extends.

34 1s a cam on the pulley 3, (see Fig. 2,) co-

operating with the lugs 322 and 32° on the

link to reciprocate the same.

35 1S a stop-returning bar mounted and
cuided in the Eorizo-ntal slots 1° 1¢, formed in
the side frames 1¥ 1¥ and controlled by the
hnks 36 362, which are pivoted to the outer

ends of the bar 35 and have their other ends

pivoted to the downwardly-extending arms
of the bell-cranks 25 252,

37 is a cam-drum keyed to the-power-sh'aft

2, having a cam-slot formed in its circumfer-

ence composed of a series of steps 372, in-
clined in one direction, and a quick-return
portion 37°, inclined in the other direction.
This cam-slot operates one end of a cam-le-
ver 38, having a pivot 382, with a vertical axis
on the main frame. The other arm of this

‘cam-lever 1s connected by the universal joint

39% to one end of the link 39, the other end of
which is connected by the universal joint 39®
to the outer end of the sliding-finger guide-
bar 23. |

40 1s a link connecting the card-feed mech-
anism (see Fig. 5) with a cam 41 on the oear
4, the said link being provided with a slotted
end, 402, through which the power-shaft 2
passes, and the lug 40°, with which the cam

41 cooperates. This cam will serve to give

the card-feed mechanism an extra movement
periodically for the purpose of carrying the

punching mechanism safely across the con-

necting-line between adjoining cards. The

8* operate independently each of the other by
reason of the fact that while the link 40is piv-
oted to the pawl-lever its other end is slotted
at 40* and moves idly on the shaft 2 as the
awl-lever 82is moved by the link 7, and simi-
arly link 7 is connected to pawl-lever 8 by
pin-and-slot connection 72, which allows a
consilerable amount of lost motion during
the rotation of the crank-disk 16. The two
mechanisms are so timed that cam 41 acts
when link 7 is well over to the right, (see Fig.
5,) so that slot 72 permits the extra move-
ment to the right of,thé pawl-lever 82 given
to link 40 by cam 4 - - s
“In the modified mechanism shown in Fig.
7 the power-shaft 2, driven by a belt-pulley
(not shown) or in any other suitable manner,
has mounted upon it a gear-wheel 42, which
meshes with a gear 4® mounted on a stud-shaft
43, which also carries a cam-drum 67. As
shown, the diameters of the gears 42 and 4¢

. .
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“two feed mechanisms connected to pawl-lever
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have the ratio of one to two, and consequently
the cam-drum 67 makes but half a revolution
for each revolution of the power-shaft. Ac-

cordingly the cam-drum 67 is made of twice

the diameter of the cam-drum 37 and has
double the nuniber of steps 672 formed 1n the
cam-slot. The other connections of the ma-
chine are the same as those before described.
except that preferably the pattern-feed con-
nection 33 is so adjusted as togive the niaster-
pattern only half as much travel at each step
of the feed as before. This modification of
the speed can also be produced by moditying

- the pitch of the cam 34, which operates the

15

20

25

36

- cept that nouniversal-joint mechanismis nec-

- 35

pattern-feed.

- In the eleétrically-opemted modification

shown in Figs. 10 and 11 the pattern-guide
consists of the bar 44, of conducting mate-
rial, and the non-conducting slotted bar 45
below the same, the two being rigidly fixed 1n

the side frames and leaving a space or hori-
zontal slot between them, through which the

pattern 27 passes as before.
~ transversely-sliding finger-guide bar 23 of

In place of the

the other constructions thereisa transversely-
sliding bar 63, which carries a series of spring,

fingers 46 46, of conducting material, each of

which is connected, through wires 53 and 54,

with a source of current-supply 52. This bar

63 ismoved by the cam-lever 38 as before, ex-

A \ ‘ :
essary between the two, the bar 63 having no
vertical movement. The bell-cranks 25 25*

are no longer necessary, the place of each one

being supplied by a swinging lever 47, which
corresponds to the downwardly - extending
arm of the bell-crank. A wire 48 extends

from the conducting-bar 44 to the commuta-

40

tor-finger 49, which cooperates with the rotat-

ing commutator 50, having a non-conducting
segment 50

A wire 51 extends from the
commutator-shatt to one pole of the battery

52 or-other source of electrical current, and

45

connected in circuit by wires 53 54 between
the other pole of the battery and each of the

fingers 46 there is an electromagnet 53* 532

50

25

tern 1s drawn.

53¢, &c.
an armature or movable core 55* 55°, &c.,
and each of these armatures is connected to
one end of a bell-crank 56® 56, &c., the
other end of which is connected by a cord 21
to the punch-controlling mechanism as be-
fore. _ U

~ In the pneumatically-operated mechanism
shown in Figs. 12 and 13 the pattern-guide 1s

replaced by a hollow transverse beam or

tracker-bar 57, over which the master-pat-

‘chambers 572 57° formed therein, which cor-

6o

respond in number to the movable fingers of

the mechanical device or the contact-fingers

~of the electrical device.

65

h KEach chamber 572
57%, &c., has a series of suction-holes 57¢ com-
municating

communilcating with the air-passage 68.

Each of the magnets 53%, &c., has

This hollow beam has air-

therewith corresponding In num-
ber to the different steps of travel of the mov-

&

“able fingers of the other forms of the mechan-

ism. Over these suction-openingsis a trans-
versely-sliding perforated bar 58, which has
an opening 58P for each chamber 572, &c.,and
on which 1s superimposed a loosely-connected

‘duplicate bar 59, having openings 59°, the

two being connected together by the pin-and-

7¢

slot connection 59# (see Kig. 13) and the two

being connected to the lever 58*, which 1s

oiven motion corresponding to the cam-lever
38 by means of ‘cam mechamsm. (Not
shown.) A series of tubes 57¢ are connected
to the wvarious air-chambers 1n the hollow

beam 57, and these connect with the ordi-

nary pneumatic-valve system, which, as indi-
cated in Fig. 12, comprises the low-pressure
suction-chamber 60, a series of piston-valves

each tube 57¢ and said chamber 60, valves
62, operated thereby to open communication
between the air-passage 64* and the space 64,

which communicate with the open air, the

piston-valve 65, connecting the air-passage
642 with the high-pressure suction-chamber

66, the valve 67, operated thereby to alter-

nately connect the air-passage 68 with the
high-pressure suction-chamber 66 or with the
air-inlet 672, and the collapsing bellows 69,
. A
series of said bellows 69 69 are shown banked
one behind the other, as are the magnets in
the electrical construction for the purpose of

75

30

61, controlling the communication between |

go

95

saving space, and the vibrating member of
each pair of said bellows i1s connected by

cords 21 21 with the punch-controlling mech-
anisin as before. | | S

100

The mode.of operation of my inventionis
asfollows: Rotation being given to the power-

“shaft 2, the crank-shaft 6 1s rotated at a

higher rate of speed, and the die 14 and the
pattern-guide are given vertical reciproca-

105

tory motions, while the pattern-feed mechan-

1sm and the card-feed mechanism are also set

in operation. In the drawings the propor-

tion of the gear 4 to the pinion 5 is as eight to
one. Consequently the cards are fed for-:

ward eight steps and the die and pattern-

110

cuide are lifted eight times for every step for-
ward which 'the pattern makes.” In the

same way the cam-drum 37 has eight feed-

the lower ends of the fingers carried thereby

| are moved elght corresponding steps from
right to left transversely across the face of
the pattern before the quick-return portion
37% of the cam returns them to the right-

‘hand position. The master-pattern for either

- o, e vl : eU- 115
steps, so that the shiding finger-guide 23 and -

120

the mechanical or pneumatic device is painted

or otherwise superimposed upon a web of ma-
terial having regular rows of perforations,
such as a strip of perforated paper or a strip

,1-'25'

of wire-cloth. The number of perforations, '
counting transversely across the web of ma-

terial, is equal to the number of fingers 22

multiplied by the number ““8,” and the'l-xgo;




4

parts of the mechanism are so designed that
the first finger will register seriatim with each
of the first eight spaces, the second finger
with each of the second eight spaces, and so
on as the machine is operated. = As the cards
are fed forward eight steps for each one step
of the master-pattern, it 1s evident that each
punch which corresponds to a yielding finger
will tend to punch a series of eight holes ex-

o tending across each card if said punch- is

20

thrown into operation at each reciprocation

of the die. Looking at the fragment of the
pattern shownin Fig. 3, the various positions
of the first finger «uring the progress of one
card through the machine, during which time
no feed of the pattern takes place, are repre-
sented by the numbers one to eight consecu-
tively. The perforations in the web of the
pattern being filled up by the superimposed
design at points which would come in con-
tact with the lower end of the first finger in
the first four positions, it is evident that dur-

~ 1ng these reciprocations of the pattern-guide

25

30

0

45

the said finger 1 will meet with an obstruc-

tion when the patternis lifted up in contact
with its lower end, and said finger will ac-

cordingly be lifted in each case. This lifting
action of the finger, as indicated in Fig. 4,
will produce a pull on the cord 21 and draw
the punch-stop 20, corresponding to the first
punch, mto the position shown in Fig. 1,
moving the notch 202 out of line with the top
of the punch and placing the full portion of
the stop in line therewith. Accordingly on
the upward motion of the die 14, which takes
place after said punch-stop has been moved
into position, the first punch will strike the
stop and remain stationary and a hole will be
punched in the card. On the downward mo-
tion of the pattern-guide the first finger will
come to rest by reason of its collar 22¢ strik-
ing the slotted bar 22° and this finger, as well
as all the other fingers, will be held up by
this bar while the pattern is carried down
free of their ends, and they are left free to be
swung one step to the left by reason of the
cam-lever 38 moving over one of the steps
37¢ of the cam-drum 37, when the operation

~ will be repeated. This operation controlled

50

55

- perforation in the

- Do

by the first finger being repeated four times
consecutively, the four holes shown in the
first row in card 12 will be produced. When
the finger comes into the position indicated

by the numeral 5in Fig. 3 and the patternis |

lifted, the lower end of the finger will meet
with no resistance and will go through the
pattern. Consequently
there will be no pull on the cord 21 and the
punch-stop 20 will remain in its normal posi-

tion, with the notch 20 registering with the

~upper end of the first punch. Accordingly

the said punch will be lifted by the card 122
when the die is lifted, and no hole will be
punched in said card,

In the remaining
65 three positions, the pattern-space beingfilled, |

-

819,263

the finger will be lifted, the punch locked,
and three holes punched, all as shown in Fig.
2. 'This operation is being carried out by

each of the other punches In a manner con-

trolled by its corresponding finger in accord-
ance with the condition of the pattern under-
neath 1t, and the result is as many series of
perforations across the card 12* as there are
fingers 22, as indicated in Fig. 2. After the
eight operations have been performed as
above described the quick-return section 37"

75

of the cam 37 swings the fingers over to the

right again, and during its return the cam 34
on the pulley 3 has operated the pattern-

‘feeding mechanism to feed the pattern for-

ward one step, the cam 41 on the gear 4 has
given the card-feeding mechanism an extra

| Jump to bring the next card into position in

the punch mechanism, and the parts are all
in position for a repetition of the operation
on the next card. Itisunderstood, of course,
that after each downward stroke of the die,

‘whereby all the punches are dropped down

into their lowermost position, the return-bar
39 1s moved to the right to replace all the

punch-stops in their former position.
In the modification shown in Figs. 7 anl 8

the feed of the master-pattern is cut down
one-half, and while the yiel''ing fingers 22
are swung through the same transverse are,

8o that each finger covers the same section of

the pattern as before, this swinging action is
civiced up into sixteen steps instead of eight,
and the web on which the pattern is place |

| must accordingly have twice the number of

perforations to the same wi'th as well as
twice the number of perforations for the

same length. In this case the line of perfo-
rations mac'e by any one punch curing one
complete vibration of the fﬁlgers will accor -
ingly extend across two cards 122 and 12° un-
less carc's of twice the width are substitute |
or the card-feed is cut down one-half.

~ In the electrical mechanism the operation
15 substantially as before described, except
that in this case the web on which the master-
patternis pro< uce * shoul ' be of some non-con-
cucting material and the pattern forme!

thereon by some fluic or other material which

will change those portions of the web to which
1t 1s applies! into a con "ucting material, * Ac-

corcingly there will be a current passing
through those circuits whose fingers 46 rest
on the portions of the pattern which are elec-

‘trically con. uctive at each operation of the

machine, and these circuits will energize their
respective magnets and pull the punch-stops
Into operative position, accor.ingly punch-
ing holes in the car.’, while those fingers which
bear on non-concucting portions of the pat-
tern will break their correspon<ing circuits,
their magnets will not be energized, and the
corresponcing punch-stops will remain in the

osition mnto which they have been thrown
Ey the return-bar, so that the punches will

80
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) 1ift idly and not produce perforations in the ' ments of yielding fingers mighit be substi-
N tuted for those shown, and the connecting -

10

24

30

35

40

50

55

Oo

card. While the sliding finger-carrying bar
63 is being moved back from one extremity

of motion to the other Curing the passage

from one card to another the commutator-

finger 49 rests upon the non-con ‘ucting seg-

ment 502 of the commutator 50, and no cur-
rent-passes through any of the magnets, an-
consequently all of the punch-stops are out
of position and none of the punches operate.

In the pneuniatic modification the master-
pattern is again formed on a perforated web,
and, contintieus suction being keptup on both

the high and low suction-chambers, the a‘'-

mission of air through any perforation in the
pattern to the perforated slide-bars 58 and
59 and through them to the air-chambers and
suction-pipes will permit the valves to lift
and produce a suction on the corresponding
bellows, which will throw the punch-stop out

of operation. With this construction the ar-

rangement of the punch-stop is reverse-, so
that normally all the punches operate, and it
is only when air is admitted to a particular

tube and the corresponding bellows operated

that a punch-stop is pulled out of posttion

and the punch accordingly Cisabled. Thisre-

versal is necessary, because the stop mech-
anism is positively operate 1 by a perforation
in the pattern, whereas in the mechanical
form the punch-stop is positively operate !
by the unperforate’ portions of the pattern.
Bv reversing the mechanism, as above ce-

seribel and as shown in Fig. 12, it 1s possible -

to use the same master-pattern either on the
mechanical or on the pneumatic ¢ evice.
During the return swing of the yiel’ing

fingers it is evi'ent that all admission of air

to the suetion-pipes must be shut off, as other-

wise all the punch-stops would be moved and

the mechanism ceranged. This is accom-
plished by the loose-motion conneetion be-
tween the two bars 58 and 59, which 1s so Ce-
signed! that when the bars are pulled to the
richt (see Fig. 13) the correspon-ing open-
ings through them ¢o not register and the
air-passages are closed; but when they are
pusrlefl to the left Curing the operating por-
tion of the machine cycle the corresponding
openings register and codperate with the suc-
tion-holes in the suction-bar in the manner
hereinbefore (escribed. - '
The advantages of my invention comprise
its perfect automatic action, which renders 1t
hossible to dispense with skilled operators

and substitute therefor the services of one

man to oversee and adjust a large number of

machines and the consequent great economy

resulting therefrom.

It is evident, of course, that various changes
could be made in the details of construction
illustrated without departing from the spirit
and scope of my invention. Other forms of
punching mechanism and other arrange-

mechanisms between these and other parts
might be modified in numerous ways which
will occur to the skilled mechanic. The con-

struction of the punch-controlling mechan-
‘ism 1night be varied and also that of the va-
| rious feed mechanisms. The character of the

connecting-gearing and the various adjust-
ments of parts might be altered; but all such
moifications would still be within the bound-
aries of my invention so long as the essen-
tial principle ol operation above ¢escribed
an 1llustrated is preserve-. o
Having therefore described my invention,
‘what I claim as new, and desire to protect by
Letters Patent, is— e
1. An automatic pattern-transferring ma-
chine comprisirg a moving pattern, a moving
series of cards, a series of fingers adapted to
codperate with said moving pattern, means

for moving the fingers transversely relative
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to the pattern, a series of perforating devices

adapted to cooperate with the cards, and
méans controlled by the fingers for control-
ling the movement of the punches.

2. -An automatic pattern-transferritg ma-
chire comprising a moving pattern, a movirg
series of cards, mears for imparting motion
to said cards, a series of fingers adapted to co-
operate with said moving patterr, means for
movirg the pattern vertically relative to the
fingers, mears for moving the fingers trans-
versely relative to the patter:, a series of
purches adapted to perforate the cards,
means for movirg the cards vertically rela-
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tive to the purches, and means controlled by
the fingers for controlling the movement of

‘the purches. S

3. An automatic pattern-transferring ma-
chire comprising a moving perforated pat-
tern, a movingseries of cardsto be perforated,
means for imparting to said pattern ard

cards rates of forward movement different

from each other, a series of reciprocatoryfir-
gers adapted to codperate with the perfora-
tions in the moving pattern, means for mov-
ing the fingers across the pattern, a series of
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punches adapted to perforate the cards, and

means controlled by the firgers for throwing
the punches into and out of action.

4, An automatic pattern-transferring ma-
chire comprising a movirg strip of material

:-:‘15

having successive’ series of transversely-ar- -

ranged perforations therein, a series of trans-.

versly-arrar ged fingers adapted to coact with
such perforatiors, means for reciprocating
said fingers transversely across the moving
strip of material, means for vertically recipro-
cating the moving strip of material relative to
the fingers, & moving series of cards, a series
of punches arranged transversely over the
cards, means for imparting a forward move-
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ment to the cards greater than that imparted
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- through the machine, a bank of
mechanisms through which the cards are fed, |

10

“turn, controlling the pur ches:

S

to the moving strip of material and means
controlled by the movement of the
for controlling the punches. _

5. An automatic pattern-transferring ma-
chine comprising a perforated pattern , Means
for imparting forward movement to said pat-
tern, a series of firgers adapted to coact with
the perforations in sald pattern, a series of
moving cards, means for imparting forward
movement to said, cards at a rate which is a
multiple of that imparted to the perforated
pattern, a series of punches arranged in rela-
tion to said cards, means for reciprocatirg
the fingers across the
mechanism controlled by the fingers and, in

6. In an automatic pattern - transferring
machine, the combination of mechanism for

feeding a continuous web of blank material

through the machine, a bank of punchirg
mechanisms through which the blank web is
fed, controlling devices for throwing each
punch into or out of operation independently
of the others, mechanism for feeding a perfo-
rated master-pattern through the machine at
2. speed proportional to that of the web, a se-
ries of yielding fingers arranged in operative
relation to the perforated pattern, means for
causing said pattern and fingersto alternately

approach toward and recede from each other,

and a-connection from each finger to a punch-
controlling device, together with means for
giving the fingers an intermittent motion
across the face of the master-pattern.

7. In an automatic card - punching ma-
chine, the combination of me chanism for feed-
Ing a series of connected cards step by step
punching

controlling devices for throwing each punch

fingers
| | Mmaster-record step by step through the ma-

moving pgttern and

——r
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into or out of operation independently: of all
the others, mechanism forfeeding a perforated

chine, the pattern being fed one step for
every predetermined series of steps the cards
are fed, a series of yielding fingers arranged in
operative relation to the perforated pattern,

means for causing said pattern and fingers to

alternately approach toward and recede from
each other, a connection from each finger to a
punch-controlling device, and means for o) V-
ing the firgers a step-by-step motion across
the tace of the pattern synchronously with
the step-by-step motion of the cards. _

8. In a mechanism for giving a step-by-
step feed-motion to a connected series of
cards, the combination of the feed-rollers,
pawl-and-ratchet mechanism, a crank-shaft
and conrecting-rod to said pawl, a quick-ac-
tion cam geared to the cranE—shaft by speed-
reducing gearing, and
sald cam to said pawl. . _

9. The combiration of step-by-step feed
mechanism for a web-pattern, a series of fin-
gers movable across the face of said pattern
at right angles to its lire of travel, a rotating
cam geared to the feed mecharnism so as to
make one rotation for each step thereof, the
face of said cam having a series of steps 1n one
direction, and a single return step in the other
direction, mechanism for moving the fingers
across the face of the pattern, and connec-
tions between said mechanism and said cam.

In testimony whereof I affix my signature
In the presence of two witr esses. '

HENRY PRICE BALL.

Witnesses:
J. K. PEARSON,
Frank (ConNOR.
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