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_--paratus for, the transmission of pictures in tele-
- vision, telephetegraphy, telecmemategraphy va~-
riation: of the character of the. picture by elec-
trical means ‘and for. similar purposes.’ |
~-such methods the pictures to be transmitted are.
- .split up into spots whereupon- the varying light
~ - intensity ‘'of such. spots. 1s converted into. varia-

+ tions of electrm energy.. Such varlatlens or 0s-

1

cﬂlatlens are transm.ltted to a receiver where-
‘they..are re-converted into. Var:tatmns of light -
i-.._j;mtenmty, and the several spots are re cembmed;-
._-jmto plctures T -- , | RIS
- 16 is.an eb.]ect ef my mventmn te prev:lde an
;.'--'1mpreved method - and apparatus for “the pur- .
- poses’ spec1ﬁed W1th a view-to ebta1mng increased
j;ﬁneness of subdivision. In the methods and ap-
-~ paratus as heretofore devised, the. fineness of
o the subd1v1s1en is uniform: throughout the area_' -
of the: picture, or substantially so. However,. it -
has-also been- suggested to increase the velocity =
- . of splitting-up toward the edges of the picture;, -
~ - hut here the variation of the splitting-up ve-
o loeity is not determmecl by the general character
| ,of the picture.  According to my invention, on
-7 .the other -hand; the splitting-up velocaty is reg= o
oo oulated- durmg the transmission in- accordance _-,._mentally from all known methods n. Whmh the
R “with g pmperty of the ‘picture-eiements which in .
P turn ‘varies with the character :of the pictures.

- :Any desired property of. the. plcture elements
L ,’5may be. selected -as the determining factor for.
- the sphttmg-up -velocity. - For instance, the fre-
© + " ‘quency of the currents - transmitting the light
, __;vanatmns 1may ‘be used as such factor. -+
- 'Fhe-problem: : may be solved in Varmus Ways
'?,;for instance, by -arcuating . relay.s threugh the
- ‘medium of resonance circuits which in turn in- -
. fluence the: sphttmg-up Veleelty The means for
performing my-method may- include a control -
-“strip-like the- strlps or bands which are used in-
w00 the copylng of : cmematograph films or for the
e _,__:.-_']shuttle control in looms.
~ .7 bear.a copy or repreductlen of the pictures to be
B i.-'-._’f_;transnntted for: instance, a copy which is-with-
out -the perf ect: deﬁmtlon ef the erlgmal 01' g
raster copy. . :
~..;In the. follewmg spec1ﬁcat10n I shall descnbe
by way: of example an apparatus in-which the =
_ light. intensity of the several picture: elements is
_utilized for controlling the splitting-up velocity,
o the- Velomty being: nermally decreased with the
- intensity of the elements..
- . _with the psychological: function of vision as the
" 'picture elements will attract the attention of the =
At jﬁ spectator 1n proportmn te the1r 111"3811511}}"

Tlus is in accerdauee

My mventmn relates to a method ef and ap- |

In all

The control strip may .

-How-

o
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- ever, the veloc1ty may alse be 1ncreased w1th the T
~intensity if the character of the picture rendersi
-?thJs desirable. | |
‘In the amplest 1 orm ef an apparatus for per-'
i ermmg my invéntion the sphttmg-up Velemty is
regulated by a strip Wthh is a copy ocf the p1e—'_
“ture to be- transmitted. The Var1at10n of ‘the-

splitting-up velocity may be 1mpressed on a fun--'? |

le__ e1 ent1a1 ceeﬂiment N
| | db
| dt

in g dlagram in ‘WhICh the ve1001ty b of the hght_.
'spot is plotted against time . |

This - last—mentlened method dlffers funda—

‘The apparent intensity of the picture
elements. is then’ 1nversely preportlenal to the. D
= 'VEIOCITJY of the spot, that is, 1t is a functmn of the' |

damental oscillation which: may serve fer syn-
_-_ehremzatmn at the same time. "

‘The last-mentioned method may e modlﬁed..:-__-.
~ as follows: At the receiver the intensity of the .
o _fplcture-generatmg spot remains constant but the -
-spot is moved at higher speed across the darker = . =
“elements - and at lower speed across the lighter
f_elements

25

variation ef the erdmate in the dlagram is con- -

- spot is varied. . In the novel method,. hewever

--.staut per unit of time, at least for the same
 picture elements, while the light- intensity of the 30 |
the hght 1nten51ty is mamtamed censtant and- R
the variation of the ordinate per unit ef tlme is
-'.}Varlecl ‘According to :the fundamental idea of

-~ my invention the sphttmg-—up Veloc1ty is a func-
~ tion of the properties of the picture elements, as
will be understood from the following considera~

tion: In the old metheds the modulatlen to be_. -
transmltted was a functlon ef the varlatmn of m-' K

tensity related to the ordinate, while in my meth- -
. od which may be termed the “coordinate con- 40
'trel” the modulation te be transmltted is the in-

'-'tegral of thlS functmn If thls functlon 1s dis~ '

K

solved. in accerdance Wlth 23 FOUI‘IEI‘ serles the :

_"-amplltude of the members of hlgher order- is
' smaller than in the old method which may be,

%5

termed the “mtenmty control”,.as in consequence

ferent1a1 quetlent

L In the dramngs aflxed to th_ls spemﬁcatmn :_
and f ormmg part thereof systems m whlch my_

‘of the integration the several - members mu_et be__. R
"..dlwded by their order number. . . - S

However, instead of the orlgmally glven func-_f_ 50
.tmn or its integral, I may transmiit any other =
- function derived therefrom, for mstance the clJf-‘
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S . R Flg 1,

s drum 2.

| method mey be performed ere 1llustreted dl&--- -*
o grammetleally by way of exemple S

In the drewmge

Flg 1 -is” & . dlegrem of e, system mcludlng e,

sender end a receiver, -
Flg 2.isa dlegrem of a mcdlﬁed sender end
Flg disa dlegrem of a receiver. for this sender
Referrmg now . to the dremngs and first to
i is ‘the~ ﬁlm 10 be trenszmtted 2 is- a

Tfeedlng drum on'a sheft 3, and 1.is a motor or.
other- mechanlsm for nnpertlng rotation :to the.
T ‘disa source.of light of conste,nt 1nten--
L sity; B, 5 are condensers; and 6:is a mirror of a -

. -_gelvenometer which projects the light. reys fro:m.

.. 777 .photo-electric . cell” to: Wthh the light is- Pro- .-
.+ jected through the fAlm .

lml 3153,

the condenser system 0, 9 onto the

*_cuit of the cell 8, and 18 is a magnet wheel for..

= ',.-""_-f:tnduc1ng voltage in: the coil, NEN
on gear. by which rotation is. nnperted to the Wheel

BN 20 4 0-from. the shaft 3. Energyis induced.in the: coil -

52 is o worm.

© . -8:as often as-the film 1 has been moved for the =

R '::'55

..- .-\'.-' . . .
g : -
-t " " . ..
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- -_~-:-_-mdth of one Tow. of plcture elements tlne belng
<7 ‘termed the: “primary- splitting-up”.
'i;;-i""_-'2"5”j.;a,mphﬁer in “the ~circuit of . -the gelvenometer
LU .*.."‘fWh.ch controls- the mirror 6..
-.r_:;rney bhe 1nserted between the ﬁlm Pand the cell

- 8.in. orde1 1o compensete the voriatron at the

l3 is an

45 1s -3 '-"lter whlch

-----

."-E'::-'-.'."-Tﬁlter be:tng sultehly eelected

iﬂ is a. system connect1ng the eender Wlth the
recewer 2

densere and H 9 IS a mlrror of . e, galvanometer
i is, e rotary dlec on a sheft 24 Whlch is eqmpped

Wlth a system of. lenses or mirrors: for. optlca,l

compensa,tlon An eerlel plctnre is genereted at”

21 and: proJected onto a screen 23 throneh the
obJectwe 22, :

- Rotation: 1s 1mperted to the system 29 throngh
the rnedlurn of a wheel: 25 on the shaft 24 with -

coopera,tes with the wheel’ 25 --

~Current from-the system !d whrch 1f des1red
1s emphﬁed at. 28 -flows. throngh the coﬂs of the
gelva,nometer Whlch controle the mirror. 19 and:

through the coijls-of- the electromegnet 2'5 ‘the :f:fe,nd atransformer. coil 40,

being connected in series..- _

alnductn?ely connected’ Wlth the treneforrner eoil”
~-40 and by its voltage controls a tube-42.
" tube’in turn controls a glow lamp 43the’ 1nten31ty_ o
*Ve,rla,tlone of which are: comblned 1nto a plcture T

““coils” ‘being connected in - perallel or- in - series.
The wheel 25 which e,ots as a. synchroneue motor
is: roteted so as’ to comblne info-an area the hght

~from the'source - 167in- eocordence W1th the pr1- f

mary sphttlng-up of: the ﬁlm #at-the-: sender

Suppose that the film: 1 is perfectly treneper-

ent ‘the mirror €: oscllletes in:: confornnty Wlth
“the: a.lternetlng volte,ges 1nd11ced in ‘the’ cml 9 as
‘the-resistance of the* cell ¢ is a minimum, “the
cell belng permenently in: lnenced by the full ﬂow
“of hght TThe- emphﬁer 3 must be ad;;usted 'SO-
that the llght rays from the IIllI'l‘OI' 8 handle the
. entire: Wldth of ‘the" plcture “This- operetlon is-
e1mller 10 thet of- mere ephttmg up uystems
Wlthout reguletlon*--— ST <
Suppose now that there 1s a8 dark lzne on the

ﬁlm 1 the’ curtent is: Weekened ‘and: the oscllle----

tlon veloclty of: the gelvanometer Which oper etes

“the mirror 6 is reduced in ‘preportion untll the
voltage induced in the coil @ hes e,tte,lned 2:Cor- © .

The followmg llght- 2

respondmgly h.gher velue
“er-area of the film’ 1s hendled at g correspendlng

ly hlgher Veloclty on eccount of the reduced. re-
sistance: of ‘the. cell 8.1t will be: underetood that
-the. dark: elements ceuee slow Verla.tlons of the'

; "-"_ current, while the light elernents oause repld

k

Vanetlons of the current PEE
At the recewer the nnrror !9 performs the

2 011,737

-seme movements as the mirror B at the sender
- “ . 'When the picture: d1sp1eys a dark element at the -

. sender, the light at the receiver moves slowly -
ACIrosS the correspondmg part of:the picture.
: “On the other hand, if a light element is dis-

g 1s a. c01l in: the cir-: .-

.28 is an. emphﬁer ‘at the end of the -
eystem M lﬁ 1e a source of llght E‘l 18 ere oon— |

P L T
'

pleyed at the sender, the light at the receiver .

the plcture

-:"moves rapidly: across the corresponding part of -
In accordence with this: verleble |

- velocity of: the hght spot the se‘verel parts of the

-picture eppeer llght or dark, If the p1cture at

- the sender is & negetrve the plcture recewed at:
---r-t‘le recerver will be'a.- pos1t1ve | |

In the exemple descrlbed the degree of ﬁne-' .

ness is edapted to the character of the ‘picture
15
may - also be edepted to the primary Sphttlng—up' A

"only during ‘the secondary  splitting-up, but it

oy 1ntensrfymg the reaction of the induced volt- '
age on-the. genera,tor s6-as to eppreclebly in- |

rota,ry dlSC 20, th its: system of lenses’ is re-

*mum -inertia, for: metence oscl]logra,ph means.,’

~If ‘only the rising or descending branch of the |
preferably both; |
~ branches. are arranged at. a different average-
~ gradient, with the brench for: effectlng the spht- -

alterne,tlng voltege is utllrzed

tmg ~Up: hemng the smaller gradient.-

- Referring now-to Figs. 2 and" 3, 31 is: a, spht- o
; tlng-up element, for instance, a. N1pl{ow dlsc 32
st photo—electrrc cell, end 33 is a/ tube under

_the ‘control ‘'of the. cell. 82..

iuence its velocity. Preferably, in this case the
20 -
Dleced by any other suitable-means having mlm- --';.5 o

25

‘az.condenser - -34: Whlch by contectlng means-395 '

NIDKOW dlSG 3h.

“influences the trensmlttlng system 37.

_'h?_';?s short-cdircuited as often as a row of ‘the p1c-"_"'._-,
~ ture. hae been. sphu up hy one: of the holes in:the .

“The voltage at the condenser

-84 controle a tube 36 whlch directly-or 1nd1rect1y :
By the

“condenser ‘34 the intensity values of one row are - -

integrated.and:at the end of- each row-the in~

- tegral velne is" reduced to zero; so-that the in-
'tegratmn cen be re—sta,rted at the begmmng of |

magnets or iron poles-26.. 2'! 1s a magnet Wnlch “the next row

Referrmg nonr to Flg 3 38 is a tube Whlch is
'controlled by the

moduletlcn transnutted
through the' system 37 “The:anode. current .of
‘this" tuhe flows through en ‘ohmic’ re:nstance 39

by means of ‘the: N1pkow disc-44."

~This g

the coils-39 and-40 .-
- 44 is-a-coil- whichis

50

- AS compered with the: 1nductwe resrste,nce of o

the coil: 48;.the ohmic resistance 39 ‘should.'be &
~high; and. the grid- current of ‘the: tube 42 showld -
~be small as’ compered with the ‘anode current of .

'the tube 38.- In: this. eeee the current Ank the

- 'coil 48 end consequently» the - magnetlc field-of -
-the coils 40 and 41, is proportional to the:modula-
tlon transmitted, i €. proportmnel to the mtegrel_ |
3”‘of 1nten31ty related to the- coordmate or-to the -
“time in-the case of eynchromza,tlon
'1nduced in:the coil &1 is the dlfferentlel ‘of field -
1nten51ty related. to-time, and: ‘consequently equal
~to the intensity to be transmitted. The'modula-
‘tion at the tube 42:is therefore equel tothe modu-“- -
“lation: effected by the photo electuc cell 32 or the -
- tube 33 50 that the- glow lamp 43 in’ combma,tlon -
_.-_mth the. N1pkcw dise 44 operotes like any:one of
“the usuel televmmn recelvers mth 1ntensrty |
control T . He
“This arrengement has a two-fold edventage es. &
w*?:compared with the usual: dlrect transrmssxon of
the modulatlon of 1ntens1ty By the mtegratmn

'I‘he voltage_

“The tube 33 chdrges



synchrenlzmg a,ppe.ra,tus of. kncwn type. .

oo Al ccmpered mth the. ‘method descmbed Wlthl |
T ;._:L';z.reference to Fig. 1, the novel method has' the ad-~
:;-,--*r5555?,;.V&ntage that the eqmpments of the sender and s

RN B 2011737

_;é}the convergence cf the series representmg the
~original function is mcreased and. the width. of )
-the frequency band is reduced, or for a given °

"width of the frequency band, more deteuls can be

“transmitted. - The second-advantage is that by dlsta,nce which. comprises developing a llght

.bea,m scanning a- picture with a- ccntmucusly;_,.f_-'_',.. o
“moving light beam, converting the light 1mpulses,
‘into an electrical impulse and varying the veloc-
Ity cf. the scanning light beem ab the. tra,nsmltter R
! 1
of the plcture the electnca,l control of sa.ld light - . -
ected .in dependency upon the =~ =
value of an electrical: quantity, the instantane-. = -~

- ous value of which depends upon the instantane-"" . |

.7, the integration the amplitude of the harmonic
. -corresponding to the row-frequency is very much
L ___-_'f-'.__~_'-;.j.1ncrea,sed so that the modulation supplied by the
- 'tube 88 is pe,rtlcula,rly suitable for: cperatmg a
4o N

- the receiver are the same as are used for the.

~+/15. known methods of intensity control and only re-

- quire completion by ' the - additional 'amplifier.

- j'.- 20 -

30

‘throw-over switch,

.-~ means described. It is also possible to adapt the:
- method described. only to the receiver or .only L
L to the sender S50, tha,t amplifier means hevmg a .
__'lcwer range of frequency may be used. In thls-_}-:
. .case the equipment including the tube 33, the .
' tube 43 and the intermediate parts, is arranged
. either at the sender or at the receiver and that :
NS '.'_Qpart of the amplifier means which is undeswably-

e 013..11]:1 e

o 1oAn epperatus fcr transmlttmg plctures at 8
e -_.'-*dlsta,nce by sphttmg -up and recombining, com-- .
- prising a sender at a transmitting station; and
. a receiver.at g receiving station, a. phctc-electrlc-___
- cell at: the trensm1tt1ng station, means for con-
ftmueuely moving past said. cell the plcture to be -
-7 split up, a circuit connected to said- cell, means
. connected to said circuit for projecting a pencil’

':':":."::-:60_'.1770f light through the picture onto said cell, means

. 25 influenced by the frequency, is arranged. inter- -
- - mediate the tubes 86 to 38.

R - 'With such’ eqmp--.”
w7 ment at the receiver side the condenser 384 may
oM be short—c:1rcu1ted in eccerdence wlth the mcve-_:_f--'
" .ment of the Nivkow disc 44 ‘or by any known
or if . exeeptlcne,lly high re-
“ceiving a,mphtades are enccnntered “The latterj,
Lo system owill ‘particularly be adepted if a syn-
. chronous sngnal is transzmtted at exceptlena,llyi
o .-f_.f';hlgh amplitude. - ,_
a0 I is understeod that the apperatus descrlbed i
-_'-"'-';j-_-:_:f_j---ffonly embcdles examples-and that my method ma,y-;,
.o -be applied to other television apparatus,
-;f,_-..j;_;;ﬁ_j::,}:_,”fwhmh for instance, spllttlng-up is effected by the
- Weiller mirror-wheel; or oscillograph means.
© “'jo . The -method last described, to wit, rendering.
.. practicable the adaptation of an intensifier ele- -
< ment which is influenced by the frequency to an
"~ undesirable extent, may be used also in connec-
R - tion with the amplification of other: mcduletmns
fcr instance, the- modulation. of sound. s
| " Generally I wish it to be understood tha,t I dc
S '_::,?f_--”net desire to be llmlted to the exact details of
" construction shown and described for obvious -
- "‘*-"_jmcdlﬁcatlcns will occur: te a person skllled in

50the art.

in

. 7In said - circuit adapted to impart - continuous
o _;_-"mcvement to said. projecting means and. to be in-

:f' '-f;_f’_ :f'}a, dlsta.nce Wthh ccmprlses develcpmg a light -

o fluenced by the conductivity of said cell under
oo+ the varying. 1nten31t1es of light admltted to - said .
- _'_'.f;j; 6‘5.6.'_'%ce11 for varying the’ velccn:y of the continuous
.- . movement of said: projecting means in.conform-
. ity with the tone of the picture, and means at

. the receiving station a,dapted to be controlled by -
. said regulating means for operating. the recewer-;'.“'

70 _in synchronous relation to the sender.

. beam, scanning a picture with a continuously
"mcvmg light beam, converting the light. impulses |
omE ':1nto an electncel 1mpulse end varymg the ve- -

. beam bemg e

- . .

- . ' . A .
' . .
[ LT ; . .
[ - ] [
- " -
. N " '
4 - [ [
[
' - .
. - - . -
. [

1 .. . -

lcclty cf the scennmg 11ght beam at the trens-- o

Va.Iue of the p1cture

_ mitter and receiver in accordance with the tone_ IR

‘3. The method of tre,nemlttmg plctures cver a o

~ous deflection of the beam and the first deriva- -
~tive with respect of the time of wmch is pro—-:_;;. —
pertlcnal to the tone of the picture.- I
4. The method of transmitting plctures cver a
."-dlstance ‘which comprises: - developing -a light
‘beam, scanning a picture mth aQ ccntmucusly
- moving light beam, converting the light impulses -
- into an electrlcel 1rnpulse and varying the veloc~
- ity of the scanning light beam at the transmitter
_and receiver in accordance with the tone value
of the picture, the electrical control of said light
beam belng effected in dependency upon the - o
“valie of an electrical quantity, the mstanteneous,'_ S
value of which depends upon the mstantenecus'_;_.! SR
deflection of the beam. and the first derivative ~ .
with respect of the time of which is pr oportional 80 -
to the tone of the picture, the values of the elec-- -
trical quantity being transmitted to- the receiv- .~
- ing station -and the light beam at:the recelmng-:;'__;_: I
. station bemg ccntrelled by the values cf the_ _—
-'---“que,ntlty .
5.-An. a,ppara,tus fcr transnnttmg plctures et C
'e, dlstence by splitting-up and reccmblnmg, com-
prising a sender at a transmitting station, and= =~
‘a4 receiver at a receiving station, scanning means. -
for spl:tttlng up the pictures at the sender, scan- 44
‘ning means for recombining them at the receiver, = . =~
-means for 1mpert1ng continuous mcvement to - -
said scenmng means at the sender and at: the'}'__ SR
‘receiver, and means at the trensm1ttmg statzcn, S
.. controlied by the tcne of the plcture for. varying 4'5: L
the velocity of the’ contmueus movement of'said
scanning means- a,t bcth transmlttmg end re- ]
ceiving stations. S
6. An: apperatus for trensnnttmg plctures a,t a |
’dlstance by splitting-up and recombining, com- |
. prising a sender at a transmitting station, and
a receiver at a receiving station, ‘scanning means |
for 5p11tt1ng up the pictures at the sender, ‘scan- . ¢
- ning means for recombining them at the receiver,
- means for imparting continuous movement to
. said scanning means at the sender and at the
_-receiver, and a current generator at the transmit- - o
‘ting statlcn controlled by the tone of the picture
- for varying the velocity of the continuous move~
ment of said scanning means at bcth transm1t-
'-_-tmg and receiving stations.

15

50

7. An apparatus for- transmlttlng plctures at a_ |

_"dlstance by sphttmg -up and. reccmbmlng, com-
‘prising a sender and a receiver, scanning. means -
for splitting up the pictures at the sender, sca,n-"?- -
ning mea,ns for reccmbmlng them at the receiver, -

5 meane for 1mpert1ng continuous mcvement to SRR
. said scanning means at the sender and at the

L RUDOLPH THUN

-receiver, a photo-electric element at the trans~
-;':_;,;'_mlttlng sta,tlen whlch is contrclled by the tone -
-2, The method of transmlttmg plctures over - ‘of the victure, and. mee,ns controlled by the photo -
~cell for varying the velocity of the: ccntmucus--
‘movement of said scanmng means at the trans- |

._.mltter and recewer | S
o N - 7__5_ S
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