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To all whom (¢ may concern:

Be 1t known that I, RicitarRp W, BENTLEY, |

of Brooklyn, Kings county, in the State of
New York, have invented certain new and

‘useful Improvements in- Ruling and Tngrav-
ing Machines, of which the followingisa specl-

cation. | | |
My improvements apply to the entire elass
of engraving-machines and ruling-machines
which are intended to aid engraversand other
artists in making great numbers of parallel

straight lines. at moderate distances apart.

Usually in making a tintin engraving the dis-
tances apart of the lines are very small. My

improvements allow them to be exactly uni-

form, or to be conveniently varied to indicate
the shade on curved surfaces, or to grade
shades on ‘Hat or other surfaces. The old

method of making the graduations by means

of a handle on serew-carrying division-wheel,

to be turned by the operator one or niore

notchesagainst the pressure of aspring under-

neath, 18 slow and requires constantand intel-

ligent attention. It is also uncertain, as the
division on the wheel into which the operator

~wishes the spring to fall will often be carried

too far, so making an imperfect eradunation.
By the old method in making lines running
trom fine into wide spaces it is necessary to use

a division-wheel divided into twenty-fourths, ;

counting so many notches between each line
made, adding a noteh to the count for every
line made, or every two lines, or three or six
lines, &e. The space answering to one of the

notches is small, but sufficient to materially

impair the work if a miscount is niade or the
noteh 1s carried a little too far, which very
often happens. Itisalmost impossibleto cor-

- rect the mistake, and so the work is spoiled.

My improvements do away with these defects.
The spacing 18 made perfectly without fail.
The counting is done away with, all being ac-
complished automatically by operating alever.
Even spacing or grading spacing can be done
with less labor and less time than it formerly
took and very much more perfectly. Tapply
a lever connected by a link to the reciprocat-
ing carriage which carries the stylus or mark-

‘ing device, and limit its motion by adjustable

stops,which allow the stylusto be reciprocated
to an exactly uniform extent in applying tints

or shades where the same are to stop-abruptly

—— —r—

larger scale.

“diately adjacent parts.

‘tion of the same.

at a line. T apply a friction-brake to aid in

gently arresting the motion at the termination

of the movenient when the lines are of vary-

inglength. The lever which operates the car-
riage engages therewith by means of an exten-
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sion from the carriage provided with a trans-

verse slot, in which the lever engages.

In what I esteem the most complete form of 60 '

theinvention the operations are all performed
automatically, and the machine may bedriven
by power, as by abelt from ashaft driven co-
tinuously by a steam engine or other motor.
A good portion of the benefits of the invention
may be realized by working without power.
-To facilitate the description, I will first as-

nected. The machine as thus dismembered

will be readily understood by engravers ae-

customed to working by the direct applica-

tion of one hand to one part, and the other to

sume that the power mechanism is discon-
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another part, and by acting intelligently at

‘the points and periods required.

L will deseribe the maehine as applied to
the production of sharp smooth lines in the
ground which is applied on copper and other
plates for etching. ._ .

T'he following is a deseription of what I con-
sider the best means of carrying out the in-
vention.

75
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The accompanying drawings form a part of

this specification. =

Figure 1 is a plan view showing the parts
connected for working by power. Fig. 2 is
an elevation of certain portionsthereof. Fig.
3 18 across-section of a portion on the line z a
in Fig. 1. The remaining figures are on a
IF1g. 4 is a side elevation of cer-
tain parts. Fig. 5 1s a plan view of the same.
Fig. 6 1s a plan view showing the fixed fram-
ing and supporting ways at one end of the
machine, with some of the moving parts.
Many 1mportant details are omitted in this
figare. Among those omitted are the sec-
ondary carriage with the stylus and its imme-
Fig. 7 is a section on
the line z # in Fig. 6. Tig. 8 is a side eleva-
tion of certain parts. Fig. 9 is avertical sec-
Fig. 9* is a central section
through a portion detached. Tig. 10 is an

elevation of the back side, the reverseof Fig.
8. Figs. 11 and 12show change-wheels which
may be substituted for the correspondingly-
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marked part in the other ﬁﬂuies

14, and 15 are on a still larger scale.

- cross-section of the feed-screw on which they

~are mounted. Fig. 14 is a central longitudi-

nal section through-the said wheels. Fig. 15
is-avertical section, partly in elevation. Figs.

16, 17, and 18 show certain parts on the same

10

scale as Ifigs. 4 to12, inclusive.
end elevation. Fig. 17 1s a

Fig. 16 is an

- and Fig. 18 is a vertical section.

Similar letters of reference indicate corre-

- sponding parts in all the figures where they

- by additional marks, as A’ A%
- two stiffly-supported horizontal ways A" A’ |
~adapted to support the main carriage, which

25

~termine the distance of the lines apart.

. oceur.
s

A is the fixed f1 ane- w or]\ certain portions
of which will be deswnated when mnecessary
It presents

gives a reciprocafing motion to the tool. B

is such main carriage, certain portions being
“designated when

1lecessa1y by additional
marks, as B'. 1t is equipped with a stout
cross or T part, B', having a nicely-finished
V-grooveon its under face, adapted to rest on
and be guided by the way A’.

- O is a secondary carriage, mounted on the
main carriage B. It is adjusted transversely

on B’ by tarning ascrew, D. Anintermittent

turning of this screw gives the required step-
by-step feed movenient to the stylus ¢, to de-
The

- stylus may be of the ordinary form and pre-

- 35
- any suitable means at the pmpel dlst'mce be-

sented at the ordinary angle to a plane plate
of copper, steel, or other maternl M, held by

low.
The machine is ﬂrmno*ed to ploduce the

- mark by the movement ot the carriage'B and

O

plate M.
screw D, S0 as to effect the feed movement of
- the stylus during the return motion.

45

its connections to the left. During this pe-
riod the stylus 18 down in contact with the
- A partial revolution is given to the

The
raising and lowering of the stylus is effected
by the aid of a small lever, C, carried on the

carriage C, and arranged to be operated by

one finger of the attendant when working by
hand. N |
- As the machine i1s ordinarily worked by

‘hand, the right hand rests on or adjacent to
- the carriage C,and one finger of that hand op- .
~erates the lever (.

The left hand operates a

long transverse lever, W, which is arranged

55

to turn horizontally on a pwot, W, carried in
a screw clamp or block, A®, which is secured
by the aid of a clip, A%, and thumb-serew A°
in any required position on the way A* A

- block, W', is secured by a pinching-screw in

60

any required position on the lever W. It has
on its under face a pin carrying a roller, W=

B?is a rigid arm extending from the part B’
parallel to and near the’ way A’ A slotted

‘swing-bar, B’, is pivoted loosely to B?, so that
it may turn horizontally., Qisanairm orlink

pivoted to B°. A portion is thin and elastic,

allowmg 1t to be deflecied upward and down L

Figs. 13, | ward to a eonmderable extent.
I‘lﬂ 13 | the way A’.
is an end elevation of certain Wheelx w1th a

side elevation,

313 648 Y

B! is a stout arm rigidly boltcd to the part
B, and constituting a bearer for a short rock-

ing shaft, I, which 18 provided with a slotted

arm, B, extending upward from its front end,

and an arm, K’ e‘iteudmg downward from lts
inner or bdd{ end. A yoke, I, fixed on the
arm E? is knuckied to the spring-link Q. 1t

been yet connected.

The machine 1s° worked by hand. Thé at-

tendant, moving the lever W totheright,acts

through the rolier W?on the slotted transverse
arm or swing-bar B* and cffects two important
movementis. One 1s effected through the
spring-link @, which indunces a partial turning
of the shaft 1, so that the apright arm E', in-
stead of inclining to the right, inclines to the
left.
the carriage B and its connections ready to
commence a new liue.
ports a bracket, B*, which forms a suitable
bearing for the smooth or unthreaded portion
of the secrew D.  In a horizontal guideway,
B", is mounted a double rack, If, equipped
with rack-teeth f* 7%, It receives longitudi-
nal motion through a link, I¥, from a pin, ¢
carried on a block, ¢, adjustable on the slotted
lever IY.
not important at this stage of the description.

On thescrew D is loosely mounted a spur-
gear wheel, D', which lies within the double
rack I, and is engaged by the rack-teeth f.
With each movement of the slotted lever E

It lies lie'ar '

‘The T-part B sup-

The upper set of rack-teeth, /', are

70

will be understood that the link Y has not -

30

The other is the backward movement of -

go
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the rack I is moved, and the loose wheel D'

IS turned in one directionortheother. There

a stout boss or hub firmly fixed on the
SGI ew D and equipped with ratchet-teeth .
The amount of the {eed motion, and conse-
quently the distance apart of the lines en-

araved, depend on the extent of the longitudi- -

nal movement of the double rack ¥. This

105
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can be varied by Increasing or diminishing

the amount of the rocking motion of the shaft
E, and consequently the sweep of the arm It
by adjusting certain stops,which limit its mo-
tion. “When the force of the hand applied to
the lever W commences to move 1t to the left
to effect the corresponding movement of the

I15

carriage B and its connections, the pull of the .
3p1mn lml{ W, alded by the f01 ce of thespiral -

spring b, causes the shaft It to perform a par-

tial revolu‘rlon carrying the arm E to the

richt until it SbI‘lLGS‘LStOp b’. Thenafurther
movemenb of the hand to the left induces the
proper traversing of the carriage B, and the
line is engraved. This movement turus the
oear- wheol I’ loosely on the screw D.  On the
return movement of-the lever W the move-

ment to the 110‘ht the friction, and inertia of

the parts, fuded by the tension of the spring b,
hold the shaft E and its connections immova-
bly in the carriage,traversing backward there-
with until near the close of the backward mo-
tion, then a new force comes into play.

CAlisa rigid stop fixed in an adJustable po-

[20
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stop A’ and causes a turning of the- lever. |
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N, provided with a spring, I’
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sition on tlle rail A’ by ascrew, A'.
, to soften 1its
action, is mounted on a stud, D, on the T -
piece B. Atthe termination of the backward
motion of the carriage the upper arm of this
lever, cushioned by its spring N, strikes this

The lower arm of this lever is connected by a
link, N?% to the arm . The hand-lever W
must be worked with sufficient force at this
juncture to turn the shaft K against the force
of the spring § and overcome the resistance
due to the inertia and friction of ithe several

parts, and also the tension of the spring B',

and turn the arm E' to the left, olving a ¢or-

responding motion to the double rack B and

turning the wheel D’ and the serew D, with
which it is rigidly connected by the pawls D*

DY, to effect the required feed motion of the

carriage C and 1ts connections. An fld]usm-
ble St(}p limits the motion of the arm ¥, and
consequently the eatent of the turning of the
secrew. This requires elaborate deser lptlo

B is an are, of metal, mounted by means of

arms or Tmmmﬂ B° on the extension-arm B*
from the earriagt B, and traversing with it.
Itis concentric with theshaft K, andis toothed,
as indicated by 0% the teeth being properly
spaced to make each induce: an absolutely
equal change 1n the extent of motion of the
screwD. H’isan arcorcurved piece of metal
motunted movably on the arc B, attached to
and carrying a radial arm, H, whieh performs
the 1mpmtfmt functmn of an qcUusi&ble stop
to limit the movement of the arm I to the
left. Tt is secured firmly in the desired posi-

‘tion on the arc B®by meansof a dog, 12, ur oed

downward and inward by ‘Spl‘ll]“S H°. On
raising this dog H* the arm H, with the en-
tire arc H', may be shifted at will to the right
or leftt, and on allowing thie dog to engage be-

tween the proper teeth the StOpif:: held firmly.

60
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A spring, h, is mounted on the arm I, and
insures 4 soft and gentle contact of the parts.
A short stud, HY, iS provided on the side of H,

which stud sewes as the direct means of re-

ceiving the impact of the arm B, The spring

18 periomted toallow the gentie 1mpact to be

received directly. There are some kinds of
work in which 1t is desired to change the spaec-
ing between the lines engraved at certain de-
termined intervals.
which, after one or two or any other given
small number of lines have been 01]01.-,wet:l ab

9, certain distance apart, the posﬂ:mu of the
St0p H will be changed, and consequently the
distanceof the enf—-'l.;wul lines apart will be in-
creased autonmtmﬂly

I is a ratchet-are mounted on the front fuce
of the arc H’', to which 1t is loosely seeured
by screws I°, inserted in slots ¢, These slots
are of sufficient length to allow a little move-
ment of the arc 1 to the right and left on the
arc H'.. The ratchet-arc I a,ets in each move-
menttothe left againstatogzle-lever, J. which

 latter 18 pwoted to the {10 CH? at a point, 7/,

the pivot eatendmﬂ thr 0110"]1 a slot1n the stop- | allowing it to act once, and then holdmg 113 up'

‘Alever, | arm .

plane H".

I provide mechanism by

The lower end of J is rounded 'and-ﬂ;

adapted to slide smoothly on the inclined

Whenever these parts are liberated
the tension of the springs H’, depressing the
dog H?* forces the toggle- IGVBI J upon the in-

clined pl'me H® and causes J to be deflected

to the right with suflicient force to move the

- ratehet-arc I'to the right, and the dog H?, then
allowed to sink, engages fmd holds the stop H-

111"11113
K is a lever pivoted at & to the are Bf, or,

rather, to one of the arms B® rigidly connectmﬂ*

such are with the arm B* on the carriage B. Its

Jower end carries a slotted ad]ustable CroSs-
picce, K, secared by a screw, K% Its upper

ul

arm of which serves asa pawl to enﬂwe 1n the

I teeth on the periphery of the rat chet -arce 1. A

qprm:r,h urgestheupperend of K totheright.

70
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end carries, by aloose pivot, I alever, K* one

Near the tem}matmn of each movewment of the

arm I to the right it strikes the cross- -piece

| Ix, and, acting fmelb‘y thereon, turns the le-

er Iy, urging the upperend, and consequently
‘nhe p‘lWl h tothe left. TJlS, when the pawl
K* is allowed to act, moves the ratchet-are I
to the left, and Luus slides the toggle-lever J
up the incline H* and lifts the dog .
continaing its movement a httle farther, 1b
shifts the stop H and its entire train of con-
nections to the left.
swings fo the left, it liberates the lever K,
Whlul by the foree Of 1ts spring K° is restored
fo 1ts 011611:111 position, allowmﬂ the ratchet-
arc 1 ‘"md its connections to moveto the right,
and consequeutly the dog H?* to engage in “the
uew notch. The parts being so adjusted that
a sutficient movement of the lever K will be
mduced, the stop H will be shifted one noteh

or some other number of notches after each

line 1s engraved,
crmsillg the
as they are successively engraved. In gen-
em] pmctlc‘e it is desired to shift only one
noteh at atime, and the parts are so adjusted.

thus correspondingly 1in-

Then,"

QO

When the lever K again

100

105

mdth apart of the several lines -

IIO

V&'hnnwer 1t 18 desired to throw this mechan- |

1S entlrely out of use, a hooked Swing-arm,

K, (shown in Flig. §,) mounted on the upper |

edne or back of the pawl-lever K* can be
bar raed to one side, so as to cateh on a pin, 1%
seb in the upper edge of the are H', and hold
the pawl-lever K*' permanently out of use.
Thus conditioned, the stop H’ may be shifted

into any position desired by raising the dog
H* by hand and snifting the stop by force of

ne hand applied in enzher direction.

It may frequently happen that an antomatic
inerease 1n the wulth of the spaces between
the lines is desired which shall be less rapid
than that above provided for. I attain this
by making two, three, or other number of
lines mufurmly spaced, then automatically in-
creasing the space, and then correspondingly
nmhnug a number of lines uniformly spaced,
and s¢ on.
lifting the pawl IK*and holding it during two
or three or otlier nuinber of 1110vements “then

This 18 effected by qutomamcally-

I}
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- again -during a similar number of movements

o

F]ﬂ‘S 8.to 12 show this mechanism.

O is a slide having a broad or T head, O,
presented under one edﬂe of the acting end of
the pawl K%

R is a coarsely-notched wheel turning ona
stud, B”, mounted on the framing or arm I35,

) (arrled on the carriage B. A mtchet Wh@ﬁl

R/, is fixed to one face of the wheel R. Its

-teeth recelve a pawl, P°, from a swmgmw Je-

ver, P, which s free to turn on the same center

o stud B”, and carries on a rigidly-connected

- arm, P ,adog, P°.-

. pawl P? engages with the teeth of the wheel

- R'. A spring, », fixed on the carriage, holds

-~ turned.

. 2'0

This dog is-urged into the
uprlght position by a spring, P, the arm P is
urged into contact with a smp, ', and the

the wheel R In any position in which it is
. - The coarse notches in the wheel
R are adapted to receive the lower end of

- the slide O when they are presented there-

to. The more or less broad spaces on the

- wheel R between the several notches hold up

30

the slide O when they are presented thereto.
A pin, ¢, on the inner or back face of thearm
) 0 sweeps across the point of -the hinged dog
P'. At each movement of the arm 1Y in one
direction it engages with I» and moves the

lever P, causing 11;3 connections to turn; but

this motlon 18 only to a small extent, be(}ause
the pin ¢* soon slips off the dog Pd, and the

' ~rest of the movement of I pr oduces no eifect.
- On the return movement of E' the pin ¢®> moves

idly across the hinged dog P’,the latter swing-
ing by the yielding of 1ts spring P* to allow it
to pass without eifect. These parts are so ad-

- justed that as each lineis produced the wheel

10

R’ turns one notch, coueSpoudlnniy turning
the coarsely- notched wheel R. "When the lat
ter presents a notch to receive the slide O,
this slide sinks, and aiter the next line the

- pawl K*is allowed to act and sbift the stop H

~ wheel R lifts and holds up the slide O, causing:

one notech. Then the further turning of the
the pawl K* to be held up, and to perform its
vibrations idly during the execution of thiree
or some other number of lines,which are thus

~uniformly spaced. Then the sinking of the

- slide O 1nto the next noteh allows the pawl to

50

again act and increase the spaces between the

11nes, and so on.
I provideseveral differentl y-toothed wheels

- R, which by slight labor may be substituted
- one foranother to accommodate dlffel ent klnds

. of work.

It is important to preserve the elaborate

mechanism just deseribed from being sub-

- jected towearinexecuting ordinary umtorm]y

60 SPaces_between the 'lines.

spaced lines, and yet to vary the width of the
I can effect this by

. ghifting the point of connection of the link F”

.. 6

to the slotted arm 1.
in a block, E* which can beshifted toward and
from the axis of Ii. The slot is sufficiently

long to allow all the range which is usually re-
gquired. The bloek 1sheld in the required po-
sition by a nut, I, at the back.

The pin ¢ is mounted

lever \V

[ —

It is frequently useful to be able to change

I the position of the carriage C on the carriage

B to a great extent rapidly. To accommo-
date this I engage the carriage C with the

| serew D by means of a nut which is formed in

two halves or semi-nuts, . L. These are

| mounted in parallel ways C* C* on the car-

riage C, and are controlled bylevers T'T,which
are pivaed on the carriage C at ¢, and are

connected by links TV T" to a short 1nte1 me- -
diate lever, T° which turns on a pivot, #.

One of the]evels T 1s extended to form a con-
venient handle, by acting on which both le-
vers, and consequently the semi-nuts L L,ean
be moved apart to let go of the screw- threads.

Thus conditioned the ecarriage C may be

moved by any sufficient force the whole width
of the machine, or to any less extent which
may be desired. Then by a proper move-
ment of the levers T the semi-nuts L L are

again closed together and engage firmly and

relmbly with the threads of D

S 18 a spring-catch fixed firmly on the car-
riage C by means of the pinching-screw &,
Whl(,h stands in a slot and allows it to be shift-
ed considerably to the right or left.

S’ 1S a set-screw, by turnmu‘ which, when
the screw S is u little slackened, the spring S

may be set to the right as little as may be re-

quired. 'This spring holds one, and conse-
quently by the connections both, the levers
T in the position of enfraﬂ'ement with the
screw D.

It is important to preserve the perfection of
the threads of the screw D and of the semi-
nuts L I and maintain as accurate a condition
of centering of the adjustment as possible. It

~may happen from various causes that as the

work wears the nut tends to get slightly out
of line with the screw to theright or left. To

70
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correct this, I provide an adjustable connec-

tion of one of the links T’ to its corresponding
lever T. To effect this on so short a link as

110

T', I extend one of them past its proper lever |

T, and thence, making an offset forward, ex-
tend 1t back again to the proper lever, mak-
ing this backward extension by a separate
plece, which 1s slotted. This return-piece T¢
is adjustable by shifting it on the connecting-
screw M. When the semi-nut, operated bv‘
the back extension, T°, takes hold sooner and
tighter than the other semi- nut, I shift this con-
nectlon to lengthen this link.
take hold soon enough, I shorten this link.
The spring-catch S may require adjustinent
after each such change inthe adjustable link T°.

1If it does not

115

I2C

X? 18 a brake-block mounted on a stout

spring, X', carried on a horizontal lever, X,
whlch St.:LIldS nearly parallel to the lever W

and turns on the same pivot w. Its near end
18 supported by an arm, W? from thelever W,

and is formed to allow it to be easily operated
by a finger of the hand which is opemtmﬂ the

It is frequently deswab]e to control the ac-
tion of the lever W very accurately at. and
near the termination of some or all of the en-

ISO
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| hfwmﬂ‘ one or more radial s
] nstable block carrying

LC

60

1s completed by a series of shor

313,648

s

eraved lines, pqrtlcuhrly where there are | justable distance out from the Gauwwe@ COn-

lines of varying length. In such case the at-
tendant moves the lever W boldly until the
line 1s nearly completed, and then, acting on
the lever X, urging it toward the lever W, he
applies the friction brake-block \‘ahnclhlv to
the side of thie cross-lever or hinged bar I3,

~and generates a friction, which 1“"11}1(113* extm

s.,mshe% the momentum ot the partsand brings
alltorest. DMyexperimentsindicatethatprac
tice will give great facility 1n thus ()pemting.
If it happens that the movement is arrested
too early, the compression on the lever X 1s
relaxed and tightened intermittently a few
times., while a gentle force is applied to the
lever W, and the movement of the lever W,
and consequently the engraving of the lines,
t and dimin-
ishing steps.

I will now describe the provisions for work-

ing the lever W and its connections by power.

This is effected through the adjustable link or
connecting rod- Y, which is formed im two
parts, slotted and nmtul by bolts Y’, as shown,
so as to allow a considerable range of adjuf:t

‘ment in the hnk.

7 is an upright shaft equipped with a bev
eled gear-wheel, 7/, which receives motion
from a corresponding beveled gear-wheel, 77

carried on a shaft, Z°, which latter is equipped

with fast and loose pulleys Z* Z°, allowing it
to be stopped or to be turned uniformly by a
belt from a steam-en_ ine or other suitable
power when desired. The belt is cou'rrolled
by a %h]pper Z°,

- 7' 1s a sufficiently ]‘mne 11011/011‘[:[1 wheel
carried on the upper 911([ " the shaft Z, and
lots holding an ad-
a pin, Z°. The link
Y connects with the pin Z° at one end and
with a pin, W¥ mounted on the lever W, at
the other ead. The pin 77, earried around by
the wheel 77, communie: tes the- proper mo-
tion through the link Y. If it be desired to

“increase the range of motion of the lever W,

the block, and Gomoqumtly the pin 77 1s
shifted on the wheel 7.

The attendant can at any moment stop the
machine by moving the shipper Z° to shift the
belt upon the loocse pulley 77, as will be read-
ily understood. -

- I provide means for antomatically stopping
the operation when the engraving has pro-
ceeded to a certain point. |

- Z*1ig a short lever suspended on the under
side of the wheel Z with liberty to drop into

the inclined position shown in Fig. 1, except
as it is held up by the smooth ring U’ carried
on "Llevel U, which latter turns on a fixed
center, 4, and is partially balanced by a weight,
U A widened portion, U¥*, is adapted to ro.

~ceive the rounded end of a 1ever V, mounted

on a fixed pivot, v. An arm from this lever
V extends upward, and isthe medium for re-

ceiving the action from the machine when the
engraving has progressed to the proper line.

(’° is a horizontal arm extending to an ad-

trolled by a pinching screw, C

' resented the lower

Thls arm 18
ject to a just sufficient extent,
1e breadth which is to be en-
feed motion of the carriage Cis

allowed to pro
according to ti
oraved. The

always toward the operator when running by

power. Until the arm O strikes something

the work will continue.

G is a horizontal lever, adjustable length-
wise, turning on a fixed vertical vivot or pm-
tle, ¢, carried on the carr lage B.
arm of this lever G is pr ovided with a beveled

70_'

‘The long

30

hook, G'. The short arm has a noteh on its
under face, which engages with a spring-
cateh, . o long as this lever G remains

In tlie position shown the engraving action of
the machine will continue; but so soon as the
carriage U, and consequently thestylus ¢, have
traversed to the proper extent the arm C°

35

will press against the lever G and disengage

1t from its spring-cateh ¢’ and leave it free to
be turned by its spring G* This moves its

hook G/, so that as it is reciprocated by the
carriage B'1t travels in & new path, ready to

engage with the lever V. Immediately on
the commencement of the return motion of
the stylus ¢ the hook G’ brings the lever V
into the upright position, and by the action
of the lower end of V upon U* raises the ring
U’, and consequently the short lever Z*.
1Wlth the lever Z* in this position the rota-
tion brings the lafter strongly into contact
with a projection, 2°, from the shipper Z° and
moves the shipper and stops the machine.
My experiments indicate that this will oceur
with certainty before the return movemenb of
the carriage. B is completed.

I will now proceed to describe the fuuc,tlou
of the set of ratehet-teeth f7.

I have heretofore described the horlzontﬂ
guideway BY as carried always at a uniform
height on the carriage B. 1t 18 capable of
being raised and lowered, guided between up-
I}ghfS B’.

F* B are bell- elfa,nh ]m ers turning on piv-
ots 7 f, carried on the earriage B. The lower

ends of these levers are connected by a link,

FY, and are subject to the foree of aspring, F°,

‘havmg its abutment in a pin, F° earried on

the carriage B. The lateral arms of these le-
vers ¥ I support the guideway BY. The
back face of one lever, F* is recessed, to en-
gage with gentle force on a spring-arm, B,

| exteudluﬂ* cdown from the carriage 1. |
are spiral springs mmuweﬂ to serve

I‘T
between the carriage B and the g ruideway BY,
aiding to partially support the thter .

S0 long as the parts are 1n the position rep-
rack, f?,
the serew D is turned in the direction to feed
the tool-carrier from the operator.
feed is to be 1n the opposite direction, the at-
tendant disengages the spring F° from its pin
I° and, after turning the levers F* E®to lower
the guideway B", shifts the position of the

18 eftective and

When the
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spring F’so that it extendsin a nearly-opposite

direction to that shown and engages it on the

" B




pili F*. No w, its tension urges thelevers F2 F*in
the opposite direction to thatshown, and holds

the upper set of teeth, /7, in the proper gentle |

engagement with the teeth of the wheel D).
A’ corresponding adjustment of another part

18 required. The extended bearing or'slecve
- of the wheel D' carries a clip-ring, D? which

is compressed tightly thereon by a screw, D?,

50 a8 to serve as a unit therewith. Pms Dt

10

‘D’ in one face of the ring D’ carry pawis D°
D', each urged by a spring into engagement.

with one of the ratchets d' d’. These pawls

. are controlled by a curved lever, D° adjust-

able on the pinD’. Thislever D? should turn

~with considerable friction; but it may be ad-

~Justed by a foreible action of the thumb or fin-
. ger, 80 as to raise the pawl D’ out of action
" and allow the opposite pawl, D", freedom to

20

RN

play. As shown by the dofted lmes in Fig.
13, the stylus will be fed toward the operator.
By turning thelever D°into the positionshown
1n strong Tines in Fig. 13 and turning the le-

ver I to lower the double rack F, so that the

rack-teeth /7 will be engaged with the gear-
wheel 1), the stylus will Teed in the opposite
duectlon the feed movement being effected

~as ab plesent during the return movement

B" is a carriage “introduced under the T-

i plece B, and equipped with two oppositely-
30

inclined anti- friction rollers, B" B". These
are adjusted to press on the eorre3p011ding]y-

- inclined surfaces of the way A’ and relieve

35

the carriage from a great portion of the fric-

tion to which.it would otherwise be subject;
but 1t 1s important not to set these rolls so as

- to take all the load. The proper steadiness

of the stylus ¢ requires that the carriage shall

bear directly on the way A’ with a poxtmn of

10

__ s

1ts welght.

I have not deemed it necessary to represent
the provisions for holding the plate M. It

. will be understood that a firm table is em-

ployed, of any ordinary or suitable character.

It may be adjustable in height. I proposeto
engrave plates of different thicknesses, com-

posed of any ordinary or suitable material. [

~ can, by using a suitable tool adapted to act
directly on the material, engrave accurately-

. 50

spaced smooth parallel lines on blocks of box-

wood or other suitable wood. I ean, by the
use of a diamond in thestylus ¢, engrave lines

| on llthomaphlc stone.

H' 1s a friction-spring Seeured on the inner

* face of the adjustable stop H, and exerting a

95

considerable pressure on the back face-of the

arc B°% It holds the parts H and B® together
with some force, but not so as to plevent the

stop H from belnﬂ shifted by the mechanism

~ described.

' 60

The stylus or tool ¢, which effects the en- |
graving or marking on the plate M, may be

~changed to Var,ious angles by 'Lc]justing 1ts

| 05

holder at a joint, ¢'. (See Fig. 3.) The level

~ ¢* 18 pivoted to the carriage C at the point ¢’

The extension of the lever ¢ beyond the axis

¢ presents sufficiently broad bearing-sur-
- face, ¢, which receives the cam-shaped Tower

6 - aises

" end of the lever (', (see Figs. 1 and 3,) which

turns on a pivot, ¢, carried on the carriage
C. The scylus may be raised and lowered
by acting on this lever C' direectly by hand.
I provide an arm, ¢, on the upper end of the
lever C, which is received in an inclined slot

in a slide, ¢’, which is mounted with liberty -
to slide endwise in the carriage C, all as

shown in Figs. 1 and 3. Two arms, A® and
A’ are secured in adjustable positions on the

back rail or way, A*, by means of thumb-screws |

A", At each movement of the carriage B
and its connections to the left one end of the

slide ¢* is stl uck against the stop A% causing
the slide ¢® to move in its keeper on the car-
riage C in the direction to the right. The
movement T raises . the arm ¢, thereby tilting

the upper end of the lever O’ from the oper-

8D .

85 -

ator and moving the lower end of the same

“lever, which is Camﬁshaped, toward the oper-
ator. This movement, by the action of the

cam-shaped lowm end of the lever C on the

bearing-surface c', depresses that portion of go

the ]ever ¢ and causes said lever to turn on:
the center ¢’, thereby raising the opposite end
and the Sty]us - The 1)'11ts hold this rela-
tion to each othel during the whole retuarn
movement of the carriage I and its conneec-
tions to the right; but at the extreme end of
the movement to the right the slide ¢° strikes

95

the stop A” and wmoves the slide ¢’ again in its

keeper or seat on the carriage C. The move-.

ment this time is in the direction to rock the
lever C' 1n the opposite direction, causing its
cam-shaped lower end to liberate the bearing
¢'. This allows the lever ¢* to rock by gravi-

ty and lower the stylus ¢ down into contact
with the plate M. The parts remuin in this
pOSItlon during the whole movement of the
carriage B and 1ts connections to the left,

which is the effective portion of its movement.
The stylas ¢ desc¢ribes a smooth straight line
on the plate daring the whole of the move-
ment of the carriage to the left. - At the ter-
mination of its movement in this direetion
the slide ¢’ again strikes the arm A% and the
stylus ¢ 1s again lifted, and so on.

C* is a folded piecce of -hard brass or other

sultable material secured on the. carriage C,
and embracing the lever (', as shown in Figs.
1, 5, and 16. It clasps on the lever C’' with
gentle force, so as by its friection to hold it
in any of the several positions 1in whlc,h 1t
may be left by the action of the slide ¢". In
working by hand this spring serves the same
function holding the lever C" in the right po-
sition to "hold the stylus up during the return
motion, and holding the lever C' out of use
and ’LHOWIHD the Stylus to rest on the plate M
dmmg; the effectlve movement.

C% is a rod carrying a button, ¢, which
serves In raising and lowering the tool by
hand when the machine is by proper changes
in the other parts conditioned for engraving
by the movement of the tool to the right. It

118 embmeed by a clamp, C carried on an
| arm, ¢, which is rigidly connected to the le-

100 .
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ver (.
with sufficient force to allow a gentle force
impressed on the rod C° to rock the lever ¢
In one direction and the other. The brake-
block X*and 1ts connections should be shifted
forward or backward on the brake-lever X,
according as the roller W? and its connections
are shifted forward and backward on the le-
ver W. The brake-block should be kept ad-
jacent to the roller W-=. |

When I am engraving long lines, and the

carriage B and its connections make the ex-

treme movement to the leit, the end of the
arm B*and the slotted cross- lever B’ can move
to the left considerably beyond the ends of
the ways A’ A% 1 provide an arm, A", to
support the parts when in this extreme POsi-
tion. The roller 4%, mounfed on the under
side of the slotted cross-lever .

B’ runs on the
extension A" and makes a nearly frictionless
support.

B+ is a spring inclosed within the pr 11’10,11)‘11;

spring 6. Under-ordinary conditions a single
spring, b, is sufficient to compel the proper

‘movement of the lever I to the right; but

whenever, by reason of the adjusting of the
pin ¢ to a lower position, or if, for any other
reason, it 1s found thatthe lever B is t00 easily
shlfted over to the left, I engage both springs
b and B* on the pin Z)"
dicated onthe face of thearm E'. This may be
accompanied by designated figures or marks.

- They aid in adjusting the height of the block
-~ ecarrying the connection ¢ for the link T,

33
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scale.

considerably past this pin.

When the stop H 1s adjusted so as to allow
the fullest vibration of the arm I, the ad-
justing of the pin ¢ up and down in the slot

fo any given graduation will cause the ma-

chine to produce ]mes of any given fraction
of an inch apart.

- When the mechanism is opemted for vary-
ing the spaces between thelines, I set the block
Pa-rrying the pin ¢ in its highest position, so
that the index or pointer on the block stands
at the extreme upper end of the ﬁmdimted

N* is a lever, wh-mh_ls important in some
conditions when making lines automatically
varied. Oneend is hook-formed and beveled,
s shown in Tig. 4. When the carriage B a; ad
1ts connections move. to the right, this hook
end passes over a pin, «’, On Lhe adjustable
stop A°. The shoulder of the hook moves
On the return
movement the carriage 1s moved to the left
until this hook strikes the pin «f, thus giving
warning to the operator, who has until this
period held up the tool or stylus. Then, swhen
this position of the parts is attained, the op-
erator lowers the stylus into contact with the
plate M, at the samg time lifts the hook and
allows the stylus to commence to engrave its
line. The hook is worked fmtmmtwdlly be-
ing engaged by gravity, aided by a spring, «,

and disengaged simultaneously by ﬂle lower-

ing of the SW]HS through the pin ¢', carried
on the lever (V, which acts on a lateral ar n,

Graduations are in-

648 - _ I

“The clamp C° embraces the rod C°

‘

¥, -on the lever %,
larity in the commencement of the lines which
would otherwise be likely to occur when the
distances between the lines are being changed
by the meaus above deseribed. |

I find that there is under some cireum-

stances an objectionable concussion and jarring
I intro-

when the arm X strikes the stop B
duce a spring, 7°, attached to the stop B?, ar-
ranged so that 1t deadens the foree of the slight
blow, and yet allows the arm IV to come cer-
l‘LIl]l‘f into contact with the stop B* at each for-
ard motion of the earriage B.
A" 18 a thumb-3erew, lw which the arms A°

~A” may be shifted at their junction with the

stops A, I have shown A" A’standing par-
allel to each other and extending dlrectly
across the path of the stylus. The lines en-
oraved will corr espondingly commence and
st()p and the area covered by the engraved
lines will be rectangular; but I can change the
position to various othel angles by slacking
the serew A", with the ef fect to induce the
starting and swppmn of the lines correspond-
inely.

Fodi

”eationsmw be made in ‘[he forms and

proportions of the details without saerificing
the advantages or departing from the princi-

ples of the 111Vent10n

Parts of the invention may be used without
the whole.

I can, by dlEaCOllllLU[]]]ﬂ the link or connect-
Iilf_’* rod ‘fﬁ operate by hand as first deseribed.
I can, 1f any work .1f'equi1'es ib, carry two or
more tools by a single motion of the carriage.
[ ean, by an obvious reversing of the con-
ditions, engrave by moving the plate in con-

tact with a stationary cutter or stylus.
I have shown & bracket supporting the far-

ther end of ‘[he feed serew D, This can be
varied.

By smhﬂt)le mod]ﬁmtlom of this mftchmery

I can engrave on bhox-wood so as to produce

parallel lines at uniform or varying distances
thereon the same as on other material. The
modifications necessary to adapt this to the
wood-engraving machinesneed not be detailed,
but will be obvious to thoseskilled in the art.
The principles apply in the same manner.

I claim as my invention—

1. The segment DB° differentially notched,
in combination with a variably-rotating rock-

ing shaft, E, connecting-link X, mcl{j , and

gem*-v.fheel D’, as means for-opemti ng the feed-
screw controlling the spaces between thelines
In an engraving-machine, as hérein specified.

2. The movable stop H and locking key or

dog E* in combination with the differentially-
notched segment B° variably-rotating rock-
ing shaft I, connecting-link F', rack f’, and
gear-wheel D', as meansfor operating the feed-
screw contiroiling thespaces between the lines
In an engraving-machine, as herein specified.

3. Imanengraving-machine,thetoggle-lever
or lifting- link J, 11 “combination with the dog
H?, stOp H, rocking arm E/, and sliding seg-
111ent_ I, with its inclined plane I'and mechan-

This avoids an irregu-
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~ ism, substantially as specified, for moving the | riage and the V:;lllm)le feed motlon of the toal

. segment 1 to a limited extent by a movement |
o ;[of the arm. E" all qubatantml]} as helem

Speclﬁed

. 5 4. In an engrav ing:- mflchme the Vll)l"‘btj]j]fr'

”.]evel N, connecbmn lmL N?, Shdﬁ] 13, WIth 1ts

arms B 14, connection Y, mcls.j , “and pinion .

D/, carrying one or more pawls, and ratchet-
-;Wheel H', comblned aud fl.rmﬂﬂ*ed as llereln

'-.IOSpemﬁed | S |
5. In an enmavmw nmehme the a,dJ ustable'

;Spllt ring D? carrying a pawl, D*" in combina-
tion w1th the feed-wheel 1) and gear-screw D,
- and with means, as f’, and smtab e connec-
15 tions to the arm I, for giving a'variable re-

versely-rotating. 11]tel MILtenL motlou to D" as

~herein specified.

6. The double- mek s;llde I‘ w1‘fh 1S tw

.   ': _Sets of teeth, f and f* and means for recipro-
.20 cating 1t to variablé extents, as specified, in

combination with the two pawls D°and D7,

~ double ratchet-wheel D', and feed screw D, 28

herein specified. -

7. The levers F* Ii® .eonnect_mg:-lmlz F and
25 _means, as F°, for holding them in position, in
. combination with each' other and with the
.~ gear-wheel I, feed-screw-D, and means, as B

- and its connectlons, for inducing reci prouatmq

. motiens in therack-frameF, wuh 1ts two racks .
o _30 f J°y as herein specified. - o
8. Inanengraving-machine, the rack- f:ame
| I‘ with its two raek.s, e and means for re-

-elprocatmﬂ’ 1t to variable extents, in combi-
. nation with the levers I* ¥, ‘connecting-link

| sm-mgs K', as herein specified.

9. In an engraving-machine, the Teversible

spnng 5 and its rev ersing- studs F° I*,in com-
bination with the double Iaek I w1th 1ts two
40 setsof rack-teeth £/ £ and recipr oeatmﬂ' mech-
~anism I and its connections, and Wlth the
feed-serew D, and means, as E/, for transmit-
ting Varnble motion, as herein 81:)601ﬁed
10. In an engraving mechanism, the exten-
45 sion-piece B* on the carriage B, in combina-
tion with the notched sen*ment B* 0%, and its
connecting-frame B? and w1th the rockmﬂ shaft
E and its connectlons, adapted to serve sub-
stantially as herein specified. |
50 11. In an engraving-machine the lever K,
adjustable motlon piece K" and ratchet K*, iu
combination with the arm I¥, and means for
vibrating the latter to V.:erble extents, and
- with the notched segment B sliding toothed
55 segment I, toggle or lifbinﬂ‘linLJ dog H', and
adjustable stop H, arranﬂed for Jomb opera-
tion as herein bpemﬁed
- 12. Inan engraving-machine, the carri 1age I3,
operating- lever W, tmnmn‘ on an ftdjustable
6o center, w, roller W2, and slotted swing-bar B,

pivoted on anarm, B2 from the carriage B, in
~¢ombination with each other and w1th a link,
(), variably-oscillating shaft K, with its ATIIS
- K E% and connectlons therefrom to the feed-
55 serew D, arranged to give by the vibration of
W both t-he reciprocating motion of the ecar-

?bratmo arm I], and means, as W ‘md its con-
'neetlous, for giving a 1‘6{31procatmu motion to
-said carriage, of the serew D, ]nvuw Va,rl.;tble' .
| ifeed motion, as herein: 8peelﬁed o

sup po.r'_tm o

as hereln specified. |
13, In an engr Wlnﬂ' maelnue the combl-ﬁ R
atlon with the I'e(‘lpl“OC‘ltll]D‘ carriage B, vi- vo, -

-14. In an engraving-machine, the doub]e 75 -
ston A’ in combination with the reciproeat-

‘ing carriage Band lever N, as herein specified.

15 In an engraving- m&chme the continu-

_;ousl} -rotated Sha,tt / carrying a crank-pin,
| Z°, in combination with the connecting-rod of 8o
:*LdJ.ustable length,
lever W and :Suit;-:.Lb]y-'confnectedimechaﬁnism; o
| as shown, for reciproecating the carriage B

| and raising and lowering the stylus and effect-
-1110' the feed movement of the carriage C and 85 :

as shown, and Wlth. the -

ﬂt*achments Substanbmlly as herein spcci- |

-ﬁed L

~ 16. The longltndmalheoh ]ever Gr‘r carrled
on the carriage B, in combination W1th the

| adjustable rod carried on the carriage C, and go
with the lever V and its connections, arranged .

to stop the action so soon asthe engraving has

progressed to the requned cdistance, as herem-

specified. '
"17. In an engraving- mfwhme actuated by 95

power, the obliquely-slotted slide ¢%, carried -
on _the carriage C, in combination with the
transverse adjustable arms or stops A% A° the
lever (', and suitable connections, «¢* ¢, to
stylus ¢, arranged to effect the raising and low-
ering . of the latter: at the pr'oper perlod as

100

herem specified. - .
18. In an enﬁ*mwnﬂ' machme the bmke- o

‘bloek X: carried on the lever X zmd arr anﬂ'ed

to serve with the lever W and its connectlons 105
for aiding to arrest the motion of the stylus
and 1ts carrying parts, as herein specified.

19. In an engraving-machine, the pair of
semi-nuts, in cmnbm%lou with the carriage
B C and feed-screw D, arranged to serve as
herein specified.

20. In an engraving-machine, the carriage
B and extension B/, in combmatlon with the
feed-secrew D and means for operating it, the
carriage C and stylus ¢, and a pair of semi-
nufts, L L, capable of bemﬂ* connected and dis-
connected at will, as her_em specified.

21. Inanengraving-machine, a pair of semi-
nuts, L. I, operating-levers T T, and links T
T to a single operating part. T‘z in combina-
tion with an adj ustable return-arm connected
to one of the said links, arranged to allow the
posttions and motions of the semi- nuts to be
varied, as herein specified.

92. Tn an eng graving-machine, the rollers B!
B* and camiaue B", in combination with the
way A’ and carriage B, to relieve the carriage

I[TO

II5

120
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~of @ portion of the fm(,tlon while leaving a

sutficient direct bearing to maintain steadi-
ness, as herein specmed
23. In an engraving-machine as described,

iSO

| the combination, with the carriage, the lever




N, and stops A° of the eushlomnmsprme, as |

313,648

N’ adapted to soften the concussion, while

net disturbing the certainty of the 'wtlen of |

~the stop, as herein specified.

IO

15

automatically shifting the latter,

24. In an engraving-machine, the friction-
spring H', in combination with the arc B® car-
ried on the main carriage, and with the stop
H and are H’, and I]l@C]ldI]ISIII, as shown, for
as herein
specified. - |

2b. Inan engraving-machine, the spring C°,
in combination with the lever C’ and its con-
nection ¢ to the stylus ¢, arranged to offer a

gentle friction to hold the stylus in the raised
and lowered pomtmn mltermtely, as herein

speemed -
- 26. Inanengraving- maehlne, thehoolk-stop,

- N%, in combination with the carriage B, and

20

.meehemsm as shown, for effecting the tmv-

ersing mevemenb 1a,181nn* and lewermw the

stylas ¢ and in_lparting the feed, armuged to

arrest the carriage at a ecertain point in each

traverse and allow the stylus to descend with |

eertamty at the point to commence the hnes

uniformly, as herein specified.
27. In an engraving-machine, the lever G"
clamp C°, and operating-rod C° in combina-

tion with the carriage B C, and mechanism,.

as shown, for allewing the tool-lifbin:g to be
properly effected for right-hand working, as
herein specified. .

28. In an engraving-machine, the support-
ing roller or wheel b””‘, in GOIleln&tIIDH with
the lever B’and its connections to the carriage

25

30

b and with the framing A, having an exten- 35

sion, A', adapted to serve as a track for said
wheel as herein specified. | -
In testnneny whereof I have hereunto seb

| my hand, at New York city, N. Y., this 4th

day of September 1884, in the presence of 40

two subscribing Wltnesses

RICHARD W. BENTLEY,

Witnesses:
CHARLES R. bE:&RLE
M. F. BOYLE.
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