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Description
of |the
Ahti-collision Miniature Device /

KSA 5

Coe
. Lo Lt

" (This description corresponds to a further state of development and differs l/ »

. A .
in certain details from the preceding functional mode1,3'. v

- . ; .
o The specially included wiring diagrams, circuit-component lists, and structural

circuit diagrams are required for the wiring and cabling).

!
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I.

General Description of the Miniature Unit KSA 5

A. Why.miniature unit? . i

The anti-collision unit KSA~5 is a minjature unit. However, with respect to
T . |
image resolution and range it corresponds approximately to the ordinary types,

The device is miniaturized by the following measures:

1. Limlted to only one v1sual indicator.,

2, 'Gyrocompass terminal abollshed thus ellmlnating north—
stabilized 1mege. | N
3. Manuélv;%;??§3§%§5g952v§i§st%on tuning with omission of tuning amplifier. V//
L. Partial use of subminiature %ubes;
5. Use of a statically focused pictﬁre tube,
6. Inclusion of a 10 ... 12 kw ;agnetron.
7.' Low power consumptlon, less ihan 35 w on the secondary side of the trans-
former as a result of points'l ... 6.
8.‘ Eractlcal_compact struct;ural‘f'orm.~ : /1,LA0,;A;Z;M~@'VLAAEK : V///
The unit consists essentially of two dripproof-housings, of which one ;6n—~ -
tains fbe transmitter with tﬁé appropriate modulation and the major poLtion

1 {
of the receiver, while the other contains the picture tube with the appro-.

priate beam deflection, the remainder of the receiver, and the target-r
. ' ( :
measuring instruments. Since the 1nd1v1dual devices contaln within them-

‘ Aoyt o /f/a// o f\lﬁ»’,«,,/ 4T §~> i
‘selves their approprlate power supplles, furtheymhou51ngs are superfluous.

A pivot antenna and a mlnlature set of transformers are the only re—

. —— e Cpe e e e . . - . 1
! malnlng parts of the un1t N |
B .

The following structural advantages ‘also result from these measuress _
i , i

'y - - 3 3 3 . . 1
The transmitting and receiving device can, since it contains no control knobs, be

_ .. , . :
mounted on any free SPace and must merely be accessible for repairs. Its location

|

I .8hould, as much as possible, be in a free space beneath the antenna, in order to av01d

5 50X1-HUM
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- \/\,béc&;«t«w§ : v ' ' ' v
o long a.nd complicated laying. of tubula.r conductors. ' :

|
The visual indlcator, located opportunely on the bridge, can be mounted dlrecbly

- - against the front window wall. On the sides too no free space is required, since all
| the control elements are located on the ?ront.' plate and in case of repairs the entire / ;

l
insert must be removed from its sheep-metal housing ? the observer. i
The transformer can be lccated anypié.ce on board; the antenna is outside the
premises in the open. , B i :

Thus we have at our disposal-{a-device, which, owing to its small space require-

ments and its low power consumption, can be installed on the smallest ships, but is in
: l§

. . N l
no way inferior to larger devices in its range, resolution, and measurement accuracy.

B. Certain Characteristics and Data

1. Transmission pulse 10 ... 12 kw ' )
S.ﬁ [T L B z /

-

2. Repeti’ti'on rate 1600 cps
3, Pulse widths 0.1/ F,s (up to 1.5 snf) and 0.5 ps (from 3 snﬁ

Le ‘Antenna. revolutlons, a.ppro;cuna.tely 20 rpm

5. Half-width of the antenma, 2% horlzont.al 20% vertical

‘ 254 )
6. Receiver sensitivity 25 k xgo ¥ /< 2 W /2220
! . . ) STlc - (& )

| ’ . 7. Intermediate frequency 35 Mc

8. Bandwidth 10 Mc
9. Relative representation .

-10. Ranges. 0.75; 1.5; 33 ‘6; 12 sxl‘n"(eabh.can be ‘ext;énded Emxkici continuously to
| double its given value) |

1. Riéture—tube diameter 9" |

12. Dis'.c.ance'méa.sureinent with va.riab'le range~finder (meter recordir_lg)
13. Preliminary marking I

14. Mechanical g‘iiréctic;nal bearing plla.te"

L 35,—Plotter-supplement |

, 50X1-HUM
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due to rain

o R 16, Suppression df.noise’\by means of a differentiating element
17. Suppression of noise due to the mation of the sea by means of distance-
: ’ Z ‘ - '
. dependent I-F amplification in %Wo stages (////

I

18. Zero expansion ) !

« , |

19, Power supply 115 v/4OC cps/max 3 amp
: [

. 20, Recording of the piezoelectric and scanning current in the visual indicator

|

21. Short-range resolution 25 m

C. Mechanlcal Structure of the Unit and Its Breakdown
1

a) The antenna o {

The antenna is a normal parabollc reflector with a 220 v direct-current

motor and a AOO cps torque 1ndlcauor. It contains the usual tubular conductors or

!
cm elements, such as a swivel joint, a horn emitter, and a parabolic reflector, and

also contains the drive transmission, the one synchronizing contact, the prelim-

g inary contact, the torque-indicator sensor, a cable terminal board, and two cable-
o . . |
_insertion glands. When assembled on board it is fed by only one cable (MKK,
|- |
stationary) from the device through one of the two glands. The wires are screwed

onto the terminal board. A diagram nf the cable connections is to be found iJ the

cover of the junctibn box. The wires continuing on to the motor emerge again
: through'the second gland, Wherenare connected to the motor terminal board. They

are already cabled at the factory.
~b) The junction boxes
i

The twc housings for the transmitting-receiving device and the visual
indicator are secured by means of vibration dampers to the given mounting angle
or mounting plate. We thus obtain’ zxiinxxhixxxnx an elastic suspension, so that
the xooworkix rigid MKK ship's cabilng cannot be connected directly to the hous-

|
ings. To each of these two devzces there thus belongs a small junction box,

which is rigidly bolted into the ship's _wall and into which the rigid cables are
50X1-HUM
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[

introduced, Their cable wires terminate in both boxes on ship clamps, thus |

N
p ensuring convenient assembly aboard ship. A cablc-connection diagram is ‘teea— f N
. . ’ o !‘ t\-» 1
ed- on the cover of each junction box, Short flexible wires belonging to the ; !
. boxes, wires which sometimes carry on their tips a multiple plug socket, then E{?

_connéct them with their instruments,

The junction box of thé transmitting-receiving device is merely a through;
switching of junction.terminal box and contains no electrical structural ele-
ments. It is traversed by all the conductor wires, which are fed into the
device and arrive in the box as a single MKX cable, reaching two concentric
SQJl.cabies, which are screwed by means of sockets directly onto the.housing
of the transmittingareCeiving device. Thé multiple plug socket lecated at the
end of thevflexible junction-box cabliné can be separated from the device by
means of a handle by releasingﬁa fast-locking mechanism, Qo that after addit-

. ional unscrewing of both concentric cables and separation of the tubular-con-
ductor tfain leading upwards the entire device is free, can be screwed off the
wall, and replaced, if necessary., .

The junction box for the visual indicator, in contrast to the juﬁcfion box

. for the transmitting-receiving device, is not only a through-switching and
junction terminal box, but is élso the cénﬁral branching point of all the MKX /1
ship's cable belonging to the device. There are no other connections between v

fﬁe individual devices other than through this box (see complete wiring diagram)j
A éable_coming from the transformer terminates in it, as well as a cable coming
directly from the power supply (removed before the tfansformer); Another one goes
through the transmitting-receiving device junction bbx to fhe transmitting-re~
ceiving device,>while still another éoes to the antenna, Thé cable to the visual
indicator itself is flexible, is an integral parf of the box, and is not -assembled <.
on boardg as are'the other cébles mentioned ébo?e. It carries on its tip, just as
in the case of the other junction box, muliiple plué sockets in an elbow casting

Y !

the plugs of which are located on the visual indicator itself, The elbow casting

50X1-HUM
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of the multiple plug sockets is, to be sure, bolted to the rear wall of the
P - .visual indicator from the inside, The cognter—plugs sit securely on the ¥isual
! , indicafor insert, If this insert is removed from its sheet;metal housing, the
| . . ~multiple plugs can be used as an adapter connection, after disconnecting'the
elbow casting and thus the flexible cable from the sheet-metal housing, and the

" insert can consequently be put into operation outside the housing, The two con-

centric 60ncables coming directly from the sockets on the housing of the trans-

mitting-receiving device do not terminate directly on the housing of the visual
indicator, but in sockets on the jﬁnction box, From here on they are led to- =

" gether with the flexible cable through the multiple plug sockeis to the housing

' 6f_the visuai indicafor. Thus upon removal of the visual—indicator insert all 2&:7
the lines are automatically disconnected. Moreover, the inclusion of the con-
centric éaﬁles in the flexible caﬁle produces better conditions for the case
where the visual indicator is mounted on & swivel bracket.

| : ‘ " The visual-indicator junction box contains, in addition to the ship clamps

‘ : R for the cables and a ground terminal, a relay, an auxiliary antenna switch, andb/////,
i . ‘5 safety -mec) i « The relay switches off the antenna motor on both lines - ¥

(+ and =) and the torque-indicator voltage on the phase V, both for the torque- -

indicator sensor in the antenna and the torque-indicator receiver in the visual

indicator, By means of the auxiliary antenna switch the antenna can be put into —

its rotational motion without turning on the rest of the apparatus, Three safety

s 1ie at any given time in the phase V from 115 v/400 cps and, ﬁztffffﬁﬁg;cf
in the line continuing on to the transmitting-receiving device, in the one lead-
ing to the visual indicator, and in the one feeding the two above-mentioned forque
indicators, Tie other two protect the antenna motor in phe plus and minus line
_from 220 v onwards, The purpose and size of all the safety Mmechanism® is engra&ed
in the insulating cover pléte.

¢) The Transmitting-receiving Device

' . of a
A The transmitting-receiving device is constructed in the form&book. If the

50X1-HUM
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front cover is opened, the'receiver, together with its power supply, is visihle.
s : " on the mid-section of the device, There is nothing on the cover apart from the
. a1r—exhaust apertur; of the ventllator. If the mld-sectlon is pushed even fur-
ther open, the transmitter mounted on the back of the rear wall becomes visible,"
.Whlle all the voltage—carrylno parts (nax1mum voltage + 300 v) are covered to
protect them from contact, and the device continues to operate when the front
cover is'oﬁened, a safety contact interrupts the feed voltage for the entire
unit, when the m1d-sect10n is opened forwards, and short-01rcu1ts the high—

A S .
evices, which are located on

voltjﬁ4}present in the transmltter. The safety

aat LAz .
the uwnderside of [the mid-section, belong both to the transmitter as well as to
AV

ehe receiver, Their ﬁuspoee and size can be read off e plate adjacent to the
devices.
; . The majority of the linas leading from the rear portion, secured to the
wall, to the central, ﬁ}app&gleoﬁortlon go through spring contact ard term1nal
strips mounted on the central portion, Only the concentriec I-F cable goes , //
.dlrectly from the I-F amplifier output to the socket on the out51de wall of the
dev1ce. Thus it is p0331b1e after removing the hinges, to separate the spring
contact strips from the terminal strips (in which case the spring eontact .trip
remains hanging on the stationary rear'portion on the flexitle cable tree%%fxo
disconnect the I-F cable on the'amplifier and to unsciew an external light
shutter on the duct leading the I—F cable through the casting of the mid-sectioﬁ;
.it is also possible to qulckly separate from each other the cover, the mid-
sectlon, and the back of the rear wall,
The individual_partial chassis, ~uch as the I-F amplifier located on the
right sidevof the mid-sectioﬁ, the amp11f1er power supply located on the left,
the high-voltage power supply located in the upper right part of the stat1onary
Vrear portlon, and the pulse generator located below, cadn be conveniently removed

by thelr handles, after unscrewing the screws designated in red on the chassis.‘

50X1-HUM"
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To be sure, béth dqncentric cables mﬁ% be disconnected from the I-F amplifiers
5 - this can be done éasily by means of the accompanying special keys; the high-
'volfage conducting line must be soldered tightly onto the high-voltage power
supply.. | |
‘ | On the middle of the receiver side the klystron is mounted, together Witﬁ
certain accohpanying structural elements, such as those.belongifglzthhe ﬁgxing
centér, directly on the latter or on the casting chassis., Its f&éppggi:(in-
sulating cover plate contains an insulatiné punch key for mechaqicalltuning of
the.klystron. On the rear portion of the transmitter side ?he testing circuit
was mounted, together with its'large,structural elements, such as the testing
tube with its heating transforﬁer, the magnetron with its heatihg transformer,
high-voltage‘coupiing-capacitofs and feedback resistance, in part directly on
the éas£ing chassis or on sméli stationary bracketé located in the housing.

Also located on the bracket for the testing tube is a socket for éonnecting

an oscillograph measuring céble for the possible measurement of the magnétron—
'voltage pulse, {The tesfing‘circuit touches the chassis in only one place with
its ground band; and to be sure also iouches the magnetron itself. The short-
term cu:rents of approximately 5 amp flowing in this line could otherwise, as

_— chassis currents, give rise to disturbances.

50X1-HUM
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- s S O UUPRII — e e~ e e e _— [ Y

;_Ft . én addition, everything possible was done to separate power supply of
E FOTERT
LN ’ receiver and trananitter (different cables and emission). The receiver space . 7
. is "hermetically® sealeds Only two 115 V power cables (supply for reflector voltage .
5 ’ ‘ * and anode voltage of the seaway interferen ce eliminator coming from the viewer .
end a crystal current measuring cable) enter and leave the receiver spaces The - . .-
cables leave and enter the space through condenser leeds. | |
v The cast plate _of the center piece contains two large cpening,s for
structural elements which do cot belong on its front side electrically. i. e,
in the receiver space. Therefore the openings arer shielded on the frcnt dide -
with a socket 'end'e cape The pipe carrie.s the ventilating motor with propeller
“and a relay group with a rectifier set is locaied behind the cape Relays avoid
instantaneous fnll-operation of the ccld unit, permit it after approximately 3
minutes and turn-on series resistance into the primary lines of high-voltage anode
'I transformers and magnetron filament transformers when changes in impulse width
’ eccur. The adjustable series resistance for high-voltage is located under the L\/
" eape Rectifiers deliver 2l volt DC voltage as circuit voltage for all 2b, v.
. ) relays., (This includes all relays except for the ome located in the high-voltage
circuit of the viewer). The ventilating motor, on the other hand, is fed by
-_another 24 v DC rectifier. It i3 located on the receiver circuit chassis. Its
voltage, produced by the receiver circuit, is the only one not utilized in the
receiver space and transferred out of ite These transfers therefore are made by
condanser leads. Resistors which are located on the line to the motor and serve
" for voltage reduction, have .been distributed to both lines (elimination of radio
'interferences' in motor). |

-5 All lines entering or leaving the transceiver, i.e. all lines which after

pas?—fzig the junction box run'together in a EKKK-skip ecable to the viewer junction"
_box, _ Lrun‘ through & box marked with cable entry, which in turn is mounted on the

- fhrge ‘housing as a small boxe The interior of the box is divided into single
- { (oA

| S, —— .t e e o e e e e e e mn o e e e ——— o — -

STCP HERE ) ) STOD RERD - o
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ﬁ_gﬁgmbers andltrzontains cox;t;i.ensers and impedances. These filter the transmitter

+ . | pulses“pi;ckehd-up by internal lines, thus preventing them from entering the circuit
"as interference voltagese. Counterparts for multiple connector sockets of the

e | ’ flexible junction box eable are located on its bottom sides

'd) The Viewer
| ‘The viewer can be easily removed from its sheet metal hous:.ng by handles
mounted on the fronf plate after releasing the quick~opening lock on the side.

- It_ consists of a chassis in front of which the supporter fof the front plate is
mounteds The front ] pléte ié mounted on the supporter. The ‘electronic tube section
is left of the insert and the lowevoltage circuit righte The high-voltage circuit
- for the picture tube is located on the tope A transparent insulant cap p:rotects
it against dust. 'I'he picturo tube socket with the mechanical deflection unit is
. located in the middle, Operational devices are accessible on the front plate.

" Both circuits may be easily removed after unscrewing the 4 screws marked

<

. in red., Both chassis are electrically connected via spring and terminal strips. -
| - The high-voltﬁge clip on the picture tube must be stripped when rem&ing the
s : . highﬂoltage circuit section. The eleétronic tube section can be opened to the
. side after unacrewing two screws. Cable connections to the mounting chassis _ ~
, remain undistu:;bed because additional parts such as push.—buttsn switch, control
potentiocmeter, deflection coil, etc. are orgenically part of the tube section. -
_'The picture tubé socket 1s connected via an enclosed adapter: This set-up
guarantees continuing operation of the tube section even when taken out (im_iivi-
' dual 'par,ts are accessible when trouble shooting)e Proper utilization of space is -

provided.

; In big repaira the tube section can be removed easily by unscrewing the

hinges detaching the coaxial IF cable (the last IF amplifying section is mounted
~on-the tubo section as an encased little box) and ranoving the anode cap of the

. ' end aweep tube. Eurthermore. all other cables run through two apring and terminal

Crp wigas ) b' ~p HERS - -
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V_!'__

| aFtrips a%d can be easily separated. In additxon they are secured by two screws.
_ iRST LNL OF TEAT
al _ v The front plate can be 'separgted from the rest of the insertiom:
} ’ o after rgmdving the red marked screws..' Wires running to bearing disks = 1l1lumi- ,'
1 natioh lamp and cox;trol panel - lighting awitch are interrupted at a spring-terminal
:strip; The engraved bearing disc. is atored in rolls on its back side. One of them
is shaped as a friction wheel and connected over a gcer drive with the drive knob
‘marked "ezimuth®. The little illumination lamps are well shielded so that no inmter- -
ference is. creatgd ig the disc on the screen.. Bl e’i‘mgt?b“r‘y f%i cstsmay be regulated.
The range indicator drive knqbv marked 'distancé" is connected via an intermediate
<clutch and a slipﬁﬁ# clutch with the range indicator aggregate on the basic chassis.. \/
In addition there is a semipemeabl’e mirror located in the image field opening -
‘ which is connected with thefplotter additione. |
1 ‘ , The plotting device may be mounted on thev front plate pénel with the aid -
| _of & clasp hook and a claw locke The glass surface which serves for writing,
: - | can-be illuminated. Little bulbs which are inserted in a circular cast fagtening
i , ring can be turned on by means of a switch incorporated in the lower edge of the
‘ e device, Current is a:.pplied by two contacts which upon mounting automatically
| - pestore connection with the rest of the instanatxon and which are located Xeft
" and right in the upper section. |
‘In similar manner, an observation tube can be mounted on the ﬁ‘bnt plate
- instead of the plotting device. The observation tube is kept in place on the top
B ] | ' by a quick-dpening lock and displays a rubber plece at the end vhich eonfqrms' ta.
T st e iy L
_ the face and eliminates ligrt=shotss Ms shaped in such manner that in .
" addition to the image field opening it a].sov includes the opening for the range

"meter:reaﬁngs on the front plate. Thus it is possible to observe the picturé.

rcad the azimuth and register the recorded distance without removing the head from

——e e

the rubber piece and be blinded by day light. : ' PR
B - f"“‘“’”’ When the front plate is removed fram the insert, the picture tube can be -
. e e Teros HEee . T T T At =Y. v b
- | n - - 50X1-HUM
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; exchango;i. C_The tube'e neck is secured in the back and centered by a hollow.
B : | xlsxr;ed-heeldxecrev which acts aimilarly as the clamping of cable in a packing boxe
' After the picture tube is removed, the tube socket can be withdrawn after removing
A ) the fastening ring which hangs on springs; the highevoltage clip must be removed.'

The tube can be pulled out after loosening the front aipport strip (upper screw with

: ri@f and left th_read). The cast mounting of the picture tube becomes visible,
The mounting has 4 coils just before the tube neck constricticn, They serve for
center: correction. Farther to the rear, on the cast. are mounted the turn
indicator and a changc gear which.# transmits the turns to the internally visidble
'den'ection coile Its collecting rings and brushes are visible from the outside.
- The second and the adjustable synchronization contact with its cam is also located
. thczje; The deflection coll can be turned against the turn indicator with a onail-
; shaped socketehead mmmmme cap screw which is located at the rear shaft in a
. metal blocke The entire gear part can be pivoted sanevhai: for ad justment purposes
against ?he chassis after unscrewing a clamping screwe. The turn indicator itself /
' \) has & mu%xetal shielding and a flywheel disc on its e.xis which is supposed to prevent
» . any gea.r—chatter marks on the screen. The line ends of the turn indicator are
. oonnoctod on a terminal board on the lower side of the chassis. In addition, there
. are some'high-loed resistors there same of which belong organically to the tubde
' syetion, als> the synchronizing relay, some control potenticmeters, pushebutton
" gwitch and on an insulating ledge frame condensers and resistors which belong
to & sweep range in pairs.
' . Tw potentiocmeters are mounted in the upper left on the front plate for
the purpose of center correction. A double potentiameter for backgronnd and con;
}trae-tﬂis located in the upper right. The generator for the range potentianeter
vith drive. counter and illumina..ion is incorporated in the lower right. The o
{:,mt_engianeﬂtcr is a spiraletype and guarantees exact settingse In the writing ai‘en

- s ~$1luminated with flood 1ight, the following devices are located from left to right:
: P 9. o R I

STOP HERS . ~ 5TCP AERE
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R

potentianeters_ for illumination of the bearmg disc. sweep expansion. eflector B
“ cglrta‘ge id;ustment and marking brightness (forward marking and variable range ring)e.
: L crys_tel current measuring instrument is located in the middle. It can be utilized
j for temporary meesurmnent of the medium‘ modulation current by using a push button |
| located on the left. On its right side ia the axis of the -eppro:'d.ma-te potentiometer c\?
| retiector roltage accessible. The axis has a screwdriver nick. The axis is
- located behind_e-cover plate. and beccmes actuated only once after a klystron

changes On the lower left are push buttons for voff*, "8tand-by" and "ranges®.

On the lower right are push vuttons for "rain deblurring", "seaway noise suppressor'

€ All butions return to \/

and "center point expansion®.
»their normal position by pressing the "off" buttons A1l buttons and keys protrude
through the front plate. The wrifing area is visible in its entirety. The button
for reflector adgusﬂent is disengaged from the potentioneter axis and same engages
N R R
. only after being pressed in. Thus unintentional ope,r\a-.&on is avoided.
\:_,_i_,-«_- D. Condensed Description about the Operation of the Installationo
&) The "turning-on" Procedure. .
The entire installation is "turned-on" and operated from the viewer, The
: transfomer is turned on upon pressing a range push button or the "stand-by"
| buttone In both cases, the installation is then on stand-by operation. i.00
. all tubes are warming up, the magnetron is loaded with maximum heating voltage of
'-6.43‘ V3 the impulse generator generates impuises; the klystron delivers an-energys
: eryst‘al current is indicated, the rentilating motor in _the transmitter is '
running; high voltage is absent in transmitter and viewer, antenna is stationary;
_ turn’ indicators are without current; . positive battery voltages are
:—absent in the viewer, front plate $1lumination can be turned on to briglt.
S '}f@‘“«f\:tz/ "{’V\J\ it her. & ALl PW{‘-"’”“

“thermal relays in the transceiver, are being heated.

e e

. After the heating period for the thermal relays (3 minutes) has paseed

- the-inatallation is turned on automatically provided the range push button vas
; Q
C

R 7 CX 7 = S R ur?[”",_ T
, : ‘1 ‘ 50X1-HUM

AN

Declassified in Part - Sanitized Copy Approved for Release 2013/02/12 CIA-RDP80T00246A066200030A005-E;\\



Dec_laésified in Part - Sanitized Copy Approved for Release 2013/02/12 : CIA-RDP80T00246A066200030005;9

RGPS UUE VUSSP OO PR - —

_u;essed.mlf the 'stand-by push button vas usad for puttmg the installation into
. T F1 iME L7
- . ' ;p;;;tion. T‘?hen the installation is fully operative at this time, That is to say,
| that the installation will keep on working upon switching to a different range. v
' ' The _relay 1n the junction box of .the viewer is put into operation, 11; releases
tke current for the aﬁtenna motor and‘ engages voltage feed tqr the turn indi-
cator so that the deflection' coil and antenna are being rotatedes A relay in the
transmitter switches on and releases the primary high voltage supply so that approxe
6 kv are in the keyi;ng ¢ircuit and the transmitter begins to amite Keying cirait
-owratioﬂ in the vieﬁer can be determined by pressing wthe provided push button on
the instrumént. On the other hand, the switching of the relay effects the turning
: on of a ca'npens'ating.resistance into the primary voltege supply of the magnetron
heating transformer which previously was ahor.ft circulted. (When the magpetron is
working, a part of the electrons which scatter towards_the anodes block, fall back »
to the cathode and effect additional heatingd V Therefore, the heat output of the fila-

ment has to be partially reduced otherwise it reailts in overheating and shorte-
e ety NU=mMETAL
. ning of the vorkimg-iiff A relay,located under a multetad cap in the low-voltage

. ) | J-cirmitﬂof the viewver, releases the positive battery voltages.
The emerging voltage . .(+ 150 v) also runs to the high-voltage circuit of the
' v:lewer_ andAputs there a relay iﬁto operation which connects-through the primary
voltage for tﬁe bighevoltage transformer, The circuit then delivers a voltage of

_ approx. Io kv.

The sca.nnm_g llne ~must be visible on the picture tube, It rotates like

the hand of a clock on the picture screen (provided the background is sufficieutly

illuminated). Under normal operation, the background is set in such manner that

—the: l:[ne does not show up completely. Only noise points become visible, If the
- tuned . .
reeaiver is properly , and target are available, the targets must now

f._ahov_,qp cleerly (if necessary turn up contrast). o G

i T ») Sy’nchronization Proceas. B P
1 . .
- Q.. VO 0 ]

STOP HERE ' STOP RERE

. u | 50X1-HUM
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A éynchronization process between anténna and deflection coil can set_in
during the fifst antenna rotation which can last for one aﬁtenn& rotation only.
A transformer ratio of 1 :v18.is incorporated between antenna main axis receiv-
ing seisya/and deflection ¢ 0il transmitting selsyn, Consequehtly, the trans-
mifting selsyn makes 18 rotétions during an antenna rotation and runs thr;ugh
an equal amount of identical angular positions, The reéeiving selsyn goes through
the same angular positions as the receiving selsyn. Thus, antenna and deflection_
coil rotate with the same angular speed and remain iﬁ a statiohary angular re- .
lationship to each other. In a turned-off position, however,.the antenna can
shift b& multiples of a selsyn. When the installationbis turned on, the selsyns
among themselves assume the identical angular §osition énd continue to run with
the same angular speed; However, there is a different ahgular relation now
between the antenna and the deflection coil., In order to avoid this, a cam has
been incorpoiﬁfed on the main antenna axis and on the cogwheel of the deflection
coil, Eachggam acgﬁgzes one contact per rotation, If these contacts are not
actuated simultaneously, the svnchronizipg-relay arrésts the receiving selsyn
" ‘ during the moment when the vigwer's cam runs up, Only after the antenna cam
| , also reaches its contact, it will be released again. Both have to reach their
', vcontacts.simultaneously after one revolutfon and then can keep on runﬁing. The
.ahtenna is mounted on board of ship in such manner thgt its synchronizing con-
tact is opened when fhe emisscion is measured as being betwéen 90° and 108°
against thé ship forﬁard direction. The contact in the viewer ié shut~down when
the écanning beam sweéps between 91° and 107° measured against the upper position.
This results in a forward orienfedvpicture i.e, all targets located ahead of the
ship appear on the screen above the center point, tﬁose located on the starboard
- side to the right, those lorated on the portside to the left and those astern below

¢) The Forward Wark

Furthermore, a contaszt is located in the antenna which is actuated By

50X1-HUM
. ' 15 . _ | |
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! the identical can (the beginning of the actuation applies) if the antenna
. Y FIRST LME OF TEXT
- _ "emitsv forward. This contact shorts on each revolution a line with.respect to

ground; this line is terminated at the other end on a BC. canbination, This
"’ , _ eanbj.nation forms electrically the forward mark guiding voltage which is added
to the picture as a bright line, In a correctly functioning synchronization .
this ﬁark has to be written ﬁ'an-the center point upe If the synchronization
does not materialize then the picture andv the forward mark can rotate on the
v screen, In gpite of this, targets which coincide with the forward mark, mean
obstacles located. in the path of the ship, eve:;tho_ugh the forward mark may be
_ traced somewhere on the side. .
d) Pulse Functions of ’I‘re.nsm:.ttsr and Pulse Width Switching.
The impulse generator in the transmitter generatea with its—ma%ﬁsf&—&
’ generator fowr trigger impulses per circuit period fram the 400 cps voltage by
means o? quadruple swit'ching even if the circuit frequency may change
same . Positive triggef impulses are transmitted via a cathode stage into a con-

ohm

eentric 60 -bht‘:able which at its end in the viewer is sealed with 60, On the same .
» ' , chagsis, this impulse travels through a continuously -adj_ustable transit time
- eireuit to the exciter part. ’Her’e.‘ the worn-out impﬁlse is. again re juvenated
in a bdlocking oscillator stage and then guidea via a separator stage the excite-
blocking oscillator. The length of the 0,5 Jis= dupulse is determined here with the
'dd of a transit tﬁe circuite In a 0.1 /-st-\-impulse. -the guidanqe is perfomeci with
a video rela& from the viewer, the transit time circuit is turned off and
replaced by a amall condenser, Switching is coupled with the .range svitch (from
'3 e 0,5 ‘u). When switching the impulse width from 0.5 to 0.1 ys, the second
'relay,‘located below the shielding cap of the transceiver center , section. is

. activated and turns on a resiator in the primary line to the high voltage trans-

| 3

: formery because the now smaller ciraiit load{ due to lesser impulse width) would

. , _Fincrease the modulation voltage ( internal resistance of power circuit),
. i 0 - C.

T U S

- STOP HERE v STOP HERE
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' Resiators are alao switched i.n the primary line of the magnetron heating trans-
. TEE (i OF Tk
- ‘ ) fomer. Small impulse width means smaller resistance in the line, thus the heat-

' 1ng voltage increases secondary in time because smaller hnpulse width means less

= , ~ additional heatinge The modulation stage is a circuit of the "hard tube pmulser®-
. negative
types The modulation stage pas;es A lmpulses to the magnetron cathode of 5.5 kv

and makes it oscinate during the duration of the applied {mpulse voltage.

e) ‘I‘he Canposite Section

Bocause the same antenna is used /for sending and receivin%. an electro=

e padifpos = lAneaants ke
nic svitching is provided in the mwmaém(canled &?mposite section)e
el

It consists of two outer steam tubes cc;ne of which is located in a tie line towards 4 :

t magnetron. The second tube, preionized by DC voltage, is located in the tubudap, v

: ) : N AL (A A A e C:,‘//JM
|, . Loaductor j\mo-ﬁeon which leﬁis from the main line to the receiver, If the trans-

{ ) mitter is emiting, the two tubes spark and semsx cause a short in their tubuler Qé

K= s

~ oenduotor plecess These electronic ghorts are created in such places in the Bu~- \}f
N Ak

‘ et or':_’s"_the.t if‘appears that throuzh line transformation they smoothly \éﬂ‘
vass t‘he 'maln line - fram the sender to the antennas The receiver is blocked
® - off and the high transmitting voltage can not damage the sensitive mixed crystal
. 4n the mixer heade Both tubes darken if the transmitter ceases to supply energye
The passage t§ the receiver is free, Instead of the electronic short circuit of
the blocking tube, the real short circuit of the metal end plate eppears. It
effects a short circuit in the main line by its position: and:':lz? transtonﬁation. (&
Thus the magnetron is separated from the antenna xia.rt of the 'W&%or_and \X‘
the line from the receiver to the antenna appears as & smooth continuous part.

< - £) Receiver Characteristics

5 Roeei;ring signals which reach the end of the tubular conductor (callea

, .l;i;e;'?l_lead) leading to the receiver wind up on the mixed crystal. The auxiiliary'

-__-_o,s_c:ul‘_ationsof the klystron are fed to the mixer head with the aid of a directional

- _ o —eouplere Their frequency must be either 35 megahertz above or under the frequency
: o o _. . .

50X1-HUM
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of the tmnemitter. ‘It can be adjusted on the viever end tuned with the aid of
v ‘ 2;; optlmumT;;.Lture. Jn a mechanically well trimmed klystron it should correspond
; to the erystal current maximum. The generated IF-signal travels from the mixed
- . : cryétal to the IF-amplifier (connection is made with an concentric cable piece)s
| Its main seetion is located in the transceiver, the rest in the viewer, Both
| soctions are connected with each other by a& concentric 60 ohm cable. It is termi-
n&:ted on its viewer end in the I!‘-anpl:rier chassis vith 60 ohm, After rectification,
the aignal passes the twa~stage video ampl:lfier. at whose output stage the marks
are mixed in. The picture tube is intensity modulated on its cathode through the,
) negative impulses located at the exit. The video-amplification can be regulated
with the contrast knob (marked), the IF-gmplification with the aid of an adjusting
v device on the amplification chassis in the transceivere Me;zg are ad justed by
. ' means of a knob !mﬁk 'orightness® before being mixed.
| g). Sweep Section -
_ ‘l'hé sweep .ﬁ: the v_‘iewer is activated by the trigger impulse traveling
through the second concentric 60 om cable, Its polarity is bveforehand reversed
in a amall bifilar t_o an impulse tranéfomer wound on a_coil form and artifically
- delayed in a recf1fier-coﬁdenser-tesistance combinatione Thus it is fed to the
. aweep ﬁﬁltiwibrator. The aweep multi-vibrator generates, if not influenced, after

every trigger impulse an impulse which is somewhat longer as needed for the longest

. gweep ranges During normal operation, hov-ever. its back flank is decided before-
hand by a reverse control circuit. The reverse control circuit is activated at the
moment whez a determined current flows through the deflection coil, ThiE current

correspondsto the one which has to flow through the coil in order to ‘the

—:ulum:lnation point from the center of screen (coil without current) to the edge.

Th:l.s value is sooner or later achieved according to sweep range, i, ee. i.mpu].ses
2

:will turn out to be short in the short range and long in the long range. The

- ‘“nogative impulse taken from the anode of oné tube of the multi-vibrator is used
i
P ¢ e e el e U

STOP HERE STOP HERE
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! as a keying pulse for the sweep circuit itself, The sweep circuit consists

: during the flyback, then signals which do not enter the receiver on set gweep time

" cannot brighten upe

__has attained the potential registered on the potentiometer. 4s this potential

; FI2ST UNE GF TEXT

.mainly of a current-counter coupled repeater circuit at - whose output-tube
" anode line the deflection coil is located and at whose entry a saw tooth-like

voltage is applieds The discharge voltage is also influenced by reverss feedback,

 thus the saw tooth is extremely well linearized. In addition, the discharge is

set by a potentiameter which appears as a sweep expansion ("range x 1 — x2").

¢ (ﬁ@ Modulation Impulse
U

The positive -a;iu.lse taken from the anode of hbwrrsmmunxk other multi-
vibrator tubes is fed: via a cathode stage to the Wehnelt cylinder of the picture

tube as a light modulation #@puls., By means of a level control diode, the
1 Zr 227

- dmpulge is so muek negatively displacedﬁhat its roof always contains mass potentiél.

- The ftmdanenfal bias of the picture tube cathode is ma;i_e ch positive with the
basic brightness potenticmeter (marked ) that in spite of the "light modulation®

. dmpulse the ray does not become visible and only target signals or noise tips cause

a brightning-up of the screene If the light modulation impulse does not fit, e.g.”

1) Range Finder
The basic element of the range 'finder 'is a Miller sweep stage which
43 modxlated by the light modulation impulse. It produces am output voltage which

declines frdn a definite positive potehtial to a mass potential with extraordinafy
-with an SPiRf L~

* conotant speed, In addition, , extremely linear ring potentiameter a voltage

. ean be engaged which lies in the range of the Miller sweep voltage and wkich can

be read from.a meter, A comparison diode always sparks a blocking oscillator

" when %oth voltcges are the same, 1. e. when the Miller sweep output potential

4 .

~—has -;inear conﬁection to time, which passes fran the beginning of the sweep, and .

———— % ll
" time has linear connection to target distence , the meter can be calibrated foem”
Y . .

b O

i VU R S —— e M
-
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ia diatance. The blocking oscillator impulses are mixed witb the video signal

FIRST LinE o ER

. and result in a concentric circle on the screen whose radius can be dialed by
the ring potentiometer, push button merked "distance®s If it coincides
)vith a target, then the range canL’fead on the mafer.
k) Rain Dispersion, Zero Point Expansion and Seaway Interferenceb
Elimination
Upon pushing the button marked for rain dispersion, the condensers and
switched
resiatore of the couple link are , to smal ler. values by the video relay located
at the entry of the " yideo emplifier. Thus a quasi-differentiation of the
signals occurs, Steep flank targets came through in its entire size while targets
" with a very slowly rising"flank® (lcoming fram reln clouds or rain areas) are
practically not transmitted. ‘
Upon -pushing the button for zero point expansion a resistance
ia switched parallel to the sweep end tube s that in addition - @ constant cnrrent
- ’ ﬂovs through the sweep ccile Thus, the zero point expands to a zero circle,
It also increases the directional determination of close targets.
| Upon pushing the button ‘for seaway interference elimination a certain
fran the viever
anode voltage is app S & circuit located on the IFmamplification chessis in
the transceiver. In addition, the circuit is supplied by a positive impulse fram
the impulsegenerator and generates as a modulation amplification tube on its anode
a negative output impulse whose rear flank very slowly decreases with an artificially
enlarged time constant. This impulse is superimposed to the grid bias for the first
t\_lo IFeanplifier tubes, so that the amplifier operates with decreased amphfication

" shortly after, the transmitting impulse., Later on it increases slowly.

—Preliminary Operational Directives for the KSA = § H

o 4

. The entire installation is controled from the viewer. All keyé and

g push'buttons are located on its front plates Onme should get used to turn the .

P&ob for basic drightness w-) on the left side before beginning operation.

3]

'STOP HERE STOP Rl 8
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Tufﬁigg—gn
In order to put the install#tion into operation,.the push button marked
"stand-by" is presséd. Thié sets the transformer into operaﬁioh and all tubes
_ére being heated, A large portion of the'required’DC voltage is being blocked
for appfox. 3 minutes by a thermal timé relay. Subsequéntiy to this, the in-
stallation is ready for operation. Upon pressing the band button, the direct—
ional antenna begins to rotate and the éet is operational.

Tuning the Screen Picture

Basie brlghtness(i:f)ls tuned until a scan?}no line barely appoars on the
picture screen around the center point, By c;hégziigﬁg the contrad$ )
targets become visible. In order to synchronize the center point of the genera-

ted screen picture with the picture tube center point, the screen picture with
the center point displacement (¢ $ ) may be moved for approximately + 10 mm,
If a subsequent édjustment of thevtuning becomes necessary, it may be performed
by pressing thg button "fine tuning". The instrudment should undef normal cir-
T ' .cumstances indicate maximum deflection of appréxihately'46/uA. Pressing thé
button "modulation current" transforms the instrument and it should indicate
* : approx, 38..48ng modulation current,

Mark Brightness

The button "mark brightness"” controls the brightness of the forward mark
res P i

' énd tﬁe variable range circle, Both marks are turned-off on left defteetton,
Range Indicator |
The variable mgasurement eircle can be focused on the desired target by
operating the "r&nge" button, The distaﬁce can then be read on the meter,
Every distapce range can be continuously expanded to the AOuble distance
by.means of the "beam" button. Thus the possibility of adjustment to a de-

"9ired map scale exists,

- 50X1-HUM
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I Azimuth Measurements

Y FIRST LINE GF 7E4T

In case the azimuth of an object should be measured it is neceésary to

turn-up the dial illtmi:{ation knob (ﬂ) m_itil the gra'de scale 1oc§ted on the
ed@~ of the beéring disc becomes deuly visible, Then the picture center point

_ 48 brought under the center point marked on the bearing disc with the aid of the
double knobs (“9¢> e This position must be checked before every measurement,

" because the sarth's magnetic field can cause a picture displacement, The
bearing line on the bearing disc is now focused on the target to be measured by
means of the "azimuth® ‘knobe V'I‘he val‘u.e is indicated on the acale dial above the
zero marke .The mark is mounted horizontally above the picture center point on

'_ the edge of the picture freme. The measured angle is in reference to the forward
d:lrect_ion of the ship,

Forward Mark

The forﬁard mark appears als a radial line on the picture screen, This
line muat be always poinfed to the ze;'o mark in proper transmission, ‘

Zero Point Expansion .

The. zero poiﬁt ce}g be expanded to a circle for better angular measurements

‘ _of targets which are located very close to the. picture center point.

- . The "zero point éxpans:lon' kno® is used for this purpose. The knob does not

_ locke

Seava-'z Ihterference Elimination

mekior of Fhe
If interference from the‘sea lewel occurs (strong reflectionsin close

"range) it can be diminished by oerating the w ¥knob, Knob "sea 1°*

.13 oﬁerat;}ed in medium rough sea and . knob "sea 2" in rough sea. Knob "sea 2*

- be suv YC"{{"“-@(
—ean not be locked in order that'amall close targets can not Wéfﬂtﬁon for

“considerable period of time. ' *

. ) Rain Dispersal ' : ST

e If targets appearing on the picture screen ére showered by rain echoes

i
A .
3

STOP MEPE ‘ _ T 5TOP hee
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‘ the "dimpermiwm rain dispersion® knob is operated.

FMST it L 5,
- Plotting Additions
The plotting set serves for determining direction and speed of ships in
. o , reference to one's own position. The set is pla'ce‘l’on the front plate in lieu of

: . shiling
" the view tube. Illumination on the plotting disc is turned-on by a tere itche
lp‘dod £y on bhe aveta Casbe /M av/(z'v’(

By means of reflection, a picture point which brightans 415 used-to~-write on
with ciayons. After a certain Pe:i.o%for instance 10 minutes) the identical target,
'Vhicﬁ in the mnantime. has moved on:l;:cture tube, is marked again, If the covered
diqtancé to the first mark is.puf parallel to the forward mark and connected with
the scc_ond mark, then the articipated course of the otaer ship is obtained, 'i'hus,
‘a 'th.rea,tening collision can be avoided, '

A more preciae description of the plotter can be obtained from special

literature,

Digconnecting
. When turning-off the installation it should be noted that for the pro-

tection of the picture tube, the 'stand-by" knob is to be operated firat and after

approximately io seconds the "off" knob.

5 Auxilliary Antenna Switch ' ' JR—

_f" If danger of ice formation to the antenna oceurs it can be turned on withe

e e e )

F]

out txu'ning on the entire installation, . Amtenna retation is effected oy
‘ joprstin;q:uilliary antenna switch in the junction box of the viewer)y to the. «‘0'\'; Yv(‘)g?!}ﬁw“
e — g gy T T T T T gt n :
- o z S 50X1-HUM
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. The voltage fails when the door contact is interrupted in opening ' the

rear section of the instrument, (See 115 V, 400 cps =~ Loops).

Stablized in Phase V with the Si 2 in junction box H 5 and in Phase U

with the Si 6 in the S.E. (Transceiver).

Phase V circuit II branches off fro@ Phase V in the transceiver and con-
nected directly through in stand-by. A small resistor is located in the 0,75
and 1.5-meters per second range and in the‘pfher ranges larger series resistors
are in tﬁe line. (Switched over with relay Bs 4 and Rs 5; see 115 V, 400 cps =

Loops).
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1) Power-Supply Voltage J-V is évailable from the mains operated power supply

vwhen the converter is in operation, i,e,, when the stgnd-by key is pressed and

in operation .

Comes out of junction box H 5 over junction box G 5 and ceble inlet,
Mede safe in Phase V with the Si 2 in junction box H 5 end in Phase U

the Si 3 is used in the transmitting insfrument.

Voltage drops when the door contact is broken by opehing the door on

the back of the instrument section ( see 115 V, 400 eps - loops).

2) e klystror also gives off cm-energy in the "readiness" position, because in
this position reflector voltage from the visual apparatus is present. (See reflec-

tor voltage loop),

Tuneable in the visual arparatus (coarse'with screwdriver - fine with

knob - rress knob in})

when cm-energy is given off then there is a deflection on the instrument

in H 5 (see Point 3).

3) Crystal current indicatien on the instrument in H 5 when the klystron operates

(see Point 2),

4) Bias voltage for the R& 202 and RS 203 tubes is adjustable on the W 230, "IF=

amplification"on the IF-emplifier,

5) tnode voltege for swell suppréssor. The voltage is present only in connec-~

tion with a printed (or pressing) range key, and when "Sea'" 1" or "Sea" 2" ig

!

is operated.

——— B T

0

: o : [Sears §:§f5ox1 -HGM
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%

P Wy

Comes from H 5 (oee Swell—suppressor Anode voltage loop)

o , - -Made safe togethewr w1th H5 (see si 1 in Junctlon box H 5)

Voltage is taken from + 150 Ve

for the thermorelay to heat.

1 6) Control impulse for swell suppressor - circuit.
! » a " Comes froﬁ the impﬁlsevgenerator,'
Available when the standéby key is pressed and in operatlon.'

The impulse generator is protected by Si 5 in G 5.

i

7

’ 43

- ceew - . . - - p. - - Ce e e S e e - - . ——

2

' 6) When first turning the instrument on with a range key, wait about 3 minutes
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i e i el e e R U U

‘ : 1) Fower Supply U - V available from the mains power-supply when the . con-
verter is in operation, i.é.. when the stand-by key is depressed and when operating,
@ Comes from junction box H 5.

In Fhase V it is fuséd with Si 1 in the E 5 junction box (see 115 V, 400 cps

loop).
(approximately 10 kV)
2) High voltage/for the plcture tube is available when +150 V is available,

i,e., when the sfand—by key :ls depressed Rectifier tube heating is not turned off

when this is done.

3) Forward marker line in conformity with tbe aﬁtenna is- connected onee per
«85 V
revolution on the mass, othemi§e/ A is megsureeble over 1 M ohm (see Forward Marker

¥

loop).
4) Barker brightness potenticmeter is the edjustable cathode resistance of

. ' " the marker mixing tube,

5) The trensmittex;-receiver instfumént has 24 V,
'I‘ransformer.ana impulse generator, Rectifier in the relay box. The impulse gener-
ator is fused with a S1 § in the transnitter-.receiver. The transmitter-ireceiver_
ié rrotected with a Si 2 in the H 5 junction box, After about 3 minutes 24 V are
available in the visual spparatus (thgrmofelay). When a stapd-by key is pressed

the Rs 1f1 is, advenced and positive battery voltage is passed through, (seev 24 V

————— i . R ——

—————— 3 -

6) The trigger impulse comes from the impulse generator in the. transmitter- -

L ) “receiver. Ts mlaa available in the 'prapared“ position. The Si 5 faiend sa fuge

50X1-HUM:

fm — e e it e

eT~p L
SO L

. o #5~
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6) Te trigger impulse comes from the impulse generator in the transmitter— -
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1 2 3 4 )
Kenn- :
sty denimmasrg, 1vom SPEANG S{ite e 4 Boperiyngen |
- Bu 1 | Federleiste B 8 DIN 41622 - 18 pol. o I
, Spring Bank L A oo .o | .7 " B.opoles_ %
Bu 2 | Federleigts i B 8 DIN 81622 . |8 pol. .
. .. | .Spring Benk. .. . . . N R, [
* Bu 3 | Federleiste B 2 DIN #1622 |8 pol. i
. —.--| Sprimg Bank . __.___ .. _{ . 1 e ]
: Bu & | Federleiste B 3 DIN 41622 8 pol, T
....-4 Spring Bank e S .
¢ Bu 5 | Federleiste '|B 8 DIN 41622 : 8 pol.
.- |Spriog Benk - ~ - -}
Gu €| Pederleiste : B 26 DIN 41522 26 pol. -
- ..l Smring Bank . _ . __ . | I S,
Bu 7 | Pederleiste B 20 DIN 41622 26 pol. ,
Spring Bemk _ .\ . _ . |~ —— 1
[Bu 8| Federieiste C 26 DIN 41622~ 26 pol, k
“}-—-—4 Spring Bank.____ . ____ | S F '
Bu 9| Federleiste B2 DLI 41622 8 pol. ' _
. |.Spring Bapk. . _{ e e .
Bu 1Q FPederleiste B 26 DIN 416.«.2 26 pol.
-|. Soring Bank. . ___ . __ _ L BT .
Bu 1] Fed'rleiste B 25 DIN 41622 26 pol. )
-—-—| SpringBank . ___ | _ . __ . __ S
Bu 14 Pederleisse 5 16 DIN 41622 16 pol. '
b~ | Smring Bank | SSURI S
Bu 13 Pederleiste 3 1: DIN 41€22 16 pol.
— -|.Spwing Bank ______ .} e S ——
Bulu Federle {ste B 16 DIV 41622 16 pol ' '
————{ Spring Bank ____ _____ . . S I —
Bu 19 Federleiste B 3 DIN 41622 8 pol. g
_ -Spring Bank . . . . . T (U |
> 1 Duro last—Xonlen sator |0 125 FYB-N 502,14 ,1uF Best,. or. %0208 -
: s D;‘x;opl%:;ic Ca%acitor . —_"Cg"}/%—f)fﬁﬁm;" ___E__ gjﬂft KW Gﬁruts
2 ~Yondensatar I u?
| ____ Petallized Paper Capacitor RNecnsp. 7§C§e$ Yolta
C 3 | Roarkondensator 160 pF 2% 500 v T A Trimmw,
. [fubuler Capacitor _ _ = [3x20 TGL 5345 TR 310 T;‘imming
C 4 | Kondensator Y I 77 I )
-~ . ] bestert aus Purallel- |~ et e — e ____ | Irimmw. __Trimming
sahal tuns von: “value™
__Cepacitor consigts of pag'a_l_}gl conhection ﬁ'om'
c4/1 ko 200 pF 2 7 500 V . T
N Tﬂg‘}“fa" gdp“ e L L 3x20 TGL 5 ,}!5 KLR 310 ) } —
cu/2 T,Robrknnden.,ator 160 pF 2 % 500 ¥
. | Tubular Capacitor 5x%2C DU 5345 KER 310 |
cCsS EKondensator 720 p¥ p¥ -
—— --|-besteht aus Parallel- [~ ____ . Trmrew _Trimming _§
schaltunz von: velue
Capacitor consists of parallbl connection from: '
!!f 11 180 Tog # o Name Bemennung  designation Liste beaieht
f !g ? f—A—— o — ] f8usR9.3d . R0se ] Havptsichtgeriit H6 ow 5. Biatt
3 - S SN N . N P Main Visual Indicator
{?f Y S N Ngepr. . ia X Bk’”Nr-..l
b I U R A S . . Schaltteiilisten-Nr. L/d
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1 2 3 4 bl §
Kenn- . . ‘ a3
ﬁ,’g‘;&" iﬁﬂign’g:gz‘:’g item sn%cnfﬁ),gg‘ ee.l.'g,g{i‘ !Vgg? %amg_rm‘e’
: C 5/1| Rohrkondensasar 800 DF 2 % 500 ¥ » R N
. -..{-Tubular Capacitor . -~ -} ma.mm; xgmm - ——
‘ Regarantet | 220k Sio e X
. Et;—mouéensata' 50O/ 2/ 250 Dm L) 1500 ¢¥ 3
_Lower (apacitor . ._.. ___ | .
Kf-Kondenswter 3000/2/250 DIN 41384 T|3000 pF
i Power capgéitar - MEE
¢ KE-Rondensetor 6000/2/250 DIN 31383 15000 pr ) %
| eletsar . k4
| Rotekendeniater 150"55 S RB0T =
1 Tubular Capacitor 3% -0 U AL YUY S A
mhr‘camansatw 320 p* 2 % 500 ¥ ; 35 3
.Tubular cepacitor . | 4x30 TOL 5385.KER 310 : KB 4
Eond ensater - 800 p¥ N &
‘sthelpues voss . . |- . .. ]
ter consggjg of ma;_lg_l__cmnecj)pn,&om,., —— g
: 4co p¥ 2.5 500 v R
Tubuler Capacitor . ISR, |3
Qgﬁw&ﬁ%@'_ 500 pF 2 5(5)0 v . . SR ;:j
er capacitor RXB0 PCL ;}4 KER; 16 -______._‘_J:a e = L
~Londetsator 1600/2/25Q DIN %1336 16& pF .‘ e g K
] ower Capacitor: - N .
‘Er-Eondensater 3000/2/250 UIN 41384
__Power. capgcltor - e __.r
A entfa{ﬂ } nons,,’f';:_ - A S
K.f-xnndema.tm: '2500/1/250 DIN 41384 |
. Power Capacitor _ N i e
g‘o-x.ond&satw 0,0/ 1/160 DIi 41384
wer capacitor i . L
g-Knr.damatcr 2509/ 1/250 DI¥ 41284
. ower capacitor B =
, DIN 41384
| K Rendensater 0,01/1/160 DN 413
i %ﬁi eémpaper capacitor B 0'1/500 Dm_ﬁ];mj-_
NP-Xondensatar B 0,1/500 DIN 41181
. Metallized-Paper Capacitor | _ _ .
C 22 | WEEPPASRARIE copaeitor | D W18 DIN LB g ep. 160 ¥~ |
r 1 | Drossel | 0%36.999-12055 Bv (8) |Romstr.Beil |,
§ choke coil e iero|__structural part .. __§
- e 2| Drossel 0456 999-—120‘*1 By (4)|Ronstr.Teil -
: choke coil
2‘;% 60| Tag z Nome Benennung . umw
- 5} _ Jeerzg 1p Bm Heuptet chtgerét 6 aus ... Bl
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Kenn- 8enennun Sach-Nr le
. 2eichen designation 9 item number afec ri a ® yalles z rg{'ea
. RS AU
" R -
. ——— R R (SR e e e
- 4-- - e B o —
3 - - e e e e — - —
La 1| Palrzeusslihlenpe | Fentell-Re.38.2607/#41 |12V 2w 7
vehicle lamp _ requisition number: | Yief: Gliwo (Su glien‘)
Le 2| pabrze: - Yihianre Testell Nr.33.¢.60"’/41 2v 2%
-} .. wehicle damp .. . .. .._.{_ .. - e Liﬁ.f_i_ﬁlim,,-w__m ]
L,. T — - P, o - _~,.:...1
Ms 1| Drehspul-Instivuent [P (u 46 P ﬁr—a_osa. 4 1100 wa ‘Supplier}:
- -~ -} -- moving-coil instrument. | - cers e -1 Liefs Zleseweatter o
nllafolirolats lov 10 &k 4K AV |Liels stwmam |
. -pony relay _ ... __ .- L ___._ .. . . .- - |._Supplier: Sturmann. . |
. - Seh 1 ibschaltkontakt © “1421.006°01230 (5)  |Kons br,Tell .
B I .switch-off contact .__- _{- _ _____ oo} .Btructural part L
Sch d Abasehalthkont ki 1421.0(‘0—014)0 ()) Konstr '1‘011
- —- |- .. switch-off contact __ . R e ot e e
. Bceh 3} KontaktZedersatz B U% 1.006-'31039 (‘) Konstr.Teil
5 - -.-].-. contact smring set . _ . |. e —_
¢ch N OF-3chalter 2 -1000
- | HF circuit tresker _oéfz_oi___f._(i)..___’ff’_"f_’f’lf?fii ]
Sr 1 fﬁ-l-;pu’fl T T o#0,995-16315 nv () |Eonstr.Teil
- | HFeod) . __ e SN b
5p 2 | it-Spule 0440.999-10316 2v ( ) Korutr.Teil
R Hﬁl‘ eod .. Voo L. e e e e o
Sp 3 | gF-3pule Cu40.920-10317 Bv { ) Y |[Kona te. Teil
Sn 4 Tig HF .codl ... .. .| : - e e e e
S0 4 | AP~Boule 0445,007-1C418 Bv { ) |Konstr.Pell
e oo BFecod) . _ __ . i o]
Bp 5 | IF=-Svule o400 9““—103"" Bv ( ) Vonst“ Tetl '
L. -HF cofl. —— . e N e e
Sr % | BF-3pule . oo Rglels B 1"** O Bv { ) mmatx ‘J'eil
HF coil
S A U U
+ §!§ 1 B COJ Tog {2 .Name Benennung Designation Liste bestebt |
igl SN D SRS B z“‘?".’- «l.lp, Rosg ] Toupt el oot yeeit H6 ous __ Biatt
:;%% o O h ~:.p:; R EE v ,Main Visual Indicator H6 SiattAr. S
- Fie -4 1. . s | Schaltteitlisten-Ar. . v»
1 ves K IPTTTTECE - o001 s1 (4) v
F3E |0 fina-pitt-Nr) Tag | Mame Funkwerk dec..mk (et o 7 77 ~.
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) Lenn- Benennung Sach-Nr. elekir. Werle u. Bemerkungen
* Aircraft Plug Attachment, "Connection Block® Supplier:
CL 1 | Fluzeugsteckkupplun” WP 60 Yuas w2 Liefs Kocperations}
v : "aanchludleiste” v ' .. .| zentrale Dresden |’
EbL 2 |liF-Kewrlsteocker,winklipg| 6030 A/T Licf: Rafena
HF Wire Plug, Angular .. A .
1 i; ot o . fy O < P Kol wm Y| o c 4oy T * 9 T
Mr 1 .:bae;'gfgger 0652.999-1013C Bv () ’"o‘ét;!ﬁctg?aillpart
tr 2 | berirarer ~452,990-.1013¢ By ( ) | Renatr.etl ]
Repeater - e e ]
~_-. 1’ ' - i o : : "-ﬂ y A ¥e"s L T 3
S ‘@E&%ﬁﬁt Bleliater | 0120.013 100k iug:gie:mm;}, ¥
| 2 sk ichivdderstand 0.125% 47 kOhm 10 %7 T
- Film Resistor. D-TGL 4616 _ N
Double F 2 |Doppel-isckiehbdrch- 105k 1in 100% Chme 100k O "0, 8§
Pidm . -d.u.I‘ shand 1 012C.370 100k 1in 504 {Iief: sorfhain t
REeostat ki 4 .,o.,pel-‘,ch ichtdrch- - auiicne ‘®Blnbelt
. ) |vicerstand . ... ... . it »_ 3 _structural
ki © Sc};iclrtw.hicrstanﬂ (1,25 % 150 kOhm S :54 | element with W3
- Film Resistor _ _D~I.‘GL 46l S B B
. Louble |« & |Doppel-ichichtdirch- 500k lin 100k Ohm+500kChi O, 4
Film o -um:.;:..hmn . 1.0120.370. 100k 1ia SQA [Lief: Derfhain L
Rheostat ¥t 7 schichtwiderstand 0,25 % 330 kObmm 5 % )
Film Regigtor D-J.GL 5016 e e e
e 3 Schichtwlderstand 0,25 9 33 kChm 10 % :
.- .. }__ Film resistor. _ . D-PGL 4616 -
Doudle Fi 9 Doppel-3chichtdroh- - bauliche Einheit
Film wderstand = . e mi& @ 6 500k OB}
Rheostath; 10 |schichtwiderstand I ?5 W 33 Ohm 10 % | structural unit
- | FilmResisyor - _ _ __ | pircn wslé . _|with W6 600 kohm -
W 11 | Schichtwiderstand C,25 vV 33 Ohm 10 & : :
| _Fim resistor _ | DaiGr 4616 - : j
! 12 |Rinstellregler C20.013 25k ' Ol W | .
. |__ Adjustment Regulator | " T lysaf, b
W 13 | Einstellrepler 0120.01% 25 k Supplier: Ol ¥ [
S J_.}- Mjustment egulat_qr._ SR S e e J1Sefs DowThaln
g 14 F%te&’rgﬁ‘ Tt 0120.013 10 k 041 W T
- - -}-.-Adjustment Regwletor __ _ ___ =~ .~ - Li,af;Min___,, .
® 15 |Fimstellresler ©120,01% 10 k
Ad uatment”ﬁegulator !‘Iefl mﬂga :
o ;?g L _ 1 1 60| Tag Ke ,Mame Benennung Lists bosiald?
§§¥ 1 rgg;rb. & 1{i. Tose | Heupt 3i chtgerliths - - oos...._ Biatt] .
L] I 25 T IS | Main Visuasl Indicator
i) 22 e I ..
. s 4] - eillisten-Nr. . .
- i VEB BOX |71421,006 - 00001 5L (&) » S
HHES Yind -Mitt.-Nr| Tag | Mame unkwrk/?;;_e,mck P &
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1 2 - 3 4
+ ¥ Kenn- .
zoichog i mgg”% ltemsgcu’;'ﬂ o eWﬁ!{cai vm s
% 16 | Einstellrepler | 0120,C01% 10 k 0,1 ¥ )
adjustmant regulatar ) S Lief_. Dm:tlni_n___ - {
W 17 | Sinstellresler : 120,012 10 k Suppliers Q1 W |.
- . . ad justment regulator . _ . e — 1302 _Dorflaln - Y
% 13 | “chichtwiderstand 0,25 " 1 MObm @2 % h
o film resistor ] o B-TGL 4 N
%19 | Tinstellre~ler 0120.01% 100 k 0,17 |
. ad justment regulator _ _. _JLief: Dorfhain p
% 20 | Sarict tviderstand 'J 25 ‘180 xChm 10 "5
_ i film resistor - D-TCI/ 4( 15
¥ 21 | Tinstellregler OLCOI3 XYY T T T A w | W
— .. .| . edjustment regulator.. . -} . __ ... _ |[Liefs Dol'f_mn.__
% 22 |rindtellregler - 012C.C13 S k o,1% |t
- ad justment regulator | . ITief: Dorfhain !
L 2% [ Liustellretler 120,013 10 k ] o,1%w |}
| edjustment reguletor . | ____ Nief: Dorfhain - _F-
Fi 24 | Einstellregler C1°0.015 5 k 0,y |
S ad justment regulater | . Mdef; Dorfhaim |
e 25 1nstelTre¢Ier 012C.C1% 10 k = O,1 v .
— justment regulator . ~—jidef: Doxthain 1.
N, 2o OH: derstand 0,25 W ? 5 kOhm 5 :
N -_z_i_lmwx.'as.istor e ‘TGL 16 .
27 | Sehichtwiderstamd +25 i 24 kOhm 5 P
| film xesietor __ M-TGL 4616 . |
<8 | Bchichtwiderstend LS W 7,5 kOhm 5 % Ay
1 filmresistor . . _WDeLsete 7 (.. K
7 29 |8chichtviderstand 92D W 2h XOhm 5%
| .| __filmzxesistor __ _  pBAoLasys .~ | ¢
W 30 ) ,
—- 31 |Sontettviderstand P,25 ¥ 180 XOhm S % |
—ee 4. fllm reaistor . __ MGL 24616 -
32 |Zinstellregler D12C.C13 50 k O,1 W
o | .-sdjnstment reguwater .| .. {lisf: Dorfhain |
32 |SchiehtvAiderstand . P,25 % 1 MOlm 5 & :
.| __film resistor _. _ _____ P-T4L 4614 e —_— :
¥ 34 |Einstellre-ler 120,013 eBO k 0,1 W )
-- — ..} -edjustment reguletor . _ }__ . _ - - fdefs: Dorfhoin ¥
N N I U M
i’i? :__ _ OO Tag lice trame Benennung . ‘| Liste bestebt
HEY ]} JBeerdd 20 10.Ros0 ] Heauptsicht jewit HE - o Olatt
i § N I N f,’?f: - i Main Visual Indicetor Hb Bt S
s - ECK Schaltteililsten-Nr. v
g;; ; VEB 421,006 - 00CCL BL (4) »
JE1 [ findMinNc| Tog |Nome| - Funkwerk Kopenick i ~.
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MiBbrauch, Vorvielfdisgung eder
Mitteiluag an Oritte wird verfoigt.

Bivee Unieriage ist unser Eigentum.

? .2 3 4
Kenn- Benennung _ Sach-Nr.
°;';°gh£E tinn item num%'iehr ) e?ectrf’“va’lues & ng” gq' )
Bu 51 FF-Gerisebuchse 6088 A 1ief: Rafena - '
*] ° HBF Equipment Sotket — - = T Supp‘lier: Raﬁna "T—‘N
N L ]
c 51 | virtatur-Kondensator | 5000 pP 160 V= — PR REs 2YXY T}
7 Peanut Capacitor o | PHE-N 50216502 XER 351 |1ief; Harmsdoe? - {!
C 52 | “iniatur-iculensstar | 5000 pF 5000 pF EXo 21YX°
.| _Peanut Capacitor .| PUB-N 502.402 K¥R _351|Lief: Hermsdcrf ' -1
} 53 | iinintur-Kondenestor 5060 p% 160 V- 15000 TF RKo~ 2m:“
| _____|. _Peanut Cepacitor _ | _EWB-IE 502, 902 KER}ﬁI Lief; Hermsdort -
C 54 | "intutur-Nondensatar 5C0OC ¢ Rt 50C0 pF HEo 211X A
- Peanut Capacitor | IMR-K % 2 Q(‘d KER 351 14ef: Herwsdorf |-
€ 55 [ infebtur-%ondensatlor | BRDG »f GV PF RKo 21T ~ |~
-.. ..|  Peanut Capacitor . - DU 5 2 Lcé TER 351 Lief: ilermadore
C & | itniglur-Fondengutor 530G ‘ﬂ“ 16 - 775000 pF RRKe 211¥ T
... _ | . Peanut Cepacitor Iaval 502, 4(,.: I 2511Lief: Hemmsdorf
C 57| Vinfatur-onuensakor 5000 o7 180 T- TS0 PE RRo 21—
R Peanut Capacitor _]"'5'4;. LR 2,402 [LUR 551 xdief‘ tlernisdarf .
C 2C | ninlatur-‘ondensaior L) pr 160 V- T 15000 pY RXKO 2111
_ Peanut Capacitor =i Dle 402 1o 351 .u-(u. Herwsdort :
C 2| dipiatur-=ionlenzater SN0 p W T- ' 5000 £¥ Ko 2111 1.
. Peanut Capacitor o FReL Ul e kil 35 Lisef s Hermsodarf
C 50| winlwiir=Kemdenssser LN g LOC V- 15000 pF RRK6211Y 7]
. Peanut Capacitor W, OUZ iR 2 Kt 5‘-"‘1 Lief: Hermsdorf "
C 6l :ri i hahD R 'V.@ Q5L )O (2 1?16\,: \‘;"' . 50(_\":.' Pj“ RKC 2111 _1
o Peanut Capacitor Mo5Ce Lief: Yermsdorf
C G2 dniormir~fosdonzater A 5Ge¢ p¥ EXo 211177
. . 1{_ Peanut chacitor _ <. Liefs }lerm;dorf
C &7 | Miniabtur~lewicangtor 5000 pF Rio 2131
Peanut Capacitor ) Liet: ner'nsdorf
Ted | vicistur~loniencatr ("“ ;»1’\,(‘ ok Ko 21117
Pegnut Capacitor Lief: lerwgdori
C 2T Do dh I ean o-Fonlea=- 5000 pi Vako o437
sato:rr Duet Capacitor 2= 5C2.1506 LieTs Evvigdorf
C OOl Torabpii-y - o wYinoon- INCORTAING w\"O of Vi -o L"J"7
2oior  Duct Capacitor ULa- BLZ 156 o H.'x s0orT
KV R N T S T ANy AR te SO0 \’s.-c 0539
Z:. ..o+ Duct Cepacitor FRT TS }‘J'.G:'" :ny stord
oG cGt DL e ant | onier s KO pi Vs¥o NABY
satar Duct dmcitor DL DTN Ligy Tler-sderf
S| nlrandaarctier 3O pT L Lo :
T Tyl oo pRan LT3R :
ool .uP:b‘iFap'e?if?f st | OB A50T 2342 <9 2500 nF }"-uc;t.frr.srl!f .
[PPSR L T{efy L GITlitz
¢ -1y 2urgplastic Capacitor e ":[)*; aTe ulh :
Tubular Capacitor i Zxih ™oL l“":-:r Lo 3.:‘1
C Tl mrerlasie oniensilor | LN T 250 nT N L.T?r.",m%
Duroplast:lc Capacitor v L EE] siefs X0 owrtito )
T 75 bt aslmibe ome motor SIS P TS oUW Tesl. 302D
. Duroplastic Capacitor N A L s eT 1 litz
CONpore T nt o =To iy A TLOT RT T, T, o2
Duroplastic Capacitor H b STy Tle Jeriiss
) A Tag Name Benennung D es i n at . Liste bostoht
1 gearlp. ST S ion PR aus 11 Blatt
8pr. .
-— ”fw - . Tube Section" BlattAr. L
Schaitteillisten-Nr. vP
VEB VIS0 T - TG o) (%) -
pose Vnd.-Mitt-Nr.| Tag [Neme| Funkwerk Ko"pf/nﬁ'c;_lf Eroats Jor e
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1 2 3 4
z’:fc":e,, Benennung Sach-Nr. elekir. Werte u. Bemerkungen
- C 75 |Lif-Kondenontor T I/ICC UiT 8IIeY 11 ur + 10 %
i Mot Neansp. 160 V=
¢ 76 | TOELESY B IRY YT las160 ot 502,393 |6 up o 73203
RELAT Electrolytic miniature ‘cepacitor liefs .l Preiberg
. C 77 | {leinstelyt-londeon- B/1e0 ¥.R-N 502.333 & uf 7320%
38t0r Electrolytic miniatute capacitar Lief: KX Freiverg |
C 73 | otrkondensstor 2uC pr 10 W S00 ¥ : e
| Tubular Capacitor 2X2C 0L 5245 KR 310
| C 79 | Pohrkondeusaior 50 p¥ 1'02,{3 500 V '
.. | Tubular Capacitor 2x16 TCL L2245 KiR 331 ' s
C 30 | Direplast-fondensator [€,01/250 FuB-5 502,145 0,0lu¥ Best.Nr,%
Duroplastic Capacitor . ‘ Idef: Ku Gorlitz_ |}
& 31 | nuroplasb-rRond snsator Jo,v 250 F3-F 502,145 [0,1 uF Dest.Xr.3080
_ Duroplestic Capacitor . __{llef; Eu Girlitz __
C 82 | luroplast-Zondensator [0,1/ 250 ¥s-n 502,145 0,1 u® Besv.lr.
| . _..| Duroplasti¢ Capacitor. .. = _ . - - |Lief: KXW GCrlits .
33 | Purcplost-fordeneator 0,17 25¢C 7iT-N 502.145 (0,1 uF Beat.Nr.30
—z...| Duroplastic Capacitor . . . |{L3ef; KW Gixlite
C 84 | roplast-lendensator 0,17 135 ¥.B-) 502145 10,1 uP Rost Kr.302
. ......| ..Duroplestic Capacitor . - JLd=f: X0 Gorlits
C 8% |fScheiberntrimer 15747 PUR<T 502,450 15...45 pP
.. | Disk Trimmer ] Condenia P
lc 86 | Rofrxondensator D6 P 1 50 Y ) T
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7 6% | cohlotswlder stand 0,126 % 5% k(hm 10 %
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K 801|%onhiohtwiderstend | 0,25 WSSO XCER 5 % T 0 0 T T T
|, Filmresistor = D-T_’-'g_l_-‘j_ﬁl“ B . ]
[ 402| 3chichtwiderstaond 25 ¥ 4{0 Xm 1 % ’
o Film resistor _ . c-’"rr, N ]
T 803| Jchichtwl derstand 0,25 S 1MOxE TR
| Filmresistor _ | C_wG»J 4615 N
F8Ch Pustellre rlex 120577 25(C k% Vo 2500 0,1 W
o Ad justment regulator I | Fiefr Dorzhain
¢ 405 SchientAderstaid G,120 0 00 RCIm 1¢ T :
~ _ | Film resistor o ] B=nGl ansin ] ]
k 4Cellohicntiderstaed’ aled w15 komm A0
oooiy:|  Filmresistor N-IGT €16 e S
F, 47 “ohict tolderstanmd G255 W A0 k0L 10 S
» o Film resistor ~— | D=3 ‘rCl.; 3 o ]
b acg|schictviderstad 0,25 % 47 2Ohm 1C I '
.} Film resistor o Q-"_f(‘:i,__f'j(_;lﬁ o ~ o
b 40 1 oenichtaiderstoad L‘,IZS 10 kCha M0 2
o Film resiator ) 3 ,)—1' 4ol S ) ]
[y 4100 Sonal 0"’4—‘ —“ TSI R I Y ¢ 5 i “"7(/ x(()I..n'l 1G e
L Film resistor J—""‘ 4G1G 1 . i
. - r 41| eniailvridorstoad (528 7 120 kChm X0 35
) ] Film reeistor I s P e 4 11. w0 o o
f: 412{Binsinllyeclan 012,.012 1 & Un 1 kOhm 0,1 %
: 1 ~ Adjustment regulator - - Lief: Doerfhainm |
- b 417 Bchicl.cidsrebe & 028 ™ 470 xOhr 10 4
i Film resistor B 3-2aT 2415 : . .
&Y Serde rkd sl ald el 1 Thar 1o Y
o Film x_‘esistor o »1\-1_“_, 40 Lo . _ . -
Boron- L 41 |ralriole~Teriehh- 33 Ecun v 39 + 10 1
-carbon | .‘i;c.r.,“z.u«‘ ) .- -
film =~ k10| neicitiloratan G277 oAaT i
resistor] Film resistor _ q-r3ToLoan
47| Chpint £o4 den abard 1.5 T, s 150 [rripewent .
. Film resistor . D«j__, IRSEN Trimming value
LTS 520 DRV Fehak Niee 1 rafen o N M 470 W T e Y '
o Film resistor g ’
T 410 Cehiohbutdsy muyd S
.| FilmTesistor .
;U2 ahiet eyt ]
““" "Film resistor
421 enietie > S ) -
Film reaistor - -
Q(" ..1 ot "'.L Yy, el e C(,‘ 1 k\:}‘ - ’v.-‘j
- “1 '"Adjustment regulator Tioa 'J“‘\Lai:"]":
. LT Y Rl = =
i :g N Lo | Tag {....Name Benennung Designation Liste bestoht
wEEL L Bearb| & o ulie Fute Dhe ru vt ve Ll se T HE aus  Blatt
$13% » r. ’ Int
;§§: R - ,NG:'P” _ L . ntegrating amplifier Hé Blatt Ne.2.
. X0 I | 1. ) Schalitteillisten-Nr. ) vp
iis VEB - | 151,008 - GLELC Go () .l
333 | 4w Lind mins.- : openi ' »
R H L And.-Mitt.-Nr.| Tag {Name | Funkwerk Koper/ucjkj s .

Wl 386 [/1-18-103 Ag 506 87 DOR 03304
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_— 1 2 3 4
Kenn- : '
. | geichen Dmm It$a¢:h Nr. elekir. Werfe u. Bemerkungen
: W 422 :;ahichtwiderstand 0,125 ¥ 100 XChm 10 ¢ o
Film resistor . . . - _D 3L 461( e
' W 428{ Schic'twiderstand Cc,125 w 150 kChm 10 %
t ) e |--Film résistor ... R n- VEL 4616 S §
. 425 ‘Schicbtwideresand 0,25 W 870 kChm 1G ‘}o '
. ... ..} Film resistor. . e ,DH"GL 4615 e e e ]
Iv 426| schiehtwiderstand 0,29 47 Pery 16 # :
. — — |. Film resistor. A . D—"‘uL 46]:[: . I e
427| schielitwi derstand 0,125 w 10 XChr 10 ;b : :
1 Film resistor _. = = _ ‘B—T&L 46148 U, S S
- ’ }‘.’ 428 Bin.tellrenler ClzC.C13% 1. 14a 1k Ohn 0,1 ®
1 - - _Ad justment regulstor B . ozﬁzaj.g___.‘
Boron- [y 429 Bohjrr.ohie ~-3chichte 33 kOhn 5 TCL 4037 Ll% »
-carbon da - '
film E e am ﬂi rsvm o ——- e - e n - - —— A —
resistorf? 43C] Schichtwidarstand 0,125 v 3 kOhm 10 2}
| -.——|_ Film resistor .. o] D—A;L 40l . L. N
% &3] gchichtwiderastard 0,25 ¥ 470 XOhm 10 % ’
—---{..Film resistor. _ . __ | D~PCL 415 e —_ -
¥ 452| Sehichtrddesstond Dedh W 47 Chm ) B
~- ——-}| Film resistor . ... __ _|D3=-TGL 4£15. . e ]
, 4%3| Schichtd dorstand 0,5 T 1,5 kown 2 %| Trimmert
. _Film resistor _ . _ | J.J- "SL QCJ.E B ~Trimping walue __1-
T &34 Schickimd aerctand 0,25 © Q:;C )hzn 2 ” :
I F:llm registor . e ) BeCT AR1C - e
P 4FSisehiettvilerstand 0,25 . 47 Chm 5
d N Filmxesistor. e D, 4R 1E S
) A47€ | Cehicht~iderstang nLI25 U470 kChmo 1(‘ -1 _ -
[. _— .Film resigtor. .. . __ . A D081 oxt.‘G . i — ]
2} Y 837|:ichicibod derstand C,5 155 %l 2
“w- - —] _Film resistor. R 3 06002 A 123 TP SV ]
\, - 438 S eh iohtwiderstand 0,25 % 1,5 Morm 2 %
: Film resistor. . L. LD-TCEL 8616 e ]
A3 ol 4 Q sehichtwi derstand 0,25 ¥ 1.5 0lm e %
. — - -.|. Film resistor . }.D=iGI 8016 e ]
151 . A
| - ] - R ———
|
i NN I S S R
3
— o i .
- \.
- -a ‘!’!g 15 GC.{ Tag A5, Name Benennung Lesignetion Liste bestoht}”
— ‘gi‘! I D A B ) PNt Eore segrat! cvsverstlrkerHb  Jous. . But
— 4 Gepr. | >
— ggf A ] e Gopr 2 e . Intesratins amplifier H6 Blatt 3.
nd. ST N _ g | Schaltteitlisten-Nr. ] v
_%5 VEB %2 421,006 - 2121C ST (8) *
[ ; zf ::, And.-Mitt.-Nr| Tag |Meme| Funkwerk K5penlck Ersatz for .
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! | N Dargestelll auf
Fi : . 960 | Tog Name__| B 9 Designation —
i . Goz. | 11 | Mahich
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' T s o o e " | Ngwpr. ServitAbsection (H6)
! us- —
o | Bt [l ol ves | fe24006-01038 sp [7) E
1 T L — Eunk _lm o —
2 { 3 . 4 { &l I l I ’ J;fmk* Ersatz far ~
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1 2 3 . 4
Kenn- : ‘
- zgjshen Bononnzéqgo n Sach-Nr. _elektr. Werte u. Bemerkungen
C451 | uroplast-romiensatar |0, 01/125 YB~N 502 lAE ,CluF Bsst.lr.)
) .. . 1.Duroplastic éapacitor .. .| __ R Ligf i Gorlite |
- (452 | Duroviast- Kanaensator 011250 Fvs-N 502145 Odur th,s.',’,‘jtfﬂ"m’
. .| _Duroplastic capacitor . | _ . __ ___ _. et KW oorite
La4s5y slihlampe r._!" 127 v 3 % DIK 92661 )|iief:Glihlampenwerl
* || Glowignt _ . | __ Oberweildbach = .
1a45d Glihlampe % 12 V3w DIN 72501 T
- | Glow lignt . _ L ___ — L
Seh | Druckis stensahaii-?i- 1121 .006-01C30 (2) Zonstr.Teil
451 Pushbutton s N S —Struetural part. |
Sch | leinstus e_s"halt cr R/ X2/ L=-6/32/50.15022. '
452 | Small step switeh | e e
Sch | Rleinstufenschalter K2/K2/1-6/32/50,15022.3
453 Small step switch I .
Teh | fekbtorschalter 1421.006-01393 (5) Xonstr.Teil
1458 | Sector gwitch RN DR —_
Sch | viderastandsaufhan 1821 . 00601200 (1) Yonstr.Teil
355 Resigtor sssembly | . __ . __ — :
3gh | Ceutcrschalter - enth.in 1421,006=
1856 Sector guitch _ e e .} QL39C(3 ) Kons
. 8t45Y liesserleigte A 26 DI wie22 - 25 pol. 1
| 1 Tarmiua.l_stnip - . L .
B8t45d jtosserleiste A 26 DIN 41622 .- ]26 pol. o .
—Termipal strip ...} —
}———— -+ - - P e e e e —————— X
b e — - [
E&fi Scnichtmiderstan-d 01,5 -1'—,-'”_2-,"]“&:&-1"0" 2
| .| _Film reaistor __ DAL 40156 -
452 | Sehiendvd dertand G,5 % 2,7 Onm 10
| _ ] _ Film resistor. _ _ ._ __|D=D3L 40)6 . . . 1 ___ —
#8457 | Sehichind derstand C,5 7 2,2 Chr: 1C £
- { —Filmresistor ____ __ D-T5L 4615 — .
nanh | Sehis-td deratant 0,5 ™ 2,2 Oy 1C &
- . Fil.m resistor. . _. DL el L ]
w465 | 3ahignt-Aderetand 0,5 ¥ £,3 Ohz 10 9
Fiﬁl.n_a‘ resistor DG 16
) gii ::* . __—_____> _____ GO Tag K5, Mame Benennung : Liste .Dusteht
§§§ b e ] L |Beard. 17.11 Jose ] Pedienunr,stet) R 6 o 2. Blat!
Igé Bl B e f:, i s Xz Control Section Hb6 Blaft Ne d. )
a a - e o e P . . . N _
el _ .1 i , Schat:teillisten-Nr.
fii . veg ¥ CK 421,006 - 01075 (L (4) -
2 Aus. unkwerk ‘
i1 gade Ad-MtHr.| Tag | Name ‘75_ GK‘SPM/C" Ervatz or ’

W7 s BN Y A SIK 2 AAS S
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1 2 3 ‘

. B Keona- ‘Benennung . Sach-N kungen
Fefshen Designat fon Item cNt—xmrkr : %?Hggrg' rw j.gmvug'],&ggma“&‘uﬂn”gm
| - ' 855| Schicht=iderstand 0,5 ¥V 6,8 Chm 10 % t
veem . }—.Film resistor . . ST S 5 e e - RSP
L g 45 '7 Schichtwiderstand 0,57 5.6 Ohm 10 % o
-_‘--,.L __Film resistor. N U /== ¢4/ N . ~

i 8 W 458| Sehichtwi derstend G5 7 5,6 Ohs 10 % ;

3 | Film resistor_ . _ . DTGL “615 ’

i 859] Jonrialtvd derstand 1 0,5% %, 3 Ohm 10 7 ~

_Film resistor _ __ DR . :

d B 460 Schiohtwd derstend CH WV 3 3 Ohn 10 # *: -
el Filmregigstor _ D-TGL ‘Gé s T

W &46Y Sahichtvlderstand 0,5 %W 2,7 0bm 10 % g

Film resistor __ _ _ B-TCL 2616 T

§ % 462 Bchichtriderstand 09 W 2,7 Ohm 10 2 .

. | _Film resistor D~PGY, 4é s B
; % 463 Sohlohbwiderstand G5 © 22C Ohm W0 &% ‘ -
Film resistor : ] 40106 R
¥ 464 Sghichtwiderstand ¥) %iﬂ §,2x0m 10 & T
. Film resistor D—’fGL iG s ¥
W 465 Dr stdrenviderstand 2,5 kbhn C & DD 3574

H - irg-wound variable resistgr

£ ¥ %64 Bin- Schichldrehwiderstond | C12C.G3 50 K Ur 374

“ _Small wire-wound variable flilm resigttr

$ ¥ 467 Sahiahtwddorstand 0,25 ™ 100 kChx 10 % |

g Film resistor MGL 48318

b % 468 Sohiohbtwiderstand 0,125% 22 Ohm - 10 %

Film resistor D-TGY; 4616

2 ¥ 469 Schichtdrehwliderstand | 0120.579 250 x lin

£ : Veriable film resistor 32 . :

b4 19 874 Schiebtérehviderstand | 0120.579 100 k lin

3

¥

. Variable film resistar 322 A X
- 71 T0%W 270mm W% 1 1
S w'. 7 Sﬁhw(w:d rsstfggd . . D-T6L 4616 _ e
{ . N ; f
't ! CEIOES §
& Ry
;;‘ e A v lf‘J'A *
: - SN ¥
:( N *< Y. L‘}‘
4t} iy
2
i _
T3 nal Nl BN R K- S <
é iF-+- 1 oo ! Tag Mame | Bonennuag Designation Liste besut
_'_{: | L _lBeartl; .11}. Hoae | Bedlemurgsteili B 6 ous .. Blatt].
;§- e}l ]G] - _|_..3\_._.__~ Control Section Hb -
-2 3 3 D R D B 1T ! K 3 Blat Nr.2
!Sa .
il 3 " S S S ‘a Schaltteilksten-Nr. w
itk e “‘; K 21,006 - 01035 sLo(1) R
: [Aus- ' unkwe
21; ooba Yord Mt Ne ] Tag | Name PM'/E, rets or 4

- W2346 IM18 703 Ag 206 66 AR ¢
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K g 8 1 *
4 . - ] N B
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et 1 S 2 =
i O 3 ey I ) ’
., 1. 8 2 ,
o | asetm. 4 / . u’ ;
& -
HE
3
| [l
o i =
i T
: C B
i % 2
N ; 3
x} S N e - oy,
f T
le D
| AR
o 89  &n
‘%A 2
] ¢ \
| [
[ P o S
T e i e o =2
33 L o 130t Tag Vi Neme  [PFZ gan Deflection unlt, Beateht
f Py I T Tseas| %9 | Fuse Ablen 2//758/1‘ aion
3§§ S B N ) U ISUCE S I 7. ) N
: i§§ SR N N i : K1 ] ] 1 Blatt M.
£ ——t =t
| 3’? _ I . VEB  cx4 1421.006-07071 Sp (&)
- 13- ! - '
éxf Mlnd.}-ﬁt‘f}l.-ﬂr. Tag { Nome unk“;eg yKép&th“ ¥ Ereaiz for :
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1 2 3 4
Kena- Benennun Sach-Nr. kir, Wi Bcnnrk%gm ’
o | foichen Degignatfon Item Number q&‘fectri alues & Nited
Sp501} Ablenkspuls 0446 .999-90050 Bv { )| Komstr.Teil
. Deflecting coil . . . Structural {art —
Sp502| Verschiabespule 0848, 999-90048 Bv (5)| Konstr.Tel ,
. e e 1 Sliding coil —— ——— - womieeoo }— .Structural part |
y
% 501 Bohrk "hle-—Schicht- 2 %W 12 xChm 10 %
Boron~carbon film resistor ..| D-I0L 8634 - e _j{/
X 'J SOd Schichtwiderstand C,125 ¥ 39 kChm 1C %
1 - .Film resistor . . B~TGL 4615 o] I
! @ 504 Schicltwiderstand C,125 % 39 kChm 10 3 k :
- - Film resistor v D-IGL 4616 R T N )
% 504 Sohichivdderstand C,12% W 39 ¥Ohm 1( &
_|.. Film resistor . _ CB-TGL 461 R | %
¥ 5CY Schichivicderstand Cel25 % 39 XChm 10 %
: — .|. —Film resistor D-TCGL 4216 ) - —— e 1
' Wi ‘,’“‘G Sahiehir 4 derotsnd o125 % 39 xChm 10 3
! — _.] . _Film resistor . B~{GL 4616 _ e e S
& “c" senioctbwi derstand L, 125 ¥ 32 %chm 10 7 ..
i . .Film resistor . . _ -B -PGL 4616 e ] —— A
’ w )0'] Sehiontriderstand 0125 % 39 kChs 16 3
* .| _ Filmresistor BiroIowels | N {5
o w7 509 Schiohtt':id'erstand Q129 W 39 KOhne 10 k' )
... Film resistor _ . ___ _ ~1144‘f‘¢ as_s___ e R S |
510 nd‘lc twiderstand N,125 = 39 k(‘h‘m 10 3 : B
Filo resistor _ _| Blnat, scid R v
- ¥ 511 )r‘michi‘»lderbfand ¢ l¢5 % 39 XCh 10 —‘5 .
4 Film resistor . . ___- n,r Cil. 4616 . . - -
)14 1(:hic})mider9ta.nd C,125% ¥ 30 xOh: 10
Film resistor. _ _ 1 D-JIL:L &6 . .
¥ 51} saicehtwicerstand 0,125 L 2D k(G 10 5
p . .- ). Film resistor _ .. _D-TCL 4617 I
h S14) Schichtvilerstand Q25 T 39 kOhm 10 £ ,
_ . | . Film reeistor DGl 4516 — N
™ 515 salhvicht idersteamd Gy,125 W 39 koha 1¢ Y
- -] - Film resistor. __ _ __ D-#GL 4616 . } ]
¥ S5106| Schichtidderstand 0,125 V. 39 Ohm 10 .
. Film resistor . - _ | D-Tal 4316 I R i v
vi 5171 Scaicl.twidaerstand C 125 W 33 kihu 1C % S
_ Filmresistor. _ .___ _ | DepGL 461% 0 R |/
W 513 sSckichtvd Jerstand 0,128 3¢ ¥oho 10 %
- Film resistor ___ B-TCL 4613 ] WV
v 519 Ncﬁlcbbaxuers«.&nd 0,125 W 39 kChre 16 %
- Film resistor_ .. ___ .. | DB~IGL 4G15 . . I |
w 520 sehichies derstand Cel2S 4 30 kChn 10 % .
.. |_ Film resistor . D-1CL 46l . ; S -/
y »2Y Schichiwiderstand 9125 W 39 kCh:m 10 1.
-} Film resistor -TGL. 4616 . e - *_.__li
g g g N Ji| Tag |- Mame Benennung Designation Liste bestert
] -;:'E: s Bearb| O 17| Yoge .+blenkeinheit 1 6 ove) Blatt
£3 Gepr. | =~ -
3:?% o _ ,,_:f:,' - o - Deflection unit H6 Siattar.
*g: R S 1t e Schaltteillisten-Nr. vP
1 3y \ VEB - U+ 1821 .00¢ - CICT1 ©1. (8) *
252 (o liam Funkwerk Kopenick i
: §§ § | ate ind.-Mitt-Nr| Tag |Name| I U wer/ g 7open/c Ersatz far .
- W Wi HLARINY Ae MK 5T DOR 03304
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Dargestolit uf

Bef =1
e | |380] Tag T e
g ; N ST o . JGez 3_15 f"f:f’,‘. & g Designation
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:i : ;:1; And-Miti-Nr| Tag M.,,, = Front plate g
1]: L9 | Mome) 575 e
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. gig ] ) o0l Tag U3 Name Benen Desi t
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- : Peanut capacitor FONSIEREGTA B T s |
. . Cater  [3T00 pE 160 7 R N
. o pe.nut cepacitor ST B0z bl S
| ' l T Tt ar RPN LYo B RRR 251 R B
: ‘ Pgagut capacitor R L AP g
x €32 | - -':l
. .;;E E Tag 1,5 Nome I Benenaung Designation Liste bostetd ’;,
S Bearb] ., T .1 aose TChrenteil 16 cve . Blate}.
£ Gepe. |1e w [ Kisg . Tube section Té - g
3 g3 Ngepr |- 2t | lee un € 8/0"”‘.2. v
v s Q
£3% [ Scha/ltotllufen-ﬂr oo A
y iy: . VEB 21,007 - C105Q SL (4) ~. Y
a2 aw; . A H -
FE§ | flndMint Ne| Tog | Neme Funk\;e%t Képenick [7— P & »i
W/ o6 1198 103 Ag 306 57 DOR 03aDe
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1 2 3 4 '
richon D Benennung eiektr. Werte u. Bemerkungen
- AR | Desimna Number | Flaetric Values & MJ
C 116| Iiiniatur-ro'casater C I 1
Peanut capacitor . R
C 117 ¥inlatur-orniensator 3
pe _Peanut capecitor o
C 118} :"4aiatir-¥endencator e
&
o Pegnut capacitor . _
C 119 rintatur-end nsnhoe. TR
. Pesnut capacitor -
C 12¢) urarfuibroyskonlen- 7o Ve
sator Duct capacitor - .
C 121 D I‘(]‘L,.‘l'\..h. fiedeTotoRad ot P00 V-
satu. Duct capacitor . - .
C 122! ‘wrciddbrungsi e e . TN Ve
. _| 84ter Duct capacitor. - - "
C 125 RIS o3 P99 “Us I s Ah\.r" S E R re '/(:" V-
- ..} salor Duct capacizor. N VI N ,_‘--L)(a S loa
pr 51 UT.-iilednssdrocsel - ioun 1,5 &
» Ultrashortwave miniature chpke Licf; ReD gera.
Dr 5 Uiw=iloiasldvesssl - i0uh 1,5 A
. Ultrashortwave miniature. chpke . LieT; LY vera
De 53 URKw={l-in:id - ousel - FENNVISENE 149 A
Ultrashortwavs miniature chpke - wiefy (0 Ceraz
Dr 54 Uivi-Tleing tivozse!] - 1o ?,5 A
— ... | .Ultreshortwave miniature chpke LicD. w4 Gexa
- Dr 5 UKL= leiootirno el - 1oy 1,7 A
- Ultreshortwave miniature choke Lici: RT Lera
-
Gr 54 Cervaniur linde e
.. Germanium diode. N
Gr 53 Ceruunlur-diode A TCE
_ Germanium diode A
Gr 54 Cerraniumdiode N
. Germanium diode . )
ar 59 Gernaniuvdiods ©
.. .1 _Germanium d:l.ode .
Gro9q Gevnaniureilole in .
| Germanium diodo ) )
Gr 94 Sertanls diode PO
. Germanium diode ]
T Y Ger andvmdioic CA 709
. Germenium diode
e Fj% Gerraii woindo G ,,
Germanium diode
, { 3 é 4 : o _ _: _____ = | Tag [t - Name Benennung Designation ‘Liste bostent
& :: o _|Bears| 7 | Hose RS IR AR N ous  Blatt
;%-: Gopr | 15, ¢l Wlse Tube Section T6
3% o et . N A 'BIaHNr}
k3 §: I _ N.gepr. Y R . .\ :
F N N N R PR G Schaltterliaten-hr _ ve
. §f§ VEB =CK V2007 = CLO5G i) b
Ave- . A y P.
i;i ans. Wnd.-Mitt -Nr| Tag |Name Funkwsr_ig fapemck Freotz fir .
WI346 [11-18-123 Ag 308 57 DOR GS 74 ' v
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© A

e

7] 2 3 4
Kenn- .
ichen Benennun Sach-
. fari . Designation Item um'ber Ef’edc'iriWIues &‘i@” .
Gz GO Gors antinadl ode OA 62 Ban >
Germanium diode 2 form 111 ‘ ;'
e ——— e - -|Lief: Mcltw——— .8
P e il
.‘ T '.-':‘1. .
3 R Suf Kitire EF 782 - e e
- ..Tube
BRI S5 Rohre .3 - 1 J e B —
—- ..|,. Tube ' o
o G| "ahre BC P60 T T e s ———]
™ ¢ s Z:ube L § 1
. s 2 e '53 23 G“B"'*" e e e, .»<' d
o en| - -Tube. - 5 '
o DA Dohpe RF 8Y - T T T ey (3
10 Y _“Tube R e 2
¢oEf i lrre BAL €Y T e e e 0 8
.. .1 . Tube - _ e B
wC B¢ ‘e wC Y60 T I e e I
s Tube o Co r
PG €1 idhre w0 769 T - —1.
S T : Tube _ . : - ¢
LG Shre EC 760 - T e g
L Tubo )
Sl ioha uC B0 B e T T e
o _A.Tube
S B LE 762 T TToTTme
_ | Tuve _ ‘
SRS NI B ol 0o e - e (P
| - i . Tube o .
R Nioare ¢ 760 [ R :
.. _Tube ' X ':
. o4 binve. 1 EC 760 - R e o
. N Tube -1
b Ao o0 760 o - r T
LG 760 :
. _ ’{'ube ’
it e KL 8 - SR T g
- Tube
= RIS e I‘:L‘ .-/»“__‘:r/f - - - .
.. ,..i . Tube o 1
150 Polre KF G2 I [ —
o . Tube - © '
X ‘ . "" ""_}"' ol 1 [d 62 e
Tube )
Rir e g P .7, ~ . e e
Tube T
1 ) I
i
fiz ‘ -
3% Cf Tag BT - Nome 3enennung Lesl t
: . &S . 9 . 81!& ion
e i o R B IO - ol
| $E3. B (2o EON 7S NS e < Tube aection Tb -
3E% Ngepr.|:: - | L L Biatt Mr. &
T , D ~. 8
T8 ey Schaitteillisten-Nr.
] 2se? TR ) e w
i - _ VEB - A2 L07 - 005G L (4) ».
JE§ [seis find-Mit-Ne| Tag |Neme | Funkwerk Képenick ’ *
73 Ersatz for .
WZ 346 111-18-103 Ag 306 57 DDR 0330¢ ‘
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1 2 3 4
Kenn. Banennu Sach-Nr lektr, Werte u_Bemerkungen
. | ﬁ/u‘gn Degignation Item number flectric thuea & Ngtea
ks S1|AMinlaturrelais S fwy fa. Sturmonn -
Fony relay_ Supplier: Sturmann Co.
8 ; , | -
»
v - ——— B A . N . -
Sp 54! Hr<Gpule _ T44 90910216 Tv (8) | <onsty. Teil
—.. | HF coil . . ) i N Structural gart
Sp 55] HF-3pule G456 .99 20020 Tv (40| touser. et
- . | HF coil o » _ . Structural part.
3p 55| H'~Cpule 0444 ,995-1011% Py (4) ] :lenwstr.eil
.—...| . BF coil : . Structural part_.
Sp 57| HP-Spule Cand 3 =10028 v ()| KensseJteil :
- {-BHF cotl _ - S o : Structural part ]
Bp. Do P-Spule C3iva o350 =1GE58 v (4 acistr.teil
o HF c¢oil . . . . Structural part
S» 59| HF-Gpule CHMLTg-102: Ly (4 Toastr. feil
. {...BF cofil. | Structural part
Sp 6C| E¥-Lpule | CLh5 0= ds] Py (M) ] Kinstr. Deil _
we.....| BF coil. _ . ) . N N | Structural part
Sp 61 MP-Guule CHRG 01000 v (L) ]| Konctr,Teil
L HF coil . . . Structural part _ . _
Sp 62 H¥-Epule GAAL 03910010 By (4) | erstr.Teil
HF coil - ) Structural part _
# i : .
St 51| AP -Xabcistecker, S04 L el Tief: wfenn
J¥inkliy  HF wire plug, angular . . ‘Supplier: Rafena
. &t 52 vesserl-izte AV RS0 3 pel.
¢ - Terminal strip e . . . N
St 03 lescerlelste 3 NN s 2 pol,
Terminal strip R -
St U4 ‘esserleishe S e = pel
. Terminal strip . -
Tr 5) Lupulsilertecier BEG L3006 Ly (L] RensiroPell ]
.. Pulse repeater Structural part
. £§§ B ) | N Ol Tag -{-'« Name Benennung Deaignation Liste besteh?
ard 1 i Bearb| s &7 4 siCisy Hehpomuadti 7o~ ous  Blatt
§£E _ R Gepr. |7 4 | 474 ek Tube section Té 5
£§§ N Awgopr | N - e ‘ BlattNr., .
£ it
2> L 4. . - o o | Schaltteillisten-Nr. - ) Ve
’ ifr CVEB TR 2007 - 01050 5T fu) -
1 % poba And.-Mitt -Nr| Tag |Neme| Funkwerk Kopenick N
§ ? gabe - M 9 e P 7‘/ Ersatz /af N
WZ N6 111-18-103 Ag 208 57 DDR 03304
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1 2 : 3 4
Kern- Benennun Sach-Nr. elekir. Werte u. Bemerkungen
Farge" Designation Item Number Electric Values & Noted
[ 3 . ‘l'
£ bl Tder~taesd 0,125 W 22 kxChm 10 5
Film resistor . I)J‘J;L &L.LA . -1 ]
G Saer el deratend 0,15 ¥ 470 kChn 10 7 :
. . Film resistor . ’1.1‘,,3’ 4616 _. S —
s | tange v A Teeatond 0,125 W 22 kOm 2 9
© Film resistor J-nm_‘tﬁl" ' . ]
, R BOER IR P S A T 0,12% ¥ 47C K0hm 2
, Film resistor ' PGL 4616 % C ]
. ' B RS Sehtath et der e J,e5 T 1,2 '{r’.“mﬁ LRI
Film reeis@or X DITCHL BEI - U
o anpstiond , G,125 '79 k~hm 2
Film resistor . Pt Leit o L e
IR it Agratana J 0,5 V4T kObm 10
Film resistor , | pérn Rl S N e
aig T verntand 7,185 %3G kChm 2 7
Film resistor . B S SO L T 3 i ]
e P ¥ il TR o o i L 25 1 ,; Kolm Yo 5y 7 0 0 T 1
Film resistor )-;Su,. 861C ] N e
wn |t b seinstond C,25. 4,7 wohm 2
Film resistor D=1l 46 i€ S I
Fa b detiicntll erstant 0,25 ¥ 820 kohm 2 F| Tnmmwert
Film resistor DLye 6ee Trimming value _. _._|]
RV Nisttedder pacd L‘,d‘) o220 kel lu
g Film reaistor . B 5L Boli i SO
VL St iy d ey st o u 125 % 4/(‘ XChm 1C &
Film reaistor "-‘" . «Q OO g . S
ol LLehisn gt e _-.."'E:.":.-fi Te1E5 T W) z0Ys 18 ) Dringwert
Filo resistor | 1=IGL 410 . Triming velue .. _
: - Y Zonichtvicorahind 9’2 W 470 kChr 1C 5 |
- ‘ Film resistor : L] D=2G0L Rk L . - — e
o oot danata] 045 J 242 MO 1 5
mm resistor LCHRGL 8606 : - - - -
RSN BRI FoR R I S5 4 M NG O 2,25 U 154 kCher 10 5
N Film resistor _ e L8 1‘ 515 e imeee .
ont )l tatie 4o shand S 4% w0 10 5
Film resistox' N1 48615 ]
80| "o e o ideroh ond ~,1e8 7 1T kw1
"ilm resistor NPTl BLIE SO
::i “ o -,. AR TP €1 1‘,]"‘1‘\ '1‘2,’- - n- k‘-.’.'}l"' -l(\
- Film resistor YT LAY B P
g et e 2an, IR F-20Eel E RS ()'] i
AdJuatment regulator_ . . o jiefs Norfrain
Sy ehat e ety 3 SL,2% 0 ATD kehm L5
) Film resistor S S SRR AR AN ¢ ) ~
S ¢ o1 erstar 3 . L,et CE,e VSR OI0T 7
Film resistor T D R T i) ] ]
retand 18T T 12 wabm 160
Film resiator o B AT _ -
ST Lot tderotand 1 . IS T
Film vesister. - DL ST L -
2 St r_~‘~:t,;_‘z.\i_ T S A K E
Film resistor Lo
LR g
R £1. 1 = Tag . . Name Benennung Designation : Liste boetoht
* 5 _ Beerbf [ .Y )alCug el < ous . Blatt
£33 Gepr. i | ‘I‘ube section '1‘6 _ P
:;g;z Ngepr § 71 . ) ‘L)_( " Btatt Nr. -
5 US| Schaitteillisten-Nr. . vP
’ £5: VEB Lo3.0 - $105C 8L (&) "
M g Q Ave- i i . . u i . . - P
HHIES ind -Mitt -Nr| Tag |Meme| Fi nkwir[} }(opemck p—— .

WZ 386 1i1-18-193 Ap 396 57 DOR D330+
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W36 [11-96-103 Ag 305 S7 DOR (8204

1 2 3 4
Kenn- Benennun Sach-Nr. elekir. Werte u. Bemerkungen
| 3gichi D Yion It@_m____m:m:lam:f
¥ 9C | Sehiontwl derstand ¢, T ¢ itUho W0
Film resistor J-DCL 49l o
r 01 | Snhichtwiderstund c,’5 ?;Cl-.’.*' kCha 17
: D-13. 4Gl ,
§ 32 | sehiohter et tund £5G LAl wen 10
. . .| . Film resistor P00 ACL0
% 93 | sahiertviserstand HylS N 100 EU 10
_ | . Film resistor : NESURRS -
[$ 9/ | Schionbvl derstuond . Cortle w2t %z 10
t -T01 4610
w95 | sahteh it st and G5 1% K 10
L . Film resistor D~ Ok : S
% 96 | hinstellreplcy gl L01% 0 P00 ohe ) (.?,1 Vi
‘ . _Adjustaent Regulator N o |rief: merfhain
W 9% | Schicuntvicger s:cmm‘ 92" _1 Wows Wb
—— Film resistor = .. ... =ik . - o
% 98 | rincuellreslicr CIEC.T15 50 k 0,1 v
—— Ad jugtment regulator _ Liecf: Dorfhain  _ |
w99 | Sehiehtwider stand T 1 .Chay W&o
. Film resistor -1 1616 o . o .
7 100 uohich*' 4derctond o LS 3 0 Gl 10
. .1 Film resistor D1 4615 SNSRI
W 101 Schichitvl lerstand G120 7 s kiy 1
. Film resistor [3-PCT 4€). . R,
9 172| Schichtyviderstand S MU ER VD TRV COMMI
.|..._ Film reaistor . D-T701 451: -
v 103 Sohtertlderatend L2% Y 470 Db 10O
| Film resistor M-10T 4016 - -
7 104| Schiehtzd derstand .6 47 v X7
“§ . _._]. . Film resistor =030, 4315 _ ,
3 105 Schightyri der sy and 0,25 v 270 kit ¢ Tri ~mw=rt
.| ..Film_resister . N-LSL A0 1n Trimning valus _ _ _
ke 106| schichteiderstami C.P5 22 Wit 2 ,
i | Film resistor o -LCL 4673 .
by 1071 Schlovtwicderstand G,23 .1 iCrm ¢
~ Film resistor D-1al ¢l -
v 108 Sehientvidercta:id G, S AR S T O
~{.  PFilm resistor o -0 4.01€ h
e 109] Suhichivider st wd 1l . Ly Wl L
. Film resistor ‘ BN 1 . e
¢ 110| Coh:iohitriderstad I D PR EO R AR |
_Film resistor -Gl 44030 -
W 11l1] Schicltw] deratant 120 & Lo kO . 1
. .J].._Film resistor . -0 2L 4 LLC .
[ 112) Schiohtviderstaisl 425 . 1 v, LoD
 ___J.__Film resistor . D-aL f4ols ;
v 113| SchicHividerstand CL,2S o GEC ohn Il L.
Film resistor 0L 4620 - -
¥ 114| Scaichtwidarstond n 1C MCGhus 1o
. .}...Film resistor - L 3L GG
v 115! Schisltwiderstand (105 o L w0ns 14
_ _Film resistor - Cernn 45160 -
b 116| Schiiehtsd derstand K 5.0 T 2,2 1wl Y L
Film resistor Vi Qe
] 1T Hac ] Tag Name Benennung Designaticn Liste beateht
111, 10,5408 2y e d Y i eus  Blatt
T T Bc—z::b e‘*—tl y ,Q’“e_ " u%etsection T6
—_— S 4 Pty v Blatt Nr.7?
1 R N o Schaltteillisten-Nr. [
_ VEB LT 121,007 - OUSC ST (1) -
M. Und.-Mitt -Nr| Tag |Mame Funkwe/rl% gépenick Eract fir .
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1 2 3 4

. é.;é:" De gfg%’gﬂ,gn Iti%:hf\fm ber elekir. Werte u. Bemerkungen
¥ 117 Schichtwiderstand 0,25 W 82C xOm 5 %
) | _Film Resistor . . . D-TGL 4610 S
% 11d Schlohtwiderstend 1w 4,7 XOhm 10 £
: .. | Film Resistor .. . D-7GL 4616 - .
* % 119 .:chichtwidm:-”tend ' 0,25 ¥ MG kChm 1C
...}l Film Resistor . : ] D—TGL 4616 ) )
W 12¢1 Schichtviderstand C,25 i £7C KChm 10w
) 1. _ _| .Film Resistor . .. .- DoICL 4616, A ] N
% 121 Binstellresler 0leC.01% 5C k ) 0,1 W
. | _Adjustment Regulator . _. e - : Lj_el. .)crfhaig
¥ 122 Schichtwiderstand ( 11.2r m 30 ¥Cha 1C T v
| .. ) _Film Resistor .. .- I).u.y%lfa ; e o 4
® 12% Schichtwiderstand 0,5 % 100 XOhm ¢
....... . Filmp Resistor. N D-IEI_EI, 4c1s . o s .
Y 124 Schichtvdderstend C,2> *© ] e 10 «
. __]_Film Besistor_ .. ... ID-DCI 4GS A S ) -
¥ 125 Sq‘niohtwlderstand c,5 ™ 2 ¥Cwm 10 v _
| FilmResietor . _._ . [D=TGI 416 - e
% 126 uch‘ohtwiderwund 0125 T 10 xCrn 10 |
o .| .Film Resistor . —. |D-TCGL 4€’C. . ]
T 127 dchichtwi derstand 0,125 T 47 Wit L0
| FilmResistor .. ._ _._ |2 FGL G160 ] e -
v 128 Sohlohtwiderstand ¢,25 v 1 Cha 10 °
<~ Y. ___1 _Film Resister .. . D-TGT 4818 .
R 129 Solucutmderstu.l ¢.125 " 160G Che 1C
| Film Resistor __ . L _|P=RGT AGYe _ ]
% 130 “Behiohtriderstand 0,25 7 1CT athn 10
| FilmResigter. _._ .. __. [J=LGL ATLY L
W 131 acnichtv'iderstaud 1y 1o Ohm Lo furines ert
| Film Resistor =201 4elo Trimming value .
- - w 132 ‘Banichtvdder stand 0,125 ¥ 1,5 «thm 10 5 Tricwert
"~ ! Film Resistar .. . _..._._ |D=LGL ACLS .| Trimming velue
B 139 Schichtwiger stand 0,125 ¥ £,7 kuhu 16w~ |
| _FimRemistor _. __ .. [D-La. 5035 o
. : w 1_%# Schiohtwiderstand ,125 7% 56 Onn 10 w
| __Film Resistor. . D-ELL 461 o ..
w 135 Schichtudderatarxl 0,125 ¥ 180 0an 10 £ :
_ . _.} Film Registor _ U 3 SR 03 8 76 16 - ..
% 136| Schicmtwidarstand - 0,05 2,2 kdhm 16 5 |
). Film Resistor _ . __. . ol wels o L ) B -
v 137 Schioatv‘ derstzmd C, 125 % 47C Onm 10 =
~ Film Resistor . 1D-2GL 40le . : I
T 138 uchlchtvidars end Cyolch i 1 xChe 14 5
e -} Film Repistar ... . . _... . [D-2CL 4¢l6 .
' 139 Schicktviderstand 0,12% ™ 135 Ohn W .
¢ ] Film Resistor = .. == PR HE o
' 7 1ad SarichirAcerstand 0,127 A L
| . { Film Resistor . __ . . -3 1_5 .
| 14y Sohicht:vrlderstand €,05 ¢ S0 G 0
’ | | FilmResigtor . _  |D-Tl 1-3!
ﬁ 1 143 Schichtwideretand CL1Es T 2,2 Wotm 1007
t | | Film Resistor = .. 3 Tul. 4718
p % 147 nchtchtwif‘orstand (. 2; 13 e T
Film Resistor )-"F.} LF»‘{-
i . .
1 i!¥ 1 &0 Tag [ Name Benennung Designation ) Liste besteht
- e.aro.ll . .Pone LEtpe b T aus  Blatt
] : " 1geor. |- . Tube section 2
!gg o T m 4'0' 0 ui-{:. ) B Blatt Nn.
T - iliisten-Nr. | 4
' i ' ves sCE | TuSTIeOr _ 105G L (w) v
- . P
i 1!1 Ao ind.-Mitt.-Mr] Tog |Name Funkwe/rf;7 Igopemck pa——— .
WP 8 IN.48-103 Ae 06 57 DOR 03304
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1 2 3 4
. Banonhung 7t Sach-Nr. elekir. Werte u. Bemerkungen
em
Sahichtwiderzien 0,125 1 47C Thr 10 X
... Filn Resistor D031 4E16 S
. Schichtriderstand 0,05 ¥ 1,86 XChir 10 -7
{ . Film Resistor .. . - | DejGL 4618 . -
- Schichbwiderstand 0n,12% ¥ 180 Ohe 17
_. Film Resistor . . TGICA6 . .
Gehishtvidersten? "L125 R 4700 Ohm 10
s __ Film Resistar _ =~ | D-TCL 4&l6. Cee
Oohiohtvd Cerstand G085 1 kO 10
. .} . Film Resistar .. - - D0 §ne - -
I¥ 149 Bokrkchle-3Sehicht- 2 1 2.2 %Crm 10 7
| | widexgtand Baron-Carbon | 1-IGL 4034 ]
Film Resistor '
] '
U PRI U ——— i - - [P »-—1
L] ‘ - B ) i ) - )
| pr-— g - - - -
b - ——m e — el e — . -
‘ T - ——————— s e . ——
|
o= i!g B . ) %) Tog 145 . Nome Benennung Designation . ) Liste besteht
| _ d. Boarbf 1, 1. b © RKinpenberl W o aus __ Biatt
| 3 4 | D S Tube section T6 5
| ,Ii I R A S O R T UR & BlattNr. J.
- i_ 4 - - Schalf.h/.-il!ff-flm-gr;" L105C ST A
| fgg As Wnd.-Mitt.-Nr) Tag | Name Funkwe/ré Kopenick |1 7T——" Mo
: - W2 36 IN-10-103 Ag 508 ST DDR 03304 I
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) 1 2 f 3 1 e

it —— o 2 e oo < . e S o . e . s s e =+ s o st oo < i s e emri e ' - PR Torpee

.
s oA
+
- ..
N v
‘ 3
{ g .
» . " .
) Py ST T
M '{‘ s .. X
Y
. <
o
R N
PR |
“ 4 .
I .
Sy e
La
i

SN B IR . L e be——————— ____._..__._1 o A
S B $e 58 S
L Lve -

|
| o +
| S e - e &
i g A L “’l m.g \L sttt
‘ e b e e e e e e ._._.-._*_....j X SR
S © O S —4‘—-0'—1 8 N Ri !
iC | —_— S & S ® smm
G ! S G e CAAA- o —-e
-4 e

R -X S 1.0y S
. ‘D E t—: - .ﬂ..m'\.-—-—%.r.- _;_513_16.
‘ I CPR . |
\ i Qe ———— S - - ‘5 & 2 ! -
| | | e o oy ame
; Te--- -Tf—r--—- - — o SDE-o- - sj*"f g g‘i . . o
o } ="V S TPV, 7 WAL 1
‘ f - f_-'— _.:: _:_._—_. .Yv_,-_.h-__._.__
;E T o— - »—L’—‘%- e ﬂil‘;—‘ ~ ‘:5..-1: 3 -~
i — T T4 = cogE-jge
§ i == I O <= .8
H L - o .
: Lo LT e
. i, :
» 3 !% 1 - I 14571 T oy N PFZ. Bsstettonn
W B == fabeleingang . o]
s leoor | 7] , Cable'ihlet (66)
;%i S D D B 752 A IR 1 Blatt e,
~ Y i ke it T 7446.004-01130 Sp ﬂ.)
ééf' ::b’; dnd.-Mitt-Nr.| Tag | Nore Funkwygéapem‘:k Ereotz for ’ . o

v WZ 340 IIN18-185 &g 37 M BOR &
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L 2 3 . 4

. e pTee BT oo Sl e R
C 1| Papier-Durchfihrungs- | 0,025/2 DIN 81172 0,029 uF
' -l_‘.j mgdenam Paper_duct capacitor 20 ] e 2 nnap. 290 Ve
. 152 | Fapte r-Durenfiikrungs- | 0,025/250 DIN 41172 0,025 'Y ]
eitor_ — | Hanuap, 250 Y- 1
- C 15% Pnpier-Durabmhrung 0,023/250 DIN Q1172 0,025 up
| _|kendensator Paper duct capacitor __|.Beangp. 250 Y= |
0 154 | Papier-Durohfikrungs~ |0 025,/250 DIN 31172 {0,025 uF
. - .. {kondensatar Paper duct ¢ __{ Nanuap. 250 V= _ |
: : L 155 Pepler-Durghfihrungs- ,025/250 DIN 41172 0,025 up
_ . _lkondensatior Paper duct capacit 8D 250 Ve
. P 156|Papier-xrahfibrungs- .022’250 pIN 41172 0,029 wr ‘
kandensator Paper duct. citor Fanngp. 250 Ve
C 157 {Pepler-Durshiinrunge- |0,025/250 DIN 41172 | 0,025 u¥ :
. _ 1xondannatax Paper duct capacitor
C 158 | Papier-Durehfithrungs~ |0,025/2%50 DD( 41172 | 0,025 up
- -—{kondengatop - Paper duct.
3! 0.1(325/250 D.'m '411?2 0,025 ur
cILOr

C 159 | Baplar-Daro
L .| kcplescatosr Paper duct ¢ oTh a1i72 :
E 180 ?apur-mm MMWMSO IN 2 0,025 up

S 161 |Papler-Durchfihrungs— | 0,025/250 DIN 41172 | 0,025 uf

--— —kondensatar Paper duct capacitor
b 162 | Pepler-Kondensator o oasraso"a"nm 81161 | 0,025 up
. }———4-fepec.cepacitor . ... Ty e R e
R P:—-, ‘ -?*};“" o T Pt A -ﬁ Nte .~ ; T, 4',, - i} S
b 163 |Popler-Kondensator 0 025/250"d‘_15fﬁ'51161
—...—4_ Paper cepacitor e | Nanmsp.
C 164 |Papier-Kondensator © 025/250"d“:)m 81161 0,025 wpr _
_Paper capacitor . . ...} Nepnsp., 290 V- __ }
. 5 165 [Papier-Kondensator | (,C25/25074"DIN 21161 | 0,025 up
________ | _Paper cepacitor ____ _ .. _| ___{Bennep. 250 Yo |
P 166 [Papler-Kondencator 0,025/250"d"DIN 41161 | 0,025 ur
-.-{_Paper. capacitor . ___. I e e o NCBOED .
. b 167 [Papier-Kondeansator 0,025/250"4" D1k 81161 4 855 uy
—-— -..4_Paper capacitor o ,_.Im 1o 50 V=
168 [Papier—ropdemsator 0,025/250"d"pIy 41161 [ 0,025 up
| .)] _Paper cepacitor N NMBD;_Zﬂ.I-_.-__,
C 169 [Fapier-Koodensator 0,025/250"4"DIN 41161 | 0,025 uF -
. J{_Paper cepacitor _ ._ . ._ _. s SEisenmina ey ETET D
P 170 {Papier-Kondemrsator G,C25/250%3" 1IN 41161 { 0,025 uy .
._.__| Paper cepacitor A e I BéDDRAP. 290 W=
b 171 |Papler-roniensasor G,025/250%d"DIR 41161 | C,025 uP
. 1 _Paper capacitor .. . . . _| . . __ . ey Namnap. 250 Y= |
b 172 |Papier-Zondensabor O,CZ%/"}O":S"UIN 41161 | 0,025 wF
w1 Paper capacitor _ . . _.. _l _. ... . . .. .., Eonnena. 250 Y. @@ |
b 173 |Paplsr~invchfthrungs~ | O 32'9/ 280 LI 41172 0,025 uy
_— 4Lcm.‘.+' ator Paper duct ca citor - - . ——} Beanap. 250 Y=
C 174 (bapler-Durchiiicunyz- |G, 020/ .5 LIW 15117? (3,025 u¥F
- f:a.wz‘_“ o3 . Paper duct capecitor . -4 Hennsp. 250 Ve |
175 iPenim ~rurahf Wnrenis— |, o5/ 250 LiN 41172 0,025 up
n cmondensatom Paper duct capacitor - ﬂem“pt 230 L—-'—-
17 lPa;ie*--puib' dnrunge- U0k 5/25G DIH 41192 0,025 wF
J' i "‘"”i $:a345Cs Paper duct capacitor i iennep, 250 Y-

. {i; [ t“ I R Gl | Tsg B& o ihume Benars.ary Designation Liste bostest
SEI - . L leemliga1, - Arbeleingang (G 6) e 3 oraw
 F33 B D O T 17 D Cableinlet(’ce
SISO T T T (e UX 6 Buatt M1

- RER S S N G ) . | Schaliteiilisten-Nr. ve

’ S H 1t  FCR | 1ak6,006 - 01130 - SL (8) v
iii ::;; &-Mit!.-Nr.| Tag | Neme Funkwe;ﬁjﬁopenick Erxctr for .
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Mice Waterige ot saser Digonium
Misheosek VervifM.gung oder
rNIetwag 00 Drithe wird ror folg!

1 2 3 4
Keon- : .
pie Bm Sach-Nr. elektr. Werfe u. Bamerkungen
Binsd Item Numher ctrie ¥
177 Papier-umohfﬁhrunss- 0,025/250 DIH 41172 0,025 ulf
- | wondensator Peper duct cajaditor - _ - nmsp.zsa Voo .
1?8 Papiler-Dur 3 »025/250 Dm 41172 0,025 up
—— esnsetop- Laper duct cagacitor . o] )’ P
179 Papier-—Durchfﬁhmngso ,025/250 DIN k1172 0,025 u®
|l kondensatery Farer duct capacitor. [ S . Voo .-
- - D 1 ‘
C 180 Pa.pimmﬁhmgsm nEs- .025/?540" _IN_Q- 172 ‘:0.025 uFf .
181} Papier~-Durolhiflinrungs~ [0,025/250 DIN 41172 0 4025 up
-~ Xondenaatar Paper duct cagjacitor . _ Nennep. 250 Y= - |
182| Papier-Durchfiihrungs-~ »025/25C DIN 41172 P.O?S ur
| xondengator Papsr _duct SO — —
183| Papier~-Durchfiihrungs- «025/250 DIR 41172 0,025 uy
koundonsmatoys Paper du —— ] —
Dx151| Stabkerndoppeldrossel 11 0444, 006-01050 By
_Rod-core double choke _ B _
D52 Stabkorndoppeldrossel 1 o844 . 0(‘6—01050 Bv
|———-4__Rod-core double choke. . -
Mr153| Stabkerndoppeldrossel 3 0444 .006-0105C Bv '
- .~ -4 Bod-core double choke . _ ] _ oy 2x4. 5 mH 0,5 A |
Dr154| Stabkerndopre ldrossel 1 o&44: .006-01050 Bv Lief; Priff gerfite~
- ——.—4.. Bod~-core. double choke | —d-werk Weida
Dr155| Stabkerndoppeldrossel I 0444.006-01050 BV secewasserfest
-Rod-core dauble choke. ._ _|_ _ . __. . _ L. § e
D11 56| Stabkerndoppeldregsel ] 0444 ,006-01050 By
-.. —-{ Bod-core double choke _ ____| _ ——d
7| Stabkarndoppeldrossel 1 (l4é, »06-01050 Bv :
_____ l_Rod-core double _choke __ .} . e e ]
D158 Stabkerndoppeldrossel 3 Gi44.006-01050 Bv
|- - —.{ _Rod-core double choke. _ .| . e . —]
Dr159| Stabkerandoppe 1droa~ 444 . 008-30400 By mH 0,5 A
o o-lsedl ITIX.. .. e e Prif gorite-
Rod-core double ‘choke III werk Weida‘seem-
e - - e e mem - _serfest tranken
Dr160 Um-![leinstdraascl - 10 uH 1,5 A
S Ultrashortwave miniature chbke el ol ] s+ KR —_—
Ur161| UK¥-Klei nstdroagel §¢% uH 1,54
_Ultreshortwave miniature .choke.-» {Lief: Kf Gera _ _ _ |
62| Uiw-Kleinctdirosgel 10uH 1,54 :
. _.4i Ultrashortwave miniature. choke . .__ . _{Lief; X¥ Gera |
m63‘ JK#-Kloin; tirossel - 1ouwy 1,954
.- - Ultrashortwave miniature choke - . ~{1ief: KW Gera |
D64 UTW~Klelnabdrosael - 1Gud 1,5 A
_Ultrashortwave miniature chpke - —e{ldefz KW Gera

DTMES] GLY-V1ch neter seael - 10 ui 1,5 A
/ Ultrashortwave miniature choke. . Yief: KWW Gera .__ |
bre6] UhW-41et ne! iisel - 10 ulf 1,5 A
S Ultrashortwave minjature chboke Licf: %w Gerg
T b
R © bua i Teg xw, Meme T Benennung Desisnﬂtion Liste bestebt
| : Bnrof-.!; LS. Labeleincang ( 3 € ) ovs  Blett
. ' ‘ Gopr vablo inlet (G6) ) 2
. l ! . N yopr I ()f\ 6 Biatt Nr.
N . l&CK Schalt'ail'igten-Nr . vP
| | s ,:E/?o ” 1446.,004 - CU75 5L (4) .
uinkwe i
9“" & -Mit.-Nr.| Tag {Nm " P/ ‘pe Ersatz Ar ,’.

W N G A ey
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e n e e v ame pmam———- —

‘ 1 2 ' 3 4
. . Kenn- Benennu Sach-N, ' - Bemerk on |
) : ‘Mgﬁ? Designation ) Itex:cN:m%er ‘Flg.?gtxvi.::h Va. - i
D167 UIEW-KleinSth‘OSBOI - 10 uH i.54 X B
S o trashort iniat L ' (7 U
B o T Tk
. | mn iniat S '
r169| ERSREESEI sty ke [OE Iy
e hort miniature e efs XY Gers . .
Brin0 ORI K et ne savos oat oke & - -—-—jdels KN % e
- —-| DUltrasbortvave.miniature- S —— § A TS I ’ S
r—- _ s e e . o . 7» o . | ) . . :
uﬂ51 Ront.akttabel 1“-p011 186-00(1') : : Cornsdcrf 1
] __IA-DOIE_ contact _fork __8 o726 2# m.f" ' t T
A ;‘“‘ __'" o 7 .
M 151] Bchichtwiderstenmd 0,25 W 10 XOhm 10 %
—— -4 Film resistor . __ . __ | D-'PGL 8616
- - : S S S
' e S
— ] - - | - — ———
S SR SR L
A RS %
S S S N ’
-‘; = . ~ . . -
. ;_g e ob s L el Tagkys, Mame | Benennung Liste beotebt]
I S 8e3(16.1. 7~ |  Kabeleir ¢ 6 | '
2;5 RS S R A Cable 1,:181‘:28((;(6) ) A
:si ~ _ W gopr. . , 6 MM’.’_.
- ¥ [ S : : Schaltteillisten-Nr.
s EC . i
;gé Avs- 10 it | (Funkwer‘ffé nicltK 1456.004 - OL3D SL (4) ol
i ot Wr.| Tag | Name oA pe Eraate for T & i

WP V4l Man ane o mmw on mmm .
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L
! 1 2 3 4
v Kann- Sach-Nr. elekir. Werte u. Bemerkungen
Falshen Deasismat;on l Item mbg;: | Electric Values & Notesd
™ 1| HP-Geritebuchse,gerade| 6088 A/T . Liefs Rafena:
] HF equipment socket, straight _ Supplier: Bafena _ .
- Bu 2| HP-Geritebuahse,gerade| 6038 A/T Lief:; Rafena
- . |_HF egjuipmsnt_socket, str: A 2 —.—{_Supplier: Rafena . _. |
' Bu 3| HF-Gerdtebuchse,gerade 6088 A/T Lief: Rafena
’ HF equipment socket, straight oo oo _Supplier: Bafena __._ ]
. Bu 4| HF-Ger&tebuchse,gersde|6088 A/T Lief; Rafena
| . _{ HF eaquipment socket, .atr s S . —.——}_Supplier: Rufena.'
Pa 5| Pederleiste B 26 DIN 41C22 26pol.
{4 Spring benk . __ . .. 26 poles
Bz 6 Pederleiste B 8 DI'v 41622 8 pol.
Spring benk .. __ __ . .} . _ .. 18
Bu 7| Fecderleiste 1446 .COU -02092 (5) Konstr.Teil
: Spring bank — - k
' Bu 8| Federlelste B 16 DIN 41622 l6pol.
! Spring bank. - e e 16 poleg i o ]
Bu 9| Pederleiste B 8 DIM &l€22 8 pol. .
Spring . benk _ 1. __ e ] -
Bu10 | Pederleiste B 16 DIN 41622 16pol.
Spring bank_ . V... ... . - {16 poleg "
Bu11 | Anodenkappe 0740.002-¢c002 (95) Konstr.Teil
4 Platecap . . . _.f__ ieoom o} _Structural yert . |
Bu12 | Anodenkappe 0740 .. 004 =0C002 (p) Ronstr.Teil
oo}y Plate cap _.____ _ _ . _} e et Structural part —— —— -
313 Verbindungestiick . V3 (58 A Lief:; Rafena :
---—} Buchsa _ _Connector jack __| | Supplier: Rafena .
Bu‘ll& Federlei.,te Wal . cod=-Ceone (p/ Konstr.Teil
|4 Snring bank - -} Structural pert ..
Bu1d Igeiiie:flginite Tt DDI 41621. %poi
- — ——4 OTTINg DAk . _ JUS _—
- u eil - ons r.neil “enth, I‘ﬂ
b6 -%?;po]éggéﬁection IS P _ . ]1446,004-01082 (%)}
Structural part
. ISR — ) .| contained 1
-01082 (3)
C 1 | Hochsparounze~ |Pent ., Nr. HoBrv 4714 FO 05uP 1Z/30W-J,_, :
.- 1.konlenscir High-voltage|cepacitor - . ... _ £12 X% Gera”
¢ 2 | Hochspar:n ngs- Tog. Mr, KoBv 4714 ,CESUPD 15730 X¥-~
.. ] Xondensatir High-voltage| capacitor T4 2 5N Goras
C 3 Papicrkondensator <00 250" OTY 47161 0,025 u¥
J.. Paper capacitor _ - Ifiemnsp. 250 Ve . |
o4 Yepierkondunsator T 3 DI 81 145 0,25 uf
e 3. Paper capseitor ... ._._| _ C_JdRenc8p. 16 X¥e |
) Fapferkonavncatar [ ,ﬁ; soperarT G181 10,025 uP
i . ... Paper capacitor. 1, i ~{Hennsp., 250 Ve __ _J
176 Duropia. -nonde r L il PrR-n 502, 43 [0,lul Best,Np.3
: Duroplastic capacitor {nder: xw corlifa
A todnstsly ~Kondle.. . sof L0770 FLD-n i 53 1CulF 707~ Dest,.7
Electrolytic miniature caphcitor Liel: K& ¥relbarg. .
ryter - an il Cns= |G CEL/2NT LN 72 U,02,» u¥
SR SR P ¢ Paper duct capacitor Rennsp, 290 Y-
T |
* ;: HE A R ! X1 e o Neme | Bonennung Design;‘iion Lista bestelt
~:§E L | vear |23, 1, Ituf @ Sende~ und Loapfangsgerit G jes 6 son
$ 0 Gopr. Transceiver G6 1
aYi | e UK € Blett M.
* Ty : 1 e 1 ochalfteillisten-Nr. "
Lo . VEB BCK ITTyno0n - Lonl BL (4) |X
:'::;;bﬂ i Tog | Ao Funkwer%l)(ltf)pemck e 3
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7 F4 3 »4
] .
_é;h:;f DBmoMu g Ii;Sm:h-Nr. elcln‘r'. Werte u. chalkunm
¢ 9|Papler-Durchfihrungs- |C,025/250 DIN 41172 0,025 uF
- —. . jkxondensator Paper duct capgcitor . Rennap. 250 ¥-. . _]
a € 10|Papier-burchtihrunga- |0,02%/25C ")‘N 41172 7,025 uP
—-. - |kondensator Paper duct ca citor ..-{ Hennsp, 250 Ve. ._
€ 11l |Papier-Durchfihrungs~ |0 025/500 DIN 41172 ,025 u¥
. - —tkondensatox Paper duct. .ce citor . .| dennsp. 50Q V-____.
C 12|Papier-purchfibrungs~ |0 025/?50 DIF 141172 0,025 u¥
|~ |xordens ator Paper dact capdeitor - — Nen.nsp._ﬁﬂ. Yo
€ 13 {Papie r-Durchfitrungs- |0,0<5/25C DIE 411’72 0,025 ufF
ee - - Jkondensator Paper duct-.capesitor uennspkz.‘zﬂl-:____#
0 14 Papiler-Durchfiihrunss~ c,0zl/ 450 DIN 41172 0,025 up _
__ _1Xxoudensator Paper.-duct. capqcﬂ:or , e e i | Nennap, 250 Ve
€ 15]|Paplerkondensator ,b25/25()"d"DI’“ 41161 | C,025 uk
- _Paper_capaciter .} vt Nennspe 250 Y
- §¢ 16| Papierkoniensator o, 025/250"d"DL“1 41161 0,025 ur .
= -Paper cepacitor . ... .4 . ... . — Nennsp. 250 Y}
17 | Papierkondensator 0¢.5/450"d"Dm 41161 0,025 up
. —{ Paper capacitor . {. - - e~ Nonnsp, 250 Y= 4
f—— - Ty s e e o e -——’ . o — ——— e e - . e — — ‘
5
Fi 1|Dwrenflhrungsfitter T [EZs C13C Ausf. T1 ~ 'é(—ijbﬁ"'pf T
—.— |- Band-pasa filter __. . ._{ .. . U I % V-5 WP -+ SO
P4 2|purahfihrungsfilter ©Zs 130 Au=sf. 17 2x136G0 pF
- ...Band-pass filter ___. | oL . 4 1lief:. MY
P1 3| mrchfdhrungsfi lter 778 Cl130 Ausf. il 2x1300
. | | Band-pass filter . __ ____| . .. . | lief:. —_ ]
- Pi 4|Durchfihrangsfi lter £Ze €130 Ausf. 1T 2x130¢0 p¥ :
-~ —{- Band-paes filter ... ..} ... . . R 1 1.3 & B¢ .
. o o . -
- — ————— - - - b — _ - - = i
Jer 1leitenlanpe  [&1-140 Fan-x 521,501 bze /10T 13OV
e Glowlamp . . ______}__ N ﬂ LD WA ]
1 Gl 21Glirmlampe M-1410 Pun-i 521,501 T4efs VED Glib-
. |. Glow.lamp . . ... . . .. L _ JElinlanpeyerik |
Gl 3|Gliumlanpe G1-110 FAB=N 521.501 [Cursdorf :
 _ .. {4 Glowlamp .. _ . ___ _ | .. ’ e - — e ——
461 4|Glimmismpe GA-110 FaB-1 H21.501 .
b -—4 . Glowlewp ____. _  __ L ._ . _ e e ]
Gl 5|Glirmlampe TH-112 reB-3 s21.501
. .. ) . Glowlamp_  ___ . . __ . __}. . . e
[ SN U U - - P —
‘. S R .
i!¥ A U1 a1l ey i Meme Benennung Designstion . Lists testuli
‘£¥ Ittt IR } a”rbr'l. Roge Tevde~ ol Umptangsgeridt (L las  Biew
— . ] Gepr Traneceivor Gb
*e ) —{- N Schaltteillisten-Nr. v
iH A 4 ‘f-' VER (X 1’446'.7\"«"4 - 001 81 (4 w
up- .
FUE [ uke flod-Mite| Tag | Name unkwirI;)ijemck Eare o .
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t . .

; s t 4 il ) L 3 4
Vo Konn- : D:ma ot . Sodr Nr. elekir. Werle u. Bemorkungen
ﬁ:ﬂ? Jtem Numher . . _1Flectiric Valusg & Notss
1a 1 | Fernsprechlenpe | Best.Er. 35. 1600/50 28 ¥ 0,05 A - éc
. - | Tedepsone damp . poo T —|ztats BGE Ssupplier: fov
r 1 Iolcgilcﬁbeg s ) T T “"'T"*‘
_ ___| beateht gus Brioxen~ _ : ]
' ~ schaltung vols Rectifier - ' S e
R . L consists of bridge connection from:
‘ Gﬂ/ﬁ'(‘;erma.ni.m—r en- . | oy 112 Lief: Halbleiter-
,mﬁ_g;g}gg:m;g_ ' —_ jwerk Frankfurt/0
1 Germanium surface rectifier
(L ea)
I . o
Es 1| 13tklesmmenlainte - | A 7 ¥R~ 506.605 7 pol.
i —oS0ldering terpinal strip | :
il ST T e b T, ke
. . ;
| 4 ‘ : ‘— - e e ]
Mo 1| Gleichstrom-Reben- GgRP 1/3,% 7000 0/min 28 ¥=
1 achlufmeotor - _ | femp-Fr. 7311,1 _|Lief;: IRA Suhl
° DC shunt-wound electric motor
b ———— }_ -— ———— - - —— -————— —— —— - e —— _— —— ——
s 1| Drehspul-Dustrument Pqn 45 PL.¥r.2058 100 wA
|} __Moving-coil ingtrument — — - {liefs-Kiosewctbor |
B3 1| Pomre - | sRs asa T 1iief: ¥F O‘weide
| | _Twbe S SR
JRE 2 hgmtron 2 755 Liefs ©F 0'wa1do
| __{._Magnetron . SR I ]
R 3 rrdéhre ' 1 v 35 Lief: WP O'weide
S locking tube . . __. . U UV,
R g rrolre 1 B 63 Iief: WP Of'gwelde
—— 1ock1ng tube . ..} ___ - S DO U S
R 5 Fstron RK FBI?. Lief: WP Otweide .
gtron )
A . . - I G .
: ¥ "'___f_j_ﬂ_' 61| Tag K& Mume | Bemenmung Designation Liste bestoht
etk T T [eeer|30.1; Eose Sendo- und Enpfongsgerhit Uf e  ovew
!ff 1 4t T\ Transceiver Gé 3
i B e S P L1 S—— UK 6 Bt -
* ol B T I S ' . Schaitterlliston-r.
jir a VEB ECK |™1456.008 ~ 00001 &L (4) - |~
: lAus- R i
jii ; .l:mmt Tag {Name| F unkwerk Kopenick f .
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1 2 o 4_ L 3 4
” KI.'::'ID DBonannung L I Scchx-er. | elekir. W_Orfl u, Bemerkungen -
:- I T, R—
Thermal spring assembly . | .
- OL4-34¢ consists ofs . . - [P S
* The rrofecorsatz. o Ipe R
. .. | Ch-34/'c begteht aus: ) ) o ]
R8 1| Theruorelais Fest Nr. 14-32:C8-3 300 T
.. . T 1 - R ' B I . e
home e iay Chest.Nr. 14-32:087F D Iie¥ i Ceratewedk |
Rs 2 eTiorelails 1ok i
- - { Thermal rel - A4 e s a4 KAr 1 -larx-Stedt. |
Ra 3| Thernorelals 1 Best.Nr. 14-32:04<3 o :
o — 'I’hermal rela; RN S . 5 S # S s
Rs 4| iitllcres Fundrelats 4722:3(-385 Bv Lief: FRW Leipaig
o . Medium circuler relay B P pp—— — .
Rs 5| Eitileres Ruundreluds 4255 -38Y5 Br Liel: Ry mipzﬁ'
e Med ium circular relay . . .
Rs &| »ittleres Hundrelals 3722330335 By Lie?; FLW Leipsis
Medium circular relay ] . ———
Rs 7! Aitsleves Hoandrelals L7 23C-28Y By Lief: FuW Leipzig
_ . .4 . Medium circular relay . ) IO § e e
e e ———— b e ]
- - I POV S VOO
... . 4. . Ci it bhreake ist . - R & g - —
st Arsmreltang oo 5°" 14546,004 01018 (&) ~ | KoustF e
“.’ le} Eale d ‘\w . J— - . e -
- — "ol '04"* !(“: atter WS, 0027 F T16T VB ANt IR
Seh - a 7 torradelektrik Pi
Ton | aneEEME T 7 [ Momstr.Tell enth,
C Aracryg. un’ - .
3
. 1/2 1  off-switch 1445.008-01018 (&)
- - - — B e ]
8§ 1| n-iehreluelnsadu EREEA A SU7h SR Ii"g‘t;;?zgw""“—_‘
: G-fuse L L 4m
oi 2 ¢-lohmelzeinsate 1 ¢ ATV 4157 m*tfeltrdc‘er
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Precis of the ¥SA-6 Device

Sasic ).ode cf Operation

0246A066200030005-9

In order to facilitate ravigation in times of zero Visibility, an anti--

- collision device, which® records the motion of the ship itself can be installed

on larger ships; this device creates a map-like picture of

the ship's environ-

ment; from this picture the direction and distance from obstacles, such as ships,

drift ice, and islands, or from navigational signals can be ascertained. The

point. representing the ship itself (in ofdinary anti-collision devices always

the midpoint of the picture) is brought across the screen in such a way that its

path traversed corresponds in scale to the path of tre ship. With the aid of

the luminous screen coriclusions concerning the motion of other ships can be

drawnidirectly.

In order ito obtain the omnidirectional behavior, an electromagnetic energy i

‘with a wavelength of 3.2 cm is radiated by a pulse-scanned

transmitter through a

rotating directional antenna. These waves are prbpagated similarly to light

waves and are'reflected, whan they strike objects (targets). The range is thus

obviously limited by the optical vision and hence depends largely on the altitude

of the beam antenna and on the magnitude and altitude of the target.

Turing transmission a horn emitter radiates the pulses coming from the

tr;nsmittér a2gainst a parabolic mirror, which reradiates them directionally.

The reflected pulses are intercepted by the same parabolic

mirror, are brought

‘through the horn emitter to the receiving part, and are finally madé visible on

the picture screen of an electron-beam tube,

The distance between the measuring station and the object is established by

ascertaining'the time which this emitted electromagnetic energy bundle reguires

of lighﬁ.

. © 215
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4 E ' : . The direction of the measurement ¢ ect is determired from tﬁe Zziven radié- _
4 tion direction of the antenna. ‘

In order to indicate on the éicture screen thes éath traversed, rejuired for
the absolute representation, the course is fed to the device by the gyroéompass,
while the speed of thé ship is fed into it by the speedometer. The path is as-

certained by resolution of the travel-information componedts and subseguent in-

tegration.

Conposition of %SA-6 Levice
1. Beam éntenna A6
2. Transwitting and receiving device 36
2. Junction box for 36 |
L, Main visual indic;tor-?é
5. Jurction box for B6
. 6. Auxiliary visual indicator T6
7. Junction box for T6
.{ e Orientation.transducer 04 6 (optional)

9: Pover supply (transformer) according to the ship's voltage

Technical Lata

Beam antenna A6

Sumber of revolutions . from éO_rpm
Focusing, horizontal - . ‘ n 1,20 halfwidth

" » vertical - : - m 200 "
3ide-lobe attenuation " ;>26 db (above 109> 30 db)
Lrive: E .
Rotary-current flange motor - 220/3:0 v, 50 cps

Transmitting and Receiving Unit 36

Transmitting portion

Frequency R 9375 ¥e (3.2 cm)

- 50X1-HUM
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c ' ‘ Pulse frequency, repetition rate 1600 cps/900 cps
) Pulse duration : | O.Z/n—s/0.8/u s
. Pulse power ‘ from 50 kw

Receiving portion .

Sensitivity 1% db
Interrediate frequency 35 Mc ' : o
Interrediate~frequency bandwidth " 10 Me

Main visual indicator H6

Picture~screen diameter 12n

Measuring fapges - | _ 0.753 1.53 33 63 12 and 24 sm
Extent of raﬁge o - - 1:2 (up to 45 sm)

Picture orientation ’ "Toward", "Compiss", and "Absolute"
Zero-point shift - _ * 63‘mm (image region)

horizontal and vertical

] . . Distance measurement ' stationary rings and variable.diStance;j
measurirg ring :

y Cistance between rings ' ' 1/3 of the range switched in
Measuring range of the variable rirg O0ves€ and 0...(60) sm
‘ range-dependent
Angle measurement ‘ : : electronically or with the aid of a

bearing plate
Angle reading 4 on separate scale giving true rezdirng -
' : : directional bearing independent of the
picture orientation.

Absolute representation : range 0.75...12 sm

Speed data :  automatically from FWX speedometer
1€, 20,,30 or 35 sm/h or by hand

Course data B Cyrocompass (2% or 10 per revolution
of the transmission system)

Corrections - Speed + 5 sm/h
Course + 15

, : : 50X1-HUM
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Picture-screen diameter _ o
' Ne&Suring ranges | : ; . 0.753 1;5; 3;' 6 12 sm
Extént of range . 1:2‘(up to Zb_mﬁ)
Picture orientation | WPorward" (when CW 6 is available or
morth") - :

© Orientation tgggéducer Ow6 (suprlemental to T6) -

on the primary emittef. Thus it is possible to selectiveLy'record'or mask

Sector operation from 10 to 10O in any direction
{(any selectable azimuthal sector in : :

which the transmitting energzy is to

be radiated)

auxiliary visual indicator Té

Tistance measurement variable distance ring

Angle measurement with the aid of a bearing piate

Corpass connection ‘ gyrocompass (10 or 2o per revolution of
‘ ' the transmission systen)

Synchronization : manual

Construction _of the Device : : : . o

Beam antenna A6

The antennx consisgs of a horn emitter and a ~ylindrical pafabolic mirror,
in additicn to the anteﬁna-transmission.\ The parabolic ndgror reflects the cm
energy radiated against it in such a way thatAit is strongly focused when re-
flectgd. Tre feeding cf the cm energy is accomplished by neans of tubular con-
ducteors and a swivel joint inserted in the transmiséioh. Th?'transmission con-
tairs, in addition to the drive motor, the torzue indicator,,the contacts for
the forward mark, and the synchfonization of the visual indigators. The antenna
4should te mounted in such 2 way thai it enjoys\free and wide vision. I£ rust be
protected from mechanical damage and contamination. ‘

The polarization of the radiation can be rotated by the ¥isual indicator. .

The rotation occurs nonreciprocally'with the aid of a ferrite rotator mounted

50X1-HUM
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v : atrospheric echios,

Transmitting and receiving Unit 56

Thi§ device' contains the magneﬁronrtransmitter with the accompanying scén-
ning stage, in addition to é pu1§e corntrol center, a joint trarsmitting and
receivirg portion, a mixing oscillator, a mixing stage, and an ;ntermediatesfre- ’
cuency pre-amplified. The power suppliés for the high and low voltage§ are
loc;ted in the sameApart of the device;r Tﬁe device is mountea oﬁ_the wall and
can be opéned up in two planesylike a book. It is protected againsi spray waterv‘

and is controlled by the main visual indicator.

Yair visual indicator H6

The visual indicator is proﬁuced both as a table device or with a peaesﬁal.
It can be pivoted in such a wé& that the cbserver -can observe comfortéblys vAll
the structural groups are easily removed, are mounted on a light-alloy cast ,

s ' plate, and are protected agzainst Spray water on top and bottom by two sheet-metal

casings. All the required control elements are located on the front‘plate,

—

gathered together in a control field. The eﬁtire apparatus is controlled ffom
nere. The variable range-finder value to be substitﬁted is read off a meter.

A control instrument always in&icates the piezo-electric ﬁike} cufrent. A
special scale is available for indicatingz or adjusting the ship's speed. Be-
neatﬁ the pictufe screen is located the scale, on which the ship's course or the
value obtained with the aid of the electrénic bearing mark can be read off. The
visual indicator is cornected to th= distribution box bty ﬁeans of a flexible
cable. In the pedestal model the jur.ction box is located in the pedestal. The
switcning of the entire.apparatus is controlled from here.

Auxiliary visual indicator T6

The auxiiiary visual indicator is equipped only for relative indications.

. . - It contains a 9" tube. The distance neasurement is accomplished with the aid

N ‘ T T T 50X4-HUM
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of a variable range-finder. The picture orientation is such that the “aticipated

direction always points ''up”.

Orientation transducer OWé

It is a supplementary device and can be installed optionaliy in the appara- f
tus. It also makes possible the picture orientation "north" on the auxiliary
visual indicator. Moreover, it can be used as a subsidiary connection for the

gyrocompass, Since it contains a meter for the course.

Power supply -
The power reauirement of the entire apparatus is approximately 1 kw; the
reguired voltage of 115 v/L00 cps is taken from a transformer driveﬂ by the

ship's power suppiy.

Function of the KSA-6

Pulse control center

The master generator éenerates the resolution puises for the transmitter and
the visual indicators. The network-synchronized repetition rate is ¢00 or 1609
CpS. A'pulse-tiniﬁg circuit makes possible the egualization of the delay times
between the transmitter and the visual indicator. Two other pulseftiming cir-
cﬁits determine the transmitting pulse width. They can be switched togethrer
with the repetition rafe ana generate a pulse of 0.5 or 0.2 u s. The control

pulse thus determined is fed to the scanning stage of the transmitter; The re-

_solution pulses for the visual indicators are measured at two other outputs.

‘Scanning staze and magnetron transmitter

The control pulse coming from the pulée control center opens the scanning
tube., Fence during the duration of this pulse the high voltage of the courling

capacitor lies practically over the magnetronj the latter begins to oscillate -

220 50X1-HUM
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and sends energy through the tubular conductors to the antenna.

Joirt Transmitting and Recelving Portion

The joint transmitting arnd receiving portion is the antenna switch, which'

connects the transmitter and receiver in the proper time sequence to the antenna. .

During the duration of the transuitting pulse it blocks the input to the mixing
center so that the sensitive mixinz crystal is not disturbed. In reception the '
antenna switch prevents a significant portion of the receiving energyffrom reach~

ing the transritter, ihéreby becoming lost to the receiver.

Receiving portion

The signalé intercepted by the antenna 2re fed through the joint transmifterf
receiver to the mixing center. Here the cm waves received are mixed with the
frequency coming from the refiex klystron éperating as a local osqillator. The
differential fresuency occuring as a result of nonlinear distortions* is fed to
the intermediate~frezuency émplifier.. In order to avoid reactive effectS; the .
Xlystron is separated frow bhe mixing center bJ a dlrectlonal coupler.

After ampllflcabloﬂ of the I-F energy the 1atter 15 fed through 50-ohm

. cables to the visual indicators. Here a second amplification takes place with:

subsequent rectification. In the main visual indicator the bandwidih of the I-F
awpllfied is reduced, in order to increase the sensit1v1ty to O../u,s pul%es.

The recu1f4ed signal is ’ed to the video amplified tnrouvh an insertable dlffe-
rential stagze serving as a rain-noise suppressor. This amplified limits the ar-
riving signals to a maximur ragnitude and amplifies all smaller ones, in order to
feed then finally to the pictufe tube. Here also tﬁe supplementary signals re-
cuired for angle and distance measuremeﬁt are mixed in. In order to suppress
disturbing short-range target echos (the motion of the sea), the amplification

of the I-F amplifier can be made time-dependent. The sensitivity of the re-

+ In the mixer diode
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ceiver to the trarsmitting oulse is thereby so strongly reduced that weak signals

Y ' . are suppressed.

iain visual indicator

The visual indicator should répresent the received echo pulses in the form of:

2 mep-like picture. For this purpose the resoluiion pulse from the pgls; conﬁrol ‘
center is then fed to a mﬁltivibrator, in order to control the pulse.- The rectan#;
gular pulse generated here controis tbe subsequent events in the device. The
piétﬁre tube is opened, so that the signals coming‘from the receiver can form an
iﬁage. At the sanme time a sweep genérator, which sends a rising rectilinear cur- :
rent into a deflection coil, is controlled, This coil pivots on the neck of the
picture_tube. The rising magnetic field of this coil is proportional to_the cur-
rent and deflecfs the electron beam in the tube rectilinearly outward. Sy swiich-
ing several capacitors (band switching) the deflection rate can be varied. If the

P elsctron beam runslup to the margin of the.image, a limiter stage switghes the

| multivibrator, and thus the entire visual indicator,'baék to its initial position.

7 : . The deflection coil rotates synchronously and in phase with the beam antenna, so

| that the. electron beam is always deflected in the direction corresponding to the
instantaneous direction of the antenna. Two division rarks are blended into the
picture for the directional determination. Cne of them is controlled from the
antenna and indicates the anticipated direction. The other one is released ﬁy a
contact, which 1s zectuated by the transmission and can be adjusted manually in -
its position. This mark éerves for the directional determination of an cbject to ’
be meashred. Tre distance can be deterrmined by iwo differenﬁ rangeFfinders. For
iough reasurements we can use a permanent-echo generator, which draws on the pic-
ture screen conceﬁtric circles equi—distant'from each other around the starting
point of the sweep. For accurate neasurement of an object the variable range-

< finder can be used. It draﬁs a'circle; thé diameter of which can be altered

manually, until it intersects the echo signal. The distance can then be read from

a meter. . T : . oL R

{ . -  50X1-HUM
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The absolute representétion is achieved, when the point representing the ship-
itself (the starting point of the sweep) is brought across the screen in §uéh a
way that, for example, images of .stationary targets (land) maintain thg sae posi-i
tiorn on the picture screen. For this pufpose a voltage préportional to thé ship'sl
speed is created with the aid of a potentiometér, either automaticélly (by the ’
speedometer) or manually, and is fed to a sine-cosine potentiometer. Here with
voltage is resolved into iwo éomponent voltages in such é way that these components -
correspond to twe velocity componrents sfanding at 900 fo each other. The directiég
of the resultarts of the two components is then determined by a compass. These
component voltages are each fed to a different contr§1 amplifier, in order‘to‘
fort: a control volizge. The amplifiers each control a different servomotor, by
weans of which tweo potentioneters are rotated over the transmission. TheAnumber

of rrm's of the motors is controlled by tachometric devices. The voitages genera-

ted here are fed to the amplifier inputs and are matched with the input voltages.

The potentiometers (integrators) driven by the motors finally control the current

in a special pair of deflection coils mounted stationarily around the rotating .
coil. As a result of the magnetic field created here s shift in the point re=
presenting the position of the ship itself occurs. |

The transmission of the angle of rotation of the antennas to the visual in-
dicator is done by means of a torcue-indicator syster. " In the visuél indicator
the angle information, t&gether with the_réute anéle, which is also transmitted
by meéns 6f a tornue indicator, is mixed in such a way that when the course changes
the image is not altered or obliterated. A transmission, which alsé contains the
sine-cosine potentiometer, serves this epd. The transmission can thué be switched
in such a way that an image in "relative" representation'with‘}he orientation
"for@ard" is formed. ¥ith the aid of a differéntial transmission the image can be
rotated in such a way that tﬁe course difectiog (f§rwafd mafk) can lie on the
picture screen in any desired direction. In this case it is immaterial whetﬁér‘the-,

crientation “forward®, *compass*, or‘"absolute" is chosen. This means that, 4n —

contrast to other devices with absolute representation,

223 . 50X1-HUM
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the image can be adjusted for the general course. As a re;ult of this property
the image with absolute representation can be corwbined with the advantage of tﬁe
"forward" oriented image. The electronic angle measurement is in this ;ase

independent of the image location and orientation. It is élways a true.reading.

MOreever, the directional bearing and the course can also be read off. -

Auxiliary visual indicator .

The auxiliary visual indicator allows only a "forward“ imge orientation
and contains only a variable range-finder. Angle measureicnts can be made with

L N

thé bearing plate. L . ) . - g

Orientation transducer

The orientatlion transducer can Le installed in the apparatus as a supple-
mentary device. In this case the auxiliary image can be oriented to "north".
For this purpose it contains a torque indicator, which transmits the course from

the compass, and a differential toraue indicator, which is switched into the

angle~-transmission system between the antenna and the auxiliary visual indicator.

The course torgue indicator rotates the differential torgue indicator in such a

way that the change in course is added to the given antenna anglé.

- o - }",f"‘*~f
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