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MV mventlon relates to e’tchmcr or llke,

- machines,- and more partmularly o a ma-

. chine of ‘this type wherein the work plate g

- or sheet and the pattern will both be within

10

the line of vision of the operator so as to
permit the condition of the work to' be

noted as it progresses, and thus avoid the

necessity for the repeated: interruption’ of

‘the operator in the actuation of the tracing

stylus. in order to inspect the plate.
Heretofore in machines deswned to do
work of the :same character as is done. by
the machine of my present invention, the
work support and the pattern table .have
been arranged on parallel horizontal planes,

~the work support being upon a higher plane

than the pattern table so that 1nspect10n of
the . work required the operator. to stand,

~ although the tracing 'stylus might be. used

20

Wh11e the operator was seated. . .
~Since frequent. inspection ' is Tecessary,

’the above conditions had the effect.of reduc-

~ing the capacity output of a machine and

of making its operation awkward for the

operator in the event that it were attempted:

to actuate the tracmg stylus with relation
to the pattern while in a ‘position to, at the
same time, observe-the wor]nng condltlons

-of the work point. -
3

With the above conchtlons in mmd I have
devised: a-machine wherein the: Work sup-

' porting table: has the nature of an easel by

o
&,

,uqngles to that
slightly above same so that_ the operator
may move the stylus in accordance with the.

means of which the .work plate -or sheet
may.- be supported upon a plane at right
of ‘the paftern table and

. depressed lines of ‘a pattern to impart the

40

‘working ‘conditions ‘at the plate.

desired correspondmcr ‘movement| 'to .the
work point arm, and at.the same time closely

follow the movements ‘of the point carried - |

by said arm and- constantly observe “the
This ar-
ranue*nent of:the work support. not only re-

5 ‘quires movement ‘of the work point arm
toward and from the support to ensure the .

~ engagement -or -disengagement of: the point

58

with the plate, but requires an ‘actuating

“mechanism - for this arm which will ‘convert
~the universal movement. upon a horizontal -
plane of an- actuatmg carriage-to .a: ‘move-
‘ment of the arm at right anO‘les tothis-plane
- for--des:ribing vertical hnes ‘and ‘2 move- .
-ment upon i hor17ontal plane corresponding
“Avith the plane -of universal movemefit: of
'."Lh% et m,tmg carriage. for desev‘ibmg horls

zontal hnes both movementq of necess1ty

SR 1603 332{

béing such- as not to interfere with the en-. -

gaging relatlon of the Work pomt Wlth the .

plate :
Tt is desirable to have all of the Workmg

‘mechanisms ‘of ‘the machine rearwardly of

the easel-like- Work support so “as to-afford
aclear ‘field of -vision- forwardly of said
support, which' condition necessitates ‘a par-
ticular construction of stylus arm-and trans-
mitter arm for ensuring the desired univer-

sal movement of ‘the latter while aﬂ"ordmg‘
sufficienit rigidity in the actuating means to

secure the de51red accuracv in- the ‘move-.

ment of the carriage” 1ece1v1ng 'its motion

60

65 - .

70

from said transmitter arm: "I also’ provide

“eupplemental ‘means  for preventing 'that

minute distortion in the reproduction dueto

) shght skewing motion of the actuating car-
- Tiage, althonvh this mechanism is not essen-
‘tial to the mventmn, as ‘the distortion is not

75

great anvd. may be corrected by other known‘ '

,"meane

80

In & machine embodymg my 1nvent10n, the i '

_construction is such’ that the' operative le-
.verage of thie transmitter arm may be va-. .
‘ried o control what may be termed the “nor-

‘mal scale” of the reproductlon a1though the
length of the vertical ‘lines' are controlled %2
by . a_mechanism carried by the actuating

carriage, which mechanism’ is that hereto-

adjustment to, permit it to be so set as to

‘conform- the 1elat1ve vertlcal movemerit “‘of
‘the work point-carrying arm to the: eﬁeotlve

lateral leverage of the transmitter arm.

- This_adjustability of the mechanism’ for
1mp11t1110‘ vertical movement to the  work
‘point_carrying arm may- also be employed
to utilize the opelatlve effect of ‘the trans-
“mitter arm to cause an increased or reduced

8

fore referred to as convertlng the fore and
"aft movement of the carriage upon a hor- =
‘izontal. plane, into a vertical movement ‘of
‘the work point carrying arm. It is:appar-
“ent, that this mechanism must be capable of *

90

length of the. vertical lines of -the repro- ol

Ci(-}Slo ns.

or- lateral com]ponema and impart obliquity

to the- vertical lines ef the reproductions, ox.

ductlon as compared Wlth the normal scale™

‘of such lines as determined by the setting = -
~of the transmitter. arm, to extend or con-
dense the reproduced lettels, ‘characters or
.This mechdnism is’ preferably alsov S
80 constructed that it may ‘be:so set.'as to -

cause the work point carrying arm’ durmg '
it vertical movement; to have a horizontal

1
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give a tilt thereto, it being possible to utilize
this adjustment whether the letters, numer-
erals or designs are being reproduced to

“normal scale” or whethér they are extend-

ed or condensed, as above referred to:
The adjustability of the  mechanism for

converting the fore and aft movement of

the actuating carriage into a vertical move-

ment of the work tool supporting arm, may

also- be utilized to cause the movement of
tlie work point when describing the vertical

lines, to be either in a direction the reverse:
-of that of the tracing stylus with relation
to the lines of the pattern, or in accord with

the movements thereof, with the result that
the letters, numerals or portions of the de-
sign being-reproduced will be described up-
on the work plate or sheet upside down, but
otherwise .in conformity with the pattern,
or be described in the same vertical posi-
tion as upon the pattern but reversed as to

“the relation of the horizontal lines to the

vertical lines in the several elements of the
reproduction, such reproductions-being. re-

- versed as to the individual letters, numerals

or parts of the design as compared with the
pattern, but reading from the same position.
Tlhe work point carrying arm has a nor-
mal “tendency to move into engaging rela-
tion with the work plate or sheet and to
continue in such relation with substantial-

"1y uniform pressure conditions so as to

35

40

50

“avold: likelihood of defacing the metal of a

plate when such is used, and to limit the op-
erative effect of the point to the removal of
the resist with which this plate is surfaced.

- "While the arm has the tendency above
“noted, T provide means permitting the: free

vertical and lateral movement of the arm,
but normally engaging same and moving 1t

-away from the work plate, so that while this

arm has a normal tendéncy to move so as
to engage the work point with the plate, it
may nevertheless be so restrained as to be

normally so held as to maintain the work

point ont of engagement. with the plate.
" I algo provide means whereby the work

‘point ‘may be moved longitudinally of its
-supporting arm to secure line spacing in the
_reproduction, or a desired positioning or

" placing of the reproduction upon the plate.

60

This JIatter, however, may also be secured

by -adjustinents upon ‘the easel-like work
support. ) e '

_ Tn machines of the general type ‘to which
miy invention relates, it [is possible to use a
attern which may be set up the same as or-
type, or ‘to use a‘plate having 4ll of
ters and the digits-thereon, and bring

“thie desired lettersor digits successively into

“the' same ‘position “with Telation to the pat-

65

‘térn “support, the spacing of the letters or-

digits “with réldtion to each other being ef-

fected tlirough moverent of the “‘work- sup-
“pott. The ‘miachine of “my present “inven-

1,603,332

tion is capable of the same mode of oper-
ation, special means, however, being provid-
ed to effect the spacing of the letters with
relation to. each  other through the move-
ment of the easel-like support laterally of
the: machine. SR : »

~ The invention consists in the novel fea-
tures of construction and combination of
parts hereinafter set forth and described,

and more particularly pointed out in the

~claims hereto appended.

- Referring to the drawings:— . _

" Fig. 1 is-a perspective view of the upper
portion ]
tion; , _
" Fig. 2 is a plan view of the work point

carrying arm and the support. therefor.

showing a plan view of a portion of the

mechanism for imparting a vertical move-
‘ment of said army T .

Fig, 3 is a side view thereof; L
Tig. 4 is a detail view of the lower con-
nection of the transmitter arm and the

of a portion of, the carriage forming a part

of this mechanism; :

of 'a machine embodying my inven- -
E © g0

70

75

85

“stylus arm with, and a cross-sectional “view -

20

Fig. 5 is a detail perspective view of the -

mechanism for imparting movement of the

work supporting arm for engaging or disen-

gaging the work point carried thereby with
the work plate; ~ e
~Fig. 6 is a detail view of the adjustable
part of the mechanisip for imparting and
controlling vertical movement of the work
tool supporting armj. . o ]
~Fig. 7 is a cross-section of the-work tool
supporting arm, showing the manner of ad-
justing the work point longitudinally there-
of for line spacing; E ‘
Fig. 8 is a cross-section of .the carriage
for the easel-like work support and the

mechanism for imparting movement there-

to for spacing the letters or digits thereon;
Figs. 9 to 14 inclusive are “detail views
showing different adjustments:of the mem-

“ber of the actuating carriage for imparting

100

105

110

movement to the work point supporting -

arm;

Fio. 15 is a diagram showing the letters
Bl ! Ptk o1 e !

upon a pattern, and a reproduction of-these
letters, when the machine is set to repro-

duce the letters upside down-as compared
wvith their position wpon the pattern; and
-~ Fig.: 16 is a similar diagram- lustrating
the position of the letters upon ‘the pattern

and their position in the reproduction when

“the ‘machine is set to reverse’the detters in

‘the reproduction, ‘but to have them read

from-the same position ag upon the pattern. -
“Like numerals refer to:like parts through-

outithe several views..” " - :

I the embodiment “of my - invention
.shown in the drawings, 20 indicates the ta-
ble-of ‘the machine.. Projecting upwardly
“from-said table:is a .column 21 supporting

120

130



47 'myechanism. for said -arm.
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the’ mounts fforw'the "trénsmitter‘ “armi, the

movable support for the work point carry-
ing arm, and the carriage for the actuating

positioned rearwardly of the table 20. For-

wardly of said table are short columns 22

and 28 foumng a support for the work.plate
support. - Along the front edge of the table
20 is a forward extension 24 h‘tvmg a-Jat-
erally - e:{tendmg

- which latter forms the pattern ’mble of the

15

nmchme

Carried by~ the column 21 'is a sultable
supporting frame 29 upon which is mounted

- acarriage 30; the manner of mounting this

20

carriage bem«r such- as to permit it to h‘we‘
* universal movement upon a ‘single horizon-.

tal plane.
“In the form of the invention shown, the

~carriage 30 is supported from ' the frame

25

2¢ by means of three-pairs of cupped bear- -
“ing members 31, 132 and

33, and bedring
balls 34, 35 and 36 pos1t10ned between the

. cups of each pair: respectively.” The: pairs

30

- lated by and in accordance with"a design.
upon the- pattern- plate 28 through the me- -

45

of cups 31, 32 and 83 are triangularly ar-
ranged . so as to afford the desired divergent
supporting points for the carriage 30. The’

general “construction' and manner of sup-

'rortlntr the ‘carriage 80 is old and  well
known in this.art;: and is not essential to
‘the invention, since other well- known sup-
porting means for: permitting- the desired
‘universal movement may - be substltuted
’Lherefor

‘Movement is anarted to the carriage 80
by a‘transmitter arm 387, one end of- Whlch
is connected to said carriage by means. of

9. ‘2 universal joint of‘any: desired type, in a
- ‘manner well - known -

other end-of which is adapted” to e oscil-

dium of a stylus which is operatively - con-

‘nected to said transmitter arm in a manner.

which. will be more fully referred to here-

‘inafter: -

The transmitter arm 87 is plvotally sup-

-ported ‘to “have ‘universal movement by a:

- “sleeve 38 adjustably’ mounted -upon. the "col-

umn 21, a fork 389 carried by said sleeve, a

%umversﬂ joint or compass mount 40 piv-

“upon the transmitter arm 37.
ting ‘of the universal joint 40 is’ adjustable
S Wlth relation’ to the arms of the fork 39-by .i
60
“ried by’ said: fork: co- -operating -with: said-

ring, for the purpose of permitting variance
“in the length of the horizontal lines of the
reprodbctlon, relative’ to the vertlca.l lines..
“thereof, :

“oted between theé arms of said fork, and a -
sleeve 41 carried by one of the members of

said’ universal joint and shdﬂbly ‘mounted

means’of lugs 42 and- pivot screws 43 car-

This: colamn’ is.

slot. 25 for - adjustable -
-clamps 26 and 27 which are used to secure a
‘pattern plate 28 upon the extension 24

“in this art, and the

: 'The - outer. -

Carried by the t‘elr)vleFQ:O ai‘e ’o;pvpo'sit‘ely dis-

&

posed tracks 44 having therein, respectively, - -

upwardly -
fore and aft, or longitudinally, of the ma-

* chine; Mounted upon gaid tracks by means

of bearing balls 45 is a carriage, the side

frames 46 of which-are p051t1oned above

and extend parallel with the tracks 44 re-

pleuented raceways extending

70  .

spectively, and provided with downwardly, e

presented raceways adapted to receive the
bearing balls 45.  Extending laterally  of

the mftchme, from -one. of said side frames

tc ‘the other,is a cross bar 47 having an

u]lawaldly presented raceway therein adapt- -

ed ‘to receive a plurality of bearing balls

48 upon which are mounted a carriage 49

having a downwardly precented - raceway

lower- end-of the transmlttel arm . 87

* connected to the carriage 49 by means of

any desired form of universal joint, . one
member 50 of which-joint is carried by said
carriage 49, and the other member of which
ig calued bV an extension 51 of the trans«
mitter -arm 87, which extension is slidably
mounted in sald transmitter arm . so as to

_telescope. within same. and ‘to compensate

for the varying length of said arm due to

its oscillations and the fact. that both ends

thereof alwaj)q have movement in parallel
planes. ..
The sleeve 38 is Veltlcally ad]ustable

80

-therein-engaging the bearing balls 48. The o

85
90

95

upon. the column: 21 by means of the usual -

rack and.pinion movement 52 and clamp
screw movement -53; both -of Wh1ch mecha-
nismg*are old--and Well known in this art.

.. Secured. to the carriage:49 so as to impart

movement thereto 18- a stylus arm 54 pro-
vided with the usml tracing stylus 55,said

-arm projecting forwardly of the carnzwe 49

100

105

in a manner to bring sald stylus’in the de- S
sired “engaging relatlon Wlth _the patteln'. ,

plate. 28

The manner of mountmcr the cqrrlaoe 49.-

]gelmlts said stylus 55 to’ have the necessary

oscillatory movement to bring it into and:

out of engagement with the lines upon the
plate-28, since said .carriage may turn

~freely upon the bearing balls 48, although .-
-its movements laterally of the’ machlne .are
‘Limited to'a lineal traverse by said bearing
,bdllﬁ and the raceways co- operating there-
> wit,

110

15

WVhlle in actual p1 actlce, I have found the_,

: above construction of transmitter arm, stylus
“arm ‘and :intermediate superunposed car-

riages respectively having movement at right

v‘anvles to each other;-to be effective in:secur--

ing the desired accuracy in the movements™ = -

of the transmittér arm 37—51 ‘and ‘to:have

125
‘certain advantages as- compared with other == =

well known means of connectmrr & transmit-" -
ter arm with a stylus arm; it is fmp‘u“ent that: = .

the particular constmctlon -as shown:is not--
essential to the operatlon of a mac’nne em-

180
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~.the plate 61, and vertical oscillatory move--

ek

10

4

bodying my-invention, and that other means
may be substituted therefor, 1f extreme ac-
curacy is not desired, or if conditions exist
which justify the sacrificing of the advan-

. tages secured by the transmitter arm con-

trolling mechanism constructed as described.
Carried by the columns 22 and 23 is a bed

plate 56 having laterally extending ways

57.. Mounted upon said ways is a carriage
58 carrying a work support 59 which is of
easel-like construction ‘and preferably has
a smooth face occupying a vertical plane, or
a plane at right angles to that of the pattern
supporting table 24. Adjustably secured to
the support 59 is a T-square 60 which may
he secured in any position with relation to

“said support and is -adapted to serve as a

rest for the work plate 61. The support 59
has set in the upper part thereof, a bar 62
having a sequence of spaced openings as
shown, adapted to receive a pin 63 in’ en-
gaging relation with the upper edge of the
plate 61 so as te hold this plate firmly -in
position against the straight edge of the
T-square 60. Said straight edge is provided
with a set screw 60° engaging one-edge of
the support 59 o as to firmly clamp the T-
square in position upon said support and
permit adjustment thereof toward and from

Rotatably mounted with relation to the
bed plate 56 is a lead screw 64 having an ac-
tuating handle 65, which lead screw engages
with co-operating screw threads upon the

5 carriage 53 so as to permit this carriage to

be moved laterally of the machine in either
direction to secure the desired spacing ‘of
different characters.in the reproduction, or
of the whole design npon a plate, as a result
of the movement of the work support. This
spacing mechanism need be used for spacing
characters, however, only when long lines
are to be etched upon the work plate 61, with
individual patterns, or when a pattern plate
is used containing all of the letters and
digits, which pattern plate in its entirety is
shifted and centered in relation to the work
plate as succeeding letters or other charac-

‘ters are to be produced.

Carried by the lead screw 64 1s a gauge
wheel 66 having spaced notches about ifs

“edge co-operating with a ratchet stop 67, to

assist in securing accuracy in the spacing
movement of the carriage 58. '

“Carried by the column 21 is a laterally
extending track 68 having an upwardly pre-
sented raceway for bearing balls 69, -said
track 68 forming a means for permitting

‘lineal lateral movement. of the movable sup-

port for the work point carrying arm for
causing horizontal lines to be described on
ment thereotf for causing vertical lines-to be
described on said plate. ~ '

Said movable support comprises a frame

ber 75, The member 7

1,603,332

70 carrying a laterally extending track 71

paralel with and above the track 68 and

having a downwardly presented raceway

thevein adapted to engage the bearing balls
69. %
drawings is shown as being connected to

the track 71 by means of the clamp plates

79 and clamp screws 73 which, however, is
a mere detail of ¢onstruction to facilitate the
positioning of the frame 70- to -secure ac-
curacy in the relation of the work point car-
rying arm to the support 59. Adjacent the
forward end of the frame 70, or the end op-

posite to its point of connection with the -

track 71, is a bearing wheel 74 adapted to
ride upon an actuating member 75 carried
by, and movable with, the carriage 30. The

wheel 74 is a double flanged wheel, the -

flanges of which straddle the actuating mem-

75-must be arranged at
an incline to impart vertical oscillatory
movement to the frame 70 to cause verfical
lines to be described upon the work plate 61,
and lateral movement of the frame 70 will
result from the lateral thrust upon the wheel
74 through the member 75. The vertical

The- frame 70- 1n-the accompanying

70

5

80

85

oscillatory movement of the frame 70 re-

sults from the movement of the member 75
tangentially of the wheel 74. . - .
While I have described the constructio
by which the engaging relation for impart-
ing lateral thrust to the frame 70 through
the medium of the member 75, as being
a flanged wheel 74 straddling said member
75, it is apparent that any other desired con-
struction for securing this result may be
used, although the co-operating tongue and
groove ‘arrangement resulting from the use
of the flanged wheel and narrow plate of the
member 75, has the advantage that the co-
operating parts may be so closely fitted as to

avoid any material lost motion at this point.

which might develop error'in the reproduc-

tion. . . : o
The wheel 74 and member 75 are capable
“of certain adjustments to vary the character

95

100

105

110

of the reproduction, which adjustments will '

‘be more particularly referred to hereinafter.
The forward end of the frame 70-is pro- .
vided with ‘a fork 76 between the arms of

which is pivoted a frame 77 carrying a ver-
tically depending rigid work point carrying
arm. 78, having sufficient length to permit
the work tool or point to be brought into
operative engagement with any part of a
work plate upon substantially any portion of
the support 59.. .~ - R
To permit the reproduction to-be placed
upon any portion of the plate 61, and also to
facilitate the spacing of the lines of the re-

~production, I mount upon the arm 78, a

sleeve 79 ‘capable of adjustment . longitudi-
nally of the arm 78, or vertically in relation
to the support 59, To facilitate accuracy in

the adjustment of the sleeve 79, I provide

115

120

125
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the arm 78 with a sequence of spaced notches
or: deplessmns indicated at:80, and. provide
the sleeve: 79 with. a ratchet: tontrue 81-adap-

-ted to enter any of said‘notches: ‘and hold the

The verti- -
cal: movement of the sleeve is effected by

“means of a rack 82 carried:by the arm 78, a

sleeve in any adjusted position.

pinion 83 meshing therewith and carried‘by

an extension of the sleeve 79; and an actuat-

ing. wheel 84 carried by the shaft of said
pinion. . The shaft: of the pinion 83 also

“carries a ratchet wheel 85 adapted to be en-

gaged by a spring pawl 86-upon the sleeve
79, which: pawl and ratchet mechanism-will

0= opelate ‘with- the ‘pawl 81 in preventmg

caccidental movement. of the sleeve: 79 with

20

88,
relation to said holder, or mount by means
sof a:set screw 89.. .-

;- The work point carrying.arm: 78 s capable ;
- :of: oscillatory -movement toward and from
-the support 59 about the pivots 76, it being -
.preferable to provide means as a coﬂed
-spring 80. acting-upon said aim adjacent its
-.point. of plvotal support to exert a normal
.tendency to-move the arm toward said sup-
~port.. One end.of the spring 90 is connected -

_relation to: the arm 78. - Extending laterally
‘of the machine, and projecting to a sufficient
-extent from the sleeve 79 to secure the de- -
‘sired clear field of ‘vision about same; is a

holder or mount 87 for a work tool or point
said work point being adjustable with

= to,an adjusting screw 91 passing through an

35

" -opening in the upper part of the arm 78 and

acted upon: by an-adjusting nut 92 so that

‘the degree of pressure of the-point against

" the. plate may be regulated to that required

“to.remove the resist from the surface of the -
~plate: 61 without.: likelihood 'of ‘the work
“:point 88 penetrating the metal of the plate.

. A plurality of openings, one of which: is

45

50

s

g0

shown -at’ 93 passing through the arm 78,

may be used so that the eﬁect of the spring |

may be controlled elther by a -yariance in its
tension or by a variance:of the leverage at

~which it acts upon’ said arm. The other end
-of the spring is connected to an arm- carmed
by the frame 70. i :

" As a matter of convenience, it is plefer-,f

able to have the arm move automatically to-

ward the support 59 and in fact better work
- 87—51.

results from this practice, since the pressure

-at the point. will ‘always be:uniform, while

if the arm is forced toward the support 59,
there may be a varying pressure with gre cater

. hl\ehhood of scratchmor of the surface of the
-plate. :

The noi‘mle tendency .of the arm 78 ‘to

move toward the: support 59 may .be re- -
_strained by a laterally elongated bearlnov‘
-~ member 94 carried by a shaft 95 pivoted in
suitable bearings upon the support 29. This -

member 94 is of sufficient length to engage

. the arm 78 at any- point within its range of

o
Q

5. lateral movement so as to permlt the dlsen-

gaoenlent of the WOVI'k‘ point with the plalte
61 upon the support: 59 at any time while
the point s in opel ative relatlon to the plate S

61.
The shaft 95 is p1ov1ded with a crank

arm: 96 connected with a link 97, said link

being pivoted to dan oscillatory link 98, To

raise ‘md lower said link 98, I employ the or-

5 -

0

dinary" crank shaft; link and pedal mecha-

nism 99, this ‘mechanism being shown more’
The =~

paztlcnlarly in Fig. 5 of the drawmvs

crank and pedal . mechamsm 99 is a,cted upon .~ .'

the bearlncr membex 94 to, be moved downx

wardly in an arc into eng aomg relation with
‘the arm’ 78 so s to force it away from the
work plate support 59, the upward move- -

ment of said member 94 under the ¢ontrol of

‘the pedal and Iink mechanism99. against the 8

tension of the spring 100 imparting an. up-

ward movement to the member 94 s0 .as to-
~afford the necessary clearance to permit the
‘arm 78 to move toward the work plate sup-

port 59.
- With machmes of: thls general type there

,1s a tendency of the carriage 30, or similar
. earriages, to-have a slight’ skewmg ‘action, -
) partlculfu ly when the ball and cup universal:
“support is employed, which is objectionable
. when high grade work is to be done on a ma-

chine.  To cmrect this condition, I plefer-

ably use a parallel link movement consisting
‘of ‘a link 101 extending parallel with the
‘transmitter arm 37-—51, one end of this link:
being . connected by a universal joint 102 -

Wlth the carriage 30, ard the ‘other end there-

by a spring 100 having a normal tendency - to
-actuate this mechamsm in'a manner to-cause

80

90

100

of being connected by a universal joint with -

a.yoke 103 mounted to have movement about

a vertical ax1s in a frame 104 carried upon:

the rear.edge of the table:20. This expe- -

skewmw actlon When, however, the reduc-

~tion of scale is considerable, this dlstortlon is
“not apparent, except to a skﬂled workman.

Another - difficulty * T zhave found when
ope1at1n0' machines, is the tendency of the
machine to slightly overrun during the fore
and- aft oscillation of the transmitter ‘arm
"To correct -this condition, I provide

" dient,. however, may be" dlspensed with, if. -
. oesned although I prefer to use same to pre-.
vent. the slight -distortion 1esult1ncr from .
1107

friction members 105 acting upon the side

“bars 44 of the carriage a.ctu‘ttlno~ the trans--
‘mitter fu"m
are: h1ghly .desirable in .securing the best

~While such frlctlon members

operative effects in- the machme, it is ap-

parent that they. may be dispensed - with -
without materially - aﬂt’ectmg ‘the operations
“of other mechanisms in the machine, par-

ticularly those for securing the desired ob-.
servation of the work belnrr done, and the
particular mechanism for 1mpart1n<r uni-
versal movement to the W01k pomt upon a
Vert1ca1 plane ~

120

125

130
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The actuating member 75 for the frame
70 and the parts carried thereby, is capa-
ble of adjustment about a horizontal axis
and also about a vertical axis, the former
adjustment being for the purpose of causing
any desired quantity of vertical movement
ofthe frame 70 within the range of adjust-
ment of said member; or for causing the
reproduced characters: to be inverted as
compared with their position upen the pat-
tern plate 28, or to be readable from the

~same position as upon said plate; and the

15

20

0o
e

*at which the transmitter arim acts; or modify -

3u-

33 -

40

latter adjustment being for the purpose of

perimitting the sefting of the machine so

that during vertical movements of the frame

40, a horizontal component will be imparted
thereto 80 as to cause obliquity in the ver-
tical lines of the reproduced characters. It
is possible to piteh the letters in either direc-
tion ‘according to the manner of adjustment
of ‘the member: 75. N

By “adjusting the member 75 about its
horizontal axis, T am also enabled to cause
the actuation of the frame 70 and the parts

5 catried thereby, to maintain the exact scale,

i the reproduction of the characters, as
defied by the adjustment of the leverage

the seale of the reproduction as to the ver-

tical lines only by either increasing or de~

credsing the vertical movements of the frame
70 independently ‘of the leverage of the
transmiitter ‘arm, thus either extending or
condensing the reproduced characters.

- Inthe embodiment of the invention shown
in the drawings, the above adjustients are
secured by providing the carriage 30 with
an upwardly extending bearing stud 106 up-

on which 2 sleeve 107 is rotatably mounted.

and capable of being set in any -adjusted
position by means of a set screw 108. Tle
sleeve 107 has an extension 109 through
vwhich passes a bearing pin 110 upon which
the member 75 is loosely mounted. This pin
is fixed in relation to the ‘sleeve 107, and has
an index finger 111 secured thereto. The
other end of the bearing pin 110 is screw-

‘threaded and adapted to receive a e¢lamp nut

112. " The side of the member 75 adjacent
the index finger 111 is provided with suit-
able graduations for the purpose of per-
mitting accuracy in the setting of this plate.

When the member 75 is adjusted about

its vertical ‘axis, it is desirable to turn the

[}
(51}

60

65

flanged wheel 74 about. a vertical axis to
‘avold unnecessary friction at this point, and

avoid likelihood of the said wheel passing
from the traction surface of said member.
To permit this adjustment of said wheel,
I jourhal its shaft in a forked swivel 113,
mounted in a vertical bearing 114 and hav-

ing @ screw-threaded shank adapted to be.

engaged by a clamp nut 116. By loosening
the clamp nuat 116, the wheel 74 is permitted

to turn freely about a vertical axis, the

1,603,332

clamp nut 116 being used to lock the swivel
in any adjusted position.. The sleeve 107
and its bearing stud 106 may also be ‘pro-
vided with suitable-gauge markings to fa-
cilitate accuracy in the setting of the ma-

70

chine for introducing obliquity in the charac-

ter of the reproduction. : _

Preferably 1 provide the frame 70 with
an extension 117 having adjustably mounted
thereon a weight 118 which will have the

effect of counterbalancing said frame and

the arin 78 carried thereby to an extent to

ensure the desired ease in the operation of =

the-machine, and reduce the variance in the
resistance to the operation of -the- tracing
stylus 55 when imparting vertical movement
to-the frame 70-through the member 75, par-
ticularly “an upward movement of  said
frame. - ‘
-~ The -operation of ‘the herein described
‘mechanism is substantially as follows:—
In describing the operation of the ma-
chine, it- will be assumed that the various
parts ave in the position shown in Fig. 1

of the drawings, and that a pattern plate

80

85 -

99

Dearing both upper and lower case letters -

and digits, is to be used upon the machine.

tion of the actuating plate 76 is such that

the reproductions upon-the plate 61 -carried
by the support 59 will read from the same

When. a machine is set 'as'shown; the posi-

position - as the corregponding matter upon -

the plate 28, but will be séverally reversed

and -in the aggregate read from right to ’

left, instead of from left to right. In-other
words, the cotifiguration of: the several let-

100

ters or ‘characters will, in the reproduction, -

be the reverse of the same latters or charac-

ters: upen the pattern plate 28, and their.

position In relation to each ‘other will also
be reversed, ds required-in printing.

The position of the actuating plate 75 cor-
responding with the showing of Fig. 1, is
shown -more clearly in Fig. 11, of the draw-
ings,-and ia Fig. 16 the lower line of letters
indicates the relation ‘and formation of the
ietters upon the pattern plate 28, while the
upper line represents the reproduction of
these upen the plate 61. The angle to the
horizontal at which the actuating plate 75
is set must be governed by the ratio of the
portions of the transmitter arm 37—b51: upon
opposite sides of the pivots 43 in order to
preserve the proportions between thevertical
and horizontal plane of the reproduction as
compared with those of the characters upon
the pattern plate. - :

When . a machine has been properly set,
a plate 28 is positioned with- the first letter
in a definite position upon the pattern table
24 and the stylus 55 is passed along the
depressed lines -of this character with a
resultant oscillatory movenment of the trans-

110

115

125

mitter-arm 37—51 by the stylus-arm 54-and .

the connection between this - arm and the

130
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transmitter arm. * Since the transmitter arm

87 is pivoted intermediate-its ends, move- .
" ments of the stylus 55.to the Tight or left-
“causes a movement of the carriage 80 and the
“actuating plate 75 carried thereby, to-the left -

or right oi the machine; and movement of
the stvlus forwardly or rea.rwwrdly of ‘the

pattern will cause a.rearward or forward

movement. of the carriage 30. The plate
75 being inclined forwardly of the machine,
it is apparent that.its rearward movement

~ will permit the frame 70 to descend, carry-

-36

~ment to the frame 70, which movements are’
“1n. direct proportmn to the' corresponding
“movement of said carriage 30. Movements
of said carriage fore and’ aft of the machine,

40

50

78 for describing horizontal lines.
‘be understood that the universal mount for

ing with it the work point. supportm(r arm’

48 and since the letters upon -the pattern

5 read properly, and not reversed as required

in printing, the top of the letters will appear

“toward the top -of the plate 61, since the
~normal tendency ‘of the. transmitter arm
-37—51 to reverse the direction of movement
of the: work point-is counteracted: by. the -
‘position of the plate 75:
-however, does not. In any’ my modify: the
operative effect of the transmitter arm-as to

This plate 75,

lateral movement of the frame 70 and arm
It will

the carriage 80, and the tracks 68—71, per-

mitting - lateral and “vertical movement. of
ihe arm:78 will ‘intreduce -a- lateral com-

ponent of movement to the arm. 78 during

its vertical movement, where required,. so as-
to permit the reploductlon ot lines of.any

conﬁguratlon upon the plate 61.

- The ‘carriage 30 for the plate 5 -Whlle'
having- universal movement’ upon a_single
- the support 59 will permit the plate 61 to .

plane, imparts only direct horizontal move-

however, 1mpart no direct: corresponding

: movements to.the frameé 70, the vertical lines
-in-the reproductlon resultlncr from -oscilla-
-tion of said frame 70.about a h01 izontal ‘axis
-as a result of the mchnatmn of the actuat-

ing plate 75. ‘
The constructlon of the tracks 68—171 per-

_mits lateral lineal movement of the frame 70,
~and the.vertical pivotal movement thereof

the pivots 76 compensating for .any- arc
which may: be ‘described: at. the end. of the

frame 70 carrying said’ plvots, and permit-
~ting the work point supporting arm 78 to-
~vemain in a substantially vertical position

and with the work- point 88 in the desired

“operative engag gement. with! the Work plate

. 61.

‘the arm 78 outwardly of :the support 59

]

\Tormftlly the bearmd member 94 Wlll hold

against the -tension of the spring 90, with
the work point 88-out of engaging relatlon

~with the work.plate 61.. When, however.
* 1t is desired to engage the point 88 with said -

plate, the treidle mechanism is actuated to

elevate the member 9450 that: the- spring 90

.m follo\mng the lines,

W111 move the work. point supportmg arm

78 toward the work support 59 -while still

engaging said arm 78 with the meniber v4.

Hence, the mexnber 94 in its movements may
be used to control the:rate of movenient of
the arm 78 toward the plate, and will always

‘be in-a’ position “where, by releasing the

treadle mechanism, the work point 8_8 will

~be automatically moved. out of engaging re-
lation with the plate 61 as a result.of down:
“ward and. iorwam movement of the plate'.
'94 by the spring 100. .

“The spring 90 may be a falrly htrht SDI‘ln

"mv,

45 merely sufficient ‘pressure: at the pomt 88—.

is required to cause said point to penetrate

-the resist-upon the plate 61, it being highly

undegirable, where good worl is requlred to

permit -said: pomt to penetrate or scratch‘

the surface -of, said plate.
“When all of the letters of the. alphabet

_and digits are upon a pattern plate 28, it is

necessary to space succeeding letters by a

movement of the support 59 upon the. sup-
-port. 56 carried by the pedestals 92 and 23.

This is ftccomphshed by means of the lead

of said. lead screw - for spacing- purposes.

“With the set of .the machine shown in the
drawings, the movement of the support 59
will: be toward the ‘right. of the. machme :
‘when spacing the letters

It is to be noted -that ‘the employment of

a T-square- 60. ad]ustable “vertically ~upon

be brought into any-desired:position. verti-
support, or its right angular arrangement.

the. e pattern plate 28 and the work plate 61.

o -

~screw 64 .and its actuating handle 65, the
‘gauge wheel 66 and stop pawl 67 permlttmo
a. desired regulation of the operative effect:

100

~.cally . oi said support, and that the substan- - ’
tially vertical position  of the face of said

“with relation to the pattern table 24, pelmlts :
“the operator to simultaneously watch both

:From the foregoing it will be" seen that v

'Lthe essential char acteustlc of the present in-

‘vention, or the normal functioning of the
machine, is the employment of a- pattern

‘supportmov table and a ‘work support ar-
“ranged at subatantlally ight angles to each -
other and so spaced: as to peumt the: opera-
‘tor-to, at the same time; observe both the

tmcmg stylus and the 1e eproducing work

110

115 .-

point, . a- construction necessarlly 1nvolvmcr ‘

‘a pantographic reproducing mechanism. in

-which the movements corresponding- Fyith ‘120"

the fore and aft lines in the pattern, or the

“theoretical vertical lines thereof, will be
~converted into ‘a-literal vertical movement ;

of ‘the work point. . It is to be understood

that where I have referred to vertical move- .
-menis;
'.vco*nponent of movement. where there is -si-

T have included therein the Vertloal

multaneous vertical and lateral .movement
-as in the formatlon
of obl 1que or curved hnes : o .

180
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rearwardly, whether the letters or other

o5

& planation.

“ating member 75. v )
‘ment, it is merely necessary to loosen the

These general or normal operative effects
may be modified by means of different ad-
justable mechanisms-in the machine, when
it is desired that the reproduction differ
in come of its characteristics from the pat-
tern, such as condensing or extending the
letters or other characters by a variance in
the length of the vertical lines as compared
with that of the horizontal or lateral lines,
or by a variance in the length of the hori-
zontal or lateral lines as compared with
that of the vertical lines. Again :these ad-
justments may be used when it is desired
to impart a tilt; or obliquity to the letters
or other characters, either forwardly or

characters are reproduced to scale or -ex-
tended or condensed as above referred to.
‘If it be -desired to vary the length of the

o lateral or horizontal lines in the reproduc-

tion, this may be done by the usual adjust-
ment of the ring 40, the operative effect -of
which' adjustment is well known in this
art, and therefore requires no detailed ex-
'The variance in the length of
the vertical lines of the reproduction may
be secured by the adjustment of the actu-
To secure this adjust-

jamb nut 112 and rotate the member 75

‘about ‘its pivotal support 110 so ag to in-

crease or decrease its angle of inclination.

- If the angle of inclination be increased, the

€9
e

50

o
.

60

€5.

result will be an increase in the length.of

5 the vertical lines of the reproduction.  If

the angle be decreased, or made more acute,
the result will be a_decrease. in the length

‘of such lines.” This condition prevails-ir-

respective of whether- the setting of ‘the
member 75 is-such as to reproduce the let-

ters  or other characters so that they will .
read in the same direction as in the pattern, "
‘and as shown in Fig. 1 of the drawings,

or whether it be given the teverse pitch or
inclined toward the rear of the machine
so as to reverse the letters upon the repro-
duction, or place them- upside down:

Tig. 10 illustrates the adjustment of the
member 75 when the letters are to be re-
versed, and Fig. 11 shows the adjustment
when' the angle of inclination of the mem-
ber 75 is the same as shown in Fig. 1 of
the drawings, except as to the pitch of the
traction surface of this member. The ca-

“pability of the adjustment or variance in

the degree of inclination of the member
75 recults from the fact that the lifting
action of said member, with-the same quan-
tity of movement fore and aft of the ma-
chine, will vary with any change in the
pitch of inclination; thé higher the pitch,

‘the greater the quantity of vertical move-

ment. and the lower the pitch, the lesser the
quantity of such movement. It is to be
noted that if the member 75 be set as shown

1,603,332

in Fig. 9 so that its upper surface engaging

the wheel 74 is upon a horizontal plane,
there will be no wertical movemert of the

work point 88, this point being held in the

zero position -as to its vertical movement,

The lateral movements of the member 75
will always impart the same degree of lat-
eral movement to the frame 70 and the work
point as a result-of lateral thrust exerted
upon the wheel 74 by said member 75. The
adjustment of the inclination of the member
75 cannot in any way vary.the degree of

70

75

lateral movement imparted therethrough to -

the work point, . v

When it is desired to impart obliquity to
the lines in the reproduction corresponding
with the wvertical lines on the pattern, or
the lines having a vertical pitch, it is mere-
Iy necessary to release the set screw 108,
swivel the sleeve 107 about the vertical axis

of the stud 106 either to the left or to the

right, as shown in Figs. 13 and 14 respec-

tively. If the vertical and lateral pitch of

the member 75 be as shown in Figs. 11 and

18, the letters in the. reproduction will be

pitched to the right, and the effect would
be the same if the vertical and lateral pitch

of the member-75:be the same as shown in

Figs. 10 and 13, since notwithstanding that
the movement of the work peint would be
the reverse of that immediately above re-
ferred to, the inversion of the letters will
cause the reproduction to have the same

pitch. - Assuming that the member 75 is set
as shown in Figs. 11 and 14, the reproduc-

tion -will have a pitch to the left, while if the
setting be as shown in Figs. 10 and 14, the

pitch vould be the same for: the reasons

stated above in comnection with the setting
in -accordance with Figs: 10 and 13.
Since the degree of inclination of the

‘member 75, fore and aft of the-machine, -
does not in any way affect the lateral com-.

ponent of motion introduced into the ver-
tical lines as a result .of the inelination lat-
érally of the machine as shown in Figs.:13
and ‘14, it is apparent that the adjustment
shown in TFigs. 18 and 14 may be used ir-
respective of the scale of reproduction, or
whether this scale is an exact scale or is
modified to -condense or extend the vertical
dimensions of the reproduction. -« .

Tt is apparent that the degree of tilt or
inclination of the reproduced letters may be
varied by «changing the degree of lateral
angularity or inclination of the member 75
from that shown in Figs. 13 and 14.

Tt is to be understood that the scale of
the repreduction may be secured, or varied,
by adjusting the sleeve 38 vertically of the
column 21 in the usual and well known
manner, upward adjustment reducing the
scale, and downward adjustment increasing
the scale. ' :

The functioning of the rod 101 is merely

80

85

90

100

110

115

120
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for the- purpose ~of correcting- any tendencv‘

of the carriage 30 to have a twisting action

as it receives universal movement - ’rhrough °
the transmitter arm 87-—51, paldcularly'
_durmrr latelal movements of the carriage:
~_ For securing line spacing. upon a plate, the ‘
knurled handhold 84 is used to simultane-

ously actuate the pinion 83 and the ratchet

wheel 85 to impart movement to the sleeve
79 ]onmtuchnally of the work point sup--

porting arm 78. While the ratchet wheel
85 and pawl 86 will ordinarily serve to hold
79 and the mount 87 carried
thereby in any adjusted position, T prefer
to use the tongue 81 co-operating . with the

notches or recesses ‘80 in the arm 78 for:
supplementing the action of sald pan and '

ratchet mechanism,

It will be reqdﬂy imderstood that if the,

1etters or characters of the reproductlon ate

“readable from the same position as those’ ©
upon ‘the pattern, that movement of the

sleeve 79 will of necessity be dovvnwardly

“in setting the machine for the making of
: succeedmg lines,
‘characters of- the reproductmn ‘be reversed,
- the spacing movement of the sleeve 9 Wll]v

while “if - the. letters or

necessarily be upward.

The manner of connectmg the stylus arm.
20 54 with the telescopmg extension 51 of the
transmitter arm. 37, is such as to mlmmlze_

lost motion in this connectlon, but’ the ‘con-
struction employed  is not essential to' the
invention. When the-construction is used,
however, fore and aft movement of the
stylus arm will cause. the side and cross bars

46—47 ‘and the carriage 49 to move longi-
tudinally of the maehme “upon the bearing

balls 45. -Lateral movements of said sty]us
arm will impart. movement to the carriage

" 49 laterally of the machine, the bars 46—4(

havmor no movement therew1th Of course;
it Wlll be readily understood that when the
V(-“I‘blC&l movement has a lateral component;

or- vice versa, there will be simultaneous

" movement of the bars 46—47 fore and aft of

Y]

-lcree reproduced ‘in ‘the reproduction.
-~ The retard members 105 serve merely to

' VA the machine and of the carriage 49 later-
‘ally of the machine, the relatlve movement

of the parts defining the character of the

check a tendency of the bars 4647 and the

: carllaove 49 to overrun during their- rear-
“yard movement when they are largely re-
55 leved from: the: load of the franie 70 because
_the member 75 is pitched.as shown in’Figs;

- 1and11 of the drawmgs, or during the for-

B3

- plate 28 to be’ qulckly set upon the table 24
and as qulckly re-set whén movement of the -

ward movement of said p‘zrts because ‘the

member 75 s pltched as shown m Flg 10
of the drawings.

The clamps 26 and’ 27 are p10v1ded solely .

for the purpose of pelmlttmg the -pattern

pattern prate 1s requned to brmg succeed-

“sultant -

table Q4

that the pressure exerted by the work point

88 against the-plate 61 is a fairly light.
pressure, since the sole’ Work required of this

po ntis the removal of resist from the sur-
‘The short lever-

arm 78 ensures the desired pressure contact,

It is desned to’ call attentlon to the fact

ing letters into the same pos1t10n upon sald.. '

face of said plate to facilitate a _subsequent -
-azid etching of the plate.
age at W‘uch the ‘spring 90 acts: upon the

and ‘also avoids any material variation in.

the degree thereof as a result of the shifting
of the sleeve. 79 lonvltudmally of the Work"

pomt supporting arm 78,

By offsetting the mount 87~ laterally of!

the supporting arm 78, the reproduced lines

will always be. at one side of said arm

50 as to® permit, the desired inspection to -

determine the quality of these lines. . = -
Itis apparent that the manner of mount-
‘ng-the carriage 80 and the frame 70 so’ as
'to perml’c unlversal movement of said car-
_riage upon a single plane; and’ correspond- .
“ing lateral, and also a vertical movement of

sald fra ‘Ime “may be varied. from that shown
in“the drs annrrs, ‘the construction shown be-

ing merely an approved mechanism for per- -

mitting the necessary movement of these
parts. In using the term “approved,;” I refer

to.'a cons tructlon which I have foundsatis-

permit such- Tost miotion as- would result m

inaccuracy -inthe reproduction..

“While avoidance of lost ‘motion, Wlth re-
accuracy in* the reproduction
throughout all parts thereof is:secured by

the employment of the bars 46-—47, and the

factory in use, and one mot calculated to :

100

carriage 49; and by mounting ‘these. partsin

the:manner described, T would not be under—‘

stood “as . limiting’ myself to 'a ‘machine in

ployed: - This construction;-however, is de-
sirable; ‘since it mamtams the ‘lower ‘end

of the ‘telescoping extension 51 of the trans-"
‘mitter arm ‘upon a horizontal- plane, and

105

‘which" thls constructlon 1is. necessarily eém-. -

110

thus’ compensates for that slight elongation -

of the transmitter ‘arm 37-—51 resultmg

from its" oscillations - under the control oiﬁ'
’ ;the stylus arm 54. &

1t is not my mtentlon to hm1t the inven-
tion ‘to the precise details of constriction

S 15

shown in the" drawings, as'to the above or

other respects, it-being apparent that such
may be varied  while “still Ppreserving -the
esseritial characteristics. of ‘the’ invention,

‘and securing the’ desited: oOperative- effects.
‘Haying - descrlbed the invention, what I -
elaim“as new and" desire to- have protected’;

by Letters Patent is—.

1. An etching’ or'like machme embodymgf
therem a pattern table, ‘a work support-ad--
jacent and extendmg at substantially right
angles- thereto, ‘a work point’- supporting.
arm ‘actu

tmg mea,ns operatlve to 1m

12‘0 '

SIEVE

90,
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lineal movement to said work tool support-
ing.arm:laterally of the machine, and ver-
tlcal movement thereto, a transmitter- arm
operatne ‘upon - said actuating means, 2
piv Gb‘:ﬂ support permlttmff unlversal move-
ment of said arm, a tracing. stylus, and oper-
1t1v¢; connectlons between said stylus and
said transmitter arm,

2. An etching or Tike machine embodying

“therein & pattern table, a work support ad-

jacent and -extending at substantially - right
a,ngles thel e*o. a ll'ame means’ pelmlttmg
said - frame, to -have movement laterally of
the ‘machine, and a vertical plvotal move-
ment, a work- point supporting arm carried
wme, and actuating means for said:

of imparting lateral hneal move-.
etical . oscillatory - ‘oveinent

1tter arm operative. upon

rative e ong. between said " stylus
and ald transmltter a],m .

3. An etching or Tike machine embodymc
thefe111 . pattern table, a work support ad-
jacent and extending at substantlally right
angles ‘thereto, a work - point supportmo
arm, actuafing- means ope;atlve to impart
lineal moyement to said work tool support-
ing -arm la,teraﬂ of -the maohme, and ver-

" tieal movement thereto means ‘whereby said

dctmtmg ‘means. may be adjusted to vary
the quantlty ‘of vertical movement of said
work: point squortmOf arm -independently
of any variance in the quantity of its Iateral
movement a transnmtter arm opemtwe upou
said- acfuatmc ‘means, a tracing stylus, and

* operative . conneotlons between <a1c1 stylus

B and said transml‘cter arm, -

40

60

4. Aq etching or like maclllne em‘oodymor
therein - a pattern table,. a W01k support ad-
]acent and extending at substantlally right

angles thereto a. frame .means permlttlnm

sald frame t0- hfwe movement laterally of
the ‘machine, and 3 vertical pivotal move-
! Work pomt supportmg arm carried
aid frame, and actuating means for- sald
frame. 13,10],11(11110 therein an aotua,tmg mem-
ber capable of 1moart1ng lateral lineal move-
men‘p and vertical , oscﬂlatory movement

thereto, means Whereby said actuatmg mem-
ber‘m‘ly be adjusted. to vary the quantlty
of vertical move* ent of s 1d work point sup-
vportl g arm independently of i any variance
in the quantity of its lateral movement, a
jitter arm operatlf e upon said ‘%icfuat-
“means, & trac 15 and operative
gonnections - between ,ca]fd{ stylus and. sald
transmitter arm. ;

5. An etching. or. hke, mq,c]fune embodymg
support. ad-
d: 'evtendmg at» subotantlally right

means gperag

ac;,, a’gmg‘ mes

3

Tineal movement t6 said Worl*}tooI suppor}

uding there;n an actuaulnfr mem-.

q_a,lE[, actLlaﬁg means, . a tracing stylus and

tg 1m art;i"
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g-arm laterally “of the nmdune, and verti-
movement thereto, meais whereby said

actuating means may. “be a'{]usted to 1mpa1t ,
a horlzontal component” of movement to’

said work point suppmtmg arm durmg its’
vertical movement, a fransmitter arm opera-
tive upon sald actuaumg means, a tracing
stylus, and operative conmnections betv*een
said swlus and said transmitter arm.

6. AT etching or like machine embodying
therem a pattern table, 2 work support ad-

3acent and e\'tendmd at suo-otantxally right

ang Leo theleto, a. Irame, means permitting:
sald frame. to have m ovement lateral..y ot
the’ machlne, and o vertical pivotal move-
ment, & Work point sul,po:t?tmor arm, carried
by said fraie, and actuating theans “for said
:trfame mcludmo therein an act at n’a mem-
ber capable of imparting lateral 17 eal move-

‘ment: and vertical ~ oscillatory movement.

thereto, means Whereby said actrating’ m
bher may be»ad]ugued to impart a houzo
component of moveme: to saLd work pomt
'support ng aym- during its’ vertica )
ment, a tr"ansmltter arm operatwe upon szud
aotmtlncr means; a tracing Stylus .a -
erative connections between swid‘ styhl,,
said transmitber arm.” S

7. An etohmg or like macmne embodymg
therem a pa )

n table, a work support ad-
tendmw at substantm]ly 11ght
 th ), 8, orting arin,
‘Lotuaung meanq ela’clve “to mpart hneal
movement to said. work tool supoorfmo* arm
laterally of the mﬂchlne, and vertical moyve-
ment thereto, means whereby sald aciuatmd

means may be adjusted to vary the quanmty’

cal moyément of “said, work point
supporting arm independently of any vari-
ance-1n tne quantlt of its Iateral ‘11ovement
means Wboreoy said actu ating means may be
adjusted to impar
of movemen@ to said work point suppoﬁmg
arm during -its vertical . moyement, a ‘trans-
nntter"alm operatwo upon  sai id actuatmw

of ver

a hO"'lZJO tal component,

70

80

90

100

105

110

means, 2 tracing Otylus, and operative con-

neotlons botween sald st"lus wnd smd trans—

mlt,ter arm

8. "Aln"etching or like machine embodymor
therllm a pwttern tab”, 4 work support ad-
at substant;aﬂv ug,rnt

by S‘ud frame, and’ actu’atmcr m
framejmcludlng 1l

ber capable of 1mpa1tmg Tateral hnédl move-
ment and :

«erflcal oscﬂlatory,' movemﬂnt :

125
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e adjusted to impért a llorizontal compo-

(]

—

nent of movement to-said -work point sup-
porting arm during its vertical movement, a
- transmitter arm™operative upon' said acfu-:
ating means, a tracing stylus and operative

connections - between
transmitter arm. TR
9. An etching or like machine embodying

-sald stylus and said

» therein a pattern table, a work support ad-"
i jacent and extending at substantially right

angles thereto,  a- frame, means permitting
said frame to-have movement latérally of

_ the machine, ‘and a_vertical pivotal move-

a0

ment, a work point supporting arm pendent

from said frame and extending adjacent said
work support, pivotal connectionsbetween
said arm and said frame whereby said arm
is permitted to have movement toward and

. from said work support, means controlling

the - movement of said arm to cause a work

_ point carried thereby to be engaged with,

¢
il

4 (5

e
Lt o

or, disengaged from, a plate upon said ‘work
support, and actuating means for said frame
including therein an actuating member ca-
pable of imparting lateral lineal movement

‘and: vertical oscillatory movement thereto,

a transmitter atm operative upon said actu-
ating means, a tracing stylus and operative
connections between said. stylus-and- said
transmitter arm. - E o
10. An etching or like machine embodying
therein -a-pattern table, a work ‘support ad-
jacent and extending at substantially right
angles thereto, a. frame, means permitting
said frame to have movement laterally of
the machine, and a vertical pivotal move-
ment, a work point supporting arm pendent

from said frame and. extending adjacent said-
‘work support, pivotal connections between

said arm and said frame whereby said arm

-is permitted to have movement toward -and

from “said ‘work support, a spring -actin
b cLMR 5 et hetind] B tu-TH

“upon and having anormal tendency to move
said arm towards.said work support,-a lat= "

erally elongated bearing member. adapted to
operatively engage said arm and control the

. operative effect of said spring, means vary-
ing the position .of said: bearing - member

ot

ot

)

whereby said arm is permitted to .have:
‘movement toward said work support under.
the.control of said spring, or may be moved:
and held away from said work support, and.

actuating means for said frame including
therein an actuating member-capable of im-
parting lateral-lineal movement and vertical
oscillatory movement thereto, a transmitter
arm operative upon said actuating means; a

tracing stylus and operative connections:be-

tween said stylus and said transmitter arm.
11. An etching or like.machine embody-.

ing therein a pattern table, a work support’

adjacent and extending. at - substantially
right angles thereto, a frame, means permit-

ting said frame to have movement laterally

point holder. car

of the machine, and a vertical pivotal move-

ment, 4 work point supporting arm pendent
from said frame and extending adjacent said

work support, pivotal connections between'

‘said arm_and said frame whereby said arm.
1s permitted fo have movement toward and 7

from said work: support,-a spring -acting

-upon and having a normal tendency to move

shid arm towards said wotl support, a later--

ally ‘elongated bearing meinber adapted to
operatively engage said arm-and control the
operative effect of said spring, an oscillatory
support for said bearing member; a link and
lever mechanism operative upon said support
whereby said arm 18 permitted to have move-

ment toward said work support under:the

control of said spring, or may be moved and
held away from said work support, and ac-
tuating. means for said ‘frame including

therein an actuating member capable of im-
parting lateral lineal movement and vertical 8

=T
[ I

80

oscillatory movement thereto, a transmitter: - .

arm operative upon said actuating means, a.
tracing stylus and operative connections. be-
tween said stylus and said transmitter arm.

12. An étching or like machine embodying
therein a pattern table, a work support ad-
jacent and extending at substantially right

angles thereto, a- frame, means permitting

said frame to have movement laterally of the
machine, and a vertical pivotal movement, a

said frame and extending adjacent said work
support, pivotal connections: between  said
arm and said frame whereby said arm is per-
mitted to have movement toward and from

90

“work point supporting arm pendent from -

100

said work support, a spring acting upon and.
having a normal tendency to move said-arm

towards said work support, a-laterally elon-
gated bearing mémber adapted to operative-
ly engage said arm and control the operative
‘effect of said spring, means varying the po-
sition of said bearing member whereby said
arm is permitted. to' have movement-toward
said work support under the control of said
spring, or may be moved and-held away from
said work support, means whereby the ten:

sion ‘of caid spring may be varied to control

the pressure relation between a work point
carried by said arm and a work plate upon
said support, and -actuating means-for said
frame including therein:.an actuating memi-

ber capable of imparting lateral lineal move:
ment - and. vertical - oscillatory ~movement. -

thereto, ‘4" transmitter -arm “operative upon
said actunating means, a tracing stylus and

operative- connections between said- stylus

and said transmitter arm.. o 0 oo
18, An etching -or like machine ‘embody-:

105

110

115

ing therein a pattern.table, a-work ‘support -

adjacent and extending at substantially right -

angles thereto, a work point supporting arm, ..

‘a gleeve. motinted upon- said arm; a’ work
ed by, said sl an
ay be adjusted Jongi-

whereby said sleeve

‘tudinally -of said arm to bring said work

said sleeve, means
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“means for s
actuating meriber capable of 1mpart1nfr Tat-

ing. méans Oper

pbrt. ‘actu‘a \
nt to said work tool suppo1t-

cal ‘movement, thereto; a transmltter ‘arm
pers ative Upon said ac»uwtmﬁ means, a trac-
stylus, and-‘oper ative’ con nections be:

mu
tween s aid stylus and said tz -ansmitter arm.

14. like machine emLodylnu

An etching

Vihelem a pa*tern table, a_work support ad-

]ncent and extending at substantlal y right
an
P:

machme, and a vertical pivotal movement, a
work poin ‘supporting arm pendent from
oald frame and ez tenchng adjacent said
work smapmt, pivotal connections between
said arm and said-frame whereby said arm
wve movement toward and
: d work support, a sleeve’ mounted
1 said arm, a work point. Tholder carried

ed longltudmally of said arm
ork point holder into opera-
tive relatlon with different pa arts of a plate
upon said-work supporf means controlling

the moveraent of. sad arm to cause a Werk
point, m%rled by said. work point holder to

50 be engaged with, or disgngaged from, a. plate

WOlk support, and aotuatmg

upon sald
d frame mcludmO' therein 4n

era], hreal ‘movement and” Vertlcal oscllla-

“tory movement thereto, a transmltter arm op-

erative upon Sald actuatmtr means, a tr acing
stylus. and opeL ative conneotlons between
said stylus and said transmitter arm. -

15. An etching ot like machine embodying
therein’ ét patteln table, a work support ad-
jacent and. extenchno at subst‘mtlally right
angles ﬂ_ 40, 2 ka I\omt sut)pmtlvw alm,
a2 sleeve m anted Tupon 'said arm, & work
point holder ¢arried by said sleeve, a rack
eutendmo longit hnally of SalcT arm, a pin-
jon mrme@ by said sleeve and in mesh’ with
said rack, a piwl and ratchet mechamsm' car-
ried b‘y saul sleeve and said pinion respec-
tively, co- opemtl
by s
operative to- mlpwrt neal movemenf to said
work tool supporting arm laterally of the
machme, and’ vertical movement thereto, 1
; rative upon said actuat-
ing stylus, and “operative
eeti said stylus and_ said

=3

tranﬂmvt'tel armi.

‘,fterntabe 4 work

tlffg said Trs
of ihe niachin

les. thereto. a irame, means pemntunﬂ .
said frame to. h‘we movement laterally of the

by said “sleeve, means wheteby said sleeve -
may be ad
23 to bring said

fing gauge members carried:
aid sleeve and said ‘arm, actuating means

16. An_etching or like _machme embody-»
ein n

suppor , pivotal connections be-
arm and ~said’ frame * whereby

sleeve mounted “upon said ‘arm; a work
point holder carried by said sleeve, a rack

' ehtendlng longitudinally of said arm, a pin-

ion carried by said sleeve and in mesh with
said rack, 'a pawl and ratchet, mechqmm

carried by said sleeve and said pinion re-

spectwely cooperating gauge membpérsear-
by said sleeve and said arm, means con-
trolling the movement of said arm to cause

‘a WOlk point cariied by said work point

holder to be engagéd with, or dlsenoaoei

from, a plate upon sald work’ suppor, and

gctuating” means for said frame mcluding
therein an actiating mermber ‘capable of im-
ing lateral lineal ‘Tovement and verfical
llatory moverient thereto, a transmifter
arm _oreramve upon said  actuating ‘means,
a tracing stylus and operatlve connecmons

between 'sald stylus”and ~ sLud transmitter

arm.

‘17.°An etching or hke machine. embody-
ing therem a pattern ‘table, la’cerally eX-
ing ways ad]acent said pattern table, a
ca 11°1age mounted oh.“said Ways, means
whereby moven ent may be’ 1mpa1’ted to
said carriage dlong said ways 'in_ either
direction, a work support upon said car-
riage ‘and extending “at mbstantmlly right

angles to said pat’cem table,” a work pomt’

supporting arm,’actuating means operative
to 1mpa1t lineal movement. to said work
tool ‘supporting -arm laterally of the 'ma-

chine, and Vertlcal movenient - thereto, a

transmitter: arm’ operatlve upon said ac-
tuating méans, a tracing stylus; and opeta-
tive
said transmitter arm.

"18. An’etching or like- machlne embody-

tted to have movement
toward and from' said work uupport

O’mectmns between said stylus and

70

75
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90

100

108

ing therein ‘a p‘lttern ‘table, Taterally ex- -

tcndmcr ways adjacent said- patterntable,

‘2 carrnge mourited on said ways, a lead
screw mounted adjacent said" ways and co--

achnO* “Wwith ™ co- operating screw threads
upon “aid carllage, and means co-operating
with said 'lead screiw. WhereLy acculacy in

the spacing of said carriage by said screw

mey be’ cecured, a work support upon said
carriage and . extending - at- substantially
right angles to Sald patte 'n table, a work
romt supportmg arm, actuating means op-
erative to impart lineal movement to said
work ‘tool supporting arii laterally of the
machme and Vertlcal mo*vement thereto, 3

ing stylus, and” 0pera—

!opg “bé ween ssud stylus and._

110

115

120

130
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- T-square. mounted to have ad]ustment ver-
tically of said support, a bar having a se-.
quence of spaced openings: “carried hv gaid:

support, a pin adapted to be posxtloned in

“sa1d openings respectively, whereby a plate -

may be firmly held between said T-square

and said pin, a work point supporting arm,-
-actuating means operative to impart hneal v

movement to said work tool supporting arm

laterally of the machine, and:vertical move--
ment thereto, a transmitter arm. operative .

upon said actuating means, a tracing stylus,
and operative connections between said sty-

“lus and said transmitter arm.

20. An etching or like machine - embody-

~ ing therein a pattern table, a work support

25

30

- rangement of - its - traction” surface, - means:
carrled by . said frame co-operating . with
said traction surface whereby lateral move-

o
<

40

as
DL

adjacent ~and extending at substantially
right angles thereto, a frame, means per-
nnttmg said frame to have movement lat-
erally of the machine, and a vertical piv-
otal “movement, - a work . point supporting

-arm carmed by said frame; and: actuating
means for said frame including therein a.
‘carriage, means whereby - said-icarriage is
permitted to have universal movement upon "
~a-horizontal plane, an actuating member

Laving a rectilineal traction surface mount-

“ed upon said carriage, means whereby said

actuating member may be- adjusted about
a horizontal axis to vary the angular ar-

ment of said carriage  will impart similar

lateral movement: to saud frame, and 101‘10'1—‘
{udinal movement of said “carriage will
cause movement of said 2 actuating - merber -

with relation to the means carried by said

~frame and co-operating with said member,
‘vertical  movement - to - said:

and- -impart
flame, ‘a transmitter: arm operatlvely con-
nected with said carriage, a tracing stylus,

and operative connections between said sty-
“lus and eald transmitter - arm. : E
21. Anetching or like machine embodying

therein’ a pattern table, a work: support ad-
jacent and extending at substantially. right

'anghas thereto; a fxame, means permltmg
said : frame’ to. have -movement laterally. of

50 ihe machine; and~a: vertical pivotal move-

ment, ‘a work po'nt-supporting arm carried
by said frame, and actuating means for said

universal movement upon a horizontal plane;
an actuating member ~having a rectilineal

iraction surface mounted upon said carriage,

¢aid curface extending at ‘an angle to the

- hiorizontal, means-carried by said frame co-

60

‘operating with said traction’surface where-

. bV 1atera1 movemeiit of said carriage will im-

part similar lateral movement to sald frame,
‘and longitudinal movement of said: carmage
5 wﬂl cause movement of said actuating mem-

er Wlth relatmn to the means carrled by

'therem 4 pattﬂrvx table,

eaid fr‘l:me rxnd o= opera’cmor Wlth sald mem--

ber, and 11npa1‘t vertical movement to said
irame, means ~permitting said actcating

member to be adjusted about a. vertical axis

whereby said member may: be so set as.to

vary its operation-in imparting lateral move--

ment to said frame, a transmitter arm oper-
ctively connected with said carriage, a trac-
mg stylus,. and operative "connections - be-
tween said stylus-and said transmitter arm.

-92. An etching or like machine embodying

‘theréin a pattern table;a work support adja-

cent ‘and extending at substantially right
angles-thereto,-a: frame, means permitting

‘said frame to have movement laterally of the

machine, and a vertical pivotal movement, a
work point supporting arm carried by said

~{rame, and actuating means for said frame
“including therein a carriage, means whereby

said carriage is permitted to have universal

movement upon ‘a horizontal plane, an ac< -
“tuating member having a rectlhneal traction

suface mounted upo‘l 'said carriage, means
whereby 'said actuating. member may be ad-
justed about a horizontal axis to vary the
angular ‘arrangement of its traction surface,

raeans carried- by said frame co-operating
‘with said -traction surface whereby lateral

movement of said carriage will impart simi-

“iar lateral movement to said frame, and
longitudinal movement of said carriage will -

cause movement of said actuating member

with relation to the means- carmed by “said.
“frame: and co-operating - with said. member,
‘and impart vertical movement to said frame,
means permitting said actuating: member to

be.-adjusted about ‘a vertical axis whereby.

said member may be so set as to-vary its -

operatlon in imparting lateral movementto

-said frame, 4 transnntter -arin - operatively
“connected with: said carriage, a tracing sty-
‘lus,and -operative connections. between. “said -
vstyms and said transmitter ‘arm.

An etching or like machme embociymcr
a worck support ad-

| 13 :

75

> 100

105

110

jacent and -extending at substanmally right

angles theréto, a frame, means permltt ng

said frame to have movement laterally of the

meachine, and a vertical pivotal movement, a

work ‘point supporimg arm carried by sald :
{rame, and actuating means for said. frame

including therein a carriage, means whereby
frame_ including therein a carriage, means

whereby said carriage is permltted to have-

said carriage is pernntLed to have universal
movement upon a horizontal plane. and ac-

“tuating member. having a rectilineal traction
surface mounted upon said carriage; said

115

surface extending at an angle to the horizon-

‘tal, means carried by said frame co-operat-
“ug with said traction surface ‘whereby later-

al movement of said carriage will impart
similar lateral movement to- said frame, and
10ng1tud1nf11 movement of said carriage will

cause movement -of said actuating member
“with relation to the means carried ‘by said-
flame dnd co- operatmcr ‘with said member,

130



- end impart vertical movement to'said fraxe, -

S

means permitting said actuating member to
be adjusted about a vertical axis whereby

‘said member may be so set as to-vary -its

cperation in permitting lateral movement to

said frame, means:permitting the means car-
ried by said frame co-operating with said
‘traction surface to be adjusted about.a ver-
tical axis, a trankmitter arm operatively con-

nected with said carriage, a tracing stylus,

--and operative connections between said sty-

dus:and said transmitter arm.-

. '94.. Amn etching or like machine émbodying

“therein a pattern table, a work support ad-

jacent and extending at substantially right
angles thereto, a frame, means permitting

‘said frameto have movement laterally of the

machine, and a vertical pivotal movement, a

20

8
o]

work -point supporting arm carried -by said
irame, and. actuating means for said frame

including therein a carriage, means whereby

said carriage is permitted to have universal
movement uwpon a horizontal plane,an actu-
«ting member having a rectilineal traction

5 eurface mounted tpon said carriage, Imeans.
swhereby said actusting member may be ad-

- justed about -a horizontal axis to vary the

angular arrangement of its traction surface,
means carried by said frame co-operating
with said traction surface whereby. lateral
movement of said carriage will impart simi-

_lar lateral movement ‘to said frame, and

]

40

P awith relation to the,means,c‘arrieﬁ

iongitudinal movement of said carriage will

cause..movement -of said actuating mémber
by_gaid

{rame and. co-operating with s2id member,
and impart vertical movement to said frame,

means permitting said actuating. member. to

‘be adjusted  about ‘a vertical -axis whereby

said. member may be 50 set as to vary its
operation in imparting lateral movement to
said frame, means permitting the means car-
ried by said frame ce-operating with said
traction surface to be udjusted about a ver-

tical axis, a transmitter arm operatively ¢on-
b} b

rected with said carriage, a tracing stylus,
and operative connections between said sty-
lus and said transmitter arin. .. . .

25. An etehing or like machine embodying
therein a pattern -table, a work support ad-
jacent and extending at substantially right
angles thereto, a laterally ‘extending track
having a raceway for. bearing balls above
said work support, a frame a-laterally ex-

tending track carried thereby: and parallel

_with “said last named. latérally extending

60

65

“track -and having a downwardly presented .

raceway .for bearing balls. therein, bearing
balls Dbetween . said ‘tracks whereby said
frame.is permitted to_have rectilineal move-

ment-laterally of the machine, and a vertical -a:
jovement, a2 work-point; supporting -gitu A Lne -n : :
angans:whereby said sleeve may be adjusted
with relation to said arm to vary the lever-.

Pivotal,

-arm carried.. by said frame, ahd actugting
means for said. frame-including therein an
actuating member capablé of imparting lat-

“ative. conhections. between said

tudinall ,
d pivots extending laterally and lon-.

1,608,382

ral lineal movement and vertical oscillatory
movement thereto; a transmitter arm oper-
ative upon said actuating means, a tracing
stylus and operative connections between
said stylis and said transmitter arm., =
. 26. An etching or like machine embodying
therein a -pattern table, a work suppert ad-

jacent and extending at substantially right
‘angles ‘theretd, a work point supporting arm, ;

actuating means operative to. impart lineal

anovement to said work- tool supporting arm

laterally of the machine, and vertical move-

70

~
73

ment thereto, .a transmitter arm operative -

upon said-actuating means, a sleeve, a forked
arm thereon, a universal connection between
daid forked arm and said transmitter arm,
-a vertical support for said sleeve, means
whereby said sleeve may be adjusted upon
sald _vertical, support to vary the scale of
the reproduction, & tracing stylus; and oper-
‘stylus- and

said transmitter arm. . .

27. An etehing or like machine embodying
therein a pattern table, a work support ad-
Jacent and extending at substantially right

89

90

angles thercto, a work point, supporting arm, -

‘actugting means operative to impart lineal
movement fo said work tool supporting arm
laterally of the machine, and vertical move-
ment thereto; means whereby said actuating
means ihay be adjusted to vary the quantity
of vertical movement of said work point

supporting ari independently of any vari-
ance in the quantity of its lateral movement,

‘a transmitter ‘arm operative upon said ‘actu-
ating means, a sléeve, & forked arm thereon,
a. univérsal connection between said forked
arm and’ said transmitter arm, ‘a vertical
support, for said sleeve, means whereby said
sleeve may be adjusted upon.said vertical
support to vary the scale of the reproduc-
tion, a tracing stylus, and operative connec-
tions between said ‘stylus and said trans-
mitter arm. L R

. 28: An etching or like machine embodving
therein a pattern table, a work support ad-

jacent and extending at substantially right

angles thereto, a frame, means permitting

-sald frame to-have moveément laterally oi
‘the .machine, and a vertical pivotal move-
ment, a work point supporting arm carried-

by said frame, and actuating means for
said frame including therein an actuating
member capable of imparting lateral lineal

“movement and vertical -oscillatory move-

ment theretd, a transmitter arm operative
upon gaid actuating means, a universal sup-

‘port for said arm-arranged intermediate its

ends and incliding a sleeve movable longi-
v of said. arm -and, right angularly

Uy .of the -machine respectively,

age of said arm about said longitudinally

100

105

110

120
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extending pivots only, a tracing stylus and

-operative connections between said stylus

and said transmitter arm.

. '29.-An etching or like machine embodying ‘ )
-nally-of said arm and-right angularly ar-:

therein a pattern table, a work support.ad-

- jacent and extending at substantially right

14

‘angles-thereto, a work point supporting arm,
actuating means operative to impart.lineal

~movement to said work tool supporting arm

laterally of the machine, and vertical move-

~ ment thereto, means whereby said actuating

. a universal support for said transmitter-arm -

means may be adjusted to vary the quantity
of vertical movement of said work point

supporting arm independently of any vari- .

ance in the quantity of its lateral movement,

“g-transmitter arm operative upon said actu- -

ating means; a sleeve, a forked arm thereon,

including a sleeve arranged intermediate its

i ends and movable longitudinally thereof,
_and right angularly arranged pivots extend-
“ing laterally and lon'gituc%i

nally of the ma-

_-chine respectively, means whereby said last

named sleeve may be adjusted with relation

to said transmitter arm to vary the leverage

of said arm- about said longitudinally ex-

‘tending ‘pivots only, a vertical support for

said first named sleeve, means whereby sa@d
first named sleeve may be adjusted upon said

_vertical support to-vary the leverage of both

of said right angularly arranged. pivots, a

“tracing stylus, and operative connections be--
tween said stylus-and said transmitter arm.

80. An etching or like machine embodying

therein a pattern: table; a work support:ad--

jacent and extending at substantially right

“ angles thereto, a work pointsupporting arm,

~actuating means operative to impart lineal.
‘movement to said work teol supporting arm -

laterally of the machine, and vertical move-

- ment thereto, means whereby said actuating’
means may be adjusted ‘to-impart.a hori--
zontal component. of movement to said worl"

- point’ supporting ‘arm during  its vertical

novement, a transmitter arm operative upon-
said actuating means, a sleeve, a-forked arm

thereon, a universal connection between'said

forked arm and said transmitter arm,a verti-

cal support for-said sleeve, means whereby

-said sleeve may be adjusted upon said verti-

cal support to vary the scale of the repro-
duction, a tracing stylus, and operative con-
nections between said stylus and said trans-

" mitter- arm. : e S
-81. "An etching or like machine embodying

therein a pattern table, a. work-support ad-

" jacent  and extending at substantially right:-

- angles thereto, a work-point supporting arm,

60

actuating means operative to impart lineal
movement to said work tool supporting arm-

laterally of the machine; and vertical move-

‘ment thereto, means whereby said actuating

~ means may be adjusted to impart a hori-

~“zontal’ component of -movenient-to-said work:
" point supporting arm: during: its vertical

-said. arm-about said longitudinally extend-:

:movenient, a transmitter arm operative upon
said.actuating means, a sleeve, a forked: arm

-and right angularly arranged pivots extend-

movement, a transmitter arm operative upon

said "actuating means, a:universal support
for said arm armngeci intermediate. its ends
and including a.sleeve movable longitudi--

ranged pivots-extending laterally and longi-
tudinally of the machine respectively, means
whereby said sleeve may be adjusted with
relation to said arm to vary the leverage of

ing pivots only, a tracing stylus and opera-
tive connections between said stylus and said
transmitter arm. =~ . L R

'32. An etching. or like machine -embody-
ing therein-a pattern table; a work support:
adjacent and extending at substantially right
angles thereto, a work. point supporting arm,
actuating means operative to impart lineal
movement.to said work tool supporting arm
laterally of the machine; and vertical move-

ment thereto, means whereby said actuating
‘Tneans ‘may be adjusted. to impart a hori-

zontal component of movement to said work
point- supporting ‘arm’ during its .vertical

thereon; a universal support for said arm

including a sleeve arranged intermediate its’

70

75

=80

85

90

ends and movable  longitudinally  thereof, -

ing laterally and longitudinally of the ma-
chine: respectively, means whereby said last
named sleeve may be adjusted with relation
to'said transmitter arm to vary theleverage
of said arm about said longitudinally ex-
tending pivots:only;.a vertical support for

first named sleeve may be adjusted upon said
vertical support to vary the leverage of both

~of said right angularly arranged pivots, a

tracing stylus, and operative connections be-

“tween said stylus and said transmitter- arm.
.88, An etching. or like machine embody-

ing therein a pattern table, a work support
adjacent - and - extending -at substantially
right angles thereto, a work point support-

‘ing ‘arm; actuating means operative to. im-
‘part lineal movement to-said:work tool sup-

porting arm. laterally of the machine, and

vertical - movement thereto, means whereby 1

said actuating means may be adjusted to

95
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‘said first named sleeve, means whereby said -

105
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vary the guantity of vertical movement: of

said ‘work point supporting arm. independ-
ently of any variance in the quantity of-its

-lateral :\movement, means -whereby said act- !

uating means may be adjusted to impart a
horizontal component of movement to.said

work point supporting arm during its verti- -
cal movement, ‘a transmitter arm’ operative -

upon said actuating means;, a sleeve, a forked
arm thereon, a universal connection between

'said forked arm and said-transmitter arm,
“a wvertical.support for said “sleeve, means

whereby: said sleeve may be adjusted upon

~said vertical support to vary the scale of the



reproduction, a tracnw stylus; and: operauve

" connections between Said stylus: &nd said

transmitter arm.

84. ‘At etching or like machﬁne embodymo
therem 2 pattern table, a work support ad-
jacent and ‘extending at subsLantlaHy Tight
angles thereto, a wor Tk point supporting arm,

,'acm ttilfg means opelatn’e to umafut Lneql

1o

movement to & said work tool supporting arm

laterauy of the machine, and vertical move-

ment tlereto, means whereby said actuating

- meéans miay be adjusted to vary the quant ty

of vertical movement. of said work point

- supporting ’ hrm 1ndependenﬂy ‘of any Vari-

15
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ity

rmcr arm

arice in the quantity of itslateral movemem,
means whereby said aeumtlno means may be
adjusted to Impart 2 horizontal component
of ‘movement. to said work point suppo;u-
‘during 1ts vertical movement, a
'uransmﬂter arm ope’"amve u‘pun said a ch‘f
ing wieans, & universal- eup‘joro for said-arm

jarmnced intermediate its ends and mclud-
ing
AT fmd vight ‘angularly arrar
tending laueraﬂy “and 1on°1.tudmal’iv o{ the

sleeve movable longit Lﬂlnahy o; qul

wed

machine reéspectively, means hexeby said

sleeve ‘may be adjusted with **01 ation to said
“arm to vary the leverage of said arm aboub
said. lonmtufhnaﬂ y- extending p‘"ots ouly, a
fracing mflvs and.operative. COQIlGCthILa be-
“tween said stylus snd said transmitter arm. .
85. ‘A etching or like machine embodying -
therein a pattern table, a:work support ad-

jacent and extending at substantially right

dnglés ‘thereto, a Work pomt supportmov
arm, actuating ‘means operative-to impart:

lineal movement to said work tool support-
Ing arin laterally of ‘the machine, and verti-
c¢al ‘movement thereto, means Whefeby said

“actuating means may. be adjusted fo.vary
the ouanuw of vertical movement of said

work ‘point “supporting arm independently
of any variance in the quantity of its lateral
‘movement, means. whereby said. actuating
‘means may be adjusted. to impart a hiori-
zontal component of movement to said. worl
pomt ‘supporting arm. during - its. vertical
moveniert, a transmitter arm o*aemtlve upon
said actuatlno‘ means, a sleeve, a..forked
grm thereon, a universal support- for -said
‘transmitter arm including & sleeve arranged
intermediate its ends and movable 10n01~
tudinally thereof, and right angutarly ar-
ranged pivots: extendln(r laterallv and Jongi-
tudmally of the machine respectively, means

.- whereby said last-named sleeve may -be ad-
justed with relation to said transmitter arm

6

to vary. the leverage of said arm about said
1on01tud1n111y extendmo pivots only, a ‘ver-
tical support for said “first named sleeve,

1eans whereby said first named sleeve may -

be adjusted upon said. verticdl support :to
vary the Teverage of both of said right an-
gularly arranged plvots a traclnfr SLthS,

1,605,339

and operatne connections between s*ud sfy

liis and said transmitter arm.

36. An etching or like machine embodymg
thefein a patfern table, a work support ad-
jacent and extenchn(r at substantially right

_angles ‘thereto, a frame, means pernnttmo*

said frame to have movement la‘ceraliy ot
the ‘miachine, and ‘a vertical pivotal move-
ment, a work point supporting arm carried
by sald frame, o fixed supporting frame, a
carriage, trlanﬂulaﬂy arranged pairs of cup-
ped bearitig 1 members carmed by said frame
and said carriagé respectively, bearing balls
between . the members of each pair of ¢ ups,
whereby said frame is permitted to have uni-
versal movement upon a s1n01e plane; an ac-
tufitlng member capable of 1mpa1"1:1no lateral

lineal ‘movement and vertical - oscillatory

movement. to said frame, said member, hav-
‘ing movethent with said carriage, a trans-
mltter' arm operatlve upon szud cvrrlage,
2. tracing stylus, operative cornmections. be-
tween said stylus and said transmitter arm,
2 link niing paralle] with. said trans-
mltter arin, an Wd umvelsal joints connectin,

the’ opno:ﬂte ends “of said lmk respeetwely'

with said carriage and with a.fixed portion
of the msdchine, \Vhereoy skewma action of

‘aid carriage is prevenfed.

- 87. - An etching or like machme embodymrf
therein a pattern table, a work support-ad-

jhcent ‘and exteriding at substantlally right

angles thereto,a work point'supporting arm,
actuatlng ‘means opérative to impart lineal
movement tb said work tool supporting arm

laterally of the machine, and vertical move-
'ment thereto; pardllel tracks extending longi- -

tudinally of the. machine adjacent sald pat-
tern table, a carrizge mounted to have move-
ment along said. tracl«zu a laterally “extend-
ilig cross Par. upon said carriage and. hav-
ing an upwardly presented raceway for bear-
ing balls; a second carriage having a down-
ardly plesented raceway. engaging the
bearing balls in said last named Taceway,
whereby'said last named carriage is permlt-
‘ted to have movement 1onmthmnally ot the

‘machine  with said = first named carrlage,
imovement later ally of the machine inde-
‘pendently thereof,

and. a  vertical pivotal
mo“ement 2 te‘ﬂqc()pmo {ransmitter arm,
one end of which is connected by a quniversal
joint to said, actuating meéans; and
end of which is CODFCQ{?QCL by means of a

‘the other .
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universal joint with said .pivotally movabls

carriage, & st ylus arm secured . to, and ex-
ten hzag forwardly of, said Jast named car-
riage,'and a tracing °t31Lls éarried. by said
sty thS arm., .

38. An etching or hke machme embody-
ing therein a pattern table, a work support
achacent ‘and _ extending .at subetantlally

right angles thereto, a: work: pomt support-
“ing ‘grm, actuatmg nreans operatlve to im-

120

125
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‘1,603,332 -
part lineal movement to said work tool ‘sup- -

porting arm laterally of the machine; and .
vertical movement. thereto, parallel “tracks

extending longitudinally of the machine ad-
jacent said pattern table, a carriage mounted

* to have movement along said tracks, a later-
- ally extending cross bar upon said carriage-

and having an upwardly presented raceway

“for bearing balls, a second carriage having
a downwardly presented raceway engaging.:

the bearing balls in said last named raceway,

““whereby said last named carriage is per-

mitted to have movement longitudinally of-

the machine with said first named ‘carriage,
movement  laterally of the machine inde-

1923,
- pendently thereof, and ‘a vertical pivotal
movement, -a telescoping- transmitter arm, -

one'_'”é’,nd.éf which is connected by a uni-

versal joint to said actuating means, and - -
200 -

the other end of which'is connected by means
of a universal joint. with said pivotally mov-
able carriage, a stylus arm secured-to, and

extending. forwardly of, said last named.

carriage, a’tracing stylus carried by said
stylus arm, and friction devices operative

“upon said first named carriage to minimize
the tendency of- this carriage to impart an
undesired excess movement to said transmit-

ter arm longitudinally of the machine.

. In withess whereof I have hereunto affixed

A7
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my. signature this 14th day of November, .

'WILLIAM §. BATON.



