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‘not influenced by the pulsations of the

UNITED STATES PATENT OFFICE.
EMIL HENRIK WIDEGREN AND KLAS AUGUST WIDEGREN, oF ALBY, SWEDEN,
' MEANS FOR CONTROLLING ELECTRIC A_Pi’ARATUS.

1,054,811, Specification of Letters Patent. ‘Patented Mar, 4,1913,
C Application ;iled June 8, 1910, . Serial No. 565,840, ' :

To all whom, it may concern;

Be it known that we, Evir Henrrg Wing-
GREN, a citizen of the United States of
America, and Kras Avgusr Wrcre, a
subject of the King of Sweden, both resi-
dents of Alby, Sweden, have invented new
and useful Means for Controlling Electric
Apparatus, of which the following is 4
Specification. ' '

This invention relates to improved means
for controlling from g distance electric ap-
paratus and especially telegraph apparatus
and the like, which renders it possible by
means of a single line wire o a few such
wires to put into operation ‘or to regulate
the operation of any one of a number of elec-
tric apoaratus and especially to have such an
apparatus, which can take up different posi-
tions, to move into the desired position.

The invention is especially applicable for
telegraphic transmission of hand writing,

rawings, type writing and so on, but it
may also be used for other purposes where
it is required to effect g selective adjustment,
or control of an apparatus from a distance.

The construction of the receiver or re-
ceivers, which according to the present in-
vention are used at the receiving station, is
based upon the well known principle of
varying sensibility for varying strengths of
current, so that for instance one adjustment
is ‘effected by a strength of current of 0.1
ampere, another by a strength of current of

.4 ampere and g0 on, said receivers being’
further of such construction that they are
actuated by a pulsating current in accord-
ance with the effective value thereof but are

of the pulsations,

the strength of the current flowing
through the connection wire' wunder ai] cir-
cumstances is sufficient, to actuate the switch-
ing relay of the receiving station in ful]
synchronism with jtg own pulsations, 3
pulsating current wil] be obtained in the

of which will be analogous with thoge of the
current flowing through the connection wire,
but the strength of which will be independ-
ent of the strength of the last mentioned cur-
cited close the local circiit and break it
when it becomes currentless, or vice versa.
If the relation between the length of the
pulsations from the transmitting station and
the intervals thereof is for instance =2:5,
the corresponding relation in the local cir-
cuit of the receiver wil] also be =2 :»%

‘the relay in being excited closes the local
circuit, and. =5:2, if the relay breaks the
said circuit in being excited. . If the relation

arbitrary changes of the relation between
the length and the intervals of the pulsa-
tions in the local circit of the Teceiver, and
itisa characteris_ti(:‘feature_of the invention

that this effect within certain limits is inde-

current.

The effective value of 2 pulsgting current
of the kind that is used at a peceiving sta-
tion with a source of ‘constany current de-
pends only on the relation "hetween the

or th‘isv burpose the receivers working for
different strengths of current gre 1nserted'in
a local -circuit with g constant or approxi-

if only the loeal circuit j *'80. arranged
that its strength of current, i closing of the

Inserted in a connection cirenit between' the : i !
i cireutt reaches its full. Vahié"y';lp'hout any

receiving station and the transmitting sta-
tion, and at the latter said circuit ig provided
with -devices for transmitting a pulsating

rapidly to zero in breaking
current with controllable o determined re-

lation between the length and the intepvals

local circuit of the receiver, the pulsations |

when.

length and the intervals of the pulsations,
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“tween the length and the intervals of the

the principle of the invention, shows devices

Fs)

T,

of the circuit is ==J and the relation be- ‘

H

pulsations is for instence 2:3, the effective
value of the strength of current in the local
cireuit will be 0.4.F, and it is obvious that
this value is dependent only upon the rela-
tion between the length and the intervals
of the pulsations coming fzom the trans-
mitting station, but is fully independent of
the strength of current and frequency of
said pulsations.

Tf-a pulsating current of the kind that is
ereated in the local civeuit of the receiving
station by means of the above mentioned
devices flows for instance through the wind-
ing of an electromagnet the sensibility of
which over against the separate pulsations
ig sufficiently damped, an average magnetiza-
tion will be reached that is determined only
by the said effective value of the pulsating
current. The frequency of the pulzations
above & certain minimum value which is de-
termined by the damping of the magnet and
the armature thereof has no influence on the
working of the maguet.

The devices used for the present purpose
thus consist at the transmitting station of
an apparatus for transmitting pulsaling
currents with controllable or determined
relation between the length and the in-
tervals of the pulsations, and at the receiv-
ing station partly of a switching relay with-
out own oscillatlons and as far-as possible’
andamped, so that it can work fully in ac-
cordance with the pulsaiions coming from
the transmitting station, and partly of elec-
tromagnets, solenoids, or the like, in a local
cireuit controlled by the zaid switching re-
lay, seid electromagnets or the like being
damped over against the pulsations in such
o manner that they are not influenced by the
separate pulsations but work only in aceord-
ance with the effective value of the exciting
current,

1n the accompanying drawings we have
shown diagrammatically some embodiments
of our invention.

Figure 1, which chiefly serves to illusty

o .

ate

for adjusting from a distance the core of a
colenoid into different positions. Fig. 2
chows a constructional form of the inven-
tion for telegraphic transmission of usual
hand writing, drawings, and so oh. Fig, 2#
shtows a detail of Fig. 2. Fig. 3 shows a de-
vice for telegraphic t ansmission . of type
writing. :
Referring to Fig. 1, A indicafes a trans-
mitting station and B a receiving station
connected to each other either by a single
line wire 1 and the earth or by a double
line wire. 2 indicates a commutator of
the transmitting station, consisting of a ro-

~

tating drum of condyeting material and

1,054,811

shich form between them conducting
pointed tongues 4 extending from an n-
teoral metallic surface 8. Agamnst the lat-
“ter bears a brush 5 to which one pole of a
source of clectric current 6 is connected, the
other pole of which is connected to earth.

The connection or line wire 1 is connected
o u brush 7 bearing against the commutator
and being adjustable axially along the samne.
At the receiving station B3 the line wire 1
is connected to the winding of the electro-
magnet 8 of a switching relay the armature
of which can follow all pulsations of a cur-
rent gent from A to B.

Tt is most suitable to nse as an armature a
diaphragm 9 of thin sheet ivon which is se-
ared in a frame. The diaphragm is ar-
ranged in such a manner that the center
thereof is in proximity to the pele of the
relay magnet. At the center of the dia-
phragm and on the side thereof opposite
{he magnet is secured a contact 10 which
when the diaphragm is attracted strikes a
Gxed contact 11, The contacts 10 and 11
constitute a eiveuit closer ov switch in a
loeal eireuit 12 compriging a soure of elec-
tric current 13 and the winding 14 of a
solenoid, the iron core 15 of which is damped
Ly the weight of its core and its connected
parts. :

A spring 16 is arranged in such a manner
ihat it fends to pull the iron core from the
solensid winding 14, while the Iatter attracts
ihe iren core more or less according fo the
effective  value of the ecunrrent flowing
ihrongh the loeal civenit. In the drawing

i

eight adjusting positions a, b, o . Ry
of ihe Lrugh 7 2t the commuutator of the
spansiniiter ave indicated, said positions cor-

responding to eight positions «, 0.
2, of the solenoid core 18

The device described works as
1% the brush 7 stands In a. cexfain pos
for instance that indicated by «,, a pulsat-
ing current flows when the conmnutator is
retated through the line wire 1, the pulsa-
tions of said current being determined by
the width of the conducting portiens 4 and
the width of the intermediate insulations.
The said pulsations excite the wagnet 8 so
that the laller atiracts the diapbragm 9
which in-this way ig attracted or not attract-
ed during periods of time which practieally

are equal to the length of the puls tions
and the intervals thereof. When the dia-

phragm 9 is attracted (he local eireuit is
closed at the contacts 10 and 11 and in said
circuit is created a pulsating current, the
pulsations of which correspond accuvately
to the pulsations coming from the transiit-
ter. The solenoid 14 attracts its core 15
with = strength that corresponds to the ef-
fective vilu: of the current flowing through
the local cireait 12, whereby the core is ad-

having insulations recessed in its surfacel

justed info a determined position d,.
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l pulsations of the line wire, The said limits
tion d, for instance into the position f, in | are however so wide that they practically -
which the width of the conducting portions | need not be overpassed. :
1s greater and the width of the insulating | A gradual displacing of the brush 7 alon
& Portions ig smaller, the pulsations sent from | the commutator will obviously effect a simj. 70
' the transmitter will be inereased and the in- lar gradual displacing of the core 15, If it -
tervals thereof decreased. Consequently the | is desired to use only a determined number
Pulsations in the local circuit 12 will be | of fixed adjusting positions one may substi-
~ changed correspondingly resulting in that | tute for the adjustable brush 7 a correspond-
0 the pulsating current of the local cirenit Ing number of fixed brushes arranged along yg

- 12 ‘obtains a greater effective valye whereby | the commutator which all can cloge the cir- .
the core 15 is attracted more strongly and | cuit through the commutator and on account .
is adjusted into another position fo of their positions cause pulsations of differ-

: Every position of the brush 7 corresponds | ent length and intervals, .

15 thus to a determined position of the core 15,/ Fig. 2 shows g system of telegraphic g,
and this correspondence is, a5 is evident | transmission of hand writing and the like,
from the foregoing, due to the fact that the the working of WhIChb 1s independent of 'the’
bulsating current of the local cireuit 12 is | distance between the stations and the resist-

dependent on the pulsating current of the | ance of the counection cireuit; PR

26 line wire 1. The working of the device de. The transm1tﬁu_1g station is indicated by igs

scribed is however independent on the one | A and the receiving station by B. At the

‘ transmitting station is provided a pencil 17
which is movable on g plate 18. " For the
sake of clearness the latter ig shown both in

- hand of the strength of current and the
resistance of the line wire 1, and on the other

plan view and in side view. The said pencil gq
1s by means of links 19, 20 and 21, 22 con-

- hand within certain limits on the speed of
25 rotation of the commutaior, These two
facts are of great importance and make an
apparatus embodying the present invention
more advantagecus than the old apparatus
of the kind in question. The fact that the
80 working of the device is independent of the
~ strength of current and of the resistance of
the line wire ig evident already -from the
foregoing. - But saiq fact is also evident
from the circumstance that the .switching
85 contacts 10 and 11, which transmit the in-
fluence of the eircuit 1 to the cricuit 19,
work independently of the absolute strength
“of current and the resistance of the wire 1,
‘ as long as the strength of current has g value
40 that is sufficient to cause circuit closing at
the contacts 10 and 11.  Further it is ob-
vious that the working of the device within
certain limits is independent of the speed of
. Yotation of the commutator, If the brush 7
45 has been adjusted into 4 certain position and
the speed of rotation of the commutator for
.inistance is increased, the periods of time
during which the brush. js In contact with
the conducting portions wil] certainly be de-
50 ¢reased but at the same time the periods dur-
ing' which the brush is in contact with the
insulating portions wil] also be decreased in y
“the same propertion, and, as the effective | 35, T these movements of the writing plate
value of pulsating currents of the kind in | the reversing switch will be operated in such
55 question, as is already mentioned, deépends | 4 manner that it connects either of the poles 129
on the relation between the length and the | of the source of electric current to earth angd

position of the pencil corresponds alwaystoa 95
certain angular position of thelinks 20 and 29

and thus also of the pulleys 23 and 24, O
‘the said pulleys and on other pulleys 25 and

26 ave placed belts 97 and 28 to which are
attached brushes 7= anq T, the latter being 199
adjustable along a commutator 9 of the same
construction as that shown. iy, Fig. 1. On

the non-slotted portion of the commutator
drum 8 slides g brush 5 which by means of

a wire 29 is connected to the pivoted arm 30 105
of a reversing switch 81, The said arm is
connected to and actuated by the writing
plate 18. The switch 31 further comprises a -
fixed grounded contact 32 and two contact .
springs 33 and 84 which are each connected 119
to a pole of a source of electric current 6.

The writing plate is journaled in such a
mannper that it moveg downward by the
pressure exerted on it when writing. . As
soon as the pencil 17 is lifted from the said 115
plate, the latter will, however, return into
1ts original. position by the action of g spring

“value of the current of. the local circuit 19 sations caused by the commutatoy will be of -
+ will be unchanged when the speed of rotg. différent polarity according as they are sent
60 tion of the commutator is changed, provided | while the pencil is pressed against the writ- 125
that the said speed is not decreasqd S0 much | jpg plate ‘or raised therefrom. The object
that the damping of the solenoid core 13 of this device wil] be explained more partic-
~will be insufficient for Preventing vibrations, ularly here below. : :
or is not increased so much that the dia. - The brishes 7= and 7° of the commutator
65 phragm 9 and its contact cannot follow the | are each by means of a line wire 1° and 1° 3139
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respectively connected to the one end of the
winding of a magnet 8 and 8P respectivelyat
the recciving station while the other ends of
sai . windings are connected to earth or cach
to one return wire, or eventually both to one
and the same return wire.

The magnets 8 and & are, as the magnet ‘

$ in Fig. 1, each provided with a diaphragm
9 and 9" respectively and contacts 10%, 11
and 107, 11° respectively. The two pairs of
contacts 10%, 11* and 10° 11" are each ar-
ranged in a local circuit 12* and 12" respec-
tively of the receiving station. For both
cireuits may be used one and the same source
of electric current 13. In the said local cir-
cuits are provided solenoid coils 14* and 14
respectively, having iron cores 15* and 15
respectively. The latter are by means of
belis 86 and 87 respeclively which are placed
on pulleys 38 and 39 respectively eonnected
to springs 167 and 16 respectively counter-
acting the attraction of the coves by the coils
14> and 14" respectively.

The writing apparatus of the receiving

statien consists of a writing plate 40 and a

pencil 41 which by means of link systems

19, 43 and 45 earvesponding to the Jink

systems 19, 20 and 21,22 of the transmitter
is cennected to the pullevs 38 and 39, At
one of the relay magnets, for instaoce 8, is
provided a polarized armature 46 operating
a cirenit closer 47 in a loeal civenit 48 of the
receiving station. This local civenit com-
prives a small solenoid 49 the cove 491 of
which earvies the peneil 41 and is movable
up and down in a evlinder 492 of non-mag-
netic  nmterinl. gpring 493 normally
Lolds the peueil raised from the writing
plate 40, while the solenoid 49 when excited
attracts its armature and presses down the
pencil against the writing plate.  The eyl-
inder 492 ix hinged to the links 42, 44, (Fig.
93). The armaiure 46 is so arranged that i
is noet attracted when the divection of cur-
rent flowing through the line wire 1% is that
obtained by pressing down the writing plate
18 of the transmitter. As long as the arma-
ture 46 1s not attracted the local civeunit 48

Y
AN

venzaing closed so that the pencil of the re-

ceiver is kept pressed agamst the writing
plate 40.

The systemn now deseribed works as fol-
lows: When the peneil 17 of the transmitter
is moved cver the writing plate 18 produe-
ing thereon for instance usual hand writing.

4.

the pulleys 23 and 24 will be turned by |

means of the lnk systems 19, 20 and 21
respectively, wherchy the brushes T and 7
will be displaced along the commutator 2.
The latter being rotated at arbitrary speed
Turing the writing causes the transmission
through the line Wires 1* and 1* of pulsa-

9%

intervals thereof depends on the femporary
positions of the peneil 17 on- the writing

1,064,811

plate 18.  Said pulsations will cause corre-
sponding pulsations in the local circuits 12
and 197 wheveby the cores 15* and 15° re-
spectively will be attracted more or less into
the vespective coils 14® and 14° and thereby,
by means of the pulleys 38, 89 and the link
svstems 42, 48 and 44, 45 move the pencil 41
of the receiver synchronously with the pen-
¢il 17 and in the same path in which the
latter is moved. ’

It is evident that the movements of the
pencil 11 of the receiver are independent of
the polarily of the pulsations coming from
the transmitting station, in as much as the
magnets 8 and 8§ work independently
thercof. The polarized armature 46 will
however not be attracted by the pulsabions

“sent when the writing plate 18 is pressed

down, and consequently the pencil 41 will be
kept in contact with the writing plate 40 by
meang of the solenoid 49, as long as the pen-
¢il 17 is kept pressed against the plate 18.
When the pencil 17 is raised for instance for
producing spaces between the words or for
commencing a new line the polarity of the
current fowing throygh the line wires will
e reversed by the switch 31 being reversed.
Oun acconnt thereof the polarized armature
46 will be attracted and break the local cir-
cuit 48 so that also the pencil 41 will be
raised from the plate 40 by its spring 493.
Therefore what is written on the plate 18
thus will be accurately copied on the plate
10 independently of the amount of the
sirengtl of current that flows through the
iine wires and independently of the speed of
rotation of the commutator within limits
which need not he overpas=ed. The writing

i suitably. made on usual paper that is
placed on the plates 18 and 40. .
In the syvstem shown in Fig. 3 which

serves (o transmit type writing a comnnt-
tator € is used at the transmitting station .\
having w mnnber of brushes 50, 51, 52 and 53
placed in fixed positions. The conxtruetion
of said commutator in other parts is the
<ame as that of the commutator shown in
Figs. 1 and 2. A difference resides, how-
ever, in that the local civenit of the receiv-
inastation B comprises a nuniber of relays
or electromagnets which will be operative

for different effective strengths of current.

of the local cireuit. This system is based
upon the principle that if the current is led
throngh the one or the other of the brushes,
4 determined effective value of the current
in the local eireuit of the receiving station
will be obtained for each brush.

The electromagnets of the local civeuitare

L gimilar to each other except that their wind-
Cings have a different nomber of turns.

The

s springs of all armatures are of one and the
tions 1he length of which in rvelation to the

= . .
Ctremagnets are so proportioned that for a

i

sane strength,  The windings of the elec-

cortain o Tective value of the current of the
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local cirénit a certain number of the arma-
tures are attracted and the armatures are so
arranged with relation to each other that

-~ a contact will be obtained between the last
§ attracted armature and the following non-
attracted armature. In this way such a

- contact will always correspend to a certain
brush of the comx.utator, and the number

" of such contacts corresponds also to the
16 number of brushes, By providing the com. .
' mutator for instance with seven brushes it
is thus possible to control seven contacts at
 the receiving station. If a further connect-
_ing  eircuit be provided, having seven
15 brushes on the commutator or being’ con-
nected up to the same brushes as the first.

- menticned connection circujt it will be pos-
sible to control a further set of seven con-
tacts at the receiving station. In this case

20 it is suitable to combine the local circuits of
the receiving station in’'such a manner that
each local cireuit is led through one contact

In each of the two groups and closes the two
connecting circuits eac}f) through one brush
25 of the commutator or both. through one and
the same brush.  In as much as here 49 com-

binations are possibléx49 local circuits or a

corresponding number of electromagnets at

e receiving station may be operated in

30 this way by means of seven brushes at the

transmitter and. fourteen electromagnets at.
the receiver. - S .

For the sake of clearness only  four

- brushes are shown at ‘the commutator in

35 Fig. 8. The transmitter may ‘Ye provided

.. with a usual key board &f -8 type ‘writing

achine having depressible 'keys. These

keys which are not shown in the drawing

serve .each to. operate one circuit-closer

40 which when closed connects the two connec-

~ tion or line wires 1= and 1° to two of the

brushes 50—53 or to one and the same brugh.

In the drawing it ig assumed that the key

above the circuit-closer 54 is depressed so

45 that this circnit-cloger is closed, while the

other circuit-closers are open. The circyit-

" closer 54 serves to connect the commutator

brush 51 to the wire 12 and the brush 52 to

the wire 1% In similap way all circuit

50 closers are arranged to connect the. two con-

nection or line wires to two brushes or to

one brush of the commutator,

In each of the two line wires'is provided

a. sensitive electromagnet 8 and 8§ respec-

55 tively at the receiving station each magnet

having an armature in the shape of g dia-

phragm 9» ang gv respectively which serves

to close contacts 105, 112 and 10°, 117 re-

spectively in the loeal circuits 19 and 190

60 respectively. In the local circuit 1%= are

arranged four relays 95, 56, 57 and 58 the

. armatures .of which 59, 60, 61 and 62 are.
- arranged closely ‘to each other and are con-
nectedgup in the circuits of g corresponding

85 .numbe_rjofkelecti'omagnets corresponding ‘to |

of an adjace

In similar wa
and 62,
78 ind
the last
tracted.
are similar to each other except that their -
windings have a different. number of turns
so that they work for different minimum
strehgth of current. :

74 indicates a source of electric current at
the receiving station supplying: current- to :
the electromagnets 63. These electromag- -
nets are arranged in well known mannér to
eys of a usual type writing
For the sake of clearness the
type writing machine proper is not shown.

operate the k
machine.

and 12¢,
122 which a
taln such a

tion.

S

the circuit-closers operated by the keys at
the trans - itti
magnets that
| cuit-closer 54

ng station. Of these eloctro.-
one corresponding to the cip-
is indicated by 63 while the. .
others have no reference characters.

The armatures 59, 60, 61 and 62 are ar-
ranged in such a manner that an attracted
armature is in contact with the contact piece
Dt armatiire not attracted, but
when also the latter is attracted, the said
contact will be brokeh.

64 indicates a contact piece with which -
the armature 62 makes contact when at-
_tracted. - ' } S

In the local civeuit 19v are in a similar
way provided four relays 65, 66, 67 and 68
having armatures 69, 70, 71 and 72 arranged
¥ as.the armatures 59, 60, 61

icates a contact piece with which
armature 72 makes contact when at-
All relays 55 to 58 and 65 to 68

The system described with reference to
Fig. 3 works as follows: I a key, for in-
stance that corresponding to the circuit-
cleser 54 of the transtitting station be de-
pressed, this circuit-closer wil] connect the
two line wires 1* ang 1 to the commutator
brushes 51 and 52, so that pulsating currents

with a determined relation between their
length and the
through the line wires, These pulsations
act at the receiving station on the two elec-
tromagnets which in their turn cause corre-
sponding pulsations in the local circuits 192
he pulsations in the loca] eircuit
re caused by the brush 51, ob-
n effective value that the mag-
nets 55, 56 and 57 attract their armatures,
while the armature.58 remains in idle posi-
The pulsations in, the circuit” 199,
which are caused by the brush 52, obtain .a
somewhat smaller “effective value so that
only the magnets 65 and 66 attract their
armatures. i -

The result of the attraction of the arma- .
tures will"be that a local circuit through
the type writing magnet 63 is closed in the
following way: From one pole of the bat-
tery 74 through armature 61, the insulated
contact piece of the armature 62, the elec- .
-tromagnet 63, the insulated contact piece of
|- the armature 71, and the armature 70 to the
other pole of;the battery 74. The -electro-

intervals thereof will be sent
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magnet 65 thus is excited and operates its
key so that the o ospondin@f type is writ-
ten. The working when ~losing the other
civewit-closers of the key. uf the transmit-
ting siation iz substantially the same as that
now deseribed,

laving now described ous
what we elabin as new and fleblxc to
by Letters Puatent is:

1. Tn = system for operating electric ap-
pm':xtu% from a distance, the combination
of a transmitier having means for generat-
ing pulsating Pio(*tru currents and manuaatly
operated means adjusting the relation
betwun the lengths md intervals of pulsa-
tions, . a receiver cousisting of a switching
relay asctuated by the pulsating currents
from the transmiiter, a Jocal cwrcnit con-
trolled by said switching relay, and a re-
ceiving apparatus operated in accordance
to the effective value of the pulsating cur:
rents excited in the local eireuit %y the said
switching relay.

9. In a system for operating electric ap-
paratus from a distance, the combination of
an electric source, a rotary commutator con-
nected to said electric source, means for
leading off {rom thie commutator milsdtmg
elcctmc currents, anmual}v operated means
tor adjusting the reiatmn between the
lengtle and intervals of pulsailon, a line

a receiver consisting of & switch-
ing rﬂlav connected to the line cn'auit,
local civeuit controiled by said switching
relay, and a vecciving .xppa,s'ahm in said
local circuit operated 1n accordance to the
effective value of the puisaﬁw (uuﬂnt: ex-
cited in the loeal circuit by the said switel
ing relay.

3. In a system of ()pmfum(* electyic ap-
paratus from o distanee, the combination of
a transmitter having mmn\ for generating
pulsating eleetric currents and manu 1{1\

invention,
secure
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s
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opevated means for adiusting t]y\ wh! on | ¢

between the lengths and intevv

als of pulsa. |
tion, a line eiveult, a

a receiver consisting \)I Q

draphragm interrupter conneci io
the line .circull local i un controlled
by sald interrupter, and receiving appara.

tus operated in accordance to the ewu'w
value of the pulsating exeited
the local civenit by the Dinterrupt

4. Appavatas for telegraphi
ston of writings and dyawing
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rents
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(R ter, |
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e by

transinis- |

of a transmitter having means

g two sels »mmmw eleciric cu”‘ont&
hand operated devices for varving the vela- |
tion between the lengths and the ntm\ql“i
of the puls 5, a0 receiver con

8i1

switching rnhvs connecting to said line ciry- 60

uits, local  circuits controlled by said
SWIL(.h]TI” relays, s peneil, and electromag-
netic meuns in the said . cal circnits for
moeving said pencil in au,ouhmce with the
effective value of the 1 ilsating currents ex-
cited in said local circuids.

5. Apparatus for telw7':\1>hlc I‘dllbfﬂlSSxOD
of w r‘tm«“b and drawings, consisting of a
D snsmitter having dn electrie gource, 8 ro-
tary commutator 1or generating pulsating
electric currents of different re latlons he-~
tween the lengths and intervals of pulsa-
tiens, two line cireunits, a vecelver having
two switehing relays connected to said line
cireuits, lecal circuits controlled by said
switching relays, a pencil, and coils con-
nected to said Joeal cireuit’ for moving the
pencil in accordance to the effeetive Va]ue
of the pulsahrm currents excited in the sald
local cireuits,

6. Tn an apparatus for telegraphic trans-
missicn of w rm-x.@ and drawings, the com-
bination of a fransmitter consisting of hand
\pemme writing means, means for gener-
aling two sets of pulsating currents ]Javmg
a variable }eb’fim between the lengths and
intervals of the pulsations, a receiver con-
ing of two switching relays, local cir-
cuits controffed by said switching relays,
writing - means and uedwmas_{nntw coils
connected to said loeal cirenits for moving
the writing mmm of the receiver in accord-
ance with the effective value of the pulsat-
ing currents of the said local curren s
T

SN

65

70

75

80

84

qis

90

-

48

Joaeey vy oy
LAl

¢
m
pulsating 136
Tatien 1 h\e :
of the pu ]\AU S,
comumiator in H
snid \?mmp measns,
Pve 1 if 105

cireu 7m
means, and coll 'f'
eans 111 At fll(ul(]\.L W
the prdsating currents

as our

in

H'\ ‘J‘ll(‘ N

-
Panaian,
DEraran,

OGN



