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- chines, of “thh the followmfr is a %peclﬁea-:_
tion. - .
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ARTHUR M WHITTEN OF YV]:'.ST MEDFORD MASSACHUSETTS ASSIGNOR
TO LIBRARY BUREAU, OF BOSTO\T MASSACIIUSFTTS A CORPORATION

- OF MASSAOIIUSETTS

RULING MACHINE

uPECII‘ICA.TIOl\T formmg pa.rt of Letters Patent I\T o, 700 271 dated Ma,y' 20 1902 :_ o
- Apphcatmn filed August 31, 1901._ SEI‘IE.]. No 73 997 o

(No modal )

10 all whom at ma yconcern: |
‘Beitknown thatI, ARTHUR M. WHITTE“J a

“citizen of the Umted States, and a resident of'
West Medford, in the county of Middlesex and
State of Maqsaohusetts, have invented new

and useful Improvements in Ruling - Ma-

My 1nvent10n lelate% to .ﬂ,utomatlc 1ulm g-
machines; and 1t consists in. 1mp10vementb
whereby papel sheets or cards can be more

‘accurately and um['mm]y 1uled than hereto-
fore. |

The-utility of- my mventlon lles esneclallyﬁ
in mechanical combinations by which a rul-
achine is enabled to rule lines which do
not extend from edge to edge of the blank;| -

but which begin at a point or on a line inside

the ‘edge and extend therefrom to the farther
edge of the blank, like the vertical lines on-
bill- heads, pages for books of. aecount, and.

_ the like.

. 25

In the dmwnws heleto anne:&ed I showan
embodiment of my improvements as applied:
to the well-known Hickox ruling - machine,
“which. employs a cloth-belt conveyer for the

- paper blanks, in connection with tapes which

30
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travelin contact with the belt, and. btatlonary |

1*1111nfr-pe113 se(_,med to a pen-beam or eqmva—-
lent support. | | |

In the drawi mfrs Iuo'ure 1 is a 1ertlca1 lon--.

gitudinal eleva,twn and Fig. 2'a plan view, of

such a machme with my lmprovements ap-

plied thereto. |

For convenience in reddmn‘ the -drawings
the following system of lettermﬂ' is used:

A deswnates generally the fla,me of the ma-

~ chine, and the stationary parts which com-

40

pose the frame are indicated by a a' a?, &e. -
Band bb', &e., designate the blank-&.upply
table and the blanks in various positions.
C designates generally the blank-conveyer,
the specific pmtb of which are indicated by
cc &e. oo

~ism, of wlnch the sev ela,l parts are mdlcated

50

by d d', &c.

byee &,

| by means of pulleys ¢? and i" Fig, 2.

1'the tape-drtving roll 7, Fig
E designates n'enemlly the edfre gage de-

vices, Whose subordinate parts are mdlcated

‘dicated by 7', &e:

the gear d’.

...........

'I‘desifrnates"f?enel‘a,lly thefiontfmte'whos'e' B

component and eonnected pm ts are mdncated_

by 71, &e.

- (rdesignates ﬂenela,lly the stop wate whose__."-' |
Component and connecbed pm ts ar e md:eated

by gy, &e.

55 -

I designates genemlly the mkmn' devmeq R
whose. eomponenb and eonnected parls arein-

P deswnates gener ally’ the pen mechamsm

W hose component and eonnected par ts are in--

dicated by p p’, &e.

T designates frenemlly the moving. tapeq

“which eooperate with the blank-conveyel C,
and 7 ¥, &c., indicate the seveml pmtq of the
tape mechamsm | | -

The driving meehamam D delwes Itb power

from a main belt d' and belt-pulley d. A
double belt-pulley d? carries the crossed belt
d® and open belt d*, which drive the blank-

conveyer and tape meehamsm respectively,

6.’) '

.7¢ o
The =~

pulley d is keyed to the shaft d, which is

The

hung on the lowerside of the fmme-plates ay.
and-thereby drives the main- gear d5.
gear d° meshes direetly with gears d% and d7

75

and through an idler d& and gear d’ drives

P, and F', respectively. These cam-

frames with 1he cams secured thereto, con-
stitute the operating mechanism for the stop-
gate parts G, the pen parts P, and front-gate
p&rts I, as presently to be- descrlbed Ther
gears d“ d", and d° are pitched and sized so
as to rotate the cam-frames:G' P’ 1" all at the.
The arrows on the several belts,.
pulleys,-and gears- indicate: the direction of

same speed.

theu motion When the machine is running.
"The blank-conveyer consistsof a cloth belt
C and tapes T.

The gears d°,-d’, and d’ are se- .-
cured and impart motion to the cam-frames. -
80
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‘The belt C passes over the

driving-roll ¢, which is on the same shaft with

the pulley ¢, Fig. 2, passes” thenééinan in-
SIERNTIE + clined dlreetlon to the cross- bat' a’,
D designates ﬂenela,lly the driving mechan-

thenece

‘horizontally'tothe btck roll ¢, and thence tio

the driving-roll c.

by the pulley t‘* Fig,

contact with the belt C to the lower back roll
| %, Fig. 1, thence to the upper back 1'011 t2

95

~I*he.tapes T pass ar ound
.1, which isdriven -
2 and thence pass in -

IOO "
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thence to the upper front roll #, and thence |

to the driving-roll . Thetapes T and belt C
move with equal speed, the tapes serving to
hold the blanks to be ruled upon the belt C
with gentle pressure. |

The several mechanisms which compose the
machine are mounted on the frame A, which
consists of side plates or beams «, legs a/,
front and Dback standards a* a?, tape - roll

brackets a5, ink-beam «°, Fig. 2, and cross-

bar «’.
the ordinary manner. |
Paper or card blanks are introduced into
the machine at the table I3, where an attend-
ant may sit and feed the blanks one by one
into the cluteh of the belt C and tapes T,
where they pass over and under the driving-
rolls ¢ and ¢.. The blanks are carried by the
conveyer first to the point &', where the front
cate I may act upon them, thence to the point
b, where the stop-gate G and ruling devices
P come into action, and thence to the point
h?, where they may be delivered into a basket
or other suitable receptacle. -
Without regard to their correlation anc

These parts are braced together in

" timing the movements of theseveral partsof

30

~ front-gate mechanism I,
‘the gate f, mounted on the rock-shaft /', to

335
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1 at 2°.

the blank alining, regulating, and ruling
mechanisms are as follows: -
Proceeding with the blank-conveying belt
C, we come first to what I designate as the
This consists of

which is secured the rocker-arm 7=, which
carries at its outer end the cam-roll f°. The
rock-shaft 7’ is journaled in bearings ¢® on
the side frames «. DBy means of screw-bolts

£% the cam f* is secured to the eam-frame IF',

which consists of a disk integral with or rig-
idly fastened to the gear d*. 'Thecam f~ in-
termittently actson the cam-roll /%, and there-
by lifts and lets fall the gate f.
cam-roll 72 is riding on the high dwell of the

“cam %, the points f° of the gate f touch the

belt C at points between the tapes 1. |

We come next to the raling mechanism I’.
This consists of ruling-pens p, which in the
machine here shown are metallic channeled
quills secured by clamping to the oscillating

penholder, which is a beam ', fast on a rock-

shaft p% which is journaled in the brackets
«® on the side frames «. A rocker-arm p°is
secured to one end of the rock-shaft p¢and
carries at its outer end the cam-roll pt. This
cam-roll p* is actuated by the cam p~, which
is seeured to the cam-frame P’ by serew-bolts
7% The cam p* as it passes under the cam
ptlifts the pens p from the belt C. When
the cam-roll pt falls from the high dwell of
the cam p*, the pens move down into ruling
position by gravity. The pensparesupplied
with ink either from flannel or felt pads or
from an ink-trough, such-as that shown at 2.
The inking devices I consist of the trough ¢’
and wicks 4%, which are secured to the pens
The trough ¢ rests npon a cross-bar

@’, extending across the machine between the
brackets o, Fig. 2.

- When the ;

f—

part of Fig. 2

700,271

Next in order is the stop-gate mechanism
G. The stop-gate ¢ is secured to short rock-
shafts ¢’ by arms ¢°. One of thesearms ¢ at

79

the side of the machine shown in the upper -

is extended upward and has
jointed to it the link ¢®. The link ¢’ is ad-
justably secured to the rocker-arm ¢° by a
clamp ¢'. The rocker-arm ¢° is secured to

‘a rock-shaft ¢% I'ig. 2, mounted on the stand-

ards g and extending across the machine

75

and carrying uponitsopposite end the rocker-

arm 7. The arm ¢" carries the cam-roll g°
A cam ¢*, secured to the cam-frame G’ by
serews ¢, causes the cam-roll ¢® to rise and
fall as the cam-frame G, which is rigidly se-
cured to the gear-wheel d° rotates. Amnarm
g%, secured to the rock-shaft near the arm g°,
has attached to it a retracting-spring ¢,
which is s

chine-frame.

The parts of the mechanism  so far de-
seribed control the rise and fall of the stop-

cate g. When the cam ¢* lifts the cam-roll

%, it moves the gate ¢ down to the belt Cby
‘means of the train of parts described—to wit,

rocker-arm ¢°, rock-shaft ¢¢, rocker-arm g°,
link ¢%, arm ¢% and shaft ¢'—and when the
cam ¢ passes from under the roll ¢° the re-
tracting-spring ¢* lifts the gate g.

- The cate ¢ is made adjustable with refer-

ence to the pens p in the following manner
(best observed in Iig. 2:) The short shatis
g are mounted in Dbearing-blocks ¢”, which
are pivotally secured to the bars ¢'%. ‘I'hese

bars ¢'° are adjustably mounted in clamps
g'l, secured to standards ¢ by nuts ¢'*

Serews g% control the pressure of the clamps
g on the bars ¢'%.  When it is desired to ad-
just the position of the gate ¢ with reference
to the pens p, the screws g* are slackened
and the bars ¢'% ecarrying the gate ¢, are
moved to the point desired, the clawmp ¢,
which holds thelink ¢°, being eased oll to per-
mit the necessary movement of thelink. Then

when the gate has been properly placed the
clamps ¢* and g'* are again settight. Atsuch

times it may be desirable also to hold the gate
g outof contact with the belt C. Ifor this pur-
pose I provide thecatch ¢, Fig. 1, pivoted on
the block ¢°. While the mmachine s in opera-

eured to the stud ¢'* on the ma-

8o

Qo
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tion, the catch g'"isthrown back toitsfull-line

position, Fig. 1; but when the gate g 1s to be
held fixed, as during adjustments, the gate g
is turned by hand, the cateh ¢'" placed in the
dotted-line position in engagement with the
notch ¢'8. The gate ¢ is provided with con-
tact-teeth g, Fig. 2, which when the gate Is
down rest on the belt C between the tapes 'L,

By the mechanisms above deseribed, which

are actuated in common by the main shaft !

and which control, respectively, the move-
ments of the front gate f, pens p, and stop-

gate ¢, these three prineipal tools of the ma-

chine are moved toward and from the belt C,
coming in contact therewith or with blanks
resting upon it at predetermined regular in-
torvals. The mannerand themeansby which

120
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, -'thesemtewals eleren*ulated and deter mmed ’ the f1 ont fretef wnth the deseent and ascentgj. RIE R
of pens placed like the pens p.-
‘eration the blank was carried withoat inter-
ruption under the pens, which caught the
surface of the blank ‘‘on the fly.” ‘As might -
have been expected, the ruling done in: thls_ o
| way has never been perfect, the pens usua,lly oo

~ will now be descrlbed
g* are adjustable circumferentially upen the
frames I, P', and G, so that their tlmes of
Operation on the cam-rolls /3 pY and ¢* may
be adjustably determined. This adjustment
is effected by the employment of disks E?* P*

‘The cams f*, p*, and

-

- (3%, which are integral with or keyed to the

10

;.:_elempmn‘—serews f 4 P, and ¢*%, which pass |
through the frames F" P’, and G' and gear-

20

shafts which rotate with the frames F' P’ G’ |
" and lie behmd the gears d’, d', and d°.
‘cams.f*, p%, and ¢~ are crescent- shaped or
seamental and slip between the disks F? P* G*

and the oearsd?, d’, and d°, respectively. The

uheels d®, d'; and d, 1esnetetwehT are . then
turned in and bind the cams FXp*g*in their

"deelredposmone A propernumberof change- |
cams are provided for each cam-frame, so
thatadjustments beyond the range of a single

- cam may be secured. Thus the relative

“times when-in the Oper&tlon of the mdchme

~ the front gate f, pens p, and stop-gate g move

25

toward end touch the belt Cor bmnke pleeed

thereon can be changed at will.

With respect to blanks Wthh are fed. into

the machine at B the functions of the prin-
cipal tools—the front gate f, pens p, and stop-

~ gate g—are as folloes Blanks are fed into

20

‘the machine at B by the attendant in charge | ¢
or by automatic blank-feeding mechanism, if

- such is provided, with as mueh IG‘TH]&I‘IEY as
~possible, the attendant timing his movements

35

so that each blank will strike the teeth f* ot

the front gate 7 while the latterisin itslower

position. . “The front gate f rests on the belt
C during the greater part of the rotation of
the cam-frame F", so that there is little chance

“of a blank escaping the operation of the gate.

40

45

- actively operative tools—-—the stop-gate g and

.' X

55

This front gate f stops each blank as it is

carried for ward by the.Dbelt C and tapes T,
which slip easily on the surfaces of the blank |
~while the latter is held in-arrest by the gate.
Thus the front gate regulates the spacing of

the blanks upon the belt with greater ac-

curacy than the attendant ean be e?peeted to

attain and instures their delivery to the more

pens p.

If an automatic bldnk—mtwduemﬂ' mech-.
anism is provided which insures retruler feed.
of blanks, such mechanism may be timed to

meet the requirements of the stop-gate and
pens, so that the front gate may be dispensed
with. An expeueneed attendant might be-

- come 80 well trained as to time hlS move-

I60

within the edges of the blank.

ments so aceurately that the front gate might

be superfluous; bat this 18 hald]y to be ex-

pected. -
It was observed in the preemble of this

specification that the improvements to be
described were especially useful in ruling
blanks only partially, beginning at a pomt
Heretofore

on rulmﬂ‘-mdchmes of the belt-conveyer class
ruling of this kind has been done by timing
the descent and ascent of a gate placed like

The

is not necessarily exact.

‘blank and the upper edge of the blank. |
stop-gate carriage, Whlch consists of the bars
_ g“’ and their connections with the rock-shaft
g', is then moved until the points g*° of the

eetehuw the surface of the blenk above or

begin 1 uhnrr
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By thisop-
T o

below the line where they were intended to
With my improvements the

front gate j does not have to be timed with -

specml reference to the moment when the
pens p descend to the belt C; but with refer-
ence to the moment of descent of the stop-°

gate g. - Even this timing of the front gate f .

without doing any harm.
The timing of the descents of the pens p

"This space 13 meas-

Tt mayvmy shﬂ'htly- .

85,

and stop- gate g depends upon the character .
of the work to be done—in other words, upon - - .
| the width of the space between the front or .
upper edge of the blank and the: pomt where -~

‘the ruhnﬂ‘ is to begin.
ured on- the blank and is, say, the distance

between the top line already ruled across the

The

gate ¢ when touching the belt C are at'a dis-
tanee from the pens, meesured alongthe belt, .

equal to the unruled space to be left at the - o
‘I00. -
are set so that the gate g will descend to the

top of the blank. Then the cams p* and g~

belt C before the pens p and will rise from

f® rise from the belt before the-gate g de-

| the belt after the pens p have descendedand -
while they are in contact with the blank. |
‘Then thecam f*is set so that the gate-points

-“_"5”- -

scends to the belt by an interval about equal .- '
to the time it takes for a point on the belt to

points ¢. 'This mmmﬂ' is with referenee to

gate f and the O*ate qg.
The pen-cam p~ is preferablv to e seleet-

-ed of a length which-corresponds to the size

travel from the gate-points f° to the gate-
110
the travel of a smﬂ*le blank. The blanks
‘may be fed fast enourrh to cause more than
one blank to lie on the conveyer between the

115

of the blanks or the length of the lines to be .

ruled, so that very soon after a blank has
| drewn out from under the péns the pens will

rise. Thus in acting on a blank the stop-

120

gate ¢ always keeps ahead of the pens in the e

upward and downward movement.

The front gate f and stop-gate g serve to o

square a blenk in the machme but cannot

gage its position sidewise. Therefore I pro-

wde a side gage at K, which lies close to the

125

surface of the belt C in front of the stop-gate

g and is fixed adjustably to the frame a'by

The end E of the side gageis -
130

brackets e

inclined to the direction of movement of
blank, while the latter part e’ is parallel
theremth The ettenda,nt feeds the blanks

in on the extreme edge of the belt C, so that

they are sure to strike the slightly- lnehned:_ '-

05
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surface e and be moved in to be straightened
by the straight-edge ¢’ before striking the
stop-gate g.

The progress of a blank through the ma-
chine is as follows: After being inserted be-
tween the belt-roll ¢ and tape-roll ¢ the

blank is carried to the front gate f, which

momentarily checks its progress. Then the
front gate 7/ lets it go to the side gage E,
which places it in the proper position later-
ally. Then itstrikesthestop-gatey, and while
it 18 held still by the stop-gate g the pens p
descend exactly upon the line where ruling
1s to begin, the stop-gate g rises, the blank is
drawn forwa.rd nnder and in contact with the
pens, is ruled thereby, and passes to the de-
livery end of the machine. The pens p rise
before the next blank comes along, the inter-

vals between blanks having been regulated

by the front gate 1.

IBlanks which have been ruled by the ald of
my improvements show none of those faults
and irregularities which mar work done as
heretofore. The blank is always stationary
when the pens move down upon it. If the
preliminary adjustment of the stop-gate and
the timing-cams has been properly made, the
work will be perfectly done.

What I claim, and desire to secure by Let-
ters Patent, is—

1. Inar ulmm—machme the combination of
a blank-conve}el a penholdet and a stop-
gate relatively adjustable one to the other
and each movable to and from the conveyer,
the stop-gate behind the penholder, pens car-
ried by the penholder, means for intermit-
tently moving the penholder and the stop-
gate to and from the conveyer, and mechan-
ical connections whereby the movements of
the stop-gate to and from the conveyer are
made to plecede the movements of the pen-

holdertoand from the conveyer, respectively.
- 2. In aruling-machine, the combmatlon of

a blank-conveyer, a penholder and a stop-
gate relatively adjustable one to the other
and each movable toward and from the con-
veyer, the stop-gate behind the penholder,
pens carried by the penholder, adjustable
cams for intermittently moving the penholder
and the stop-gate to and from. the conveyer,
whereby the movements of the stop-gate to
and from the conveyer are made to precede
the movements of the penholder to and from
the conveyer, respectively.

3. In a ruling-machine, the combination of
a blank-conveyer, a penholder and a stop-
gate, each movable to and from the conveyer,
the stop-gate behind the penholder, pens car-
ried by the penholder, means for intermit-
tently moving the penholder and the stop-
gate to and from the conveyer, a front gate,
sﬂauated in front of the penholder, means for
moving the front gate to and from the con-

veyer, ﬂl]d meehanieal connections whereby
the movements of the stop-gate to and from |

700,271

| the conveyer are made to precede the move-

ments of the penholder to and from the con-
veyer,respectively,the front gate being timed
to move from the conveyer before the stop-
gate descends thereto, by an interval not
greater than the time occupied by a point on
the conveyer in passing flom the front gate
to the stop-gate.

4. In a rulmﬂ' machine, the combination of
blank-conveyer, a penholder and a stop-gate,
each movable to and from the conveyer, the
stop-gate behind the penholder, pens carried

fo

75

by the penholder, means for intermittently

moving the penholder and the stop-gate to
and from the conveyer, a front gate, situated
in front of the penholder, adjustable cams
for intermittently moving the penholder,
stop-gate, and front gate to and from the con-
veyver, whereby the movements of the stop-
gate to and from the conveyer are made to
precede the movements of the penholder to
and from the conveyer, respectively, the {ront
gate being timed to move from the conveyer
before the stop-gate descends thereto, by an
interval not ﬂ'leatm than the time occupled
by a point on the conveyer in passing from
the front gate to the stop-gate.

5. Imar uhnw—machme, the combination of

i & blank-conveyer, a penholder, a stop-gate,

a carriage therefor movably and adjustably
mounted onthe machine-frame, the stop-gate
behind the penholder, pens carried by the
penholder, means for intermittently moving
the penholder and the stop-gate to and from
the conveyer, and mechanism whereby the
movements of the stop-gate to and from the
convever are made to precede the movements
of the penholder to and from the conveyer,

respectively.

6. In a ruling-machine, the combination of
the blank - conveyer, penholder and pens,
stop-gate, adjustable supporting-bars there-
for, brackets for said bars, adjustable actu-
ating -link for the stop-gate, pen-cam and
btop cate cam, and connections therefrom
to the penholdm and stop-gate, respectively,
whereby the movements of the stop-gate and
penholder are made to alternate, substan-
tially as deseribed.

7. Inaruling-machine, the combination of
a blank-conveyer, a penholder and a stop-
gate, each movableto and from the conveyer,
the stop - gate behind the penholder, pens

| carried by the penholder, and a side gage

provided with a leading-in guide and a
straightening edge, located over the conveyer
close to the same end in front of the stop-
oate.

Signed by me at Boston
this "3’91311 day of August, 1901

ARTHUR M. WHITTEN.

Witnesses:
ROBERT CUSHMAN,
FRANK S. HARTNETT.
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