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1

: My-present invéntion relates to engraving-ma-
hites and:like reproducing: machines for.use
in ‘connection With “any ‘suftable materinl to be
engravedinanydesiredmanner.

- My present invention particularly: relates oto

‘engraving ‘muchines of the type described inmy
go=pendting U, S:patent application Serial “No.
:592/877;filed May -9,-1945,;and: ehtitled “Efigrav-
ing:or topying machites” . !
" My present hventionds also diseloséd in'my co-
pending “patent ‘application -Serial No. 643,317,
filed-January '25; 1946, and-entitled” “Electrically
-bperated: engraving-and: copying niachines.”

If istan object of my-present invention to:pro-

“vide*a -mibchine of ;thedaforesaid-type” which:is .

ssimple‘fe-i:n:cohstructlcm:emcmnt +4n operation and
easy to handleievein py-an-unskilled -operator.

- -Another-object of my-invention sconsisty in the

“proviston ofa pottable machine of the sbove type

which niay:-be 'cairriedt-aboutibyf'thecheratorv-a‘:nd ;

-installedat “any desired:place for: engraving -or
Jlike purposes.” - : .
- s A further-object of my: présent-invéntion:-con-
-gists in:a:pentographic engraving device enablirg
.reproduction. of:the: indicia-to ‘be: copied:in dif-
.Terent sizes without Afiy-comiplicated adjustment
-of ‘the ‘pantograph: leverage: mechanism. . .
Still another object of my présent invention
-consizts:in provision of means “which enable.prop-~

-er:positioning-of. electromagnetically turned:en--

Jgraving tools.: .

" Still ‘a further object-of my present invention

sconsists-in nieans*which make it possible to-move.

- the engraving :tool"by -electromagneticmeans-into,
-thelr proper ;operative: position  irrespectively- of
- thesize and: shape -of :the ‘work pieces tobe én-
graved.” . .

. Still ‘s further -object of my present invention
--cohsists in . specific 'miotion: transmitting’ medhs
.for:connecting an ‘electromagnetic soperatihg ar-
rgngement ~with -the : ehgraving tool | for -auto-~

matically tilting the same into operative position

swhenever:desired.. . . .

Still-nhother object of Thy:invention consists in

‘means which: enable . operation of ‘aneng¥aving:

machine with one hand:avoiding thehecessity
-of--moVing:the engraving tool:into. contact With
.the work piece tobeengraved. . .

. ~=8til)- a further- object ‘of. -my. present- invention
.consists in meang-enabling -operation.-of- an.-en-

cgravirig machine ‘of the type set forth above-by

-simply-following with a stylus the indicia-to be
seopied. -0 L oL L LT a e
- Pinally,-it: is: also-still :a_further- object.of my

ipresent -invention-to-provide in-an-engravingor-
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_copying machine  of ;the -above described. type
means which are connected with the stylus form-
ing part of the machine and arranged so-as:t0
_automatically:move the engraving tool ‘whenever:
the tip of the stylus is pressed against the Ain-
diciatebecopied. = . . . .
With.the  above -objects-1

,_ view, my . present
-invention mainly . consists -.in: an engraying. or

_copying machine: for, reproducing indicla com-
prising in combination a base, a work holder. se-
cured to. this base, an engraving. tool mounted
on _this base movably .in, direction toward and
away from this. work holder, electromagnetic
moving means mounted.on the said base, resilient
motion transmitting means re liently connect-
ing these electromagnetic moving- means with
the above mentioned engraving tool and adaptéd

to resiliently move this engraving tool toward the

ntio " holder, and. an_electTic. switch

mentioned work hol _ _
cooperating with ‘the elééti'om'a,ghetlc_ moving
‘operation of the saime

"ing ‘resilient motion’ ir:

it possible to ensrave work pleces of different
size_and shape without any.complicated adjust-

ent before each enigraving.
’ 1
etromagnetic Moving mears, pri
SCLrOMAE ‘nieshs consisting of &
magnetic_solenoid “arrangement, it 1§ NECessar
that 1A operative engravitig position the slidable
solenoid core operating the engraving™ ¥ 1" be
drawn entirely into the Solenotd windings as ofher-
wise 1t 1 necessary to use for obtaining the neces-
‘gaty tilting foree a ve large solencid arrange-
‘metit. This s particalarly true for soleriold ar-
rangements energized by alternating elécttic eur-
yent. ‘Thus, in order to enable the slidable ‘sole
1old ‘cord to" be Toeatet uring operdtion of the
machine entitely withit the solenoid windings, I
‘provide = resilient motion transmittihg connec-
tion -between the slidable core and the ‘engraving
tool. '

Preferably, such a resilient-connectioh ‘inclides
a-¢ompression spring seéuredto two motion trans-
-wiitting members, erg. a first motion transmitting.
rod-secured ‘to the:slidable solenoid: core:and g
-second motiontransmitting rod secured:tothe.en-
eraving tool or the support holding the same. .

I wish to note that an:arrangement of this.type
‘has also the advantage that the resilient, motion
transmission reduces the impact. with which the
engraving tool hits.the work piece when tiifned by

reason’ therefor i




3
the electromagnetic moving means into contact
with the same.

I have found it advisable to use in combination
with electromagnetic moving and operating means
of the above defined type an engraving machine
which ¢omprises’ 8 Support turnably attached to
the base of the machine and a movakble pantograph
mechanism turnably pivoted to said support, and

to rotatably secure the engraving tool to this .

pantograph mechanism. In this case, of cotirse,

the means tending to move the engraving tool in-

direction away from the work holder have to act
not upon the engraving tool directly, but are con-
nected with the support and tend to turn the
same together with the bantograph mechanism
and the engraving tool secured to the latter.

2,481,658
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Fig. 1 is a side view of an engraving machine
according to my present invention in inopera-~
tive position, seen in direction of arrow | on Fig,
2, with part of the side wall of the base removed;

Fig. 2 is a top view of the engraving machine
shown in ‘Fig."1; seen In:direction :of arrow 2 on -

Fig. . 1; =i ;

Fig. 3 is a cross section through fﬁe éﬁylus, the

‘holding sleeve and electrical contact arrange-
.ment cpnnectedwit_l} the same along line 3—3 on

“Fig, 1;

15

Similarly, in case of a machine .of this-type the . .

resilient motion transmitting means are con-.

necting the electromagnetic moving means, e. g.
the slidable solenoid core not directly with the
‘engraving tool but with thé support-mentioned
‘above, turning the same together with the panto-
graph mechanism and the engraving tool toward
the work holder whenever the solenoid is ener-
gized.- - e

. I have found that it is advisable to combine
‘with an electromagnetic moving arrangement of
the above described type contact means- for
operating -the electromagnetic moving means
Wwhich are arranged so as to be closed auto-
Imatically whenever the stylus of the engraving
machine is ‘pressed " against” the indicia to ‘be
copied. -Accordingly, T arrange these contact
means so that they are associated with the hold-
ing means for ‘holding the stylus and construct
them so that they are automatically closed when-
‘ever ‘the holdit;g,means"are guiding the stylus
along the indicia. I provide also dn electrical
_circuit “including these contact means and the
‘glectrical moving means ‘mentioned above in such
“a'manner that said engraving tool is -automati-
cally moved toward said work holder by said elec-
‘trical moving means whenever said electrical
_cal contact means are closed, i. e. when said hold-

‘Ing means are guiding the stylus along the indicia -

to be copied... .. S L
' Furthermore, T have also found it advisable to
employ. as holding means a holding sleeve. sur-
rounding the stylus and arranged slidably along
‘the same between two positions, namely an opera-
‘tive position. nearer to the indicia, to be repro-
duced, and an inoperative Dosition farther from
the indicia, LT ‘
.. With a holding sleeve of above type, I combine
Spring means tending to move the sleeve into in-
Gperative -position and electrical contact means
comprising two contact members one of which is
secured to the sleeve .or a part moving together
with the same, and the other.of ‘which is seeured
;to the stylus.. These contact members have to be
arranged and constructed in such a manner that
they are in contact with each other when the
‘holding sleeve is in operative position and are
spaced from each other when this holding sleeve
-is in-inoperative position. .
-~The novel features which I consider as charac-
teristic for my invention are set forth in ‘par-
~bicular in the appended: claims. - The invention
itself, however, both-as to-its construetion and its
method of operation, together with additional ob-
jects and advantages thereof; will be best under-
stood from the following description of specific
_embodiments when read ‘in’ connection with the

‘accompanying drawings, in which: < -
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" 'Fig. 4 'is’ the electrical cireuit including the -
electrical contact arrangement shown in Fig. 3
and the electromagrietic operating means shown
inFig.1; -~ ceio

Fig. 5 is a'side view of the engraving machine
shown in Figs, 1-and 2 in operative position; and

Fig, 6 is a bottom view of my new engraving
machine, seen in direction of arrow 6 on Fig. 1.

As shown in the drawings, my new engraving
machine comprises as main elements a base. | 0,
two supporting. brackets | and 12 firmly mount-

ed on this base, a turnable horizontal shaft 43

pivoted to brackets i1 and 12, a supporting mem-
ber ‘14 secured. to this horizontal shaft 3. by
means of lugs- 15 .and 16 and turnable .up and
down. together with this shaft: about: its. hori-
zontal'axis in' direction of arrow I7, a'pantograph
mechanism 18 of known: type pivoted by means
of pivot sleeve 19:to thesubstantially- vertical
pivot: 20 secured to support (4 in:such:a:man-
ner: that the pantograph mechariism is movable
about this pivot :28-in horizontal plane as:indi-
cated by arrow: 21, and an ‘engraving tool-22 ar-
ranged-also at least ‘Substantially ‘vertically-and
secured -to the pantograph.mechanism. 18 in-the
specific. manner.described below:in detail.

‘As shown'in the drawings, T arrange undei:ﬂie L

engraving tool a:work holder 23 which might be

‘of any ‘conventional ‘type.and-does ot form part
“of my present invention; ‘however, T wish to note

that I prefer to use in combination ‘with-my new .

‘machine described hereinafter and-claimed ‘in:the

following ¢laims a work holder.of ‘the type de-
scribéd’ and: claimed: in ‘my ‘co=pending. U.: S.

“patent application Serial No: 592,875, filed May 9,

1945, and ‘now “abandoned; and' entitled “Work
piece holders.” = - = . % ii-iso i
The: pantograph mechanism of ‘my. new  ma-
chine consist as usual .of .four pantograph mem-
bers 24, 25, 26 and 27 turnably connected-at-28,
29,30 and 31 soas to form: & parallelogram.: The

:pantograph member 26 extends.at 32 ‘Jbeyonid the

pantograph member: 25 and serves-as support. for
the engraving:tool 22.  The pantograph member
21 extends at 33:also beyond. the: pantograph
member 25 and is turnably connected at 34 to.a
stylus 35 adapted to follow:the outline of the in-

“dicia’ 36. firmly- supported--by an indicia  holder

31 which does’ not: form.part of my present :in-

- vention; however;. I wish to:note that I prefer to
- use in-combination with my ‘present’invention an

indicia holder of the type desciibéd and claimed

“in ‘niy co-pending patent application::Serial No.
592,876; filed May 9, 1945, and
‘and entitled “Indicia: holders.”- fownliE
“iInorder to:-prevent undesired contact between-

now:abandoned,

the engraving tool 22 and the work. piece- sup-

“ported:By work: holder-23,.it is necessary to'move

the-engraving:tool between ‘engraving: periods in- 3
to ‘inioperative position out of contact. with.the
work ‘piece. ‘For this purpGse, an'arm 38 is pro- _
vided on lug 1§ of support (4 and a spring-89 is

-Secured at its one end to'the lower: end 40 of arm
75

38.and-at its‘other end toa projecting part 41 of
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~base: 10; this::spring ;ﬁérmanentlya,tends; to pull

+-arm 38 in direction.of arrow.

42, thereby tending

4o turnthe. entire:isupport 14 in, -direction .of

- work piece supported

arrow . 43. causing.:the :engraving. ool 22 to be
forced -in _direction. of . arrow:
by the work piece holder 23.

‘The.engraving tool:22-comprises an outer sup-

u:port_ing‘sleeve.member>4‘5,.1 provided at its lower
_end with a conical portion: 46 the tip 47 of which

serves for guiding the: engraving tool.

.:piece: to be.engraved. This supporting sleeve
member 45 rotatably supports a holder 48 which

s _of tubular shape :and.holds the . engraving
. needle 49. which is used for. actual
.ithe work' piece. A7
. In order to rotate the needle with the necessary )

engraving. of

..speed, a pulley 59.is provided .at the top. of the

- same; a corresponding pulley

rotatable tool holder 48 firmly secured, to. the
60 is firmly secured

. to-shaft. 61. of..the electric.motor, 62; ‘this motor,
. §2 is pivoted at 63 turnably about a vertical axis
. 10 bracket, 84 secured to and forming part of base

_10.' The driving belt.
.60 4ransmits the rotating movement. of shaft 61
_-to-tool holder 48 and the engraving needle held; o5

. spring connection: between the rod

- eircuit of motor 62;
the drawings, serves for starting and stopping op-

65 engaging pulleys 59 and

gwitch -66 inserted in the electric
which circuit is not shown in

by the same.

- eration of the motor.. L
- As- mentioned above, motor 62 is turnably pivot-ygo

ed to bracket 64; this enables the motor to follow

. the movement of the pantograph mechanism dur-
. ing the engraving -operation; however, despite

. necessary to-keep the driving
" under tension. This tension is obtained by means

_ other -end 78 to brackeb |
.pin 67 in direction of arrow 1{ resulting in a:

such following: movement: of the motor, it is also

of pin 67 secured to
secured at its oneend

the motor and spring 68
69 to:this pin 67 and at its
2 and tending to turn

tendency of motor 62 to turn in direction of arrow
12. This keeps the driving belt 63 under. perma~

-nent tension. -

_.machine of the above
way, i.e. by pressing

_ward in direction. of arrow--15.

It is, of course, possible to opgrate an engraving
described type in. the usual

18 and the support 14 by means of button 14 down-
. This ‘manual
downward-pressing movement is. continued until

- the point of the engraving needle 49 contacts the.
- work piece 23. It is evident that for such manual

. the stylus 35 along
. hand for carrying out the-above mentioned down-
.ward-pressing movement of the engraving needle

operation of the engraving machine both hands
are needed, i. e. one hand for holding and moving
the indiecia 36 and the other

- 49, Of course, such operation of the machine is
not only rather difficult.and cumberscme, but also

necessitates accurate synchronization between the

_ two movements, 1. €. between +the following move-

. ment carried out by stylus 35 and the pressing

. down movement of the engraving needle 49.

“In order to avoid such complicated operation of

" the engraving machine, T provide in accordance
- with my present»invention electrical means for au-

tomatically moving the engraving needle 43 into

.-operative position whenever. the stylus. 35 is.in
" operative position pressed, with its tip. against the
- indicia 36.

This. electrical: arrangement according: to- my:

. present invention comprises as ‘main:elements. a

= solenoid 16 of well-known type built in:such:a

manner as to -pull-the: core: T1:in -direction.-of

.arrow-18 whenever it is: energized,-and the.i¢con-
-mecting rods.T9:ands 80.connecting;-asishown in 78-:contact-spring 9% ~Carrying-

the pantograph mechanism

_pigs. 1:and 5, the core 1

« 6

1 with-the-arm-88 secured

- to.the tiltable support. 14, .

I have found that in case such an-uelectroma‘g-

.netic arrangement, particularly -if a solenoid: ar-

44 away from thezp.

rangement, is used and the same is connected with
an alternating source of current, -1t is:of great

- jmportance - that the -core 11 be- drawn enfirely

on the worksl10

- the operative position of

415

into the solenoid 16 when the same is energized.
Tf this is not the case, a relatively great current.is
necessary to obtain the necessary: force. L

- However, as well-known, the work pieces 13.to
‘e engraved are of different size - and therefore
arm 38 depends on the
size of the work pieces. Accordingly, if instead
of the two rods 15 and 80 only one connecting rod
would be used, the final operative position of core
11 would he different: for different work pieces,
i. e, it would project to different degrees beyond

-the open end of solenoid 16 and would not:be

120

drawn entirely within the same. .
In order to avoid such different positions of the

_core 11 in- operative -position and to enable-the
_core to be drawn entirely within solenoid 16:when

-the same is energized independently from the final
operative position of arm 38, T provide a slidable
19 -and the
‘rod 80. -

--7This spring- connection - consists,” as clearly
‘shown in the drawings, particularly Figs. 1-and 5,
of ‘a spring 81 held by pin 82 secured to rod 19

- and pin 83 secured to rod 80 in the position shown

-in the drawings.

‘adapted to transmit motion impulses from
belt 65 permanentiyzzs

This spring 81 tends to move
pins 82 and 83 away from each other -and is thus
rod 19
to rod 80; It is evident that by use of a spring

. arrangement of ‘this type it is possible- to-trans-
—.mit motion impulses from solenoid 15 to-arm-28
.in such a manner that the core 17 is in operative
- position always drawn entirely within solenoid 76.

40

Of course, depending upon the operative position
of arm 38, the distance between pins 82 and 83
will vary.

: As clearly shown in Fig. 4, the electrical circuit

.- 98--comprises not-only: the solenocid 76, but also

o435

the general switch 66 connecting this circuit 84

--with the source of electric current 85, and the con-

- tgct arrangement 85 described below in detail.

b0

The contact arrangement 85 serves for ener-
gizing solenoid 78 -and comprises as main “ele~
ments the slidable holding sleeve 87 surrounding

. the follower needle 88 forming part of stylus 85.
~his follower needle 88 is firmly secured to the

stylus-arm 89 forming also part of stylus 38; this

- stylus arm is pivoted as described above by pivot-

b5

ing means 34 to the pantograph mechanism (8.
The follower needle 88 is provided as usual with
s screw threading 90 .and knob 91 for adjusting

. the length of this needle. -For the sake of the

record, it should he noted that knob 91 never

60, serves for holding the stylus 25 during operation,

but serves always-exclusively only for adjusting

. the length of needle 88. “The stylus 85 is guided

during engraving always by gripping the follower

-needle 88 below arm 88.

65

- The slidable holding sleeve 87 is not secured to
the follower needle 88 but freely slidable along the
same. It is attached: to the stylus arm 89 by
means of spring 92 which is firmly secured at its

- one end 93 to the top 94 of sleeve 87 and at its

0

other end 95 by the small screws 96 to arm 89.
This spring attachment enables sliding movement

+-of-the sleeve 87 along the follower needle 88.

In the embodiment shown, a. pin 87 is secured
to spring 92.° This -pin-passes through hole 98 in
-arm 88-and is- at- its“other end connected fo the
+the-contact ‘member




- shown. - Both these contact members 100 and (01"
‘are connected by means of electric wires {02 and

%2,481,658

100. **Another contact member 101 is secured di-
rectly to arm 89 under contact member 100, as

103, respectively, with the electric circuit 84

" shown in Fig. 4.

Since closing of switch 66 not only connects the
solenoid arrangement described above with the

- source of electric current 85 but also causes rota-

tion of motor 62, I provide a plug 104 arranged

“as shown in PFigs. 1, 4 and 5. Of course, I might

use instead of this plug i04 connecting the con-
tact means with the circuit 84 also a second
switeh similar to switch 66,

My above described engraving machine oper-
ates as follows: i
"~ First the indicia 86 are placed upon and se-
cured to the indicia holder 31 and work piece 13

- indicated in the drawing in dotted lines is firmly

secured to the work holdei 28. Of course, it is

- necessary to adjust the work holder in such a
" manner that when stylus 35 is in contact with the
~indicia 38 to be copied, the work holder 23 and

the work piece 73 held by the same are in proper
position for engraving under the engraving needle

- 49." I have found it advisable in order to avoid

- holding the same.
sist, as shown in the drawings, of an eccentric-cam

[

--ber 81, this holding member

- the indicia to be copied.

too great a distance between the engraving needle
49 in inoperative position; a shown in Fig. 1, and
the operative position, as shown in Fig. 5, to pro-
vide means for adjusting the inoperative position
of the engraving needle 48 and of the support 14
These adjusting means con-

105 turnably pivoted at 186 to the bracket (1. An
adjusting lever 107 enables turning of the cam
185 about its pivoting point 106. This cam 106
is arranged so that in its initia] inoperative posi-
tion arm 38:abuts against it as shown in Fig.-1.

‘Thus, it is evident that by adjusting the position
of cam 105 by means of the adjusting lever-101,
- the initial inoperative position of arm

38 and sup-
port 14 secured thereto can be adjusted. e

After these -preliminary steps the switch 66 is
closed, starting rotation of motor 62 which, in
turn, rotates the engraving needle 49, -

In order to start engraving, the holding sleeve
81 surrounding the follower needie 88 of stylus 35
is gripped by the operator and guided in. such a
manner as to press the tip of the follower needle
88 against the indicia 36 to be copled. Tt is evi-
dent that during pressing of the needle 88 against
the indicia by means of the slidahle holding mem-
, will be moved down-
ward along needle 88 in" direction of arrow- {08
from its inoperatve position shown in Fig. 1 into
its operative position shown in Fig. 5. Such
downward movement of the holding sleeve 87
will result in contact of the contact members 100
and 101 and in closing of the circuit 84, ‘This in
turn’ will result in energization of solenoid 76 and
movement of the solenoid core 17 in direction of
arrow 18 from its inoperative position shown' in
Fig. 1 into its operative position shown in Fig: 5,
Such movement of the solenoid core will have:a
pushing effect upon arm 38 forcing the same to-
gether with support 14 and engraving needle- 49
into the operative position shown in Pig, 5, .-

It should be stressed that this effect is obtained
without exerting any pressure by hand against
the top of the engraving needle 49, i. e fully auto-
matically, simply by holding the follower needle
88 by -means of sleeve 87 and pressing it against

It is evident that whenever-the follower needle
88 is lifted by means. of sleeve 87 from the in-

Gicia 36, the contact members 00 and 101 be-

- =8 _
“come disengagéd and the solenoid 16 is deener-
" gizéd theéreby ‘enabling spring 39 o move arm 38
- together with support {4 and the engraving nee-
* dle 39 from its operative position shown in Fig. 5
@ back-into inoperative position shown in Fig. 1.
1t will be understood that each of the elements
" described above, or two or more together, may -
~also find a useful application in.other types of
‘engraving and copying machines differing from
10 the types described above. -
“. " While I have illustrated and described the in-
_vention as embodied in engraving and copying
~machines provided with turnably supported pan-
“‘tograph mechanisms, ¥ do not intend -to be lim~
‘18 ited to the details shown, since various modi-
_fications and structiural changes may be made
* without departing in any way from the spirit of
“my -invention. © - : :
- - 'Thus,-for instance, I rmight combine withan
20 engraving machine ‘of the type proposed by mie a
~pneumatic braking device [0 secured to base 10
" and- connected by plunger rod I(1 with arm 38
.in such a manner as to brake the speed of turn-
_ing of this arm from its inoperative into its
28 operative position, while exerting no braking ef-
_ fect during movement of this arm back from its
_ operative into its inoperative position.. Such
~ braking means prevent the engraving needie 49
from hitting the work piece 13 with too great-a
80 force thus avoiding damage to the needle or to -
the work piece to be engraved. i L
Without further analysis, the foregoing will so
fully reveal the gist-of my invention that othérs
.can, by applying current knowledge, _readily
88 adapt it for various applications without omit-
ting features that, from the standpoint of prior
art, fairly constitute essential characteristics of
the generic or specific aspects of this invention
‘and therefore such adaptations should and are
40 intended to be comprehended within the mean- -
ing and range of equivalence of the following
claims, :
.What I claim as new and desire to secure by
" Letters Patent is: : - : .
‘45 1. Inan engraving or copying machine for re-~
producing indicia, a base; a support turnably at-. -
. tached to said base; a movable pantograph ‘mech-
- anism turnably pivoted to said support; an en-
_graving tool rotatably secured to said panto-
60 graph mechanism; a work holder secured to said
base and located at least substantially under said
- engraving tool; - means mounted on said base
- tending to move said engraving tool in direction
s away from said work holder; electromagnetic
55 moving means mounted on said base; resilient
‘motion transmitting means resiliently - connect-
_ing sald electromagnetic moving means with said
turnable support and adapted to turn said sup-.
bort together with said pantograph mechanism -
i and said engraving tool rotatably secured to the
same toward said work holder secured to said’
base; means secured to said base for holding said
_Indicia to be reproduced; a stylus for following
Sald indicia attached to said pantograph mecha.
65 nism; electric ‘switch .means mounted on said-
_Stylus; and an electric circuit including said elec-
tromagnetic moving means, said electric switch
“means and a source of electric current so as to
enable operation of said electromagnetic moving
70 means and movement of said tool holder - by
‘means- of sald resilient motion transmitting
means toward said work holder each time said
~electric switch theans are closed. R
2 2.-In an engraving or copying machine for re-
75: producing-indicia; a base s 8.support turnably at-
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stached:to:said:base;a movable-pantograph mech-
~gnismrturnably: pivoted:a’co:fsaid:support; ‘an en-
graving tool rotatably segured:to said: pantograph
mechanism ;s work-holder ssecured to said base

and located at least substantially under said en- #

graving tool: means‘mounted on said base tend-
.ing-to move said engraving too! in direction away
from said work holder; electromagnetic moving
means mounted on said base; & first motion trans-
mitting ‘member connected with said electro-
magnetic moving means-in.such a manner-as to
~be'moved-by the same whenever-said electromag-
rnetic-moving means are operated; a second-mo-
~tion transmitting member--connected with -said
~turnable-support and adapted-tozmove -said sup-
rport together with said pantograph mechanism
and said engraving tool.rotatably secured to the
same toward said -work holder secured to said
base;-resilient motion transmitting means resil-

~jently conmecting said:motion transmitting mem--

bers and adapted to resiliently transmit motion
impulses from said first motion transmitiing
member to said second motion transmitting mem-.
ber so as to turn said supvort together with said
pantograph mechanism and said engraving tool
by means of said second motion transmitting
member toward said work holder whenever said
first motion transmitting member is moved by
said electromagnetic moving means; means se-
cured to said base for holding said indicia to be
reproduced; a stylus for following said indicia at-
tached to said pantograph mechanism; electric
switch means mounted on said stylus; and an
electric circuit including said electromagnetic
moving means, said electric switch means and a
source of electric current so as to enable opera-
tion of said electromagnetic moving means and
movement of said tool holder by means of said
motion transmitting members and said resilient
motion transmitting means connecting said
members toward said work holder each time said
electric switch means are closed.

3. In an engraving or copying machine for re-
producing indicia, a base; a support turnably at-
tached to said base; a movable pantograph mech-
anism turnably pivoted to said support; an en-
graving tool rotatably secured to said pantograph
mechanism; a work holder secured to said base
and located at least substantially under said en-
graving tool; means mounted on said base tend-
ing to move said engraving tool in direction away
from said work holder; an electromagnetic sole-
noid arrangement mounted on said base; a slid-
able solenoid core forming part of said electro-
magnetic solenoid arrangement and constructed
g0 as to be drawn into said electromagnetic sole-
noid arrangement each time the same is ener-
gized; resilient motion transmitting means re-
siliently conmecting said slidable solenoid core
with said turnable support and adapted to turn
sald support together with. said pantograph
mechanism and said engraving tool secured to
the same toward said work holder secured to said
base each time said slidable solenoid core is
drawn into said electromagnetic solenoid ar-
rangement by energization of the same; means
secured to said base for holding said indicia to
be reproduced; a stylus for following said indicia
attached to said pantograph mechanism: electric
switch means mounted on said stylus; and an
electric circuit including said electromagnetic
solenoid arrangement, said electric switch means
and a source of alternating electric current so as
to enable energization of said electromagnetic
solenoid arrangement and turning movement of
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_said turnable support together with said panto-
.graph ‘méchanism :and: engraving tool toward
.said- work ‘holder:each time said -electric switch

means are-closed.: . . 8
4. Tn an-engraving or copying machine for re-
producing indicia, abase; & support. turnably at-
tached to ;said “base; & “movable pantograph
mechanism turnably pivoted to said support; an
engraving tool rotatably secured-to said panto-
‘graph mechanism;: a-work holder secured to.said
~base and located at jeast substantially under said
engraving  tool; ~means ‘mountéd on -said .base
tending to move:said: engraving tool in ~direc-
“tion away from:said:work holder; an electromag-
netic -solenoid arrangement: mounted fon’ said
base;:a slidable.solenoid core forming part of:said
~electromagnetic: solenoid: arrangement and-con-

—gtructed so as to be drawn-into said electromag-

- netic solenoid:arrangement: each. time the same
is‘energized o first motion transmitting member
connected with said slidable solenoid core in such
2 manner as to be moved by the same whenever
said slidable solenoid core is drawn into said
electromagnetic solenoid arrangement: a second
motion transmitting member connected with
said turnable supnort and adapted to turn the
same together with said pantograph mechanism
and said eneraving tool secured to the same to-
ward said work holder secured to said base: re-
silient motion transmitting means resitiently
connecting said motion transmitting members
and adapted to resilientlv transmit motion im-
pulses from said first motion transmitting mem-
ber to said second motion transmitting member
50 as to turn said turnable supvort tozether with
said pantograph mechanism and said ensraving
tool by means of said second motion transmitting
member toward said work holder each time said
first motion transmitting member is moved by
said slidable solenoid core; means secured to said
base for holding said indicia to be reproduced; a
stylus for following said jndicia attached to said
pantosraph mechanism; electric switch means
mounted on said stylus; and an electric circuit
including said electromagnetic solenoid arrange-
ment, said electric switch means and a source of
alternating electric current so as to enable ener-
gization of said electromagnetic solenoid ar-
rangement and turning movement of said turna-
ble support together with said pantoeraph mech-
anism and engraving tool toward said work

“holder each time said electric switch means are

closed.

5. Tn an engraving or copying machine for re-
producing indicia, a base; a support turnably at-
tached to said base; a movable pantograph
mechanism turnably pivoted to said suvport; an
engraving tool rotatably secured to said panto-
graph mechanism; a work holder secured to said
base and located at least substantially under said
engraving tool; means mounted on said base
tendineg to move said engraving ool in direction
away from said work holder: an electromagnetic
solenoid arrangement mounted on said base; 2
slidable solenoid core forming part of said elec-
tromagnetic solenoid arrangement and con-
structed so as to be drawn into said electromag-
netic solenoid arrangement each time the same
is energized; a first motion transmitting mem-
ber connected with said slidable solenoid core in
such a mannetr as to be moved by the same when-
ever said slidable solenoid core js drawn into
gaid electromagnetic solenoid arrangement; a
second motion transmitting member connected
with said turnable support and adapted to turn
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- the same- together with sald pantograph mecha-

nism and said engraving tool secured to the same
toward said work holder secured to:said base; a
motion transmitting compression ‘spring secured
at its one end to said first ‘motion transmitting

~member and at its other end to said second mo-

tion transmitting  member and ‘adapted to resil-
lently transmit motion . impulses from said first
motion transmitting member to said second ' mo-~

“tion transmitting  member so ss to -turn - said
" turnable subport together with said “pantograph

mechanism and said engraving tool by means of
sald second motion transmitting member toward
said work holder each time said first motion
transmitting member is moved by -said" slidable
solenoid core; means secured to said base for
holding; said indicia to be reproduced; a stylus

-for following said irdicia attached to said panto-

graph mechanism; electric switch means mount-

ed on said s_fgylus H angir an elvet_:tricA qirquit includ-
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“ing said"electromagnetic solenoid: ‘arrangement,
sald electric switch means and a source of. alter-
nating electric current., : . BRI
. GERHARD G. GRUET'I'NE_R.
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