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PATENT OFFICE.

WILLIAM C. HOLLISTER AND IEO Iv’i..'CI-IAPMAN, orF CHICAG‘-b, ILLINOIS, ASSIGNORS

©TO CHICAGO 'LINO-TABLER COMPANY,
OF ILLINOIS. - . :

MEANS AND METHOD FOR PRODUCING
' Application filed March 7,

Our invention relates to improvements in

- methods and means for producing ruled

w
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printing forms and has special reference to
improved means and methods for producing
suitably spaced openings in printing or non-
printing rules or members for properly hold-
ing and spacing what ave called vertical
rules in tabular matter, especially where the
form is made up of line printing members
or type stugs. o e
As horizontal ruling members are common-
ly made for interposition between printing:
strips or slugs, they are type high and usual- -
ly, if they are thicker than two points; they
have a shoulder which is .043 of an inch be-
low the top of the printing surface. Rising-
above this shoulder is a V-shaped printing
part, and in the method herein involved this
upper part is perforated by V-shaped open-
ings having overhanging side walls for re-
ceiving and retaining vertical ruling mem-
bers of a similar triangular shaped cross-
section, 'This present invention has to do
with the production of thesc rule receiving
openings, a number at & time and in properly
spaced relation to match or register with the
tabular matter being composed. -
Many features of importance relate to
structural and adjustment means by which
we are enabled to readily assemble a series
of independent punches in a desired relation,
and to simultaneously operate the punches,
also to set a horizontal rule or dash slug in
relation to the assembled punches for oper-
tion thereon. Other features relate to the
construetion. and manipulation of the indi-
vidual punch units, the construction of the
machine for the convenient assembly there-
in of the punchesand their simultaneous and
proper manipulation. ’ '
We have also devised a simple means of
spacing the individual punch units in the
machine for producing properly spaced rule
holding openings in cross or horizontal dash
slugs to properly cooperate with the prepared
printing type slngs. ‘ AR
TFurther -features of importance will be

‘made plain from the following specification

- and .claims taken in conjunction with the ac:

e

- pur invention;

companying drawings, forming part of this
specificaton and in which:— -

~ Figure 1, is a top plan view of a slug
punching machine made in accordance with

OF CHICAGO, ILLINOIS, A CORPORATION

VERTICALLY-RULED PRINTING FORMS.
1925, Serial No. 13,734,

Figure 2, is a front elevation of the ma-
chiney S

Figure 3, is an end view
left hand end of Figure 2;

Figure 4, is a vertical transverse section
on theline 4—4 of Figure 1;

Figure 5, is a_detail horizontal sectional
view of one of the punch units on the line
5—b5 of Figure 4; S

Irigure 6, is an end view from the right
hand end; - ,

TFigure 7, is a detail vertical section on the
line 7—7 of Figure 1; ‘

_Figure 8. is a sectional view similar to
Figure 7, showing a different position of
some of the parts; o
_TFigure 9, 1s a fragmentary, horizontal, sec-
tional view on the line 9-—9 of Figure 6;

_ Figure 10, is a diagrammatic view, partly
in vertical section and illustrating some of
the movements of the punch operator;

Figure 11, is ‘a view similar to Figure 10,
illustrating other movements of the punch
operator; ' ' ‘
. Figure 12, is a fragmentary plan view of
a printed sheet, showing a table such as is
produced by the product of thé machine;

Vtaken from the

Figure 18, is a fragmentary perspective:

view of one of the punched rules:

Figure 14, is a fragmentary perspective
view, showing a line printing.rule similar to
that shown in Figure 13, with a piece of ver-
tical rule in one of the notches thereof.

Figure 15, is a fragmentary perspective
view of a-different form of rule provided with
vertical rule receiving openings;

Figure 16, is a side view of one of the punch
units?

Figure 17, is a front view of one-of the
punch units; '

- Figures 18 and 19, are horizontal sections
of the punch unit on the line 18—18 and
19—19, respectively, of Figure 16; :

Figure 20, is a side elevation of one of the
punches; ’ ‘

Figure 21, is 4 transverse section of one of
the punches on the line 21-—21 of Figure 20;

Fignres 22, 23 and 24, are respectively sim-
ilar end views of three forms of rule holding
slugs or type form members; " . :

TFigure 25, illustrates another method of
setting a series of the punch units, in this in-
stance to register properly with a prepared
slug or any other prepared scale or sample
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111d1c iting the proper spacing of the punch
units;

Figure 26, is a view-in elevation of a series
of matrices used to produce 2 printing sluo'
for'tabular werk ;.

Figure 27, is a similar view of the matrices,
ehcept that the blank matrices have been re-
moved and punch umte substituted therefor;

Figure 28, is a fragmentary, plan view of
a Lype form, "such as would be built up by the
assistance of our system;j .

Figure 29, is an end view of the type form
shown in Flourc 28

Figure oO is a trwmentwr perspective

view of a prmtmor sluo" pr owded with rule

holding projections;

I‘mhre 31, 1s a view smular to Figure 30,
shov*mtr the projection perfor: ded and a
piece of rule therein ;’

Figure 32,1san cnlar ged fr 1(rmontfuy, side
elevatxon of the slog shoven in Figure 80;

Tigure 33, is.a vertical secmon on thg line
ou——33 of Tlom'e 32

TFigure 3)4_ is a view similar to Figure 39
> bat showmo the projection perf orated and a

rile held: therem s
I‘lcuxe 35, is. a side elevation of a matlm
for use in 2 line casting: machine and pro-

vided with a notch adftpted to produce the

{form’ of ru]
Figure 343

Flcrur 36 is an enlarged; fragmentary,
side’ “elevation of the matrix in Figure 35,
and particularly showing the pxowctlon
forming notch ; and

I‘mure 37, is a detail, horizontal, sectional
view on the line 37—387 of T Figtre 36.

In gaid drawings 1 Jllustr],teq,‘t rectangu-
lar base to which upwardly projecting posts
2 and 3 are rigidly secured, one at each end,
and adjacent to the rear ed(fe of the base,
These posts are gecured by screws 4. The
apper parts. of these posts ‘are offget in-
wardly, as shown at 5, and rest at these points
upon o finigshed, top %Luffzce 6 of the base.
The opposed fices 7 of these posts are

holding plo)ectlon shown in

“vertical and parallel with each other and

:m, eoincident with similar surfaces 8 on
tha base 1 beneath the posts 2 and 3. Be-
tween the opposed surfaces 7—7 and 8—8 the
various oper ating parts of the machine are

“riipunted,

ot
57

60

65
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The top surface 6 of the base forms a table
or surface upon which the punch units can
be placed and held in alignment, and said
surface 6 extends from end to end of the ma-
chine.
edge by a fixed ]ongituiinal shoulder ‘'mem-
, secured to the ba: el bV serews 10 and
hwmo a o fear LC e-11 against which the
Duneh units 12 are clamped to hold them in
perfect alignment during the punching op-
erations.

Tor thus clamping the punchmo units we

provide a clampmo member 13, having a lon-

This surface 6 1s defined at its front

1,682,514

gitudinal jaw 14  opposed to the clampln(r
member 9. The member 18 is pivotally
mounted at. its ends between the surfaces 8
upon pivots 15 to swing
to move the jaw 14 from and toward the op-
posite member 9 to release and clamp -the
punch units 12. For swinging the member
18 we provide it with arm 16 which extends
forwardly beneath the top of the base and
carries on its forward end a cam member 17
mounted on a horizontal bearing pin 18 se-
cured rigidly in the free end of the arm 16.
The cam member 17 is rotatable on the pin
18 and has an eccentric cam surface 19-which
can be turned into engagement witli the under
surface of the top of the base 1to depress the
free end of the arm 16 and cause the clamping

jaw 14 to swing toward the opposite clamping

member 9. Normally the clamping jaws are

held separated by a tension spring 20 con- &

nected at its lower end to the arm 16 and at
its upper end to the base 1. The cam mem-
ber 17 is cut away on the side opposite to the

cam part 19, as shown at 21, to'permit the

arm to rise sufﬁmently to cause the proper
spreadmrr of the jaws 9'and 14.

Between the surfaces 7 of the posts 2 and

baek and forth so as

70

<t

80

90

3 o second ]0ng1tudm‘11 memiber 22 is. ar- .

ranged and extending from post to post. .

This member is the punch operator and is
mounted to swing on a horizontal axis, its

front part being ad‘mterl to. swing’ up and

‘down to operate the punches it ig provided
with forwardly extending rigidly projecting
handles or lever arms 23, one it each end, by
which it can be easily oper wted. The opera-
tor is mounted on a bearing rod 24 which ex-
tends through the posts 2 and 8 and the ends
of svhich are Supported in bearing members

25 at one end 26 at the other end, w Hich hmw

inner bearing ends 27 1‘0tf1t%b1y mounted in

bearing openings 28 provided m the posts 2-
The ends of the rod 24 are eccentri-

and 8.
cally mounted in the bearing members, &s
shown in.the several figures, and are 1‘1mdly
connected thereto to rotate therewith. -One
of said hearing members 25 is plOVlded on
its outer'end with a knurled head 29 by which
the bearing members and the rod 24 can be
rotated.
ited to 180° by a pin 31 vigidly projecting
from the outer end 32 of the bearing member

96 and which contacts with suitable stops 33

on the post 3. DBy rotating the rod 24 with
ity eccentric bearing members 25 and 26 the
operator 22 is moved, bodily back and forth;
this 1s for engaging and disengaging the
punches, as will be more fully des cnbod lere-
inafter.

While the StOpS 33 prevent the I‘Od beln“‘
rotatéd too far-in either direction, we pro-
vide accurate setting means for. the members
25-—26.. This conmsts of a ball 34 and a
spring 35 carried in an opemnw 36 prov1ded
in the post 3 Whl(‘h carries the bearing mem-

The rotation of the rod 24:7s lim-
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ber 25, and the bearing meniber is provided

- with two ball receiving depressions 37 into -t
which the ball is forced by the spring.

These
depressions are accurately placed to properly
set the rotatable. member comprising the rod
24 and the eccentric bearing members. The
operator 22 is rotatably mounted on the rod
24 and can swing up and down with the bear-
ing - members in- either limiting position.
When the operator is moved forward it is
in punch operating position; and when moved
back it is free of the punches and can be swung
up so that the handles extend substantially

vertically, as shown in: dotted lines.in T10-
ure 8.

On many type slug cashnrr machineg-of-

which the well known: lino- type machine is
typical in the making of printing slugs for
tabular matter, a series of letter or homu
formine matrices 88 are assembled with what
ave called blank matrices 89 properly inter-
spersed, so that when the slng 40 is cast it
will have proper letter or figure forming pro-

jections 41 separated by blank spaces or sur-
_These blank matrices can be of uni-

form thickness andwe preferably make. the
punch units 12, which each comprise a suit-
able punch carrier or housing 43 and a punch
member 44, of equal thickness with the blank
matrices so that, as shown in Figures 26 and
27, the punch units 12 can be substituted for

: the blank matrices in the assembled line of

matrices, and the housings will be spaced in
accordance with the spacing of the blank mat-
rices 39. Each housing 43 has'a lower end
which fits between the fixed abutment 11 and
the clamping member 14, and at the forward
edge of the housing it is pl ovided with a lon-
01tudln<\1 guide opening 45 for containing the

' punch 44. The punch unit is of a hnloht to

seat upon the flat surfuce 6 °of the basb, and
at the height of the top surface-of the guide

bar 9 it is- plowded with ‘a. notch 46 Wmch 18

- equal in depth to the usual height-of ‘print-

60

ing characters on lino-type sluos. such as the
pE moc‘mone 41, aboeve the blank s spices 42, viz,

43 thousandthis of an inch. Above this notch
the front edge of the housing prO]ectcs forward

to form a shoulder or surf ice 47 which 1s ex

actly .043 of an inch above the bottom of the
notch 46 This surface 47 extends up along
the housing a short chstfmce, and above this
point the housing projects still further for-

'w(ud uO provide the punch-g Oulde opening 45.

Preferably the punch carrier is niade from
a single piece of metal of uniform thickness
and, as indicated in Figure 5, the guide open-
ing for tho punch is made b'y fivst milling a
slot 48 of the right shape to receive and oumo
the punch and deep enough so that the free

od oeg 49 ab ihe sidesof tne slot can be formed

in (OW’U d-cach other, as shown in full lines,
i igure 5, to close the front edge of the slot
and comp]me the nmde opening 45,

“along one side of its upper edge.

are-free of the opuatm, so that the ope

The

o>
B

bottom 50 of the slot is V-shaped to receive
the V-shaped rear edge 51 of the punch 44.
The rules 53, as shown in i igure 14, which
are designed to be inserted into and held in
the openings produced by the punches 44,

are triangular in cross-section, having a flaf
base 54 and a more or less sharp top pnntmo :
,_eJOe b3, deendlno on the kind of line, that

s to- bc printed.  "These rules are .043 of an
inch m hught and are adapted to rest on the

blank tops of lino-type and similar slugs-

with their printing edges 55 in the top print-
ing-plane of the LJ pe tonn as best indicated

in. Fieure 29 The punche% ave formed to
produce the triangular openings in the upper

edges of ruling members for receiving these
uﬂ.os , _
‘Printing rules are of several kinds as to
fuel

shape, size, ete., and we have illustrated two
typieal forms.. One {orm, &5 shiown in Fig-

“ure 13 at 57, hasa relatively thin body 58 a nd

also "a relatively thin ])rnmno portion 59
The por-
tion 59 rises from a flat top surface 60 which
15..043 of an inch below the printing surface
and 1s coineident as to height with the blank
surfaces 42 on-the printing slugs, and the bot-
toms of therule openings 56 are coincident
with this surface 60. 'The rule 57 has the
printing strip 59 arranged coincident with
one flat side of the rule and nsualiv con-

stitutes. what is known as a hair line rule.
‘The -other typical rule 61, shown in Figure

15, has-a printing rib 62
tiall v along the center of the flat T top 63 of the
rule antem of along one'edge.. Ourmachine
is arranged for puncling the rule receiving
openings 56 1n both me,@ styles of rules and
for. p‘(m“lly gauging depths of these
openings from The pr mtmv facos of the rules.
The punches 44 are each formed of a flat
strip-of metal, preferably cqual 1 thickness
to the width of the base of the V-shaped edge
51 -and - preferably “about three times the
height of said - V-shaped edge portion in
width, provided with a body p()lmon 64 ox-
tending longitudinally of the V-shaped edge.
The bodv portion is cut away at Lbo To“’m
end, Jeaving the lower end 85 of the V-g
edge projecting freely to serve as the punch
proper.  The upper end of the punch mem-
ber projects above the housing and is pro-
vided with a rearwardly extending projec-
tion 66 adantr'd fou Ousza'rmnom b3 the punch
operator 22 and below this projection with @
stop projection 67 adapted to. contact with
the upper-end of the housing 12 and limit the
downward movement of the punch.
particilar-function of the stop 67 isto hold
the several punches with theiv ])10)<><txom
66 in. 1101'17011&11 alignment when the punches
rator
can be engaged-with them in & mianner to be
described. lhe edge of the V- sT aped punch

r,‘]'\(‘
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is coincident with tlie bottom surface 68 .of-

the notch 46, and the bottom surface 69 of
the V=shaped punch end is coincident with
the

incline, approximating somewhat the inclina-
tion of the ribs 59 and 62 on the ruling mem-
bers 57 and 61.  'The top of the rule support:
9avhich extends along in front of the punches

‘and upon which the ruling members are laid

for punching is on the level of the forward
edge of the lower end 70 of the notch 46,.s0
that a ruling member laid flat on this support
is in position to be pushed- forward to canse
its top vib to be projected into the notches
46, When ruling members like those shown
at 57 are to be punched they ave pushed into
the notches 46 until their printing edges con-
tact. with the bottoms: 68 of the notches 49,

thus properly aligning the rules for punch-
For arranging the device to punch rules

ing.

- like that shown in Figure 15, that is, rules in

o
st

which the rib is not coincident with one side
of the rule, there is provided a removable top

strip 71 on the rule support 9 which can be

taken off, thus providing a lower supporting

2]
o

40

surface for the slug which has the rale hold-

“ing’ projection set in from a side face and

causing the projection or rib 62 to properly
register with the notches 46. -

In order that a punch may be enabled to
cut a hele in a member being punched it is
necessary ‘that a: die opening be provided,

into which the cutting end of the pumch is

projected in the punching operation. The
production of the relatively small die open-
ings for use in producing the small triangu-
lar openings, for the vertical rules: 53, has
been a problem, and it is almost an impos-
sibility to produce such openings in the solid
metal. We have succeeded in simplifying

“the production of such: die openings by -the

(3
<t

60

following simple construction. . The. front
edlge 48 of the punch holder, below the notch
46, terminates in a vertical flat surface 47"

coincident with the frout surface 47 above:

the notch 46 aud alzo coincident with base
of the triangular punchend 65, and in clamp-
ing the punch units in place in the machine
this surface 47’ is clamped- tightly against
the rear edge of the supporting strip 9. The
strip 9 therefore forms the third side of the
triangular die opening. Tt is relatively easy
to cut the V-gropve in the die holderin which
the punch fits and operates, as this is"done
with a-suitable milling cutter, and when this
noteh is closed by the supporting strip 9 the
die opening is completed and all the corners
of the opening can-thus readily and cheaply
be made perfect. L
In making up some tabular forms rule
holding members 72 similar to the mem-
ber 61 are made use of which have ribs 73
which do not rise to the printing surface,
such a member is shown in Figure 24,- In

e surface 47 of the housing. The lower
end or surface 70 of the notch 46 is on a slight

1,682,514

punching this form the top flat surface T4:

of the member which is .043 of an inch below

the: printing surface. of a printing fori . is

used to properly. set-the member: for:punch-
ing. Thememberis pushed in until this sur-

punch, then as before the punches are-oper-

ated and the notches cut.. Any number of-

the punch units 12 can be arranged in the.
machine between the posts 2 and 3.
are set upright on the supporting surface 6
and are clamped tightly against the rear
edge 11 of the plate or bar 9 by the clamping

member 13, - The lower end of the rear edge
of each housing is inclined outwardly; as:

‘ oo Yo O ] . o .
shown at 75, Figure 16, and the engaging sur-

-face of the clamp member 13 is likevisé in-
clined so that the action of the clamping mem- =

ber will be to.force the housings downwardly
upon- the surface 6 and forwardly. against

the surface 11 for holding the housings ac--
, n - pe Below the notch 46
.cach housing is provided: with-an extension

curately in - position:

76 of the V-shaped opening.or groove for re-

ceiving the point of the punch as it descends.

to the lower limit of its movement and below
this point, as shown at. 77, the groove or open-
ing 1s flared out to afford ample clearance
for the chips cut out by the punch, and the
frame is provided with a longitudinal chip
groove 78 and clearing holes 79 may be pro-

vided through the base at intervals through.
which the chips can fall out of the machine.
At the lower end of the forward. edge of-

the housings, each is provided with a for-

wardly projecting toe 80 which is adapted-

to enter-a groove provided under the adjacent
edge of the rule support 9 ; this is for the pur-

pose of preventing the housings being inad-
vertently pulled up even if -the clamping -
member 13 should not be clamped tight. This

groove is less in height than the toes 81 as
ordinarily made on lino-type matrices 88 for
a purposeto be described Iater.  Aswell:illus-
trated in the drawings the punch units can
be placed in any. desired spacing in the ma-
chine and we arrange the operator 22 so as

to be readily engaged with them -and to be:
disengaged from them and swing out of the

way to permit of-their being placed in and
removed from the machine and arranged in
any. desired relation. R
~When the punches are not engaged by the
operator 22 they naturally drop down: until

the stop projections 67 on the punches rest

on the tops of the housings, in ‘which position
each punch is at the-lower limit of its move-
ment and this is the position. of each of the
punches before the punch operator is brought
into engagement with the punches. :

A shown in Figure 1, and as has'been de-
scribed, the punch units may be spaced by
the matrices which were used in producing

‘the printing slug with which it is desired to-

use some rule holding members, or obviously

They

70
face 74 contacts with the. surface 47 of the.
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they can be spaced in many other ways'to cor-
respond with the tabular work which it is

- desired to produce. The punch units having

been substituted: for the blank matrices, as
shown in Figure 27, the matrices and punch
units as an entity can be placed in the ma-
chine and clamped in position. In this use
it is usually advisable, though not necessary,
to clamp the series of matrices and punch
units together longitudinally of the machine.
TFor this purpose we provide an adjustable
screw 82 projecting through the post 8 and
in alignment with the punch units and blocks
83 and 84 may be used to fill in between the
post 2,-the screw 82-and the series of matrices
and punch units in an obvious manner. The
head 85 of the screw 82 is provided with cir-
cumferential indications 86 for a purpose to
be described. B :
Instead of making use of the matrices to
space the puncl units in the machine they
may be used merely to space the units and
then other means may be employed to retain
the units in this spaced relation while being
transferred intothe machine.” This other
means may ‘consist of -a rod 87, the several
housings being each provided. with an open-
ing 88 for this rod so that, as shown in Figure
27, the several housings can be strung along
on the:rod, or if the housings are already
spaced, as by the matrices, the rod can be
pushed through the several housings. Kach
housing is provided with a set screw 89, pref-
erably at its upper end for binding the hous-
ing to the rod.  Asindicated in the drawings;
‘the set serew 89 miay also be arranged at the
rear edge of the housing. It is to be noted
that the rod 87 is so placed that it is free of
the matrices passing through the upper V-
shaped openings thereof. Preferably the rod
87 1s long enough to reach from.post to post
of the machine, and we may provide an open-
ing or notch 90-in the forward part ot the
post 2 through which the rod: could be en-
tered or withdrgwn. Thisis for convenience
in miking changes in the punch units with-
agut the necessity of removing them all from
the machine. : = N
"~ We have illustrated other convenient ways
of spacing the punches on the rod:87.  We
may provide a trough member 91 - (Figure
25, having an inclined right. angled trough
92 for receiving -the punch units. The bot-
tom endsof the punch units are placed against
‘ It the guide: for
setting the punclies consists-of a printed sheet

having lines on it to be reproduced by the tri-

angular rules; the sheet may be placed against
the wall 93 in:proper position and the punch
units set in the trough properly centered-upon
the lines on the paper which is indicated at 94.
‘Should it be desired to register the units with
a preformed printing slug having blanks be-
tween figure or letter characters, the slug,
shown at 95, may be laid on top of the wall

as

96 of the trough 91 and the units spaced to
register therewith. ‘In either case the units
are secured to the rod 87 before being re-
moved from the trough.
means could be provided for clamping the
units together longitudinally of the. trough
with suitable spaces between them if this
were desirable, and it is not thought necessary
to-illustrate this feature.

~ Having arranged the punch units in the
machine in suitably spaced relation the next

It is obvious that

5

70

75

step is to place a rule on the machine for

punching. It is sometimes necessary to
punch a number of rules exactly similar one
to the other for use in making up a forin, and
in any event the piece of rule to be punched
must. be properly positioned longitudinally
ot the row of punches so that the rule receiv-
in openings shall be properly placed relative-
ly-to the ends of the rule.. For this purpose
there is provided a stop projection 97 secured
on one end of a longitudinally slidable bar 98
arranged in front of the slug rest 9 and guid-
ed by the front edge 99 of same. - The stop
97 projects over the top of the slug rest in
position to engage one end of a rale 100 laid
on the rest. The bar 98 is adapted to be
clamped tightly in any adjusted position by
means of a centrally arranged clamp compris-
ing a hooked plate 101 and a clamping screw
102 operable in an obvious manner. The
projection or abutment 97 is T-shaped so that
the bar 98 can be reversed as to position to
place the stop at the right hand instead of

-at the left hand as shown.

In adjusting the stop 97 any suitable means

can be employed, one such means being to lay

a printing slug, with which the rules to be
punched are to be used, in position on the rule
support before the row of punches in proper
registry - therewith. Tor this purpose the
central line 49" on the front edge of each
punch housing formed by the meeting edges
of the turned in edge portions 49 forms a

centering -indication. After the printing

slug has been thus set the bar 98 is adjusted
to bring the stop against the adjacent end of
the slug and then the bar is secured by the
clamp 101, Then 'the rule . pieces to be
punched can be properly registered with the
punches by being placed in contact with the
stop 97. : o
1t is to be noted that our machine is par-
ticularly adapted for punching rule receiving
openings in extra long strips such as that
shown in dotted lines in Tigure 1 at 1007
Forinstance, it a printing form is being made
up even 24’ wide the punches can be' ar-
ranged and the stop 97 set for punching one-
half the length of the strip, and then the stop
97 can be changed to the other end of the ma-
chine and the punches arranged to punch the
other end of the strip.  This arrangement is

made possible by keeping the end posts 2 and.

3 back out of the way so that there is free
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space provided for the overhanging partsiof

‘the strip when one-end is being punched. -

_The next operation is to engage the punch

“operator 22 with the aligned punches. The

several movements.and positions of the punch
operator are illustrated in Figures 6 to 11 in-
¢lusive. -As hereinbefore explained, the oper-

-ator is adapted .to be moved bodily forward

and back and it can- also.be swung up and
down on the rod 24 as a bearing by means of
the handles. " In the turning of the eccentric

-bearings 26 and 27 through 180° from one

position to the ether the rod 24 is swung
down below its: limiting ‘positions, and this
swinging down has.an important function in
the engaging of the punches 51.

The edge of the operator which is pre-

"_sented to-the punches1s provided with a lon-

ap
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gitudinal groove 103 of a-height to receive the
‘projections. €6 at-the upper ends of -the

punches 51.  Normally when the operator is

‘engaged with the punches it holds them- in.

raised position with their lower punching
ends drawn up above the notches 46 and ready
to be depressed to punch the rules.  As the
punches, when disengaged, are dropped down

‘and normally, when engaged, are raised, it

is necessary to cause the groove 103 of the
operator to register with the projections in

‘the beginning of the engaging movement and
‘toraisethe punches asthe engaging operation

is completed. To mormally hold the front

~edge of the operator raised there is a pull

spring 104 which extends between the rear
edge of the operator and the base and tends

to hold ‘the operator with ‘the front edge-
raised.  This spring is so arranged that it
-only comes into operation when the operator
‘is swung down nearly to operative position.

As has been explained, the -operator can be

gwung up to & position where the handles 23

stand substantially vertical and -we arrange
the spring:so.that this extreme movement can
be had without  cramping it. 'This arrange-
ment consists in securing the lower end of the
spring to a..vertically swinging ‘link 105.
This link can swing freely down as the oper-

-ator is raised and when the operatoy is swung

down the link is-lifted until stopped by a
stop shoulder 106 on the base, after which
the spring comes into action. The upper end
of the spring is hooked to the rear edge of

the operator through the medium of a looped

staple 107 secured te and projecting from the
rear edge of thé operator..

We arrange positive means for-causing the
operator to register with the punches and the
arrangement 1s such that-as soon as the oper-

‘ator is engaged with the punches sufficient to
yJ o0 . - .

1ift them the spring 104 operates to swing the

front edge of the operator up and lift the

punches. This control-of the operator con-

‘sists-of a stop pin projecting ‘horizontally
‘andlongitudinally of the operator at its right

hand end and in the plane of the post 8. 'The

:1;682;514

pin 108 is arranged near the rear-edge-of the
operator-that is on the opposite side of the
operator from the handles 28. As shown.at.
109 in Figure 8, the post 3 iscut away. below
the bearing to permit it to swing dowi and
in when the operator iz swung up to.permit
the ‘removal and placenient of the.punch

T

units, the pin 108 being adapted to strike the -

wall 110 atthe ihner end of the cut away por-
tion: to limit the rearward-swinging of ‘the
“handles 28, as shown in dotted lines, Kigure8.
As shown 1o full lines in said figure, the poest
3-1s provided with a-fixed stop 111 arranged
-above the position of the pin: 108, when: the
operator is in its rearwardor disengaged
‘position, and which limits the downward
swinging of the forward edge of the operator
‘and prevents the. possible:forcible depression
of the forward edge of the operateriupon the

punches and thus “preserves. them  against &

possible destruction. The normal setting of
the operator when in its rearward position. is
shown in Figure 8, in which position the stop
108 is.glightly below the:stop surface 111 and
slightly to the rear of the rear edge 112 of
the post 3.  In horizental alignment. with
the stop 111 there 1s provided - a recess 113
into which the stop.pin: 108 enters as-the
eccentric -bearingsare rotated to. move. the
operator forward into engagement- with the"
punches.  The wall: 112 is provided with-a
rounded cam surface 114 which the pin 108
is adapted to engage as the operator ismoved
forward. -This cam surface forces the pin up

~and consequently the forward edge of the

operator down against the action of the -
spring . 104 and the bottom wall 115 of the
recess 113 is so arranged that as the operator
ismoved forward the groove 108 is brought to

register ~with the projections 66 on  the -

punches. It will be -understood that this

e |
1
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action is caused by the swinging downwardly -

of the bearing rod 24 in the'rotation of the
eccentric bearing members during the fivst
Thalf of such movement. During the latter
half of such movement the bearing rod is

‘raised ‘and the-forward edge of the operator

110

rises, due to the pull of the spring 104 thus.

lifting the punches to their upper positions.
To permit the operator to be swung down’
fircely when in its forward position the recess
113 has an upward extension 116 at its:inner

“end permitting the stop 108 to swing up a

limited distance when the operator.is de-
pressed to punch the rules. - The limitation in
this last movement by the stop 108 is sufficient
to prevent any undue strain on.the stop pro-
jections 67 of the punches. .. .

- Sometirnyes it is desirable:to move the whole
series of punches along in the machine a cer-
tain definite amount in printer’s measure, and

<for this purpose the screw 82 hag:a certain -

120

125

pitch so that each revelution: of the screw ..

will move it bodily longitudinally.a certain
distance, such’ for instance, the screw is pref-
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erably made with 24 threads per inch and the

periphery of the screw head, as shown at 86,
18 divided into three parts. Consequently
each division of the head represents one point,
printer’s measure; and four complete revolu-
tions of the screw will move it longitudinally
12 points or one pica. - Tt will now be clear
that if the punch- units are unclamped the
whole series could be readily changed longi-
tudinally in the machine a definite distance.

Thisisof advantage in makingup some forms

where- rules are desired spaced from each
other, as in the production of pairs of parallel
lines. ‘

In Figures 30 to 37 we. have illustrated a
means for providing the rule holding open-
ings where it is-impossible or-undesirable to

- provide or use full height members, such as

the rules ‘57 or non-printing members 72,
which are full height and arranged between
other full height members. . To meet this sit-
uation we provide projections 117 on the top
surface of a printing slug 118 in the blank

-spaces between-the: printing characters 119.

These projections are cast solid, that is, with-
out rule holding openings, and ‘are’ later
punched in-the machine similar to the punch-
g of the holes in the other rule holding mem-

bers. . Preferably. these rule holding projec-
tions ava shorter than the blank spaces upon

which they are cast and ave preferably ar-
ranged at one edge of the top of the slug so

- that they can be entered into the punches, as

before explained, with the tep surface of the
slug in contact with the surfaces 47 of the
punch holders. - This is for the reason that
these projections aré not type high, as then
they would produce undesired impressions

“on the paper in printing. -

40
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As these projections are but slightlyv less

than type high in order-to afford a proper

grip on the rule, their top edges 120 may be
forced upwardly in the punching operation
and thus produce parts which would cause un-
desired spots on the paper baing printed.. In
order to avoid such deformation of the projec-
tiong in the punching operation, we prefer-
ably form the projections with slight hollows
or depressions 121 ‘which ave formed at the
point at which the projections are to be
punched: These . 'depressions - relieve the

~punches and avoid the deformation of the
upper edges of the projections above men-.

tioned. - L o

For producing such projections we provide
matrices 122 of the general form used in such
machines for. producing such slugs and pro-
vided with a notch 128 in its operating edge

of the proper shape to produce the projection

desired. That is, it is preferably a V-shaped
notch having-a rounded projection or hump

124 in its bottom and of the proper shape to .

produce the depression 121 in the projections
117. ' :

A

Asmany modifications of our invention will

i

readily suggest themselves to one skilled in
the art, we do not limit or confinie our inven-
tion to the specific details of construction, ar-
rangement and operation heérein shown and
described: © ¢ <
We claim: ; .
1. The hereinr described method of prepar-

o

ing rule holding members for printing forms,

which consists i acsembling a line of suitable

matrices with which to cast printing barshav-

ing biank spaces interposed between printing
portions, the line of matrices having blank
matrices -for producing said blank spaces,
replacing the blank. matrices with punch
units of equal thickness, arranging the line
of matrices with the punch units therein and
punching a rule holding member with the
punch units thus disposed, wheteby rule hold-
ing openings are produced in the rule hold-

ing member adapted’ to register with the

blank spaces on the said printing bars when
they are properly assembled in a printing

form, . - S
2. The herein-described method of prepar-

ing rule holding members for printing forms,
which consists 1n assembling a line of suitable
matrices with which to cast printing bars
having blank ' spaces  interposed between
printing portions, the line of matrices having
blank matrices for producing said blank
spaces, replacing the blank matrices with
punch units of equal thickness, arranging the
line of matrices with the punch units therein,
setting a stop in relation to the line of mat-
rices by means of a printing member cast from
said line of matrices and using the stop so
seb to.set a rule holding member in relation to
the line of matrices so held and punching the
rule holding member with the punch units
thus disposed, whereby rule holding openings

-are produced in the rule holding nember
-adapted to register with the blank spaces on”

the said printing bars when they are properly

-assembled in a printing form.

8. Ina machine of the kind described, a se-
ries of punch unitsspaced apart-and clamped
in upright position, each unit comprising a
rigid holder and a punch movable up and

down in the holder, the punch provided with a

rearwardly extending projection at its upper
end,.a punch operator on the machine mov-
able up and down and having a part adapted
to be pressed down upon the upper end of the

‘punch to force the punch down, and pro-

vided with a ledge below its top for engage-
ment beneath the rearwardly extending pro-

jection on' the -punch for lifting same, said

operator being bodily movable forward and
back  for engaging and disengaging the
punch, said operator arranged to be swung
up away from the punch when disengaged
from same to permit the convenient adjust-
ment of the punch unit in the machine.

4. In a machine of the kind described, a
plurality of identical and independent punch

Tt
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‘units spaced apart by matrices which have

previously been arranged for casting a print-
ing bar for tabular work, the punch units
having . forwardly extending projections at
their lower ends for entering bencath an over-
hanging part on the machine for azsisting in
retaining the punch units in place, the open-
ing for said projections which is defined by
sa1d overhanging part of the machine being

of less Lieight than the similar projections on
‘the associated matrices for the purpose of

forcing the matrices rearwardly relatively
to.the punch units, as and for the purpose

5.. In a machine for punching rule receiving
openings. in rules and similar printing:ele-
ments having top shoulders, a plurality of
punch units spaced apart and. clamped rig-
1dly in place, a work receiving surface ar-
ranged 1n front of the punch units upon
“which the element to be punched can be sup-
ported, each punch unit provided with a guide
surface coincident with the part of the punch
which cuts through the top of the rule against

“which - guide suriace the top- shoulder of a
- rule to be punched can be placed in the punch-

ing operation. .

. in a machine for punching rule receiv-
ing openings-in:rules and similar printing
elements, a plurality of punch .units spaced

Capart and clamped-rigidly in place, a work

receiving surface arranged in front of the

punch units  upon which the element to be:

punched can be .supported, each punch unit
provided with a guide shoulder coincident
with the side of the punch which cuts the
bottom side.of the opening and against which
the usual top shoulder on a rule to be punched
can be placed in the punching operation. -

7. In a device:of the kind described, a
punch holder adjustable along a support and
clamped in position, a punch movable freely
up and down in the holder and freely re-
novable from the hiolder, the upper end of the
punch provided with .a rearwardly extend-

“ing projection for -entering a longitudinal
-slot ina punch operator for movement up and
dewn thereby.

8. In a machine of the kind described, a
piurality of punch units adjustable along a

Jdine for variously spacing openings in rule
Tholding elements, means for rigidly clamping

the wnits in - their: adjusted positions, each

~unit including. a vertically movable punch

having a rearwardly extending projection at
its upper end, a punch operator mounted for
miovement up and down and provided with a

Jongitudinal groove for receiving the projec-

tions on the several punches and means for
bodily moving the operator backwards and
fovwards to simultaneously free the several
punches and-to-engage them:.

9. In.a machine of the kind described,

punch units adjustable along a line for va-
‘riously spacing openings in rule holding ele-

-gitudinal
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‘ments, means for rigidly elamping. the units

in their adjusted positions, each unit includ-
ing a verticaily movable punch having a rear-
wardly extending projection at itsupper-end,

and a punch “eperator mounted for -move-

ment up and down and provided with.a ton-
groove for- receiving tlie projec-

tiong . on -the punches; the operator being

adapted ‘to be rotated bodily -to
operator ‘back and forth to simul-
engage. and disengage the several

maove the
taneousty:

punches,.as and for the purpose: specified.

10. In a machine of the kind described,
punch units adjustable along a line for va-
riously spacing openings in rule holding ele-

menits, means for rigidly clamping the units

in their adjusted positions, each unit includ-

ing . a -vertically .movable puneh having a
rearwald y extending projection al-its upper
end, & punch operator  mounted for move-
anent up-and down and provided swith a Ion-

eitadinal ‘groove for receiving -the projec-

tions-on the punches, the operator mounted,

at -t ends, in - eccentric: beaving members

adapted to be rotated to bodily move the op-:

erator back and forth, and stop: means for
finiting the rotation .of the eccentriec Liear-
ing membets in both directions;as and for the
purpose specified. ‘ ‘ '
11.-In & miachine of ‘the kind described,
puneh units adjustable -along o line for va-
riously spacing . openings- in -rule holding

elements, means for -rigidly clamping the:

units in’their. adjusted positions, each unit
including a vertically- movable punch hav-

ing e rearwardly extending projection st itg
cupper end, a puneh operator mounted for
movement up and down and provided with a -
Jongitudinal groove for receiving the pro- -1::

jections-on the punches; the operator mount-

‘ed, at its ends, in -eccentric bearing: members

aounted, at” its ends; in° eccentric -bearing -
.members

-7
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adapted to be rotated to bodily move the op- -

erator back and forth, and means for causing

the longitudinal groove 'in ‘the operator to
register with the punch projections as: the
operator 1s moved forward to engage same,

~dsand for the purpose specified.

12. In"a machine of the kind described,
having individual punch units placed at se-
lected intervalsalong aline, an operator for

the punches pivotally mounted for move-

ment up and down, stop-means for prevent-

- ing the operative edge of the operator being

swung down to'its lower operative limit when

free of the punches, means “for moving the

operator forward and back, means normally
holding the operator at the upper limit of its
movement; said forward:-and back moving

‘means operating as the operator is moved
forward to first-swing the operator. down for-
‘engagement with the punches and then swing

it up to lift the punches. .
13, In a machine of the kind described,
having individual punch units adapted to be
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placed at selected intervals along a line, an
operator for the punches pivotally mounted
for movement up and down, stop means for
preventing the operative edge ot the operator
being swung down to its Tower operative limit
when free of the punches, eccentric means for
moving the operator forward and back and

cooperating stop means on the operator and-
frame of the machine, yielding means nor- -

mally retaining the operator at the upper
limit of its-movement, said stop means and
eccentric moving means operating as the op-
erator is moved forward to first cause the de-
pression of the forward edge of the operator

for engagement with the punches and then to

lift said forward edge and punches to the up-
per-limit of the punches. "~ 7o ;

14.In a machine of the kind
pivotally mounted operator,.a series of
punches for engagement by the-operator, the
operator movable forward. and bhack for en-
gagement with and disengagement from the
punches, and cooperating stops on the opera-
tor and the frame of the machine for limiting

the up and down movements of the operator .

while engaged with the punches.
15. In a machine of the kind described, a

“pivotaily mounted punch operator, the opera-
tor movable into engagement with and disern-.

gagement from a series of punches, stops lim-
1ting the up and down movement of the opera-
tor while in engagement with the punches and
permitting a swinging up of the operator out
of the path of the punches when free there-
from, a pull spring for normally holding the
operator at the upper limit of its movement,
and a connection between the spring and the
frame permitting the free dropping of the
spring as the operator is raised from its nor-
mal working position.

16. A punch unit’ of the kind described,
having a body and a punch movable therein,
the side walls of the opening for the punch
being formed over to close the front of the
opening, as and for the purpose specified.

17. A punch unit of the kind described,
comprising a body having a central groove
cut in its forward edge, the free edge portions
of the sides formed in to close the front of the
slot, as and for the purpose specified.

18. A punch unit of the kind described,
comprising a body portion having a longitu-
dinal punch opening in its forward edge, the

‘side walls of the body formed in to meet sub-

stantially at the middle line of the opening
and the meeting edges of the formed over
parts defining the transverse center of the
punch. . :

19. In a machine of the kind described, a
plurality of punch units arranged in a line
and interspersed with spacing blocks; a serew
arranged at the end of the line for adjusting

the line in the machine, the pitch of the screw -

being related to printer’s measure in a definite
relation, as and for the purpose specified.

‘described; a-

9

20. In a machine of the kind described; a
plurality - of punch units arranged in a line
and interspersed with spacing biocks, a screw

arranged at the end of the line for adjusting -

the line in the machine, the pitch of the screw
being definitely related to printer’s measure

and indicating means related to the screw for

assistance in adjusting the line. -

21. In a machine of the kind described, a
platform wpon which a rule may be laid for
punching, and a removable top on the plat-
torm by which the platform may be varied as
to height for accommodating slugs having

‘projections on their tops adapted to be

punched for receiving rules, the projections
being set in from a side face of the slug.

22. A punch for making triangular open-
ings in the upper edge portions of rules and

‘comprising a thin flat, elongated member

having a V-shaped sharp rear edge, and the
forward portion of the lower end of the punch
cut away to the base of the triangular shaped
portion to form a working point.

23. In a machine of the kind described,
means for clamping a series of movable punch
units, comprising a fixed shoulder and an op-
posed movable member, said member being
pivotally mounted to swing from and toward
the fixed shoulder, and cam means for moving
the member toward the fixed shoulder and
holding it in clamping position. :

24. In a machine of the kind described, a
punch operator which is pivotally mounted
to swing up and down to operate the punches,
eccentric bearings for the operator adapted
to be rotated back and forth through substan-
tially 180° to move the operator into and out

70~
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of engagement with the punches, stop means

for positively limiting the circumferential
adjustment of the eccentric bearings, and

‘yielding stops for accurately setting the bear-

ings at limiting positions.

. 25. The herein described method of set-
ting a line of punch units to correspond with
a  previously determined spaced relation
which. consists in setting the several punch
units in a temporary holder in proper align-
ment with each other, adjusting the several
units from and toward each other to corre-
spond with an associated previously pre-
pared guide, then clamping all of the units to
a rigid carrying member for transportation
to a suitable. machine for use.

26. In combination with a machine of the
kind described; a plurality of punch. units,
each-comprising a housing and a punch oper-
able in the housing, a rigid carrier upon
which the several punch units are removably
mounted, means for securing the punch units
on the-carrier in proper spaced relation, said
carrier with the punch units.being- capable
of being placed as an entity in the machine
and removed therefrom,

27. A punch unit for use in mechanism of

the kind described and comprising a: flat
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body adapted to be clamped in vertical op-
erative position, the body having a vertically
extending punch guide opening near its for-
ward edge, a punch member movable up and

down - in said opening, a double-stepped

notch in the forward edge of the body inter-
secting said opening the lower end of the
punch formed to traverse the inner part of
said notch, said notch adapted to receive the

edge of type rule and serve as an aligning
& e =1

gauge for the shoulder of said type rule.

28. A punch unit for use in mechanism of -

the kind described and comprising a flat body
adapted to be clamped in vertical operative
position, the body having a vertically extend-
ing punch guide opening near ‘its forward
edge, a punch member movable up and down

in. said opening, a double-stepped notch in

the forward edge of the body intersecting

said opening’the lower end of the punch
formed to traverse -the inner part of said..

1,683,514

notch, said notch adapted to receive the edge
of type rule and. serve as an aligning gaige
for the shoulder of said type rule, the lower
surface of said notch inclined and adapted to
serve as a support for the part of the rule
which is to be punched. : ‘
29. In a machine for perforating horizon-
tal printing rules, means for holding a plu- . -
rality of punching units in alignment and 30

with their edges in the same horizontal plane, . -«

a work supporting bar adjacent and parallel~
to the cutting edges of said units, a shim on
said bar and means permitting the inter-
changeability of the shim to vary the height of
the rule and. for aligning the rules to be
punched by said punching units.

In testimony whereof, we have hereunto.
set our hands, this 27th day of February,

19925, S RIS
WILLIAM C. HOLLISTER.
'~ LEO M. CHAPMAN. -
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