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To all whom it ma 7] CONCETTL:
Be it known that I, Ernst KarL GRUHN, a

subject of the King of Prussia, Emperor of

(-ermany, I*GSidi'ng at Dresden, Saxony, Em-
pire of (ermany, have invented certain new
and useful Improvements in or Relating to
Facsimile-Telegraph Apparatus, of which the
following 1s a specification.

- The present invention relates to a sending
or transmitting apparatus for those facsimile

telegraphicapparatus in which the movements

of the writing-stylus in any direction are de-
composed by levers connected with the stylus

in components and the component motions
being used for varying the resistances in long-

distance branch conductors, so that the varia-

tions of the resistances reconverted in the re-

ceiver Into component motions reproduce the
original writing characters or the like.
The 1nvention is characterized by the man-
ner in which one component motion {or both
component motions) is expressed in the form

ances) by the oscillating motion of a lever (or
of two levers) movable with its fulerum, and
consequently of invariable length. 1t must

be noted that the resistance 130 be varied is
arranged on the lever as an arc curved con-

centrically to the lever-fulerum, so that it
olides upon a contact-bar parallel to the di-
rection of displacement of the lever-fulcrum,

and consequently is influenced by the ogcllla-
tions of the lever connected with the stylus,

while the oscillations of the lever remain in-
operative. This mode of utilizing the oscil-
lations of a lever of invariable length for the
purpose of decomposing the motion of the
writing =stylus into orthogonal codrdinates
distinguishes the present invention- particu-
larly from & prior invention (German Patent
No. 84 922) in which also an oscillating motion
of a Iever is used which, however, is momble
relatively toa statlomuy fulerum, and thusis

orthogonal coordinates polar codrdinates are
described. This difference remains even if,

~ as in the older invention, both component mo-

tions are effected by one lever owing to the

18 omitted._

same.

use of the dl'%phcement besides ‘that ot Lhe
oscillation.

In the drawings two canstructlons of ap pa,—
ratus according to this invention are shown,
in one of which a special lever i1s used for
each component motion, while one level only
1s used for both componunb motions in the
other construction, as above indicated.

Figure 1 shows the first construction in top

plan view, wherein for the sake of clearness

the str fuﬂht ouide for one of the lever-fulera
Fig., 9 1s a lateral view which for
the same reason only shows one system of
levers. Kig. 3 isa top plan view of a second
construction. Fig. 4 is a side elevation of the

1l lustr atmo modified constructions of 165181;-
ance-coills. |

‘The str awht ouides @ @' are situated in the
orthogonal axis I 1 11 II, in which are mov-
ably m‘mnged the pivots b &', as indicated in
Kigs. 1 and 2. These pivots are connected,

'rcqpectwelv, by levers ¢ ¢ with the writing-

stylus &, which is guided over the paper-sur-
faco at will. Mounted upon the pivots & &'
are cross-bars £ #', which carry the resistance
bodies ¢ ¢', curved concentrically to & &'

Parallel to the straight guides are contact-

bars % 2/, upon which glide the resistances
g ¢g'. 'These resistances are, as shown in Fig.

1, Insulated from each other at the crossing-

point of their arms 7 7" and are switched into
the circuit of a local battery 2, while the con-

tact-bars A A’ are connected Wlth the 10110’- .

distance branch conductors. |
When, for example, the wntma'-%tvluq al 18
moved parallel tothe axisI I, this motion with

regard to the lever system situated in the axis
I1 causesa displacement of the fulerum b, and

owing to the angle of the lever relatively to

the bal /v being not varied the. etfect of le |

resistance ¢ remains constant. |
With regard to the lever system. s1tuated
in the axis 11 11, however, the imaginary mo-

tion of the stylus ha% the effect of an oscilla-

tiop of the lever ¢' as well as of a dlsplace-
ment of thefulerum?’. The latter motionalso

Figs. 5 and 6 are diagrammatic views
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the resistance:; but the quantity of the resist-
ance varies ‘ICCOI‘dln@ to the angular motion

of the lever ¢. lhls lever, thel efore, con-

verts the component motions of the Stylus ef-
fected parallel to th'e axis I I into variations
of the resistance ¢’ in the same manner as the
lever ¢ converts the motion parallel to the
ations of the resistance g.
In this manner the motions of the stylus de-
composed iInto orthogonal coordinates are
transmitted as variations of the electric phase
of the lono'-chstance branch conductors to the
receiver.

In the second construction (shown in top
plan view in Fig. 3 and in side elevation in
Fig. 4) only one lever system b ¢ F is arranged
with the arc-shaped resistance ¢, which sys-
tem gives the component motions parallel to
the axis 11 II corresponding to the above de-
scription. In order, however, to effect the
other component motions, the displacement of
the lever-fulerum 4 is used in a known man-
ner. To this end the lever ¢ is connected
with a contact-arc £, which glides upon the
resistance /, arranged parallel to the straight
The shape of the contact-arc £ 1s
selected in the manner described in another
application for patent filed by me on the 21st

day of November, 1902, Serial No. 132,298,
30

and for.the purpose of suppressing the devia-
tions resulting from the oscillations the arcis
so constructed that the variation of the resist-
ance / 1s as much as possible proportionate to
the componentmotion ineach positionof thele-

ver system. This equalization does not, how-

ever, form the object of the present invention.
An equalization, however, which refers to the
function of the arc-shaped resistance body
forms part of the object of the present inven-
tion. From the fact that the movement of
the writing-stylus in the direction of one or
other of the components is straight while the
motion of the resistance over the contact-bar
1s circular it results that the variation of the
resistance 1s not always precisely proportional
to the movement of the point of the writing-
stylus. The deviations which increase with
the amplitude of movement of the lever amount
with an amplitude of seventeen degrees to
about 1.5 per cent. Asthe lever without the
risk of inconvenient measurements can be
made so long that the imaginary angle of the
amplitude 1s not exceeded, the slight error in
practice 1s hardly worth consideration. Yet
there are cases where great exactness and pre-
cision or a large writing-surface with a rela-
lever 1s of 1mportance,
and 1n these cases an equalization i1s desirable.
This can be attained by irregularly shaping
the arc-shaped resistance body in such a man-
ner that the resistance per unit of length
oradunally decreases from the-center toward
the ends. Thenthe large motion with a large
amplitude is equalized bV the slight increase
of the resistance per unit of length of the re-

759,987

sistant body. This can beattained in various
manners. If, for instance, the resistance body
consists of homogeneous substance-——say car-
bon—it can from the center toward the ends
oradually increase in thickness, as indicated
in the constructionshown in the accompanying
drawings. However, 1f the resistance con-
sisted of a coil the number of windings would
have to be decreased toward the ends, or, in
other words, the length of the wire would have
to decrease per unit of length, as shown dia-

~erammatically in Fig. 5, wherein Z indicates

the coil and = the contacts, or the thickness of
the resistance-coil could gradually increase to-
ward the ends, as shown diagrammatically in
Fig. 6, wherein V is the coil and  the contacts.

What I claim as my invention, and desire to
secure by Letters Patent, 1s—

1. A transmitting mechanism for facsimile-
teleeraphs embodying the following instru-
mentalities, whereby the movement of the
stylus 1s decomposed into orthogonal coordi-

nates to effect a variation in the resistance of

the line conductors, to wit: a stylus, a lever
connected therewith and mounted to have a
bodily as well as an oscillatory movement, a
resistance body whose resistance 1s varied by
the oscillatory movements of the lever only
and circuit connections; substantlally as de-
seribed.

9. A transmitting mechanism for facsimile-
telegraphs embodying the followilng instru-
mentalities, whereby the movement of the
stylus 1s decomposed into orthogonal coérdi-
nates to effect a variation in the resistance ot
the line conductors, to wit; a stylus, a lever
connected therewith and mounted to have a
bodily as well as an oscillatory movement, a
resistance body movable in unison with the
bodily movements of the lever without varia-
tion in 1its resistance and whose resistance 1s
varied by the oscillatory movements of the
lever., and circuit connections; substantially as
described.

3. A transmitting mechanism for facsimile-
telegraphs embodymﬁ' the following instru-
mentaliti es, whereby the movement of the
stylus is decomposed into orthogonal coordi-
nates to effect a variation in the resistance of
the line conductors, to wit; a stylus, a lever
connected therewith and having a bodily move-
ment in a right line and an oscillatory move-
ment, a resistance body movable in unison
with the lever, a contact extending in the di-
rection of bodily movement ot the lever and
with which the resistance body cotperates to

vary the resistance during the oscillations of

the lever and circuit connections: Substantlally
as described.

4. In a transmitting mechamsm for facsim-
1le-telegraphs embodymg the following instru-
mentalities, whereby the movement of the
stylus is decomposed into orthogonal coordi-
nates to effect a variation in the resistance of
the line conductors, to wit; a stylus, a lever

70

75

30

go

100

105

110

115

120

125

130




10

L5

-2 0

30

759,087

connected therewith and mounted on a ful-

crum movable 1n a right line, an arc-shaped.
resistance body movable in unison with the

lever, a contact extending in the direction of

- bodily movement of the lever and with which

the arc-shaped resistance body cooperates to
vary the resistance by an angular displacement

of the lever and resistance-body with the ful-

crum 1n any position of adjustment: substan-

tially as deseribed.

5. In a transmitting mechanism for facsim-
1le-telegraphs embodying the following instru-
mentalities, whereby the movement of the

stylus 1s decomposed into orthogonal coordi-

nates to effect a variation in the resistance of
the line conductor, to wit; a stylus, a lever
connected therewith and mounted to have a
bodily as well as an oscillatory movement, a
resistance body whose resistance is varied by
the oscillatory movements of the lever only,
said resistance body being so formed that the
ohm resistance per unit of length decreases
from the center toward the ends, and circuit

connections; substantially as described.

6. In a transmitting mechanism for facsim-
1le-telegraphs embodying the followinginstru-
menialities, whereby the movement of the
stylus is decomposed into orthogonal cosrdi-
nates to effect a variation in the registance of
the line conductor, to wit; a stylus, a lever
mounted on a fulerum movable in a right line,

- an arc-shaped resistance body movable in uni-

“son with the lever and so formed that the ohm

resistance per unit of length decreases from
the center toward the ends, a contact extend-

ing in the direction of bodily movement of
the lever and with which the arc-shaped re-

sistance body codperates to vary the resist-
ance when displaced angularly in unison with
the angular displacement of the lever. '

7. In a transmitting mechanism for facsim-
1le-telegraphs embodying the following instru-

mentalities, whereby the movement of the

stylus 1s decomposed into orthogonal cosrdi-
nates to effect a variation in the resistance of

the line conductor, to wit, a stylus, a lever
connected therewith and having a bodily

movement in a right line and an oscillatory

movement, an arc-shaped resistance body

movable in unison with the lever, an arc-
shaped contact also movable in unison with
the lever, a fixed contact extending in the line
of bodily movement of the lever and with
which the arc-shaped resistance cooperates,

and a fixed resistance extending in the direc-
tiod of bodily movement of the lever and with

which the arc-shaped contact cosperates and

“line connections; substantially as described.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

ERNST KARL GRUHN.

Witnesses:
CARL (GREIERT,
Orro WoLFF.
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