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PATENT OFFICE.

WILLIAM S, EATON, OF SAG HARBOR, NEW YOREK.

ENGRAVING MACHINE.

Application flled December 4, 1922. Serial No.-604,650. .

Lo all whom @t may concern:

Be it known that I, Wiiriam S. Earow,
a citizen of the United States, residing at
Sag Harbor, in the county of Suffolk and
State of New York, have invented certdain
new and useful Improvements in Engrav-
ing Machines, of which the following is a
specification, reference being had therein to
the accompanying drawings, which form a
part thereof. _

My 'invention relates to engraving: ma-
chines, and. more. particularly to a machine
of this type adapted to reproduce letters,
numbers of. characters upon a. woerk plate
in the same position as, but on a'scale small-
er than, in a pattern -or master. ol

*+ Heretofore engraving machines have been

extensively used for various purposes, the
character of the work done by means of such
machines having ordinarily required great
exactitude in the various parts of the ma-
chine, to avoid minute error and distortion
in the reproduction, and- requiring many
fine adjustments so as to secure uniformity
in the depth of cut in the lines throughout
the different portions of the reproduced de-
sign. ' . :

The machine of my present invention is
designed more particilarly for use in plac-

ing graduation marks, numbers and legends

upon panel -boards for use upon boxes con-
taining the audions, detectors and the am-
plifying circuit controls used in and about
wireless equipment, ot for similar purposes.
Upon such panel boards the engraved mat-
ter is usually circularly arranged, although
some of the legends may be required to be
on a straight line:

To facilitate the completion of such
boards, it is essential that the machine have
a considerable range in'the field of operation
of the routing attachment, and be capable

of quick adjustment so as to permit the.
econemical engraving of such boeards as to

different, spaced, parts thereof.

With the above conditions in mind, I~ I : 1 ,
“scale of the reproduction, which will ‘always
pattern,

have produced an engraving machine
wherein the routing or engraving tool and
the support for the panel‘board or like work
plate, are capable of such relative movement
and adjustment as svill permit the produc-
tion upon different portions of the board,

of complete legends or scale markings, while.
permitting: the plate hpl‘den “1n. .‘,i_ts entlrety

to be so moved by other adjustments, as to
bring different portions of the board with-
in-the normal range of operation of the
router. . o

I also so construct the machine as to per-
mit the adjustment of the portion of the
work bed carrying the panel board or other
similar work plate, so as to cause, in the re-
production, -a ciréular arrangement of the
graduation lines, letters, numerals or char-
acters, although the different lines, letters,
numerals or characters of patterns from
which such’ are reproduced, are brought to
occupy the same position upon the pattern
table, or are arranged in a straight line
upon the pattern'table. = B )

In a machine embodying my  invention,
the router is rotated through the medium of
a flexible drive shaft, the chuck for the
router being supported by a member con-
nected directly with the transmitter arm,
the flexibility of the drive shaft for the

chuck and ‘the router, permitting that uni- -

versal movement of the routing tool essen-
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tial to a reasonably accurate reproduction of

different letters, numerals or characters. -

The machine is so constructed that the
router -is normally supported in a plane
above the panel board or other work plate
by supports in themselves movable toward
and from the work table, which supports are
so constructed as to permit the necessary
free universal movement of the router, upon
a single plane, irrespective of the position
of the support, while at the same time per-
mitting movement of the router into and
out of engagement with the panels board or
other work plate.

The pressure for ensuring cutting action
by the tool, results from the gravity de-
scent of the tool and its chuck, adjustable
means being provided for restricting the
downward movement of the supports for
the router above referred to, for the purpose
of limiting the depth of the cut secured.

I also construct the machine so that the

be ‘smaller -than- the scale of the
may.be regulated. '

- The machine is provided with a mecha-
nisin operative upon the main tracing stylus
arm by means of which the letters, numerals
or characters of the reproduction may. be

laterally condensed to a variable extent, as
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desired, which attachment will also cause
a repwdvchon wherein such letters, nu-
merals or characters are arranged jn an
arc or upon a curve, with the C(’Ilte]b of
these letters, numerals or characters extend-
ing parallel with each other, as distinguished
from an arrangement by which thu* all
have their centers e,xtend]no radially of the
axis about which they are gr ouped The
mechanism above reférred to is so con-
structed that the extent of curvature and of

* dohdensation may both be varied by a prop-
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er setting of the machine, or, if desired,
the 1ttauhmunt niay be used without modi-
fying the novmal operative effects of the
nmchlne, a condition which will more fully
appear heremafter.

Thie machine is also so constructed that,
if ‘desu'ed, the letters, numerals or .char ac-
ters of the reprodiction may be tilted to
the right, or to the.left, by a simple ad-
Jmtnlellt in the machine, and the deO‘Iee
of dep(umre from the vertical resultmor in

suchi tilting effect, may be regulated W1thm
redsonable bounds g

‘The invention consists in the novel fea-
tures of construction and combination of
parts hereinafter set forth and described,
and moré particularly pointed out in the
cldims hereto appended.

Rerermno to the diawings—

Tig. 1 is a front view of the upper por-
tion “of an éngraving machine embodying
my 1nvent10n,

Fig. 2 is a side view théreof
Fig. 8 is a plan view on the line 3-—3
of. Flo 25 and

I‘10 4 is a diagrammatic view illustrating
a poxhon of the mechanism by hich the
curved, condensed 1en’oductlon is secured.
Like numerals vefer to like D‘Hf% through-

the several views.
Tn the embodiment of my invention shown
in the drawings, 19 indicates a table having
mounted fhereon parallel vertical columns
11 and 12, connected by a top stay 13 and
having udi'ustubh' mounted thm eOn a4 CI'0Ss
head 14 carrying a work table supporting
bracket 15 aid cross head 14 and bracket
15 poc@eccmn sufficient nfrldl’cy to secure
the desired firmness of the work table while
the machine is in uvse. The bracket 15 is
provided with parallel flido“"w% or tracks
i6 11pon opposite sides theveof, upon which
is slidal 1v ‘mounted. a coiviage 17, a set
screw 17¢ heing provided for sec aring stid
0“1‘1‘1‘106 17 any desired position. Said
cairiage 17 has atnmllv exte ndmo shdewzws
or tracks 18 thereon projecting at rwht angles
to the slideways or tracks 16. upon which
is slidably mounted » second carriage 19
supporting a plate 20 adapted to carry the
work holder 21 forming therewith a work
table, one of the members of which. 20,
is capable of longitudinal and lateral ad-

ot
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justment, and the other of which, 21, has
maovement with the plate 20, and in dddl-
tien to such movement is capable of cir-
cular adjustment about a pivot 22 securing
it to the plate 20. A set screw 23 is used
to secure the carriage 19 in any adjusted
position.

The member, or plate, 21 is provided with
opposmolj, disposed work clamps 24 for
securing the panel board or other article
in fixed Lwcmon upon the work table.

The plate 21 is provided with one cir-
cular edne provided with graduations and
IO eC‘condmg notehes as shown more partie-
alarly in Fig. 3 of the drawings, by means
of which any desired degree of dlwular ad-
ummem may be imparted to said plate 21
the clamps 24 cuued thereby.

13 has centrally thereof
adjustably mounted

and

The cross stay 1
a sleeve 25 in Wlilch is
z rod 20 adapted to be set in any adjusted
posmon by means of the set screw 2T,
Rearwardly of the machine, the rod 26 is
provided with a bracket 28 from which is
suspended by means of a universal con-
nection or ]omt 29, a pendulom transmitter
arm 30. The joint 29 is of a type generally
known ag a compass mount; and a detailed
de’scription thereof is immqtéii‘ﬂ gince any
desived form of universal joint may be used *
in lien of that shown. Furthermore, this
type of joint has been extensively used by
me in engraving machines, as permitting
great nicety in the fitting of the different
paits, and the elimination of lost motion
due to wear. and resulting in possible loss
ot precision in reproductions.

Mounted upon the transmitter arm 30 is
a sleeve 31 having pn‘otcd thereto by means
of hommm‘ﬂlv wranged pivots, a work tool
actuating arm 32 carrying at the free end
thereot & snpport 33 having a chuck 34 for
the engraving tool or router 35. The de-
tails of construction of the arm 32 shown
in the drawings, are largely matters of
mechanical detail, although™ the pivotal
velation between the stem 36 of the support
33 and said arm 82 is to facilitate the ad-
justment of the work point or router in
the event that it is desived to set the ma-
chine so as to secure a tilt in the num-
bers, letters or other charvacters in the re-
production. as will more fully appear heve-
mafter. This Dl\(‘tul relation Letween the
stem 36 and the arm 32 will also compensate
for the arc described hy the transmitter
arm 30 about its mount 29 laterally of the
raachine.

Adjustably mounted upon one of the ver-
tical columns, 12, is a sleeve 37 carrying a
slideway 38 upon {he side thereof foward
the front of the machine, and having mount-
ed therein a vertically movahle slide 39 car-
rying an arvm 40 prowctmo laterally of ihe
machine, Rigidly secuved to this afui are

U
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parallel rods 41—42 arranged in‘ the same
horlzontal plane, which serve as supports for
the work tool actuating arm 32, the sup-
port 83 for the chuck 34 havm« laterally
extending arms 43 and 44 Wthh engage the
rods 41 and 42.

Preferably -the rods 41 a.nd 42 ‘and  the
arms- 43 and 44, have rounded contacting
surfaces so as to reduce the bearing area
to an extent to -avold any such frictional
resistance. at this point as would :naterially
interfere with the free actuation of the vari-
ous parts of the machine incidental to the
movement of the router 35.

The slide 39 is provided with an adjustable:

extension 45 having a collar 46 thereon, be-
tween which collar and the table 10 of the

machine, a spring 47 acts to normally elevate

the rods 41 and 42, ‘and:therethrough and
through the arms 43 and 44, the work tool
actuating arm 32 ‘so as to no'rmally disen-

- gage the router or other tool from the work

25

plate. The end of the extension 45 is con-
nected with a suitable pedal mechanigm 48
so as to permit the operator to move the sup-
porting rods 41-—42 downwardly in- a-con-
venient manner.

To insure the desired limited 'extent of

- movement of the supporting rods 41 and 42
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by means independent- of the pedal or other
mechanism for -imparting downward move-
ment thereto, I provide the slide 39 with an
adjustable stop screw 49 adapted to engage
the extension 50 between the sleeve 37 and
the slideway 88, and thus limit the down-
ward movement of ‘the slide 39 and: permit
the maximum depth of cut of the tool to be
reasonably accurately défined, . and o be
varied to adapt the machine to the reproduc-
tion of letters, numerals or other characters
of different, 'sizes which require different
widths of cut. - This variance in the width
of cuts is due to the fact that the tool 35 is
of gradually increasing dimensions. from its
point upward, as an ordlnaly graver, so that
the = greater the ‘penetration of “the tool

the 01~eater will be-the width of the line"

belntr cut. At the same time with a single
setting of-the stop-screw 49 substantial uni-
formity of depth of ‘the lines in different
letters, numerals or characters, is assured.

Since plecmon is not neécesary in’this char-
acter of work, a screw of fairly low pitch

may be dised, micrometrical adjustment, as
in the productlon of printing plates, metal
matrices, and other work of this character,
not -being required. :

Panel boqrds ordlnallly are made of hard
vulcanized rubber, bakelite, or other similar
material which is sufﬁclently soft to permit
the penetration of the router 35 under fairly
light pressure, and as the overbalancing
welght of the arm 82 is fairly heavy,in o der
to secure rigidity, I preferably provide said
arm with a'countérwewhted extension 51 to

-avoid excessive penetl ation of the work plate

by the router upon the initial engagement of -

the router therewith, particularly as too

deep a penetration might result in a tend-

ency of the router to Chlp the material at
the edges of the lines being cut, and it is
desirable to avoid chipping in the 'interest of
good workmanship.

Mounted upon the lower end of the pen-
dulous transmitter arm 30 is a main stylus
arm 52 having formed therein an opening
adapted to receive the lower-end of sdid
transmitter arm, said arm having oppositely
disposed projections 53 and 54 “with which
pivot screws 55 and 56 carried by said arm
52, engage. - This permits movement of the

70
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arm 52 with relation to the transmitter arm .

80" about a horizontal axis only, for the
purpose of facilating the raising or lower-
mg of said arm 52 to engage the stylus 57
carried thereby ‘with the work, or with a
supplemental stylus arm which will be more
fully referred to hereinafter, and also to
compensate for the arc descubed by the
transmitter arm 30.

It will be readily understood that to se-
cure reasonable accuracy in the reproduc-
tion, the transmitter arm 30 must have move-
ment, at the point of connection of the arm
52 therethh, simultaneously with; and simi-
lar to that of the stylus 57, ‘the scale of
reproduction being cletelmined by the point
of connection of the work tool actuating a1
32 with the transmitter arm 30.

The mechanisms heretofore described Wlll
permit the reproduction of any desired pat-
tern upon a reduced scale by moving the
stylus 57 in accordance with 'said pattern.
To permit substantial variation in the scale
of’ reproduction, the:cross head 14 is sup-
ported upon the columns 11 and 12 by means
of sleeves 58 and 59 which are slidable upon

said columns and are adapted to-be secured
in" position by “the - clamp nuts 60—61 re-
spectively. - The back of each of the columns
1112 1is provided  with 'a ‘rack 62 with

00
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which pinions 63 carried by the shaft 64 are

‘respectively in mesh; so that the cross head

14 with the parts’ carried thereby may be
moved vertically of the columns 11—12, to
accommodate  the work
adjustments of the arms 82 necessary to
seoure muatlon in" the Scﬂe of 1ep10chm-
tion.

The sleeve 37 is also Vertlcallv admstable
upon the column 12, -this sleeve being split
as shown and being p10v1ded with a cl‘lmp
screw 65 for settlng 1t in any adjusted pos1-
tion, This adjustment of the sleeve 37 is
for the purpose of maintaining:a normal
relative position between the supporting
rods 41—42 and the work table.

- To permit this adjustment of the sup-
porting rods 41—42, the extension 45 is
adjustably mounted in the slide 89 so that

table to dlﬂ’elent ;
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by leosening the serews 66, the distance b
tween the shide 39 and the collav 45 may be

varied to meet the conditions reauived Ly
adjustment of the sleeve 67,
Acting upon one of the gears 63 is » lock-

ing. dog 67 which will supplement the uc-
tion of the clamp screws 60 and 61 in pre-
venting a loss of adjustment aiter the ma-
chine has once ‘been set for a reproduction
upon any desired scale.

Connected with the chuck 34 is a flexible
drive shaft.68 which may be connected with
an electric motor or any other desired source
of power, the support 83 while itseli non-
rotary, forming a bearing for the end of
this shaft adjacent said chuck.

With some work, it is desivable to later-
ally condense letters, numerals, or chap-

acters, as well as to arrange them with
their vertical centers parallel with each

other although arranged in an are. To
meet this eendition, I provide the machine
with a supplemental  tiacing stylus arm
with which the stylus 57 of the main stylus
arm 52 may be engaged so that movement
of the supplemental stylus arm laterally of
the machine will impart a lesser quantity of
Iateral movement to the stylus arm 52, the
relative position of these two arms being
capable of such adjustment as will permit
the control of the extent of this difierence
in lateral movement. At the same time,
the operative effect of this supplemental
stylus arm will be to position the different
letters, numerals or characters in an arc, the
relative adjustment of the two stylus arms
above, referred to having the effect of vavy-
ing the radius of this are.

The above condition results from the fact
that when the supplemental stylus arm is
used, the pivotal movement of this arm re-
sults in a slight arcuate movement of the
main transmitter -arm 52 because of the
variance in the axis of the pivot 75 with
relation to the axis of the transmitter arm
30, because of the combined sliding move-
ment of the carviage 73 and the pivotal
movement of the supplemental stylus arm.
By reference to Fig. 4, it will be- observed
that the two dotted indications of the main
stylus arm upon opposite sides of this figure
as to the point of connection between same
and the supplemental stylus arm 69, shows
that the stylus arms 52 have been advanced
slightly with rélation to the straight line
indicating the path of movement of the
stylus 79. Since this change of position will
be gradual, it is apparent that there will be
a gradual change in the position of the
work tool between the central position
shown in full lines, and each side position.
It is also apparent that this forward posi-
tion is relatively greater than it would be if
the stylus 57 were engaged neaver the end-
most. recess or -depression 71. If it be as-

1,551,648

sumed, with reference to Fig. 4, that the
stylus 57 is positioned in the depression 71
closest to the carriage 73 in the central posi-
tion, and thea assume that the dotted posi-

tion on either side corresponds, it will be 7

noticed that the forward component of
movement relative to the lateral movement
of the supplemental stylus 79, will cause a
materially increased forward movement of
the main stylus arm 52 and its stylus.

The supplemental stylus arm referred to

is composed of two telescoping sections
69—70, the upper face of the section U9
being provided with a sequence of depies-
si:)ns 71 to receive the point of the stylus
57.
the two sections 69 and 70 of said supple-
mental stylus arm in any adjusted position.

Mounted upon the table 10 is a carriage
T3 carrying thereon a block 74 having
mounted therein a pivot 75, the axis oi
which extends vertically, said pivot having
laterally and horizontally extended arms 76
to which the forked end 77 of the section
70 of the supplemental tracing. stylus arm
is pivotally mounted by means of the pivot
screws 78. By this manner of mounting
the arm 69—70, said arm is permitted to
have universal movement, the slidability of
the carrviage 73 longitudinally of the ma-
chine compensating for the arc deseribed by
the stylus 79 carried by the section 69 so as
to permit said stylus to follow a straight
line upon the pattern. The carriage 73 is
mounted upon the table 10 by means of
raceways 80 and 81 upon said table and
upon said carriage respectively, and bearing
balls having movement in sald raceways.

Tt is sometimes desired to vary the repro-
duction by tilting the letters, which is se-
cured by means of vertical extensions 82
and 83 upon diametrically opposite sides
of the sleeve 31, each of which extensions
has a sequence of vertical depressions there-
in adapted to receive pivot screws 34 car-
vied by the yoke 85 of the work point sup-
porting arm 82. The arm 32, as heretofore
stated, is connected with the support 33, by
means of a rod 86 pivetally mounted in
said arm 82, the inner end of which is
screw-threaded and carries a lock nut 86
so as to permit angular adjustment of the
arm 32 about the axis of said rod 36 carry-
ing the support 33. If it be desired to tilt
4 reproduced letter, numeral or character
in one direction or the other, the pivot screw
84 upon one side of said yoke 85 is engaged
with one of the recesses upon the extension
$2 while the pivot serew 84 upon the other
arm of said yoke is connected with a recess
upon the other extension 83, located upon
a different. horizontal plane from the recess
in the arm 82 engaged by the pivot screw,
as above referred to.

The carriage 78 is provided with an

Set screws 72 are provided to secure
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undercut groove 87 by means of which the
block 74 is adjustably mounted upon» said
carriage by means of a T-bolt 88.

The circularly -adjustable Work phfe 91

“is provided on the rear edge thereof with
a -segmental notched ‘edge 89 with which
a locking member 90 calned by the plate

20 is adapted to co-operate so as to normally
prevent relative movement. of said plates
while permitting a sequence of definite an-
gular movements:of the plate 21 upon the
pldte 20 and about the pivot 22.

The: table 10 is ‘provided with a sultab]e
holder 91 for-facilitating ' the mounting of
a ‘pattern thereon; this holder ih@luding
parallel guides 9293, one of which 1s
movable toward' and - from. the other for
permitting the ready shifting of the pattern
to bring different letters, - ‘numerals or char-

“acters 1 the desired position.

The operation of the herein descrlbed
machine is substantially as follows.

When ' it is desired to- engrave maiter
upon a' panel board, or similar flat surface,
the clamps 24 are used to secure this board
in position upon the plate 21, and a pattern
is sectired in the holder 91. The subsequent
procedure will vary according to whether
it is desired to arrange the reproduction of
the graduation hnes, letters, numerals  or
characters upon the pattern in a. straight
line or in an arc, or to condense the different
letters, numerals or characters, or have their
vertical centers parallel with each other or
disposed radially of the center of the arc
upon which they are positioned.

If it be desired to have the dlﬁ’erent

parts of -the reproduction appear in a

straight line, the supplementql stylus arm
at ally or thie stylus
57 carried by the arm- 52 may be inserted

in the depression 71 of the supplemental:
stylus arm in axial alinement with the’

stylus 79. In either case the movement of
the transmitter arm 30 resulting from the
movement. of the stylus 57 or 7 9 over the
lines of the pattern will be the same, the
result being a movement of the support 33,
chuck 84 and router or work tool 35 in a

path exactly coinciding with the movements

of the tracing stylus 57 or 79, the quantity’
of this movement, however, bemcr reduced -

by reason of the conne.ctlon of the work arm
82 with said transmitter arm 30 intermedi-
ate the point of pivotal support of said
pendulous arm -30 and the. connection be-
tween the end of this arm and the stylus
arm 52.

The  scale - of the reproduction may be
varied by adjusting the sleeve 31 longitudi-

nally of the transmitter arm; the nearer this

sleeve approaches the universal connection
or joint 29, the smaller being the scale of
repxo&ucﬁon Tt is apparent that any ms-

terial moveinistit of the sleeve 31 will neces-

sitate a corresponding -movement of the
cross head 14 and the work table supported

thereby, which adjustment is made by means- -

of ‘the shaft 64, pinions 63 and racks 62.

the ‘clamps 60 and 61 being used to securé.

said cross head in relation to ‘the vertical

columng 11 and 12 after such adjustment,’

the dog 64 engaging one of said pinions,
as 63, being used 5o lely for the purpose
of supplemenhno the locking action of said
clamps in preventing movement of said cross
head by preventlno rotation -of said shaft
64, which is essential to permit movement
of the cross head.

It is apparent that adjustment of the
stop screw 49 will permit minor adjust-
ments of the sleeve 31 without necessitat-
ing corresponding ad]ustment of the Cross
head 14.

When the parts have been so ad]usted
as:to secure the desired scale of reproduc-
tion, the stop screw 49 may be adjusted to
limit the downward movement of the slide
39 to an-extent to secure the desired pene-
tration ‘of the router or other tool 35 into
the work plate. » ~

The spring 47 will nounally hold S‘ud
slide, the arm 40 mounted thereon, and the
supporting rods 41—42, at their uppermost
limit, ‘it being necessary to draw .the slide
downwa rdly bv means of the rod 45 and the
pedal 48 to engage said router or other tool
with the work, the stop 49 limiting this
downward movement and permitting varia-
tion in the depth of cut by a mere adjust-
ment of said stop screw with relation to the
extension 50 of the sleeve 37.

It is to be noted that in the event of ad-
justment of the cross head 14, the sleeve 37
may also be adjusted veltlcfxllv, the rod 45
having " telescoping movement Whthln ‘the
slide 39

As the rods 41 and 42 are drawn down-
wardly, the holder 83, the lateral extensions

43 and 44 of which engage said rods 41 and-

42, will descend by gravity, the arm 32 piv-
oting upon the horizontal pivot screws 84
and at the same time prevent any lateral ro-
tative movement of said holder.

The flexible shaft 68 will not only permlt
the necessary universal movement of the
chuck 34 upon a single plane, but will per-
mit any adjustment of the supporting rods
41 and 42 in changing the scale of 1eproduc—
tion.

Since the location of the support 33 be-

limit the range of movement of the router
35, T provide | ‘the superimposed carriages 17

-and 19 movable upon slideways which "ex=
tend at right angles to each other so that the

work table i in its entirety may | be adjusted

to bring different portions of the Work

within the operative range of the router.
It be desired; howevér, to arrange - the
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different elements of the reproduction in an
are, the machine must be adjusted different-
ly from that above described, the adjust-
ment varying according to the character of
the reproduction desired. Assuming that it
is desired to produce ordinary scale mark-
ings with appropriate indicia, all arranged
in an arc and the different scale markings
accurately positioned with relation to each
other, this result is securved by imparting a
step by step pivotal movement to the plate
21 about the pivot 22 and successively re-
producing a single scale marking upon the
pattern sheet, the spacing of succeeding re-
productions being determined by the pivotal
movement of said plate 21, the notched edge
89 and the co-operating locking member 90
permitting acceurate step by step movement
of the plate 21. It will be noted that the
cleser the portion of the plate being worked
upon is to the pivot 22 the closer will be the
graduation marks with relation to each
other, but that the same accuracy will be
present so that by adjusting the carrviage 17
along the guideways or tracks 16 therefor
upon. the bracket 15, the spacing between
the graduations may be varied.

If it be desired to produce an outline for
the graduations, this may be done by hold-
ing the stylus 57 or 79 stationary, biinging
the slide 39 downwardly so as to engage
the router with the work and imparting con-
tinvous rotary movement to the plate 21.

It will be noted that in the above opera-
tions, the movement of the tracing stylus
will be within very small compass, since the
shifting of the router 85 is not required, ex-

cept to reproduce the character, the spacing

being secured by the movement of the plate
21. Hence, if it be desired to place nu-
merals or letters in relation to said gaunge
markings, it will be necessary to bring the
pattern of each of such into the same posi-
tion upon the pattern holder, or within the
range of movement of the stylus, without
any lateral shifting of the latter.

Tf it be desired to reproduce graduations,
or other matter arranged in an arc upon
different portions of a plate being worked
upon, the carriages 17 and 19 are adjusted
upon their respective slideways so as to po-
sition the plate with relation to the router
35 instead of the usual practice of moving
the reuter into position with regard to dif-
ferent portions of the plate.

When characters are to be associated with
different graduation markings, and it is de-
sired to have the centers of these characters
arranged parallel one with the other, the
carriages 17 and 19 may be moved to bring
those portions of the plate where the char-
acters are to be positioned, within the range
of ithe router, the plate 21 not being piv-
otally moved during the reproduction of
sucdh eharaeters. Tf, however, it is desired

1,551,848

to have the centers of these characters ex-
tend radially of the axis of the graduations
arranged in arc, the carriage 17 only will
be moved, to secure the desired vertical
spacing, and thereafter the plate 21 will be
pivotally moved after the reproduction of
each of such characters.

Instead of moving the carriage 17 to
bring different portions of the plate within
working range of the router 35, the rod 26
may be adjusted in the sleeve 25 with the
same effect. '

Tn the use of the machine in the manner
above described, the stylus 57 will be en-
gaged with the depression directly: above
the stylus 79. )

Tt is sometimes desivable, however, to
condense the insignia used with a scale, or
to even arrange numerals and letters or
legends without vegard to any definite scale,

ut in an arc under which conditions I
do not impart pivotal movement to the
plate 21, but mevely utilize the supplemental
arm 69--70 in a manner to simultancously
condense letters to the desired extent and
at the same time cause them, in the repro-
duction, to be arranged in an are, although
in the pattern itself, these letters or numerals
ave arranged upon a straight line. When
this attachment is used no shifting of the
characters of the pattern is requived, and
the pattern in ifs entivety may be laid out
wponi the table 10 and the accurate posi-
tioning or placing of the different letters,
numerals or characters is secured by the
lateral shifting of the tracing stylus with
a resultant lateral movement of the trans-
mitter arm 30 and the rouvter 35,

The condensing action above referred to
results from the fact that when the stylus
b7 is shifted into different deprvessions 71,
the movement of the stylus 79 as defined
by the pattein will have the effect of caus-
ing similar vertical and Jateral movements
of the stylus 57, the lateral movement being
less than that of the stylus 79 as deter-
mined by the difference 1 the distance in
the movement of the stylus 79, and the point
of the arm 52 carrying same with which
the stylus 57 is engaged. This condition
introduces a vertical component of move-
ment to the stylus 57 which, as a result
of the sliding movement of the carriage
78, is relatively less, with a lateral move-
ment of the arm 52, than with a movement
thereof parallel with the raceways 80 and
81. This reduced Iateral movement being
simultanecus with the longitudinal move-
nment, .or movement. parallel with said race-
ways, introduces a curve in the reproduc-
ticn, or a stepping of the different characters
along a line oblique to the horizontal.

The closer the stylus 57 is to the vertieal
pivot 78, the greater the longitudinal move-
ment of said carriage 73 with relation to
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the lateral movement of the stylus 57, will
be, thus'causing a greater angle of obhquitv
in the reploductlon, or_a shorter radiis of
the-arc in which its characters are arranged,
with ‘an increased lateral’ condensatmn -0 t,
the letters, numerals or chal acters:

Since the movements of the rontér 35 are
similar to'those of the tracing ‘stylus 57,
the curvature of the L'eploduchon will al-
ways be with the top thereof toward the
back of the machine 'so long as the stylus
57 is pos1t10ned between the. stylus 49 and
the carriage 73,

If de51red the section 69 may be eﬂended
with relation to the section 70 so as to
bring some ‘of the recesses 71 forwardly of
the stylus 79. in which case a reverse curva-
ture or obliquity will result in the repro-
duction. By shifting the block 74 upon
the carriage 73 by means of the undercut
groove. 87 “therein and the T-bolt 88, the
length of the arms 69 and 70.may be short-
ened or lengthened according to the di-
rection of ad]ustment of said block, thus
causing -a relatively greater movement of
the block with the same lateral movement
of the stylus 79 ovéer the pattern, which
will reduce the radivs of the arc of the
reproduction with a shortening of said arm,
or increase this radius, with a lencrthemno
of the arm, with a cmrespondnw “decrease
in the length of the lateral lines of the
1'eproductlon, or an ‘increase in-said lines
respectively, “it" being understood that the

length of the vertical lines of the repro- -

duction always remain-the same.

When reproducing a. pattern by ‘means
of the supplemental stylus arm 69-—70, the
reproduced letters, numerals or characters
will' always have their vertical’ cen’rels
parallel one with the other.

So long as the: pivot screws 84 are upon
the same horizontal plane, the vertical lines
upon the pattern will cause the correspond-
ing lines: upon the reproduction to extend
vertically, these vertical lines being the
height lines of the reproduction. ‘

VVhen the router 35 is moved into and
out of engagement with the work plate, the
arm 82 moves about a horizontal axis only
as a result of the arrangement of the pivots
84, which ‘movement also compensates for
the arc described by the transmitter arm
80 during its movement to reproduce the
pattern.  If, however, one .of the pivots
84 be ralsed to a different horizontal -plane
from the other, a slight lateradl component
will be introduced in the.plvotftl movement,
of the arm 32, resulting in a slight lateral
deflection’ of c;ald arm, and consequently, of
the router 85, so.that the teproduced line
will be slightly inclined-to the vertical, to
an extent dccording to 'the degree and the

direction of ‘the tllt of the arms of the

bracket 85. When ad]ustmg the pivots 84

-accuracy in the spacing of or

with 1'e1at41611 to the different recesses in the
brackets 82 and ‘83, €0 as to have -these
pivots upon dlffelelt horizontal planes, it

" is unnecessary to release the nut 36 to turn
the stem 36 so as to have the support 83

"
43

extend vertically’ and engage both arms

and 44 thereof with the supports 41 and 42.-
Work of the clml%tel for which the ma=

chine of my invention i designed, does not
require tha mecmon in the dopth of cut
or in the width of lines: which is required
when making plates for printing purposes.
Hence the depth of cut need not be regulated
with any great nicety, although when the
machine is once set, it is apparent that all of
the lines in the reproduction will be of sub-
stantially the same depth and width.
stop screw 49 may be used to vary the width
of the lines produced, an increased depth of
cut resulting in an incéreased width of the
lmesq and vice versa. .

Pivotal movement of the plate 21 bv rea-
son of its notched edge, will ensure absolute
aduation lines,
although upon panel bo*uds, gauge plates
and smnhr (utlcleq absolute memswn 18
not. necessary, even ‘in the spacing ‘of such
lines.

It is appar ent that if it be desired to have
the vertical center lines of the letters, nu-
merals or: characters associated with an
arcuate graduated scale, parallel. the plate
21 may be used to cause the production  of
the - graduation lines upon the work plate,

and this plate 21 may also be used conjointly
Wlth the stylus arm 69—70. to reproduce
such Ietterq, numerals or characters, the
stylis 57 being so set with relation to. the
arm .70 as to cause the arc in which the
letters, numerals or characters. are formed,
to coincide-with that of the graduated scale.

7.

The

~1

Lt

90

J KLY

Tt is ot my 1ntent10n to limit the inven-

tion to the precise details of construction
shown -in' the accompanying drawings, it
being apparent that such may be varied
without departing ~ from
scope of the invention.

Having described the mventlon, what 1
claim as new. and desire to have protected
by Letters Patent, is:—

An enoravmo machine  embodying
therem a pattern support, a WOI‘k table, a
pendulous transmitter arm, a universal bear.
ing for one end of said arm, a stylus arm,

pivots connecting said stylus arm to the.

other end of snd transmitter: arm;. whereby
the stylus carried by said arm is peumtted

to have ‘movement toward and from. said

pattern support a work tool supporting arm,

.apivotal connection between said supporting

arm and said. transmitter. arm intermediate
its ends, whereby said suppoltmg arm may
may have movement toward and from said
work table, a worlk tool support carried by
sald arny, a work tool holder . rotatably
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mounted in said support, a flexible driving
shaft connected with said holder, supports
for the work tool actuating arm, means
whereby said supports may be moved verti-
cally fo permit movement of said arm
toward and from said work table, and
means whereby the quantity of movement
of slud supports may be regulated.

2. An engraving nnohme embodying
therein a patteln support, a work table, a
pendulous transmitter arm, a universal bear-
ing for one end of said arm, a stylus arm, piv-
ots connecting said stylus arm to the other
end of said transmitter arm, whereby the sty-
lus carried by said arm 1s permltted to have
movement toward and from said pattern
support, a work tool supporting arm, a
pivotal connection between said supporting
arm and said transmitter arm intermediate
its ends, whereby said supporting arm may
have movement toward and from said work
table, means whereby the pivotal connec-
tion between said work tool supporting arm
and said transmitter arm may be adjusted
axially of said transmitter arm to vary the
scale of reproduction, a work tool support
carried by said arm, a work tool holder ro-
tatably mounted in said support, a flexible
driving shaft connected with said holder,
Supports for the work tool actuating arm,
means whereby said supports may be moved
vertically to permit. movement of said arm
toward and from said work table, and means
whereby the quantity of movement of said
supports may be regulated.

3. An engraving machine embodying
therein a prtteln suppmt, . work table,
means whereby the work table may be ver-
tically adjusted, a pendulous transmitter
arm, a universal hearing for one end of said
arm, a stylus arm, pwots connecting said

‘stylus arm to the other énd of said trans—

mitter arm, whereby the stylus carried by
sald arm 1s permitted to have movement
toward and from said pattern support, a
work tool supporting arm, a pivotal con-
nection between said supporting arm and
sald transmitter arm intermediate its ends,
whereby said supporting arm may have
movement toward and from said work table,
means whereby the pivotal connection be-
tween said work tool supporting arm and
sald transmitter arm may be adjusted axi-
ally of said transmitter arm to vary the scale
of reproduction, a work tool support carried
by said arm, a work tool holder rotatably
mounted in said support, a flexible driving
shaft connected with said holder, supports
for the work tool actuating arm, means
whereby said supports may be moved ver-
tically to permit movement of said arm to-
ward and from said work table, and means
whereby the quantity of movement of said
supports may be reO'ulated

4. An engraving machine embodying
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therein a pattern support, a work. table, a
pendulous transmitter arm, a universal bear-
ing for one end of said arm, a stylus arm,
plvots connecting said stylus arm to the
other end of said transmitter aruy, where-
by the stylus carried by said arm is per-
mitted to have movement toward and from
said pattern support, a work tool support-
ing arm, a pivotal connection between said
supportmo arm and said transmitter arm in-
termediate its ends, whereby said supporting
arm may have movement toward and from
said work table, a work tool support carried
by said arm, a work tool holder rotatably
mounted in said support, a flexible driving
shaft connected with said holder, vertlmlly
movable supporting rods above 'said work
table, means normally holding said rods
away from, and achpted to nn_pmt move-
ment thereof towards, said work table, and
members carried by said tool holder support
engaging said rods, whereby penetration of
the work plate by the tool results from the
desoent of said tool by gravity.

5. An engraving machlne embodyinv
therein a pattern suppoxt a work table, a
pendulous transmitter arm, a universal bear-
ing for one end of said arm, a sty]us arm,
plvots connecting said stylus arm to the
other end of said transmitter arm, whereby
the stylus carried by said arm is permltted
to have movement toward and from said
pattern support, a work tool supporting
arm, a pivotal connection between said sup-
porting arm and said transmitter arm inter-
mediate its ends, whereby said supporting
arm may have movement toward and from
said work table, a work tool support car-
ried by said arm, a work tool holder rotat-
ably mounted in said support, a flexible
driving shaft connected with said holder,
vertically movable supporting rods above
said work table, means normally holding
said rods away from, and adapted to nnp‘ut
movement thereof tow ards, said work table,
members carried by said tool holder sup-
port engaging said rods, whereby penetra-
tion of the work plate by the tool results
from the descent of said tool by gravity,
and means whereby movement of said sup-
porting rods toward said work table is lim-
ited, to control the depth of cut of the tool.

6. An engraving machine embodying
therein a pattern support, a work table, a
pendulous transmitter arm, a unlvexsalbeal-
ing for one end of said arm, a stylus arm,
pivots connecting said stylus arm to the
other end of said transmitter arm, whereby
the stylus carried by said arm is permitted
to have movement toward and from said

“pattern support, a work tool supporting

arm, a pivotal connection between said sup-
porting arm and said transmitter arm in-
termediate its ends, whereby said support-
ing arm may have movement toward and 1
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said rods away from, and adapted to impart

10

15

20

25

1,551,648

from said work table,-a ‘work tool support
carried by said arm, a work tool holder ro-
tatably mounted in said support, a flexible
driving shait connected with said holder,
vertically movable supporting rods above

movement' thereof towards, said work table,
members carried by said tool holder support
engaging said rods, whereby penetration of
the work plate by the tool results from the
descent of said tool by gravity, a- movable
support for said rods; a guide therefor, and
a stop screw adapted ‘to engage said guide
and “adjustably  mounted in "said support,
whereby movement of said supporting rods
toward said work table is limited, to control
tlie depth of cut of the tool. -

7. An engraving - machine . embodying
therein a pattern support, a work table, a
pendulous transmitter arm, a universal bear-
g for one end-of said arm, a-stylus arm,
pivots connecting said stylus arm ‘to the
other end of said transmitter-arm, whereby
the stylus carried by said arm is permitted

" to have movement toward and from. said
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pattern support, a ~work tool supporting
arm; & pivotal connection bétween said sup-
porting arm. and said: fransmitter drm in-
termediate its ends, whereby-said support-
ing arin-‘may have movement toward-and

from said work table, means whereby the
‘pivotal connection between said supporting

arm and said transmitter arm may be ad-
justed axially of said transmitter arm to
vary the scale of reproduction, a work tool
support carried by said arm, a work -tool
holder rotatably mounted in said support, a
flexible driving shaft connected -with - said
holder, vertically movable supporting rods
above said work table, means normally hold-
ing said rods away from, and adapted to im-
part movement thereof towards, said work

table, members carried by said tool holder

support engaging said rods, whereby pene-
tration of the work plate by the tool results
from the descent of said tool by gravity, an
adjustable stop movable with said rods, and
a fixed member adapted to be engaged there-
by. whereby movement of said supporting
rods toward sald work table is limited, to
control the depth of cut of the tool.

% An . engraving . macliine embodying

o7

“therein a paitern support, a work table, a

pendulous transmitter aim, a universal bear-
ing fov one end of said arm, a stylus.arm,
pivois connecting said stylus arm to the

‘other end of sald transmitter arm, whereby
_the stylus carried by said arm is permitted

to have movement toward -and from said
pattern. support, a work ‘tool supporting
arm, a pivotal comnection between said sup-
porting arm and sald transmitter arm in-

‘tevinediate its ends, whereby said supporting
arm may have movement toward and from

o

said work table, a work tool support carried

by said arm, a work tool holder rotatably

mounted in said support, a flexible driving
shaft connected with sald holder, means
whereby said work tool supporting arm may
be moved toward and from said work table,
and adjustable means controlling the oper-
ative effect of said last named means, where-
by the-extent of movement of said tool sup-
porting arm may be limited to secure the de-
sired depth of cut. : o

9. An engraving machine embodying there-
in‘a pattern’ support, vertically extending
columns above same, a cross head adjustably
mounted upon: said columns, a work table
carried by said cross head, a' pendulous

“transmitter arm, a universal bearing for one
‘end of said arm, a ‘stylus arm, pivots con-

necting said stylus arm -with the other
end -of said’ transmitter arm, whereby the
stylus carried by said arm is- permitted

70
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to have movement toward and from said

pattern support, a work tool supporting
arm, - a  pivotal connection - between  said
supporting ‘arm - and said transmitter arm
intermediate its ends, whereby said .sup-
porting arm may have movement toward

and - from said work table, a ‘work . tool

support -carried by said arm, a work
tool holder rotatably mounted in said sup-
port, a flexible driving shaft connected with
said ‘holder, a sleeve adjustably mounted
upon one of said columns having a projec-
tion thereon upon which are formed verti-
cally extending slideways, a slide mounted
in said slideways, an arm extending .trans-
versely  of* the machine, = parallel sup-
porting ~rods carried .thereby and  pro-
jecting over said work table, means whereby

said sleeve may be adjusted vertically of -

said- column, telescoping means for actuat-
ing ‘said slide, a spring acting thereon for
normally holding said rods away from said
work ‘table, members carried by said tool
holder support engaging said rods, whereby
with the downward movement of said rods

penetration of the work plate by the tool

results from the descent of  said tool by
gravity, and a stop screw carried by said

slide, and adapted to engage the extension of
the sleeve supporting same, whereby move-

ment of said supporting rods toward said
work table is limited to control the depth
of cut of the tool. . v

10. An - engraving machine embodying
therein a pattern support, a work table; a

‘pendilous transmitter arm, a universal bear-

ing for one end of said arm, a stylus arm,
pivots connecting  said stylus arm to. the
other end of said transmitter arm, whereby

‘the stylus ¢arried by sald arm is permitted
‘to have ‘movement toward and from said
pattern support, a work tool supporting

arm, a pivetal connection between said sup-

porting -arm and said transmitter arm in-
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of said transmitter avm, whereby the st;

termediate its ends, whereby said supporting
arm may have movement toward and from
said work table, a work tool support carried
by said arm, a work tool holder rotatably
mounted in said support, a flexible driving
shaft connected with said holder, vertically
movable supporting rods above said work
table, means normally holding said rods
away from, and adapted to umpart move-
ment thereof towards, said work table, mem-
hers carried by said tool holder support en-
gaging said rods, whereby penetration of
the work plate by the tool results from the
descent of said tool by gravity, and a coun-
ter weight acting upon said tool supporting
arm to retard the movement of the tool sup-
port by gravity.

11. ‘An engraving machine embodying
therein a pattern support, a work table, in-
cluding therein a pivotally supperted plate
and clamps thereon adapted to engage a
work plate thereon, whereby different poi-
tions of said work plate by successive angu-
lar adjustments of sald pivotally mounted
plate may be brought within the range of &
work tool to cause an arcuate arrangement
of the reproduction, a pendulous transmit-
ter arm, o universal bearing for one end of
said arm, a stylus arm, pivets connecting
said stylus arm to the other end of said
transmitter arm, whereby the stylus carried
by said arm is permitted to have movement
toward and from said pattern support, a
work tool supporting arm, a pivotal con-
nection between sxid supporting arm and
said transmitter avm intermediate its ends,
whereby said supporting arm may have
movement toward and from said work ta-

le, a work tool support carried by said arm,
a work tool holder rotatably mounted in
said support, a flexible driving shaft con-
nected with said holder, and means whereby
said work tool supporting arm may be
moved toward and from said work table.

12. Anengraving machine embodying there-
in a pattern support, a worle table, including
therein a pivotally supported plate, clamps
theveon adapted to engage o work plate theve-
on. wherehy different portiens of said work
plate by snecessive angnlor adjustments of
said pivotaily mounted plate may be brought
within the range of = work teol to cause
an arcuate arrangenient of the reproduction,

A
a]

said pivotally supported plate having an

arcuate edge provided with graduation
notches, and locking means ceo-operating
with said notches, whereby said plate may
be held in any adjusted vosition, a pen-
dulous transmitter arm, a universal bearing
for one end of said arm, a stylus arm, pivots
connecting said stylus arm to the other end

to have
pattern
‘arm, a

carried by said arm is permitted
movement. toward and from said
support, a work tool supporting

1,551,648

pivotal connection between said supporting
arm and said transmitter arm intermediate
its ends, whereby said supporting arm may
have movement toward and from said work
table, & work tool support carried by said
arm, a work tool holder rotatably mounted
in said support, a flexible driving shaft con-
nected with said holder, and means where-
by said weork tool supporting arm may be
moved toward and from sald work table.

13. An engraving machine embodying
therein a pattern support, suitably supported
tracks, a carvinge slidably mounted wupon
spid tracks, tracks upon said last named
carriage extending at vight angles to said
ret named tracks, a carriage mounted upon
wid last named tracks, and a work table
supported by said last named carriage con-
sisting of a plate carried by said carriage,
pivotally supported plate, clamps thereon
adapted to engage a work plate thereon,
whereby different portions of said work
plate by successive anguler adjustments of
seid pivotally mounted plate may be brought
within the range of o work tool to cause an
arcuate arrangement of the reproduction,
said pivotally supported plate having an
srcuate edge provided with graduation
notches, and locking means co-operating
with said notches, whereby said plate may
Le held in any adjusted position, a pen-
dulous transmitter arm, a universal bearing
for one end of sald arm, a stylus arm,
pivets conneeting said stylus nrm to the
other end of said transmitier arm, whereby
the stylus carvied by said arm is permitted
to have movement toward and from said
pattern support, a work tool supporting
arm, a pivotal connection between said sup-
porting arm nnd said transmitter arm inter-
mediate its ends, whereby said supporting
arm mav have movement towavd and from
said work table, a work tool support car-
ried by said arm, a work tool holder ro-
tatably mounted in said support, a flexible
driving shaft connected with said holder, and
means whereby said work tool supporting
arm may be moved toward and from said
work table.

14. An engraving machine embodying
therein a pattern support, a work table, a pen-
dulous transmitter avm, a universal bearing
for one end of said arm, a stylus arm, pivots
connecting said stylus arm to the other end
of said trangmitier arm, whereby the stylus
carried by said armm is permitted to have
movement toward and from sald pattern
support, a work tool supperting arm, a
pivotal connection between said supporting
arm and said transmitter arm intermediate
its ends, whereby. said supporting avm may
have movement toward and from said work
table, n work tool support carvied by said
arm, a work tool holder rotatably mounted
in said support, a flexible driving shaft con-
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nected with said holder, means whereby said
work tool supporting arm-may be moved to-
ward and from said work table, a carriage
capable of movement toward and from said
pattern support, a supplemental stylus arm
having a sequence of depression adapted to
be selectively engaged by the stylus of said
first named stylus arm, and a universal con-
nection between said supplemental'stylusarm
and said carrviage, whereby movement ¢ said
supplemental stylus arm. longitudinally of

the machine will impart the same quantity of -

“movement to said first named stylusarm, and
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movement of said supplemental stylus arm
laterally of the machine will impart the
same. lateral movement, or a lesser lIateral
movement with s longitudinal component
to said other stylus arm, according to the
depression with which said stylus arm is en-
gaged. T :

15. An . engraving - machine embodying
therein a pattern support, a work table, a

-pendulous transmitter arm, a universal bear-

g for one end of said arm, a stylus arm,
pivots connecting said “stylus arm: tothe
other end of said transmitter arm; whereby
the stylus carried by said-arm is permitted
to have movement toward and from said
pattern support, a work tocl supporting
arm, a pivotal connection between said sup-
porting arm and said transmitter arm inter-
mediate its-ends, whereby said supporting
arm may have movement toward and from

said work table, a work tool support car--

ried by said arm, a work tool holder rotatably

mounted in said support, a flexible driving

shaft connected with said holder, means
whereby -said “work- tool supporting arm
may be moved toward and from said work

table, a carriage ‘capable of movement to-

ward - and  from said -pattern support, a.

supplemental stylus arm having a sequence
of depressions ‘adapted to be selectively en-

- gaged by the stylus of said first named
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stylus arm, a universal connection between

said supplemental stylus arm and said-car--

ringe, whereby movement of said supple-
mental stylus arm longitudinally of the ma-
chine 'will impart the same quantity of
movement to said first: named stylus arm,
and movement of said supplemental stylus
arm’ laterally of the ‘machine will impart
the same -lateral ‘movement, ‘or a lesser

“lateral movement with a longitudinal com-

ponent to said other-stylus arm, according
to the depression with which said stylus
arm is engaged, a support for said uni-
versal connection carvied by-and adjustable

~longitudinally of said carriage, and means

whereby the length of said transmitter arm
may be varied to change the longitudinal
component: of motion of said first named
stvlus arm with lateral movement of the

stylus.carried by said supplemental stylus
carn, : e -

AR

16. An engraving machine embodying
therein a pattern support, a work table, a
pendulous transmitter arm, a universal bear-
ing for one end of said arm, a stylus arm,

pivots -connecting. said stylus arm  to the 7

other end of said transmitter arm, whereby
the stylus carried by said arm is permitted
te have movement toward and from' said
pattern support, a work tool supporting
arm, a pivotal connection between said sup-
porting arm and said transmitter arm inter-
mediate its ends, whereby said sapporting
arm may have movement toward and from
said work table, a work tool support carried
by said arm, a work tool holder rotatably
mounted in sald support, a flexible driving

shaft connected with said holder, means.

whereby - said work tool supporting  arm
may be moved toward and from said work -
table, a carriage capable of movement to-
ward and from said pattern support, a sup-
plemental stylus arm composed of two sec-
tions; one of which is axially adjustable with.
relation to. the other, whereby the machine
may be so-set as to give increased range in
the curvature of the reproduction, said ad-
justable section having. a sequence of de-
pressions adapted to be sclectively engagéed
by the stylus of said first named stylus arm,

and a universal connection between said sup-

plemental stylus -arm and said carriage
whereby movement of -said supplemental sty-

lus arm longitudinally of the machine will

impart. the same quantity of movement to
said first named stylus arm; and movement

of said supplemental stylus arm laterally of

the machine will impart the same lateral
movement, or a lesser lateral movement with

2 longitudinal component to said other sty-

lus” arm, according to the depression with

which said stylus arm is engaged.

17. An engraving machine embodying
therein. a pattern support, a work table, in-
cluding therein a pivotally supported plate.
and clamps thereon -adapted to engage- a
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work plate thereon, whereby different por-

tions of said work plate by successive angu-

“lar adjustments of said pivotally mounted

plate may be brought within the range of a
work tool to cause an arcuate arrangement
of the reproduction, a pendulous transmitter
arm, a universal bearing for‘one end of said
arm, a-stylus armi, pivots connecting said
stvlus arm to ‘the other end of said trans-
mitter arm, whereby the stylus carrvied by
said arm is permitted to have movement to-

115

120,

ward and from said pattern support, a work

tool supporting arm, a pivotal connection be-
tween said supporting arm and sald trans-

mitter arm intermediate its ends, whereby !

said supporting arm may have movement to- .
ward and from said work table, 4 work tool
support carried by said arm, a work tool
holder rotatably mounted- in said support, a

flexible driving shaft connected with said
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‘support, a supplemental styius
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holder, means whereby said work tool sup-

porting arm wmay be moved toward and
{from said work table, 2 carriage capable of

movement toward and fromn said pattern
arin ¢om-
posed of two sections, one of which is axially
adjustable with relation to the other, where-
by the machine may be so set as to give in-
creased range in the curvature of the repro-
duction, said adjustable section having a
sequence of depressions adapted to be se-
lectively engaged by the stylus of said first
named stylus arm, and & universal connec-
tion between said supplemental stylus arm
and said carriage, whereby movement ol
said supplemental stylus arm longitudinally
of the machine will impart the same quan-
tity of movement to said first named stylus
arin, and movement of sald supplemental
stylus arm laterally of the machine will im-
part the same lateral movement, or a lesser
Tateral movement with a longitudinal com-
ponent to said other stylus arin, according to

ng
the depression with which said stylus arm s
engaged.

18, An engraving

therein a pattern support, a work teble
including therein a pivotally supportec
plate and clamps thereon adapted to enga

a work plate thereon, whereby diffevent
portions of said work plate by successive
angular  adjustments of said pivotally
mounted plate may be brought within the
ange of a work tool to cause an arcuafe
arrangement of the reproduction, a pendu-
lous transmitter arm, a universal bearing for
ene end of sald arm, a stylug arm, pivots
connecting said stylus

machine embodying
ot .
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arm to the other end
of said transmitter arm, whereby the stylus
carried by said arm is permitted to have
movement toward and from said pattern
support, a work tool supporting arni a
pivotal connection between said supporting
arm and said transmitter arm intermediate
its ends, whereby said supporting arm may
have movement toward and from said work
table, a work tool support carried by said
arm, a work tool holder rotatably mount-
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od in said support, a flexible driving shaft
N 3 =

connected with said holder, means whereby
the pivotal conncction between said work
tool supporting smim and said transmitter
arm may be adjusted ally of said trans-
mitter arm: to vary the scale of reproduction,
vertically movable supporting rods above

.
ax

said work table, means normally holding said -

rods away from, and adapted to move them
towards, said work table, members carried
by said tool holder support engaging said
rods, whereby penetration of the work plate
by the tool results from the descent of said
tool by gravity, a carriage capable of move-
ment toward and from said pattern support,

“a supplemental stylus arm composed of two

sections, one of which is axially adjustable
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of the reproduciion
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sald adjust n having o sequence of
depressions adapted to be zelectively en-

gaged by the stylus of said first named st;
arm, and a universal connection bhebtween
said supplemental styles arm dnd said e
riage, whereby movement of said supple-
nental stylus vitudinally of the .
chine wili same quantity of
i named stylus avi,
and nmiovement of said supplemental stylus
arm laterally of the machine will impast
the same Iateral movement, or a lesser lat-
eral movement with a lengitndinal compe-
nent to said other styvlus arm, according
to the depression with which said stylus arm
is engaged.
19. An  engravin
thevein o :

i3

¢ inachine embodying
pattern support, a work table, a

pendulons fransmitter arm, a universal bear-
ing foroneend of said arm, astylus arm, piv-

ots conuecting said stylus arm to the other
end of said transmitter avin, whereby the sty-
lus carried by said arm is permitted to have
movement toward and from said pattern
support, a work tool supporting arm, a
sleeve having diametrically opposite exten-
sions parallel with the axis of said trans-
mitter arm and adjustably mounted upon
said arm, said extensions each having =
sequence of spaced depressions therein, said
tool supporting arm having a forked end,
pivot screws carried by the arms of said
forked end and adapted to be selectivel;
engaged with the depressions upen s
tensions respectively, whereby said support-
ing arm may have movement toward and
from said work table, either about a hori-
zontal axisor an axis oblique to the horizon-
tal. a worl tool support carried by said avim,
a work tool holder rotatably mounted in

said support, a flexible driving shaft con-

nected with said helder, and means whereby
said work tool supporting arm may be moved
toward and from said work table.

20. An engraving machine embodying
therein a pattern support, a work table, a
pendulous  transmitter arm, a universal
bearing for one end of said army, » stylus
arni, pivots conneeting said stylus arm to the
other end of said transmitter arm, whereby
the stylns. carried by said arm is permitted
to have movement toward and from said
pattern support, & work tool supporting arii,
consisting of a member having a forked end.
a stem mounted in said member and capable
of angular adjustment with relation to its
axis, and means for locking said stem in any
adjusted position, n ¢leeve having diametri-
cally opposite extensions parallel with the
axis of said transmitter arm and adjustably
mounted upon said arm. said extensions each
having a sequence of spaced depressions
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therein, pivot screws carried by the arms of
said forked end and adapted to be selectively
engaged with the depressions upon said ex-
tensions respectively, a work tool support
5 carried by said stem, a work tool holder
rotatably mounted in said support, a flexible
driving shaft connected with sald holder,

and means whereby said ‘work tool support-
ing arm may be moved toward and from
said work table.

In ' witness whereof 1 have hereunto
affixed my signature this 28th day of Novem-

ber, 1922 ,
WILLIAM S. EATON.
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