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(No model,)

To all whom it may concern:

Be it known that I, CHARLES BURROWS
citizen of the United States and a resident of
the city and county of Schenectady, in the
State of New York, have invented certain
new and useful Improvements in Ruling-

Machines, of which the following is a speclﬁ- -

cation.

My invention relates to 1mprovementb 1in
machinesforruling flat papers; and it consists
in the combinations of devices and elements
hereinafter described, and particularly set

forth in the claims.

The objects of my 1nveut101:1 are, first, to

provideacombination of devices by which the

driving bevel-gear. on the feed-roller shaft
may at will be thrown into or out of engage-

‘ment with the gear it drives, whereby the
‘machine may be operated for faint lining as

may be preferred or required, and also to ad-
mit the employment, on the shaft of the
driven gear, of friction-wheels of different
diameters for use for increasing or lessening
the speed of thecam-disk; second, to provide
a combination of devices whereby either one
of several friction-wheels of varying diame-
ters may, at will, be made -to replace any
other one of said wheelsand also be variously
adjusted on its shaft for increasing or lessen-
1ng the speed of the shaft of the cam-disk in
relation to that of the feed-roller for nicely
adjusting the movements of various parts in
relation to each other; third, to provide a
combination of devices whereby the gate may
be released or fixed as required for changing
the machine from that for faint lining to that
for striking or the reverse; fourth, to provide
cembma_twns of devices by which may be eif-
fected an accurate adjustment of the number
of times of raising and dropping the pens in
relation to the speed of the travel of the paper,
and also to provide combinations of elements
by means of which the pens may be quickly,
automatically, and positively carried to the
paper without jars, vibrations, or liability to
rebound or stagger and without regard to
any variation in the initial speed of the ma-
chine itself and the pens be raised from con-
tact with the paper at predetermined points
on the same. |

Other objects and advantages of thisinven-
tion will appear in the following description,

men ts In thisinvention. Kig.2
‘tion of the same.

the pens.
Fig. 9 is a section taken at line 4 in Fig. 2
and 1llustrating a mechanism for vibrating in
one direction the oscillating devices between

“and the novel features thereof will be pointed

out in the claims.

This invention is illustrated in the accom-
panying drawings, which, with the letters of
reference marked thereon form a part of

this specification, and in which—
IFigure 1 1s a plan view of that portion of a

rulmﬂ -machine which embodies the improve-
21sa side eleva-
Fig.
line 1 in Fig. 2.
line2 1n Kig. 1,1llustrating means for holding
andreleasing the bracketsustaining one of the
bearings of the counter-shaft of the machine.
Fig. 5is a view of the said bracket from its up-
per side. Fig. 6isasection taken atline 3 in
Fig. 2. IFig. 71sa side elevation of the disk,
a section thereof for actuating meehamsm
for operating the gate passing the paper to
I'ig. 8isa front view of the same.

sald mechanism and the pen-beam. Fig. 10
1S a section taken at line 4 4 in Fig. 2 and
1Hlustrating a modification of a part thereof,
1n which a step-form stop «* is shown in lieu

of the plain stop « shown in Fig. 9; and Fig.

11 1s a sectional elevation of the machine on
the inside of the frame-rail of the same in
Fig. 1 and looking toward the inside of said

Trame-rail.

The same letters of reference refer to simi-
lar parts throughout the several views.

In the drawings, A is the drive-shaft of the
machine, which shaft is mounted in suitable
bearings and actuated by a suitable band or
gear meehamsm (not shown) driven by any
smtdble power. A'isthefeed-roller, mounted
on sald shait, and « is the usual endless cloth
carried by suitable rollers and employed for
carrying paper to be ruled.

B is the drive bevel-gear, suitably secured
to shaft A, and B’ is a hand-crank, also se-
cured to said shaft or to said bevel-ﬂear for
revolving said shaft A by hand when parts
of the dethB are being adjusted or when
it may be advantageous. In my preferred

318 a section taken at
Fig. 4 18 a section taken at
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means for securing said drive bevel-gear on

said shaft the reduced portion A? of the same
is made with a length from shoulder a' suf-

ficient to allow an endwise movement of said
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gear to a distance of one-half inch, or more
or less, as may be preferred. DB*is a spline
set in the portion A® of said shaft, and b b’
are notches made 1n said spline, as shown in
Ifig. 3, for receiving latch B°, pivoted to the
sald bevel-gear and its attached crank, and
b* is a spring for holding said latch in said
notches 1t 1s intended 1t should engage with.
A groove b® formed at a side of the central
perforation of the gear B, holds with the spline
IB*, fixed with portion A? of shaft A.
lateh B? is raised out of the notches b U, the
gear B may be freely moved in either direc-
tion and may be thrown out of engagement
with the bevel-gear it actuates, so that shaft
A and its feed-roller A’ may be revolved by
hand or otherwise when faint ruling is to be
done by hand, or be shifted in either direc-
tion for engaging with the same coacting
bevel-gear, as its shaft may be moved later-
ally in direction relatively toward or from the

~shoulder ¢' of shaft A accordingly as larger
or smaller frietion-wheels are to be actuated.

C 1s revolving disk secured on shaft C’,
supported 1n suitable bearings secured to the
framework of the machine. E is a friction-
roller actuating said revolving disk, which
friction-roller is mounted on shaft E', to one
end of which bevel-gear C? actuated by gear
B, 1s secured. Although this shaft E' of said
friction-roller K may be mounted in bearings
supported by rigidly-fixed brackets from the
framework of the machine, yet I preferably
provide for 1t bearings which are themselves
movable and are each supported from braclk-
ets which are adjustable in respect to their
extension from the frame, so that friction-
rollers of different diameters may be carried
by said shaft E', as may be preferred for ac-
tuating the disk C faster or slower, as may
be advantageous or preferred. F, Figs. 1, 2,
and 4, 1s the bearing for the journal e of said
frietion-roller shaft E' and ¥, Figs. 1, 2, and
G, 1s the bearing for the journal ¢’ of the same
shaft. | o

Bearing I¥ is preferably made with a block
form and with a perforation corresponding
with the diameter of the journal e of shaft E,
and is provided with the swivel-stem 7, by
which 1t is supported from the outer end por-
tion of the bracket G by passing through per-
foration f” therein and secured by the nut 7=
The rearward end portion of this bracket G
is eylindrical in form and provided with a
series of annular grooves ¢ ¢’. A sleeve (,
secured to the frame, or a stationary piece
fixed thereto, receives this grooved cylin-
drical end portion of said bracket, which may
be adjusted longitudinally in either direction
within the same and be secured therein by
the set-screw ¢, serewed through a side wall
of sald sleeve with its lower end working in

either one of the said grooves, as may be |

necessary by reason of the diameter of the
friction-roller I, as, say, in groove ¢, when
the friction-roller is of small diameter, or in

When

will be slower.

ter. 'Thisbearing I, being supported and se-
cured by bracket G, as described, is calecu-
lated to allow the friction-roller shaft E' to be
swung outwardly in direction indicated by
arrow 1 1n Ifig. 1, and the reverse.

Jearing F' is made in the form of a cylin-

~drical block provided with a perforation for

receiving the journal e’ of shaft X', as indi-
cated by dotted lines in I'igs. 1 and 2.

II is a bracket having ifs outer end portion
made with a sleeve form and calculated to
receive the cylindrical block-form bearing I
within its central perforation 2. The body of
this bracket 1s also made with a eylindrical
form and is provided with a serew-thread 7.

II' isa clamping-sleeve secured to the frame
and having its bore /* of diameter corre-
sponding with that of the screw -threaded
body of said bracket, so as to receive the lat-
ter, and clamping-screw /%, when turned in a
proper direction, causes the split sides /vt i
of this sleeve to clamp tightly on the body of
sald bracket and hold it from turning in either
direction. This sleeve H' is divided in its
length by opening /i’ of su
ceiving a finger-wheel IH* between the front
and rear portion of said sleeve, which finger-
wheel is provided with a central screw-thread
working on the serew-thread /' of the body
of sald bracket H, as shown by full lines in
I'ig. 6 and indicated by dotted lines in Ifig. 1.
With these forms of construction and arrange-
ments of the respective parts of the said bear-
ing I, bracket H, sleeve ', and finger-wheel
1%, the said bearing F' and the rear end portion
of the friction-roller shaft E' may be swung
upwardly in direction of arrow 2 in Kig. 2
for removal of the bearing I’ from its seatin
sald brackef I1 and the reverse for its return
thereon, while the bracket itself is free to
turn 1n its sleeve or holder Il in either di-
rection, as may be required, for removal or re-
placement of bearing I and be extended out-

- wardly or drawn inwardly by the revolving of

the finger-wheel H? in proper direction when
1t 18 desired to increase the pressure of the
friction-roller K on the face of the disk C or
reduce the same. | .
Secured longitudinally in a side of the shaft
K’ of the friction-roller K is the spline KE*, and
1n the hub of the said roller is provided the
oroove ¢, (indicated by dotted lines in Iig. 2
and shown by full lines in Kig. 1,) receiving
sald spline for holding said friction-roller
from turning on said shaft E', and a set-screw
serewing into a screw-threaded perforation
in the hub of said friction-roller and against
the shaft K’ is provided, holding the roller I

in position set to on the said shaft. When

said friction roller or wheel E is moved to-

rard the center of the disk C, it causes the
latter to revolve faster, while when moved to-
ward its circumference the speed of the disk
By the adjustability of the
respective brackets G and II in direction to-
ward or from the frame of the machine fric-

groove ¢', when the roller is of larger diame- | tion rollers or wheels E of varying diameters

ficient width for re-
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may be readily employed and may be readily |
placed on the shaft E' or removed from the

same by simply loosening the clamping-screw
fi* and raising the rear end of the shaft up-
wardly, when the bearing F’ will be raised
out from the bracket H, so as to allow it to
be removed from the journal ¢’ of said shaft,
when the friction wheel or roller may be
slipped on or off the same, as desired. The
swivel-joint between the bearing E and its

bracket & allows the shaft E' to be swung

outwardly in direction of arrow 1 or the re-

verse without materially affecting the en-

gagement of the teeth of the respective gear-
wheels B and C2 | |

A reinforcing-roller ¢, suitably secured to
an adjustable piece ¢, supported from the
stationary piece D, may be employed against
the rear side of disk C for reaction against
the pressure of the friction roller or wheel E.
The adjustable piece ¢’ of this journal may
be forced outwardly by means of the screw

¢, working between said piece ¢’ and the fixed

piece D.

I is a second disk. (Shown by full lines.in
Figs. 1, 7, and 8 and indicated by dotted
lines in Kig. 2.) This disk I is secured on
shaft C'so as to revolve simultaneously with

~the disk C, actuated by the friction wheel or
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roller &.  This disk I carries the gate-operat-
ing cam I'.  (Shown by full lines in Figs. 1
and 3 and indicated by dotted lines in Figs.
2 and 7.)

J, I1gs. 1, 2, 7, and 8, is a vertically-vibrat-
ing gate for regulating the passage of the
sheets to be ruled from the feed-roller to be-
neath the pens. This gate comprises the
shaft 7, (a portion thereof shown,) straight-
edge bar j', (a portion thereof shown,) and
the connecting-arms 7° in any suitable num-
ber,(butoneshown,) connecting said straight-
edge bar 7 with said shaft 5. This gate J
thus comprised is extended across the ma-
chine and over the endless cloth from one
side thereof to the other with the shaft 4
supported in suitable bearings in brackets
secured to the sides of the frame of the ma-

“chine, and with the lower edge of the straight-

edge bar ' bearing on the upper surface of
the endless cloth when this gate is operating
to check the passage of the sheets to the
pensand off from thesaid surface when allow-
ing the passage of said sheets. The brackets
K, (but one shown,) supporting the bearing

of shaft 7 of this gate, are suitably secured

one at each side of the frame of the machine.
These brackets I (shown in Figs. 1,2, 7, and

8) have with their upper ends the bearing-

holder X', which receive in their respective
chambers a block-form bearing K2 which is

held from rising by the retaining-screw k.
Between the shaft 7 of the gate J and the
second disk I is arranged mechanisms by
which the operator may at will connect said
gate with the cam I, provided on the said
disk for vibrating the said gate, and also for

increasing or lessening the pressure of the

bar ;' of the same on the endless cloth, as may
be required by the thickness or thinness of
the sheets to be passed to beneath the pens.

The mechanism for vibrating said gate con-

sists of arm L, provided above with the trans-
verse slot [ and fixed on shaft y of said gate,
arm L' adjoining arm L and provided with
a hollow journal /', Figs. 1, 7, and 8, loosel
recelving a journal end of said shaft, as in-
dicated by dotted lines, and extended through

bearing K< and past the same, clamping-
scerew [°, working in slot/of arm L and screw-

ing into the head end of arm L/, bracket L2,
secured on the outer end portion of the hol-
low journal !’ of arm L/, preferably by a set-
screw [, and the actuating-arm L3, secured

by one of its ends to bracket 1> and having

1ts opposite end provided with roller 7# for

| bearing on the cam I’ of the revolving disk

I. The said cam I'is preferably projected
from the inner side of said disk, as shown by
full lines in Figs. 1 and 8, and it is in form
substantially concentric to the shaft on which

sald disk is secured with a sharpened curved

receiving end ¢, separated from the abrupt
termination ¢" by an interval of opening be-
tween, all as illustrated by dotted lines in
Kig. 2.

When the disk I is revolved in the proper

direction and the clamping-screw 2 is loos-

ened, the cam -I' will, through arm 12 and

bracket L? cease to oscillate arm L’ and not
effect a movement of the gate; but when the
arms L and L' are secured together by the
clamping-screw [, as shown in Figs. 1 and 7,
the cam I', revolving in direction of arrow 3,
kig. 2, will oscillate the united arms L. I in
direction of arrow 4, when the lower edge of
bar 7' will be carried down to the endless
cloth a, running beneath and there be held

Y 75
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for stopping the movement of asheet onsaid

cloth until the roller on arm L3 has run off
the terminating end <’ of the cam I, when,
by gravity or a reaecting spring, the united
arms L L’ will be oscillated in an opposite di-
rection and cause the bar 5’ to be raised out
of contact with therunning cloth ¢, when the
latter will carry the sheet forward to beneath
the pens. Assoon as the brake of the cam I’
has passed the roller of arm I.2 the cam will
agalin oscillate the united arms L L' in direc-
tion of arrow 4 and operate the gate to check
the forward movement of the next succeed-

ing sheet until the said gate is moved re-

versely, as before, for permitting its forward
passage to the pens. . |
- M is an adjustable cloth-supporting roller
(shown by full and dotted linesin Fig. 1 and

indicated by dotted lines in Fig. 2) having

1ts journal m running in the adjustable bear-
ing M', which is held in place between ways
m' m', which are preferably integral with
bracket . . '

N is a lever pivoted to piece N’ by pivot n
and having one of its limbs bearing against
the lower end of bearing M. |
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ing through the screw-threaded lug n? inte-
oral with piecce N’ and against the opposite
hmb of said lever for dep1e<35mn the same
when the opposite end of the lever is to be
raised for moving the bearing M’ and roller
mounted thereon upwardly against the end-
less cloth ¢, slightly raising ’rhe latter against
the lower c,dﬂe of the har 7 of gate J 1o the
distance 1equued or prefel*red A reverse
movement of the depressing-screw N* will re-
lease pressure on lever N and allow the bear-
ing M’ and roller M to move downwardly and
allow the ecloth to move out of contaet with
bar 7' ; while in connection with a similar ad-
justing mechanism at the far side of the ma-
chine an even pressure ot the roller against
the cloth may be had.

O, Figs. 1 and 2, is a pen-beam (a section
shown) of any suitable construction calcu-
lated to hold with any desired number of rul-
ing-pens 0. This pen-beam'is so journaled
at its ends with suitable bearings projected
from the frame of the machine that it may
be supported across the endless cloth ¢ and
at suitable distance above the same and be
capable of nice adjustment as may be re-
quired. The bearings o' of the journals of
this pen-beam may be supported at both sides
of the machine from any suitable brackets,
yvel preferably from adjustable brackets of

construction shown and in common use, and

consisting each (one shown) of a vertical
standard P, secured toasliding base P’, hori-
zontal bar P~ carrying bearmn o', adj ustmn-
SCrew P, elmnpmfﬂserew 7,
P53 and adjusting-screw p° for moving said
sliding base in either direction. A preferred

form of this mechanism employed for oscil-

lating the pen-beam O is shown in the draw-
ings, in which—

h is a lever-form arm pivoted to lug », se-
cured to the pen-beam, preferably from 1ts
upper side and at a poiut relatively a little
rearward of the axis of the journal ¢o° of the
pen-beam, as shown in Fig. 2. This lever-
form arm is adjustable in a vertical direction
The rear
end of said arm is provided with journal R’
(shhown by full lines in IFig. 2 and indicated
by dotted lines in Ifig. 1,) projected rela-
tively laterally and at an angle to said arm
R, and is also provided with a finger-piece

R* for convenience in turning the pen-beam-

O 1n either direction by hand, as may be re-
quired.

R?is a hollow sleeve working loosely on

the journal RR'.

S is an oscillating lever carried by journal
s, (shown by full lines in Ifig. 2 and indicated
by dotted lines in Fig. 1,) secured to or inte-
oral with said lever and working in the sleeve-
form bearing S', made integral with a suit-
able Dbase-piece S° secured to the frame.
One end of this oscillating lever is projected
forward to beneath the sleeve or thimble R3,
loosely mounted on the journal ¥,

csmtlonary bed

carried by

-

the arm R, and has bearing against the lower

side of said sleeve or thimble R? as shown in
Fig. 2. This sleeve or thimble R°® may be
locked down from rising from the forward
end of said lever by any suitable device, yet
at this present time I prefer to employ a slid-
ing retaining-bar 5% suitably held in place
with said lever S by keeper ¢* (shown to be
provided with slot s*) and secured to the up-

70

75

per side of said lever and provided with a

vertical finger-piece s* for convenience in
moving sald retaining-bar in either direction,
as to over and against the upper side surface
of the sleeve orthimble R® asshown in Figs. 1
::md 2, or off f1 om contact with the same, as
"When this lock-
ing demee is in service holdmg the sleeve R’
on arm R from rising out of contact with
lever S, a jointed connection is formed be-
tween said arm IR of the pen-beam and the
oscillating lever S, and an upward oscillation
of the rearward side portion of the pen-beam
will be effected when the forward end of lever
> 18 raised, while a reverse direction of oscil-
lation of the pen-beam will be had when said
forward end of lever 5 is moved downwardly
by any means whatever.

T 1s a horizontal rest pivoted on the stud 7,
so as to be capable of being swung from posi-
tion (shown by full linesin Fig. 1) in direction
of arrow and to beneath thesleeve IR?, carried
by the arm R, secured to the pen-beam O,
when theretaining-bar S°is moved rearwardly
and off from a bearing on said sleeve R? as
indicated by dotbed lines in IFigs. 1 and 2, and
the arm IR has Dbeen raised for turning the
rear side edge of the pen-beam O upwardly,
that it may carry the pens o out of contact
with sheets of paper which nmy be on the
endless cloth «.

T is an adjusting-serewserewing in the rear
end portion of lever S and calculated to be
screwed downwardly to a greater or less dis-
tance toward check-piece {' below, so as to
limit the vibration of lever S, and thereby
through arm R limit the vertical movement
of the pen-beam and its pens o toward and
from the endless cloth «.

T% is o thumb set-nut screwing on the ad-
justing-serew TV and serving as a Jjam-nut
for holding said screw from being acciden-
tally turned and thereby changing the limit
of movement of lever S.

T3, Ifig. 2, is a spring (indicated by dotted
lines) contained within a suitable spring-
seat formed in the base-piece S* at a point
beneath the forward end of lever S, and hav-
ing its upper end bearing against the lower
side of said end of that lever. 'This spring
T reacts against the mechanism employed
to move the forward end of lever S down-
wardly and operates to raise the said for-
ward end of thatlever, and thereby, through
its joint with arm R, carries the rearward
side of the pen-beam upwardly and the pens
0, secured to it, up out of contact with the
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paper on the cloth ¢ and hold them raised | latch X, may be employed where each one of

until the said movement of the lever S is re--

versed. -
U is an arm secured to the outer end of

the journal-pivot s of lever S and projected

downwardly and holding between its ways u

u the pivot-block U'.

V is a reciprocating piece suitably guided
by guiding-pieces, as, say, pieces V' and V?
V2, secured to the stationary back piece V3,
T'his reciprocating piece V is connected by
pivot U? with pivot-block U’,carried by arm U.

V*is a roller mounted on a suitable pintle
v, also secured to the reciprocating piece V,
which roller, when pressed against by the
drop-cam C, crowds said piece V indirection

- of arrow 5 and thereby moves arm U in the

20

25

30

same direction, thereby operating lever S so
as to carry its forward end downwardly on
spring 1° and depress the same and at the
same time gently yet positively through arm
R move the rearward side of the pen-beam O
downwardly and thereby carry the pens o to
a touch on the paper sheet below and hold
the pens touching the paper until they are
carried from i1t by a reversed movement of

sald beam and the mechanism above de-

scribed.

W is an adjustable stop, (shown in Fig- J

and indicated by dotted lines in Fig. 2,)
which stop is secured to the rearside of the re-

- ciprocating piece V by means of set-screws

40

45

55
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w w, working through slots w’ w' in piece V.
1This stop may be longitudinally moved in
either direction within certain limits in rela-
Lion to piece V,so as to bring its forward end
relatively nearer to the axis of roller V¢ or

farther therefrom as the intended length of

the oscillations of the pen-beam O is to be
increased or lessened from any cause or pur-
pose whatever. | L

X is alateh, (shown by full lines in Fig. 9
and indicated by dotted lines in Figs. 1 and
2,) which lateh is pivoted at one end to the
stationary back piece V3, while its opposite
free end is provided with a fixed stop x, pref-
ecrably of hardened steel, secured to said
latch. X' is a friction-roller pivoted with
sald latch so as to project beyond the face
side of the same and be in situation to be
pressed on by the release-cam C®, carried by
the disk C, Figs. 1 and 2, thereby carrying the
sald latch inwardly, with its fixed stop x, out
of engagement with the adjustable stop W,
so as to allow the reacting spring T® to 1ift
the forward end of lever S and oscillate the
pen-beam O upwardly. A springa’, secured
to plece V and bearing against the rear side
of latch X, operates to throw the latter in
place for checking the adjustable stop W,
carried by the reciprocating piece V, when
the latter is moved back by the action of the
drop-cam C*, carried by disk C, for operating
the oscillating lever S and pen-beam O in re-
versed directions. | |

Although a stop, as «, of uniform thick-

ness, as shown in Kig. 9, to be carried by the

several pens o are to be carried simultane-
ously downwardly against the paper and then
upwardly from the same for beginning and
ending the ruling, they are respectively to

produce on points on same lines of beginning

and ending, yet where one or more of the
ruled lines to be produced are to begin at a
point nearer to the upper margin of the sheet
than others are to begin I employ in such
a case with latch X a step-form stop, as ' in
Ifig. 10, which step-form stop comprises steps
1 and 2. With this step-form stop «’' I also
employ with disk C a second drop-cam, as C4,
(indicated by dotted lines in Fig. 2,) which
drop-cam C* will be relatively greater in its
projection from disk C than the drop-cam C?,
so that when cam C? has moved the adjust-
able step of the reciprocating piece V the dis-
tance of the first step 1 of the step-form stop
the second drop-cam C* will operate at a pre-
determined time by being placed at a suitable
point on disk C to move piece V to a distance
sufficient to carry it to the end of step 2 of
stop «, so that, through the mechanisms be-
tween the pen-beam and the reciprocating
piece .V, the pen-beam may bhe oscillated
downwardly to carry such a number of pens
down on the paper for ruling as may be se-
lected, to be begun at the highest point on
the sheet, while the other pens will be ar-
ranged in the beam to be carried to a point
nearthepaper, butnot quite touchit. Should
it be desirable to stop all the pens ruling at
one point of distance from the lower margin

of the sheet, a single release-cam will be em-

ployed on disk C; but should the stoppage of
the ruling of some of the pens be at a point
distant from that others are to be stopped in
relation to the lower margin edge of the

sheet, then two release-cams, as C? (theshort-

est one) and C¥ (shown in dotted lines and
being the longest in projection,) will be em-
ployed on the disk C. |

In- operation of two drop-cams, as C? and
C% and a two-step stop provided with the
lateh X, as shown in Fig. 10, the drop-cams
C*C* will be arranged at distances apart on
the disk C as will be suitable for effecting
an interval between the first and second
downward impulses of down oscillation of the
pen-beam for carrying one set of pens to
touch the paper forruling, with the other set
of pens close to but without touching the
paper, when the first drop-cam C? operates,
to be followed at the proper time by the op-
eration of the second drop-stop for imparting
to the pen-beam its second downward im-
pulse for carrying the nearly-touching pens
to actual touching of the sheet for ruling
simultaneously with the first-started ones to
the finish. When two release-cams, as C3
and C° are employed for effecting a release
of latch X by two impulses, the two impulses
for upward oscillation of the pen-beam may
be effected at different times for raising one
set of pens out of touch of the paper that their
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ruled lines may be stopped before those of
the other pens are stopped by a subsequent
action of cam C°.

The carrying of two or more sets of pens se-
cured to a pen-beam successivelyand at inter-
vals to the paper and with varying degrees
of pressure by impulses imparted to the pen-
beam from a number of drop-cams secured

to a revolving disk and successively and at
intervals raising the pens from the paper has

heretofore been effected by means other than
those 1 have described as being interposed
between the cams C* C* C° C5 and the pen-
beam; but these mechanisms employed be-
tween the pen-beam and said cams for carry-
ing the pens with varying degrees of pressure
to the paper were generally of such construe-
tion and arrangement that in their opera-
tions they would cause the pens to tremble
or stagger when first pressing-contact with
the paper was made. It 1s therefore to be
understood that I do not broadly c¢laim, in
connection with a revolving disk having a
number of cams secured therewith and a pen-
beam carrying a corresponding number of
pens for pressure with varying degrees on

the paper, any or all kinds of mechanisms or

means which may be employed forraising and
lowering said beams under two or more im-
pulses, but my particular means above de-
secribed as being interposed between the pen-
beam and the said several cams I believe to
be new.

I therefore discelaim as being my invention,
inaruling-machine,the combination of a cam-
head having a number of cams of different
heights secured therewith with a pen-beam,
corresponding
in the pen-beam and pressing upon the paper
with varying degrees of intensity, and means
for raising and lowering said beam from the
cames.

By a dupheatmn of the pen-beam, stand-
ards, and bearings supporting the Same and
the several mechanisms described as em-
ployed for oscillating the pen-beam the ma-
chine may be provided with two similar pen-
beams, and the several mechanisms employed
and duplicated may be operated by means of
suitable drop-cams and release-cams suitably

applied, the second revolving disk I at points

suitable for oscillating the duplicated pen-
beam at predetermined times. In case this
duplication of the pen-beam and mechanisms
between it and the disk carrying the cams C?
and C?, with or without cams C*and C°, 1s pro-
vided in the machine I would arrange ‘the in-
termediate duplicated 1‘]1(3(3]1&1118111& so that
the reciprocating piece V may be at the side
of the frame the second disk 1 1s at and pro-
vide such an extension to both said piece V
and the lateh X as may be required to be had,
whereby the duplicated drop-cam C? and re-
lease-cam C° may be made to respectively
operate said piece V and latech X. This du-
plication does not require any invention, and

pens or sets of pens SOCLIIG(J.'

therefore I do not show the same in the draw-
Ings.

LV the above-described improvements a
oreater variety of rulings may be done at

| each settin o than heretofore has been done,

while the several adjustments of parts re-
quired to be made for changing the character
or features of the intended rulings of sheets
may be quickly effected, and the several op-
erating parts will be made to operate with
nice exactness and in a positive manner,
while the pens carried by the pen-beam will
be carried quickly yet gently and positively
to a touch with the paper without staggering
vibration, or jars at lines or pomts pr edetm-
mined by the operator.

Having deseribed my invention, what I

claim as new, and. desire to secure by Letters

Patent, is—

1. In a ruling -machine, the combination
with the shaft of the feed-roller, a gear mount-
ed on an end thereof and capable of being
moved longitudinally thereonin either direc-
tion, of a spline secured longitudinally with
the shaft and provided with two or more
notches, a groove at the side of the central
bore of the said gear and calculated to re-
ceive the said notched spline, a latech piv-
oted at one end on the face side of said gear
and calcualated to be engaged at will with

| either of the notches in said spline and a

spring operating to hold said latch in such
engagement until at will released, substan-
t1.:1,11y as and for the purposes set forth.

2. In a ruling-machine, the combination
with a shaft caleulated to receive, at will and

one at a time, friction-rollers of varying di-

ameters, and capable of being moved later-
ally in either direction, and a bevel-gear se-
cured to an end of said shaft, of a second
shaft having with it a spline provided with
twoormorenotches,a bevel-gearhavinga cen-
tral bore and a parallel groove calculated to
receive theshaftand its notehed spline,a latch
pivoted to the latter bevel-gear and calcu-
lated to engage with the notc,hes accordingly
as the said gear may be moved on said shaft
and its notehed spline,and a spring connected
with said movable gear and calculated to hold
said lateh in engagement, until released, with
the notch of the spline brought in register
with said latch, substantially as and for the
purposes set f01 th.

3. In a ruling- machme, the combination
with a disk or wheel revolved by the friction
of another wheel, a counter-shaft arranged
across the face side of said disk and capable
of being moved nearer to or farther from said
face, and provided with a spline or feather
for receiving and holding with friction-rollers
of varying diameters,which may be employed,
one at a time, for revolving thesald disk,and
a bevel-gear mounted on an end of said shaft,
of a shaft arranged at an angle with said
movable shaft and provided with a spline con-
taining two or more notches, a bevel-gear, for
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engagement with the bevel-gear on said mov-
able shaft, provided with a central bore and
a groove parallel with it for receiving the
notched spline and shaft portion said spline
18 secured to, a latch pivoted to the latter
bevel-gear and calculated to be engaged with
either of the notches in said spline, and a
spring calculated to hold said lateh in en-
gagement with the notchthelatch may regis-
ter with when the bevel-gear, it is pivoted
with, is set on its shaft for engagement with

its coacting bevel-gear as it may be set nearer
to or away from the plane of the disk to be |

revolved by the selected friction-roller, sub-
stantially as and for the purposes set forth.

4. Inaruling-machine the combination with
a digk calculated to be revolved by a friction-
roller applied to its face side, a shaft arranged
transversely to the axis of said disk and cal-
culated to receive and hold with any one of
several friction-rollers which may at will be
placed on said shaft for actuating said disk,

ot bearings supporting said shaft by its jour-

nals, brackets carrying said bearings and cal-
culated to be moved longitudinally in either
direction for carrying said shaft toward or
from the face of the said disk and mechan-

1sm calculated to hold and seeure said braclk-

ets at places adjusted to substantially as and
for the purposes set forth.

5. Inaruling-machine the combination with
a shatt calculated to carry and revolve gears
of different diameters,of a bearing supporting
one end of said shaft, a longitudinally-mov-
able bracket pivoted with said bearing with
its axis at an angle to said shaft, a bearing
recelving the opposite end journal of said

shaft, and calculated to be readily removed
from said journal or applied to the same by

an endwise movement of said bearing, a
bracket containing at one end a holder into
or out of which the said bearing may be moved

- by a movement of said bearing in direction

55

60

calculated to free it from said bearing-holder .

or effect its reception therein, the bracket for
recelving this removable bearing being cal-

culated to be adjustable in its extension from

the stationary piece with which it is secured,
substantially as and forthe purposesset forth.

6. Inaruling-machine the combination with
a journal-bearing, a bracket pivoted there-
with and projected in direction at an angle
with the axis of said bearing, a series of two
or more annular grooves provided on the end
of said bracket by which it is held, of a sleeve-
form bracket-holder secured to a stationary

piece of the machine, and calculated to re-

ceive the grooved end portion of said bracket
and a retaining-screw screwing in a wall por-
tion of said sleeve and engaging with the

groove, in said bracket, which may register

with said secrew when said bracket is adjusted
to its intended place in said sleeve, substan-
tially as and for the purposes set forth.

7. In a ruling-machine, the combination
with a bracket calculated to hold a bearing
of an adjustable shaft intended to hold with

and revolve actuating-wheels of different di-
ameters, one at a time, of a screw-thread on
the body of the bracket opposite from that
holding the bearing, a split sleeve receiving
the body of the bracket, a clamping-screw cal-
culated to tighten, at will, said split sleeve
on sald body of the bracket, of a wheel-form
nut supported between sections of said sleeve
and bearing, with its sides, against said sec-
tions, and working on the screw -threaded
portion of said bracket, substantially as and
for the purposes set forth.

5. Inaruling-machine the combination with
the shaft of a vibrating gate of the same, and
provided with a transverse slot secured to
said shaft, an arm provided at one end with

a sleeve-form journal, which is calculated to

loosely receive a journal end of the said shaft
at near sald slotted arm, and also with &
screw-threaded perforation registering with

75

30

the said slot of the first-mentioned arm, a

binding-serew working through said slot of
the one arm and serewing into the screw-
threaded perforation of the adjoining arm

-and a bearing receiving the sleeve-form jour-

nal, a bracket secured on the said sleeve-form
journal and calculated to rock the same, and
an arm secured to said rocking bracket and
calculated to be operated endwise reciprocat-
ingly, substantially as and for the purposes
set forth. |

9. In a ruling-machine, the combination
with the pen-beam arranged across the end-
less cloth of the machine and above the same
and calculated to have its rear side portion,
receiving the pens, oscillated vertically, of a

lever-form arm arranged transversely to the

said pen-beam and pivoted with an end of
the same, and adjusting - screws working
through said arm, one at each side of the
pivot of said beam, of an oscillating lever piv-
oted to a stationary piece and a jointed con-
nection between said oscillating lever and
sald arm, substantially as and for the pur-
poses set forth. | -

10. In a ruling-machine, the combination
with an arm secured to the pen-beam for os-
cillating the same, a pivot secured to the os-
cillated end of said arm and a sleeve or thim-

‘ble loosely secured on said pivot, of a verti-

cally-oscillating lever pivoted with a station-
ary part of the machine and having one of its
ends provided with a screw for limiting the
oscillation of the lever in one direction, and
its opposite end projected beneath the sleeve
or thimble on the pivot end of said arm for
bearing against the lower side of said thim-
ble, substantially as and for the purposes set
forth. | |

11. In a ruling-machine, the combination
with an arm secured to the pen-beam for use
for oscillating the same, a pivot secured to
the outer end of said arm, a sleeve or thim-
ble loosely secured on said pivot, a vertically-
oscillating lever pivoted with a stationary
part of the machine and having one of its
ends provided with a serew, calculated to

Q0

95

TOQ0

105

ITO

115

120

125

130



10

20

30

35

40

45

limit the oscillation of said lever, and having
its opposite end bheneath the lower side of
said sleeve or thimble, of a movable retain-
ing-bar held in suitable connection with said
oscillating lever and calculated to be moved
at will over and against the upper side of said
sleeve or thimDble, and the reverse, substan-
tially as and for the purposes set forth.

12. In a rualing-machine the combination
with an oscillating lever pivoted to a station-
ary piece and calculated to impart to the
pen-beam an oscillating movement for alter-
nately raising and lowering the pens carried
by it of a reacting spring contained within a
spring-seat and having an upward pressure

~against the lower side of one of the limbs of

the said lever for raising the same, of an os-

cillating arm secured to the pivot-journal of

said lever, a reciprocating piece moving in
direction transversely to the direction of
length of said oscillating arm, and a pivot
connection between the latter and the said
reciprocating piece, substantially as and for
the purposes set forth.

13. In a ruling-machine, the combination
with an oscillating lever which is actuated in
one direction by a reacting spring and anarm
secured to the pivot-journal of said lever, a
onided pivot-bearing, carried by the free end
of said arm, and a rveciprocating piece suit-
ably guided in direction of its line of move-
ment, of a cam carried by a revolving disk
and calculated to move said reciprocating
piece in one direction and thereby, through
said arm, oscillate said lever in direction
against the said reactingspring, substantially
as and for the purposes set forth. __

14. In a ruling-machine the combination
with a fixed piece, a reciprocating piece,
cuided in direction of its line of movement,

and provided with one or more guide-slots, of

an adjustable stop applied to a side of said
reciprocating piece, screws working through
sald slots and screwing into the said stopfor

binding it in place set to, on said reciprocat--

ing piece, of a latch pivoted to said stationary
piece and carrying byitsfree end a stop which

-8 , 568,235

is caleulated to react against the adjustable
stop, and a spring secured to the stationary
piece and pressing on the side of the lateh op-
posite that on which its stop is secured, sub-
stantially as and for the purposes set forth.

15. In a ruling-machine, the combination
with a reciprocating piece, an osciilating lever
calculated to be operated by said reciprocat-
ing piece in one direction by an arm secured
to the pivot-journal of the said lever, a spring
caleulated to oscillate said lever 1n an oppo-
site direction, an arm secured to the pen-
beam and having a jointed connection witl
said oscillating lever, a pivoted latch pro-
vided with an outwardly-projected piece and
carrying a stop for action with a stop carried
by said reciprocating piece and a spring for
crowding said latch toward said reciprocat-
ing piece for effecting an engagement with
its stop, of a revolving disk carrying a drop-
cam and a release-cam operating respectively
with said stationary piece and saild latch,
substantially as and for the purposes setforth.

16. In a ruling-machine, the combination
with a pen-beam for carrying a series of pens,
an oscillating lever having a jointed connec-
tion with said pen-beam through an arm con-
nected with it, a reacting spring applied to
the lower side of said oscillating lever for
oscillating it in one direction, an arm secured
to the pivot-journal of said lever, a recipro-
cating piece pivoted with said arm and car-
rying an adjustable stop, a pivofed latch car-
rying a step-form stop which is calculated to
have two distinet engagements with said ad-

justable stop of the reciprocating piece, of a

revolving disk and two drop-cams of unequal
projection from said disk, the succeeding
drop-cam being longer than its preceding
drop-cam, and two relief-cams of unequal
length of projection, with the preceding one
shorter than its succeeding one, substantially
as and for the purposes set forth.
CHAS. BURROWS.

Witnesses:
ALEX. SELKIRK,
CHARLES SELKIRK.
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