PUBLICHED K. ZWICK Serial No.
MAY 4, 1943. COPYING MACHINE 426,200
BY A. P. C. Filed Jan, 9, 1942
Fir?
BLDAG T A ) |
T 1l
P ot
X
¥ z’f;:‘\, 47 ﬂu .
= a:_.LL'J;ﬁ | 5
1 ' ! —
o | Tam o s 7 W
T | A’
1 1 ﬁf J[ H |
. AN\ &
g2 4 X -
5/ B/ g “
r—‘[_j‘*{,w 43 0}57_" > Jj
4] .
| f W\< » v 47 44 ‘49
.13 X 47 - 599
: 311 ‘61
27 3} 57
€ : v 4 s
3
% ]
7! 2 » Inventor
By é

Lot

n?ﬁfn,..?/

A Atlorneys



Published May 4, 1943
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Kurt Zwick, Munchen, Germany; vested in the
Alien Property Custodian

Application filed Janunary 9, 1942

The present Invention relates to copying ma-
chines, using these words in a broad sense as in-
cluding plane or two-dimensional machines, often
called engraving machines, as well as rellef or
three-dimensional machines. An object of the
invention {s the provision of a generally improved
and more satisfactory copying machine.

Another object is the provision of improved
mechanism for supporting a parallel-motion
beam of a copylng machine,

A further ohject is the provision of a copying
machine having a parailel-motion beam sup-
ported by what may be termed a single parallelo-
gram, eliminating the need for a double parallelo-
gram support and eliminating a cross-slide
support.

To these and cther ends the invention resides
in certaln improvements and combinations of
parts, all as will be hereinafter more fully de-
scribed, the novel features being pointed out in
the claims at the end of the specification.

In the drawing:

Flg. 1 is a side elevation of a machine in ac-
cordance with a preferred embodiment of the
Invention, with parts broken away, ahd

Fig. 2 is a top plan view thereof, with the
control pantograph Indicated diagrammatically
by dot dash lines, for the sake of clarity.

The same reference numerals throughout the
several views indicate the same parts.

The present invention 1s applicable to copying
machines of varlous different tyves, but for the
sake of a convenlent lllustrative example it is
here shown as applled to a machine of the gen-
eral type disclosed In Figs. 7 to 14, inclusive, of
United States Patent 2,176,193, granted October
17, 1939, for an invention of Kurt Zwick. Insofar
as detalls of the construction and operation of
the present machine are not disclosed in the
present application, such detalls may be the same
as those disclosed In sald patent.

The present machine may include, for example,
a frame or standard |1 {corresponding In general
to the frame or standard 101 of sald patent) at
the top of which is a support 13 mounted to
oscillate about a horlzontal pivot 23, and corre-
sponding in general to the support 143 and pivot
142 of sald patent. Mounted on an approximately
vertical pivot on this support 13 is a pantograph
linkage of the lazytongs type, formed of members
15, (1, 18, and 21 pivoted to each other in the
familiar manner, the ends of the member 19
belng adjustable lengthwise along the members
1§ and 21 in known manner. This pantograph
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linkage corresponds to the linkage 148, 147, 148,
and 148 of sald patent.

The frame 1l 1s also provided with & vertical
guldeway 27 on which slides a member 25, corre-
sponding in general to the vertlcally slidable
member |28 of said patent.

Two or more arms 29, arranged parallel to
each other, are pivoled at their forward ends, on
vertical pivots, to the beam 3i, and pivoted at
their rear ends, ahout vertical pivots 83, to the
vertically movable slide 25. With this arrange-
ment, the members 26, 29, and 31 together form
what may be termed & single parallelogram link-
age, so arranged that the beam 31 may swing in
an arc when the arms 29 swing about their pivots
33, and all positions of this beam are parallel to
each other. :

The beam 31 is provided on its front face with
a horizontal guideway 36, and a second beam or
slide 37 1s mounted to slide longitudinally along’
this guldeway. The beam or slide 37T, In turn,
carries any desired number of holders or sockets
for recelving a cutting tool, and at least one
holder or socket in which a tracing stylus may
be placed. Convenlently, some or all of the
gsockets are so constructed as to receive Inter-
changeably elther a cutting tool or a tracing
stylus. For example, the slide 3T may have a
holder 89 adapted to recelve the power-driven
rotary spindle 40 of a cutting tool, and may have
a second holder 4i adapted to receive Inter-
changeably either a tracing stylus or a second
cutting tool. These holders may correspond to
the holders or sockets 121 and 128 of sald patent,
and at least one of these holders may, If desired,
be adjustable to various positions along the slide
31, In the same manner asg the adjustabllity of
the holder 129 in sald patent.

Mounted on the top of the slide or beam 37 {s
a horizontal rail 43 corresponding to the rail 159
of sald patent and Hkewise adjustable on the
beam. A connectlng memhber 45 adjustably
mounted on the pantograph bar 19 Is pivotally
connected to & block 47 adjustable to varlous
positions on the rall 43, this connection corre-
sponding to the connecting members 158, 157,
and 168 of sald patent.

Omn the bar 21 of the pantograph linkage there
is pivotally mounted at 49 a tracing stylus 61
slidable vertically through and held constantiy
In vertical position by a gulde 53 on one end of
a horizontally swingable link §1, the other end
of which is pivoted on a vertical pivot to a hori-
zontally swingable link 33 pivoted to the slide or
beam 37 about a vertical plvot. The stylus as-
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sembly and the manner of gulding it while hold-
ing it vertically and while permitting free hori-
zonta] movement, are simllar to the stylus holding
arrangement shown in sald patent and consisting
of the parts 165 to 119, inclusive, and the parts
131 to 135, inclusive. As in the patent, the gulde
53 is adapted to receive a cutting tool spindle in
place of the tracing stylus, when enlarged repro-
ductions are to be made. Whenever the panto-
graph member {9 Is shifted along the members 15
and 24 to vary the ratio of reduction or enlarge-
ment, the position of the connection 4§ is also
shifted along the member {9 so that this connec-
tion 45 always lles on a stralght line 46 joining
the stylus connection 49 with the main pivot
upon which the pantograph arms I8 and 1 are
mounted,

A control handle 89 is preferably adjustably
attached to the pantograph bar 21 to depend

therefrom in a position close to the tracing :

stylus 51, and is grasped by the operator for con-
trolllng and guiding the movements of the mech-
anism. The welght of the vertical slide 25 and
all parts supported therefrom is counterbalanced
by sultable spring or welght means as taught in
sald patent, a counterwelight 6@ being here shown
a5 an example,

When the machine Is used for making repro-
ductions on a reduced scale, the pattern 63 is
placed on the table 61, and the work 61 is clamped
to the table 5. When the machine is to be used
for enlarged scale reproductions, rather than re-
duced scale, then the positions of the pattern and
the work are reversed. When the machine is to

be used for equal scale reproductions, the pattern .

is clamped to a table 89 alongside of the table 686,
and the tracing stylus is inserted in the holder
41, which 1s over such table 69. The pantograph
parts 15, i1, 13, and 21 need not be used for equal
scale reproductions and may be temporarily re-
moved from the machine, although it 1s sometimes
convenient to leave these pantograph parts in
place and to use them for leverage effect in trans-
mitting the hand movements of {the operator to
the stylus and cuiting tocl.

It is seen that the beam or slide 31 carrying the
holders 89 and 44 is capable of moving in all direc-
tions with a pure movement of translation, but
is held at all times against a movement of rota-
tion. In other words, although the beam 31 may
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move in all directions in three-dimensional space,
all positions of the beam are parallel to each other.
Movements having a vertical component are ac-
compahied by movement of the glide 25 vertically
along its guideway 21. Movements of the beam
31 having a horizontal component are accom-
plished by moving this beam 37 horizontally along
its guideway 35 on the beam 31, or by swinging
the beam 31 on its supporting arms 29 about the
Pivots 33, or, In most cases, by a combination of
these two movements. For example, If the beam
37 Is to be moved in a direction perpendicular to
its guideway 85 and straigeht rearwardly toward
the machine frame I, the armgs 29 swing in a
counterclockwise direction when viewed from
above as in Fig. 2, so that the beam 31 moves up-
wardly (when viewed as in Fig. 2) and simul-
taneously toward the frame 1, and the beam or
slide 37 simultaneocusly moves downwardly rela-
tively to the beam 31, along its guldeway 35, to
compensate for the upward movement of the
beam 31 as both beams together move toward the
frame I1.

The operation of the machine In making re-
duced, enlarged, or equal scale reproductions in
a single plane or in three-dimensional work, Is
the same as the operation disclosed in sald Pat-
ent 2,176,193, but it will be seen that the mecha-
nism for gulding the beam 371 {in its parallel move-
ments is considerably simpler, less expensive, and
more satisfactory than the beam-guiding ar-
rangements disclosed in said patent. The present
arrangement eliminates the relatively long hori-
zontal guidewnys between the two pairs of mem-
bers {21 and 122 of sald patent, and substitutes
merely the arms or links 28 and the vertical pivots
at their ends, which are lighter and easler to
manufacture and to maintain than the long hori-
zontal guideways just mentioned, As compared
with the supporting mechanism illustrated in Fig.
6 of sald patent, the arrangement of the present
invention substitutes a simple single-parallelo-
gram linkage for the double-parallelogram link-
age shown in said Fig. 6, thus reducing the weight
of the linkage and also reducing the number of
pivot bearings, with a considerable saving in ex-
pense. The present single-parallelogram sup-
porting arrangement is found to be particularly
satisfactory and effective.

EKURT ZWICK.

I

»



