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{Model.)

To all whom it may concern :
Be it known that I, EDWARD WAKLFIELD

- BLACKHALL, of the utv of Toronto, in the

¥

county of York, in the Provinee of Ontarm,
Canada, have invented certain new and useful

.'Imprmements in Ruling-Machines, Qf which
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~ gpective view of the device for mdependently'
‘raising individoal pens.
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the following is a specification.
The object of the invention 1s to produce 2}

ruling - machine capable. of accomplishing a-

large range of work ; and it consists in the cou-
struction, arrangemeut combination,and oper-
ation of the various parts, as more tully here-
inafter described and claimed.

~In theaccompanyingdrawings, in whichthe
various figures are represented on ditfferent

scales for clearness of illustration, Figure 11s

a side elevation of my machine in outline to

show the general arrangement, and with va-

rious parts not fully shown to prevent confu-
sion. Fig. 2is a perspectiveview of the mech-
anism for performing intermittent work. FKig.
3'is a detail plan of the pen- roller, showing
mechanism for bringing the pens into action.
IFFig. 4 is an enlarged end view of some of the
parts shown in I‘Ig 3. Figs. b, 6,7, 8, and 9
are detail views of the mecha,n_lsm shown in
Fig. 2. Xig
the mechanism for bringing the pens into op-
eration for straight or one head ruling. Fig.
11 is a plan ot the same. Kig. 12 1s a per-

Fig. 13 is another
view, showing similar mechanism as applied
to a hand-machine. 1Ifig, 14 18 a perspective
view of the adjustable paper-guide, and Fig.
15 is a perspective detail view of the receiv-

| 'mﬂ‘ DOX.
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Tn the general ontlme of my machine, as
shown in Iig. 1, A represents a frame of suit-
able dimensions a,ud construction; B, the feed-
ing-table; C, the feed -rollers; D ‘the pen-

- roller; D the auxiliary pen - roller, ‘and F the
| conveymg -cords.
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The frame is preferably so made that that

portion carrying the auxiliary pen-roller I may
be moved any desired distance from that por-
tion of the frame carrying the pen-roller D, in
order that the ink may have ample time to dr y
beforethe paper is turned over to be ruled upon

the opposite side.
In raling, the paper ig fed upon the feedmg

. 10 1s a detail sectional view of

N, as more clearly shown in FKig. 7.

main frame.

and a cam-head,

| table B in theusual way ; but where inaccuarate
paper is used, instead of adjusting the entire

onide-board and setting it by the eye, asis now
done in other machines, I provide an adjust-

able piece upon the edge of this guide-board,

as shown in Fig. 14, in whlch G 1s the Dmde
board ; H, an ad_]llbtlll -piece connected to the
same b3 adJ usting-screws I, by which the angle
of the adjusting-piece can be'readilyregulated
to feed inaccurate paper without aftecting the
guide-board proper. A cover, dJ,is hmged to
the adjusting-piece to cover the opening be-
tween it and the guide-board.

H’ are angular projections, secured to the
adjusting-piece for the purpose of keeping the
edge of the paper in position on the feeding-
table |
The paper is passed to the feeding-rollers,
and is carried by the conveying-cords I to the
pen-roller D, where it is ruled on one side.
Just before reaching the ruling-pens the paper
is hemporarily arrested by a stop-plate, K,
(see Fig. 2,) which extends across the conveyer-
cords, a,nd is attached to a rocking rod, L, sup-
por ted in suitable bearings, and pmwdnd at
one end with an arm, L/, secured to it. The

lower end of this arm is counected Ly a chain,

M, to the vertical swinging arm M/, pivoted
at its upper end to the vertically-sliding frame
This
frame N supports the shaft Qof the cam O, said

cam having a portion cut away at O whlch.

cam, a§ it revolves, operates the arm O of the
dog ()2 causing qald dog to turn on its pivot
O3, which pivot passes through a hub on said
dog into the lower part of the frame N, and

push and hold the arm M’ back, as slmwn in

dotted lines, Fig. 7, until the cut- -Away por-
tion O?* of the cam again reaches the dog,
when the parts are brought back to their nor-
mal position by the spring P, secured at one
end to the arm L/ and at its other end to the
This latter operation raises the
stop-plate K, holds it up long enough toallow
the free passage of the sheet of paper, and
then lowers it to stop the next sheet, when the
same movements are again 1epeated

The shaft Q of the cam O has also secured
toit a nest of graduated sized gear-wheels, /,

gether.

X2, so that all revolve to-
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Immediately below and parallel with the
shatt ) 1s a shaft, R, supported in bearings R’
so-as to shide laterally, and provided with a
spur or gear wheel, I/, to engage with either
of the gears )/, and with a frietion-pulley, R?,

which rests against and derives a constant ro-
tary movement from the feeding -roller C,
whiel, through the mechanism deqcrlL)ed cou-

veys the desired intermittent movement to the

stop-plate K.
- Where small-sized paper is used it is nec-
essary to move this stop-plate oftener: than

‘when the larger sizes of paper are used, and

to cause the desired number of movements in
accordance with the size of paper the nest of
gear-wheels Q' and the v ertica’lly stiding
ilmrle N are Imsed or lowered by the screw NV,
in order to allow the gear-wheel R’ to eng age

- with either of the gear-wheels Q, whwh 18

30

4.0

45

50

55

60

done by moving the shaft to either side until
the gear-wheel R is 1n the desired position to
mesh with one of the wheels (/. Hence it will
be seen that when the gear-wheel R’ is engag-
g with the largest of the gear-wheels Q7 the
stop-plate I will be moved much slower and
less trequently than when the smallest of the
cear-wheels 3/ 1s 1n connhection with thb oear-
wheel R/

The sliding frame N is supported by a sta-
tionary frame, N*, which carries the adjusting-
serew N,

Instead of siiding the shaft R in its bear-
ings, the wheel R/ may be adjusted laterally
on its shaft in order to bring it into the de-
sired position, or the frame R nay be arranged
to slide.

Asthe paper is permitted to pass under the
stop-plate K it comes in contact with the spring
arm or finger 3, (see Figs. 3 and 4,) whose
lower end rests in a groove cut in the pen-
roller D), while its upper end is secared to a
pivoted m{,k-qhaft T, or to a downwardly-nro-
jecting arm, V, couneeted to said rock-shaft

~and 001111(30'{(,(1 by a rod, V', to the supporting-

block V2 This block 1.5, pwoted by meaus of
a side arm to the frame of the machine, and
serves to support the drop-screw W of the
pen-clamp U. As the paper comes in eontact
with the spring-arm S it raises it out'of the
groove level with the face of the pen-roller,

-a,nd this movement causes the rock-shaft T
~arm V, anda rod V/ to push the pivoted Sup-'

por tmg -block V? from under the drop-screw
W of the pen- clamp, permitting the latter to
drop, and allowing its pens to come in contact
with the paper. As soon as the sheet of pa-

per has passed the arm or finger S said arm

talls back into the groove, and at the same
time the pen-clamp is raised by means of its
vertical arm U/,
cord or wire to an arm, X', pivoted to the slid-
ing frame N (see Fig. 0) and provided with a

footto restupon properly-arranged cam-blocks
secured 1n the cam-head X2, so that the rota-
tion oi the said cam-head X2 will cause the
arm U’ to move intermittently.

T'his arm is connected by a |

gl

|

In certain classes of work it is necessary to
independently raise individual pens without
moving the others. This I accomplish by
means of the mechanism shown in IFig. 12, 1in

‘which Y represents a clamp- plate connected

by arms to the rod Y?, which is supported in
l)earmgs on the under side of the pen-clamp
U, and is provided with an arm, Y° which is

worked automa,tlcally——-by the wire Y+, to the
pivoted arm Z, which is operated b? cam-

blocks in the cam head X?in the same manner

as the arm X/, before described.

In order to convey the movement to the-de-
sired pens, I secure within the clamp-plate Y,
at the proper points, fingers X3, whose outer
ends extend below the pens 1t 18 desired to
operate independently.

In order to bring the clamp-plate back to
1ts first position When the a:rm Z: has released
its tension on the wire Y4, I attach to it two
Or more spmdleb, a, (see I'ig.12,) whose OpPo-
site ends travel in and press against springs
(not shown) in the tubes 0, secured to the bot-
tom of the pen-clamp.

Whenitis desired to operate the elam D-plate
() by hand instead of automatically, as above
deseribed, I provide a tilting lever, d, (see Fig.
13,) W]_llch operates directly aqambt the arm
Y? and produces the same action as the auto-
matic mechanism. When the hand-lever d is
used, a set-screw, d’, is provided to limit its
stroke. As the paper proceeds, after having
passed over the pen-roller D, it is carried by
the conveying-cords I' under and around the

auxiliary pen-roller E, being turned over dur-
“Ing its passage.

At thlq point the paper may
be ruled with straight unbroken lines or with
a head-ruling, according to the style of ruling
mechanism placed above the pen-roller E in
or about the position represented in Fig. 1.

The mechanism for doing one head rulmg IS
shown in detail in Fig, 10, in which U? repre-
sents the pen-clamp pwotallv supported on the
spindle /" and provided with a tail, ¢, having
an adjustable weight or spring to counterbal-
ance the weight of the pen-clamp and hold the
same up, except when foreibly tilted down.

it 18 a frame pweted to a bracket, 7, and pro-
vided with a series of prmectmw fingers, 7,
which rest in grooves in the roller IZ. As the
paper passes under the fingers y the frame /b is
raised and by means of a pin.p’, acting against
the elbow lever or arm ky, which arm % bears
agailnst the spring &k’ and is pivoted to the pen-
cldmp behind the pivot f of the latter, the rear
end of said clamp is caused to rise dnd its pens
to descend and come in contact with the sur-
face of the paper. As soon as the paper has
passed, the fingers 7 fall again into the grooves

In the roller, and the weight or spring of the

tail ¢ causes the pens to rise into their first
position.,

When it is desired to leave an unruled space

at the end of the paper for a headin g or other
purpose, 1 provide extensible fingers I, whose
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rear ends are pivoted near the rear end of the | What I claim as my invention is—

frame %, while their front adjustable ends rest
in the grooves in the roller E at a point below
the fingers 5. Upon the fingers lrests one end

of a bell-crank, m, which is also pivoted to the

frame %, and is provided at its upper end with
a set-screw, p, said bell-crank being provided
with a spring, n, to keep its lower end upon
By this construction when the
edge of the passing paper passes below the
fingers I they are raised out of the grooves in
the roller K, and in rising also raise the bell-
crank m, causing the set-screw p of the same
to withdraw from the pivoted arm k, and allow-
ing the spring & of said arm to throw its-lower
end rearward upon the pin p’ of the frame Ah.

The various parts retain this position until the’

- frontedge of the paper passes under the fingers

20

4, when it raises said fingers and operates the

pen-clamp, as before described; bat the mo-

~ ment the rear edge of the paper passes the

25
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%, parallel with the bar »r.
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fingers I they drop again into their grooves
and allow the spring n to operate the bell-
crank sn, so that its set-screw will push the
pivoted arm &k off of the pin p’ and allow the
rear end of the pen-clamp to fall and withdraw
the pens from the paper. As therearedge of
the paper passes the fingers 4§ the frame £ talls,

the set-screw p moves back, and .the pivoted

arm k, forced by the spring #/, again resumes
its place on the pin p’, as represented in Hig.

10. The fingers [ are made extensible in order

to allow of different lengths of unruled space
upon the.paper. -- |
Oun referevce to Fig. 15 the construction of
the improved 1eceiving-box intended to be
used in connection with my machine may be
seen. In this figure, + represeuts a cross-bar
supported in brackets on the board ¢. ¥ are
adjustable bars, secured at one end to the
cross-bar 7, and at their opposite ends to a bar,
| The bar z is at-
tached to the bars y by adjustable clamps 37,
so that it can be adjusted to or from the bar
r, according to the size of paper the box is de-
siv d or eceive. The bars yare also adjust-
able, so that they c¢au be moved to or from
each other, as circnmstances may require.
“Small pins ¢’ may be placed along the bars
y, and so made that they may fit into series of

holes in the board ¢; or, instead of these pins,

an adjustable plate, 7%, caun be secared to the
board, as represented. The bars are all ad-
justed to receive the.particalar size of paper
being ruled, and as the paper enters the box
it is received by the bars ¥y, and asit gets clear

of the delivery-roller the center of the paper |
sags down betweeun the bars and drops through |

~upon the board below, the pins ¥’ or plate y°
60 guiding it properly.

The bar # is on the front of the board, where
the paper enters the box.

o

1. In a ruling-machine, the guide-board G,
in combination with the adjustable piece H,

the adjusting-screws I, connecting the piece

H and the guide-board, the cover J, and the
feeding-table, substantially as and for the pur-
pose specified. | | |
2. In a ruling-machine, the -spindle Q, sup-
ported in bearings in an adjustable frame and

70

carrying a nest of graduated spur-wheels, Q’,

in combination with the spindle R, supported

in suitable bearings and carrying the adjusta-
ble gear-wheel R/ and the friction-pulley R?
said friction-wheel deriving its motion from a
revolving part of the ruling-machine preper,
substantially as and for the purpose specified.

3. In a ruling - machine, the combination,
with the adjustable gear-wheel R’ and suita-
ble devices for rotating the same, ef the gradu-
ated spur-wheels Q’, cam-head X2, cam O, piv-
oted -arm X/, pivoted dog O% rod M/, and con-
nections, substantially as described, between
the bar X’ and the pens, and between the rod
M’ and the stop-plate, substantially as and for
the purpose specified. ~ -

4. In a ruling - machine, the pivoted pen-
clamp U3 baving a tail, g, provided with

‘means, substantially as deseribed, to counter-

balance the weight of the pen-clamp, in com-
bination with fingers j, resting in grooves In
the roller and adapted to tilt the pen-clamp,
substantially as and for the purpose specified.

5. Inaraling-machine having-a pivoted pen-
clamp, the extensible fingers [, resting in
orooves in the pen-roller, in combination with
the bell-crank m, spring =, and the pivoted
arm k&, substantially as and for the purpose
specified. | |

6. In a ruling - machine, the pivoted pen-
clamp U3, counterbalanced tail g of said clamp,
orooved roller E, fingers j, pivoted arm £,
spring %', and the pin p‘, in combination with
the extensible fingers I, bell-crank m, spring n,
screw p, and the pivoted frame &, substantially
as and for the purpose specified. |

7. In a receiving-box for ruling-machines,

the board ¢, in combination with the bars » 2,
the sliding bars 7, and adjusting devices ¥’ ¥°,
substantially as and for the purpose specified.
8. In a ruling-machine, the combination of
a pivoted pen-clamp with a grooved roller, fin-
oers fitting' in the grooves ih said roller, and
connections, substautially as desecribed, be-
tween the fingers and the pen-clamp, whereby
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the passage of the paper will eperate said pen-

clamp, as set forth.
'EWD. W. BLACKHALL.

Withesses:
C. W. BALDWIN,

H. H. WARREN.
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