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A general view of the station is given at Fige 1 with an <xplanatory
dicgram in Fige2. Thc overall diiwnsions arc 106 ft. high x 152 ft. broad
and thc structurc is bascd on a strong girdcr framcwork supported at four
points by clectric trollics running on a singlc circular rail, 65 f't., in diamctcr,
on which the wholc structurc rotatcs about its virtical axis in a clockyisc
dircction (North, East, South and west) twicc per minutcs

3e2. Referring to the diagram at Fige2, it will be scen that the cabin portion
running across the face of the rotating framc carrics two 5 KW trensmitters,
cech of which transmits a scparate baam from a scparcte acrial erraye. The
"uppcer, threc=clenent arrey is fod from transmitter "B" and transmits the

Jzirmth writing bea. and recognition lcttcr, while the lower array providcs

the markcr indication. Both transmissions are MCW, transmittcr ".\" being
rnodulated at 2600,and"B"1800 cyclcs pcr second. The AF modulation of 1800 CeDeSe
1s applicd to transmitter "B" via the device producing the tcleprinter

charccteri stics, the carriir wave buing continuouse Transmitter "A" is
continuously modulated end depends for its function on the split bcan pattcrn
produccd by the acrial array. .. sketch of thc shapc.of the beans (sup.rirposcd
on on. anothcr) is given at Fig.3, and Figelh shows a graph of the ficld strength
plottcd agoinst becaring, y
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LHE GERMAN BERNHARD ATRCRAPT NAVIG.TIONAL SYSTEM. B

Le LivTRODUGTION,

Systeiézhioil?W1ng report gives details of a German aircrai't navigational
ronamtting 5 Goubre tra E0und Stations, of the rotating bosson ¢ e,
: carn C 1NTEr rcceiving apparatus i > ai

'¥2§re iuﬁgén:Cd'tapé i? pro@u?ed that shows the begrigz of :ielziig;aziﬁgigif,
throfrh ; station.  The erglna% plan‘qu to provide sufficicnt ground stations
: gnou Qermany and tuc occupicd countries to enable any aircraft flvin

in this region to be -ithin the rane y A
ot . . 1¢ range of at least one, and probably two,

sta lons, Egch statiom is on a diffcrent frequency in the range of 30-33.5 Mc/s.
and 1s 1dc:'nt11"icd by & singlc rcecognition letter, thus, by tuning in to two
sta?}ons 1n succcession cnd knowing their location, a D/F fix is obtaincd by
drawving on 2 map the bcarings printed on thc tapec, The stations are refcrred
to by thc code torm "Bernhard" and the aireraft apparatus as "Bernhardine"
or Funkgcrat 120. A light weight version (FuG 1204) is also described in the
report.an@ 1t is this type that is uscd on jet aircraft. If desired,
transmission of a shert ncssage of not more than 12 lctters (or figures) can

bc madc instcad of transmitting the bearin s. .

l.2. The rcport is bascd on thc cxamination of two ground stations capturcd
imtact and on an cxamination of the aircraft € quipment, in addition to a study
of documents rclating to thc subject. Particular attention is given to the
dctails.of the mcthod of frequency s cparation betwecn the two beams, the photo-
clcetric generation of the %.luprintcr characteristics, thc control of rotation
of thc ground station, cnd the opcration of the aircraft printer, as these

fcaturcs arce somecwhat unusuale

2e  PERIORIL.JICE.

The rangc of the systcr depends on the height of the aircraft and is
about 200 miles at 6000 £ te The accuracy is from a = to 1 dcg., and .outomatic
control of thc ¢ irbornc rccciver scnsitivity is provided. Thus, although
the cpparatus is not cntircly fool-proof, i% avoides thc production of a major
crror duc to mishendling and forms a sinplc and r clieblc navigetional aid
which calls for littlc skill or cttention to op.rate and which can bc uscd by

any numbcr of oaircraft sirmltan.ously e

Je THE BERNH..RD GROUND STiTIGNe

neral vicw of the station is given at Fig. 1 with an wxplanatory

The overall diiwnsions arc 106 fte. high x 132 ft, broad

d on a strong girdcr framework supported at four

s running on & singlc circular rail, 65 ft., in diamctcer,
bout its vertical axis in a clockyisc

-

FAe gC
dicgram in FigeZ2e
and thc structurc is basc
points by clectric trollic
on which the wholc structurc rotates 2
dircction (North, Eest, South and west) twice per minutee

3.2. Referring to the diagranm at Fige2, it will be scen that thc cebin portion
running across thc face of the rotauting framc carrics two 5 KW trensmittcrs,
cach of which transnits a scparnte basm from a scparcte aerial arraye The

‘upoer, three-clemcnt array is fod from transmitter "B" and transmits the

Sziimth writing bea.a and recognition lctter, whilc the lower array providces

the markcr indication. Both transmissions are MCW, trensmittcr "4" being
rnodulated at 2600,and"B" 1800 cyclcs pcr seconde The AF modulation of 1800 CeDeSe
18 applicd to transmitter "B" via the device producing the tclceprintcer

charcctceri stics, the corri.r wave buing continuouse Transnitter "4" is
contimiously nodulatcd cnd depends for its function on the split bcan pattcrn
produccd by the acrial crraye. .. sketch of thc shapc of the beans (sup\rizPOSCd
on on. anothcr) is given at Fig.3, and Figesk shows a graph of the ficld strength

plottcd agoinst bearing.
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3¢3s  The teleprinter strip is shown at Fige 5 and it will be seen that thc
bearing is given by the position of the zap in the broad line above the
Azimuth scale. This gap is obtained from the pattern of the indicating
beam. * Fige 6 shows the wiessage tape that moy be transwitted instead of

the .izirmth scales. The teleprinter nethod used for the production of the
wazlimth scale and recognition letter is the German "Hellschrieber" systen

in which each symbol is built up of separately printed vcrtical lines spaced
about the width of a line apurt und all or part of each line is included,
as‘required, to define thc character. This method of printing is used for
poth the azirmth scalc obtaincd frem Transiitter "B" and the bearing
indication fraa Transiai tter "M,

Selie The uorivl power supply for thé station is taken from the local

4C mains, even if an accurate 50 c.p.s. is not riainteined, as an accurately
controlled 50 cgycle .\C cun De produccd on the station. There is also a
caaplete stand-by power st.tion operated by Diesel engine. ..part from

the power supply the .pnaratus is contained either in the rotating cabin

or the control hut directly bencath it and details of each section of the
structure are given in the following pararraphs.,

e CONTROL ROQM

This is shown diagrauatically in“Big. 2 and can be sub-divided into four
sections - ' :

a) Control and tcsi panel r'or power supplies
b) Photo cell pick-up and modulating arrangements.

c) Modulation aaplifier supplying transmitters.,

d) Spccial nessage desk for production of short messaga's.

In addition slip-ring arran;eients arc included for f eeding the output of
the control room and the power supplics to* the rototing cabin abov. .

L+2. The control roocia is a circular concrete hut standing on the ground

in the centre of the track just a car of the rotating cabin. The modulation
of transmitter "B" is produced by « photo electric method in which three
photo electric cells are uscd, illuuinatcd by thret light rays passing
through a large glass Jisc thct is carried round by a stecl shaft, projecting
into the centre or the control cebin from the rotating frame above. This
glass disc is cormon to all Bcinhard stations awed is cngraved with:20 "trecks"
in the form of concecntric rings. The first track is for the production of the
izimmth writiﬁg scclc (Fib.7). Th> next 18 tracks rc for station rccognition
lctiers and a different onc of these is allotted to ecch station. " "The
twonticth trock is usc. for cheaine the cpecd of rotution of the -Ztructure.

e 7 illustrates how the mouunlotion is cf'fected, the Lggn of
he photo electric cell scans the t;qqk and is interrupted by the
14pnes engraved thereon. The outrut of the celY therefore produces the

characteristics required. 4 similar effect is obtained mechanicully by the

use of discs carrying cams to produce”the .special messages that may replace the
Each symbol hcs a separate disc and one revolution of the disc

One such letter cisc is illustrated in Fig.8. 4 switchboord.

Le3. Figur
light to t

azlmth scale.
prbduces the letter.

is provided in the control room in wvhich plugs moy be pushed into sockets that -

are comiected to the contacts opcrated by the cams on t@e letter disc (Figure 8).
Thus in both cases the actual rrinting is produced by on-off' operation. In one
cage of o PeEe.cell of which the 1i ht source 1s interrupted, in the other by the
mechanical openin, wnd ciosin, of a countact by cedms,It should be noted that

it is the "off" position (contacts open) wvhich is the operating period as the
output of eithcer system is teken to un wmplifying circuit which includes a

vclve normally biussed beyond cut-off by the cppliration of a voltope from the
P.E. cell, or vic the contects of the lctter disc,. This cmplifier carries the
A.F. modulation of 180G c.pe.s. to transmitter "B". Hence the out ping
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two transmitters are identical from the control stage onwards and fiye stages
and the HeT. supplies are included, Fig.ll shows one of the trans.itters.

>«2s The HF energy from the scparate exciting stage is applied via HF cable to
a tronsmitting pentode PR/06/40 in Scction "F" (Fig.9) also tuned to the same
frequency as the ‘exciting stage. From here the output goes to the next HF

stage (E) where two similar pentodes act as frequency doublers for application
to.thz:: next stage (C) two PR2/200 Pentodes in pusl=pull, where frequency
tripling occurs to give the output frequency. HF stage (H) has twp PB3/800
L.aentodes in push-pull end it is in this stage that the audio-frequency modulation
1sgpplied via g8 transfomer operating on the anode and screcned grids of the
PB3/800 pentodes. The +ransmitter output Section "J" has two air-cooled pentodes
type PK12/30 in push-pui.. and delivers 4 KW. unmodulated carrier wave ox,with a
modulated signdl, has a 15 Kv. overload rating. The valves in this section are

air cooled by an electric conpregssor and ventilator (K) automatic regulation
of the pressure aond terperature being pr-vided.

AJe The rectifiers for the vorious stages of the tronsmitter are included in

the gssergl?ly (Fig.9) and are operated on a 380 volt supply. Referring to Fige.ll,
Section "4" contains a 2000 volt and 1500 volt rectifier, Section "B" a 150 volt
and 500-1000 volt rectifier yhile Section "H" has a 10 Kv. rectifier for the
output valves that is provided with a quick make and break to provide instantaneous
disconnection in case of an overloud.

6o JERT..L JRR..YS

The upper aerial sys'lem consists of three full-wave vertical dipoles
spaced 7 wave length cpart and nounted 3 wave length from o reflector net.
411 three are centre fed from a 2 wire feeder which runs across the centre
of the system cnd connects to a concentric tube H.F. supply and tuned Lecher

I¥ne, |

6.2 The lower aerial array is more conplex, and consists of eight full wave
dipoles centre fed in two groups of four. Only the two imer dipoles in each
group are provided with reflectors and the spacing of the elecments is arranged

to produce the field pattern showvn in Fig.3.

7 ® ROTJ‘LTI ON. i i

The rotation of the instelletion is effected by four motors, each of which
drives two wheuvls resting ca ¢ cingle circular rail. Three of the nmotors are
D20 ve DeCo type which proviée *the main motive power, while the fourth is
a 380 v. 3 phose synchronous motor which is responsible for maintaining the
speed of rotsticn at the required figurees T.;c c." iving nee' ;viet, ic started
and controlled from the centre of the transmitting room. The syncfk}rc.mous
rotor 1s 231 at precisely 50 .cyoles/sec; if the supgly 1s pot su_falc:s.ently .
nccurate from the local meins, a special conyerter is provided which, operating
on the 220 v. suppnly, provides the necessary 3-phase 50 cycle output and
incorporates an elaborate stabilising arrangeme.mt. In addition, the freqt:tency
of this supply is measured in the control station by a frequency metez.- which
registers sirmltaneocusly the frequency. gunerat.:ed by t}}e ;.)hoto-electr:_c
recorder in the control room. An aux:i_la.ar;g drive consisting of four small
reversible D.C. motors, considerably geared down to move the array very slowly,
is evailable for testing and setting up the apparatus. These uotc‘>rs are

uncoupled when the station 1is operating normallye.

8. POWER SUFPPLY

The station is intcnded for normal operation from outside A.C. mains providing
380 volts at an accurctely stabilised 50 cycles/sec., but is also able to
opcrete in areas where the nains supply 1is unreliable. Where this is so, the
feed to the 220 ve. D.C. motors and the 50 cycle supply to the synchronous motor
are both controlled from a spring contact governor, operating on the shaft of the
220 Ve DeCo 380 Ve & Co convertor which serves to increase or decrcase the




DeCe motors )

or (for ncj i a4
D.C. supply. ( Jor variations)

. This rheostat is norme
stﬂndbmprol}: am{. opcratc_as to nullify aﬁ;]dly
i whivk; : Yy generating set is provided which consists
This power supnly 4a o “TIV4S 0 3-phase 380 v. gencrator with o 160 KV{
for thesc supplics N sy 18 accurctcly controlled at 50 cycles. The switchboord
switches. ¢ S 1n the control cebin and all loeds ere fed through ovgxl'lg;gd

Oper&ted by & ot o <0 v,

0Tor drive E
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of a 200 hepe dicsgel '
output,

2 bCE o |
CONTROQOL RLCEIVING ST. TION .ID TEST P.1IEL

A monitorin

= Bt S « a1 s : .
about 1800 .is. (4 ’lilzziorfl‘rirsl he trina b8 Skple receivar i nounted
i s Ne Y1 or ] P " s :
output from this receiver is fel b nsiiitter on u knowvn bearing, The /. F.

control room (and the o y neans of o 5 puir tclephone cable to the

carried by this cobl ) oy HTT‘ -nd L.Ts supply to the recelver is ¢ lso

stoge of LoF. omns “€)s The receiver consists of & do.le circuit vith o single-

trar;smittcc.l . :.ruk:zj 1licition and serves to provide ronitdring of the signels

5 uséd in ‘I:h n(.' output vy be conncetod alternotively to FuG 120 instruents,
. 6 aircraft, or to a current r.corder for showing thc radiation

pattern of the )

during noracl o

be&‘.ls.at the receiving station: Within the control room, therc.fore,
beerin e coar }ggraﬁlon, the FuG 120 Qg urotus will oLrint a succession of
e was rery se€conus, showin_ tl.u; direction to the monitoring stetion, :nd
I"t.cog:;n:l.tlon letter of the transidtter, which serves to establish thot the
Stc':‘.tlon 1s functioning correctly. alternetively, the current r ccorder nay be
switched in, instcad of the PuG 120 end the bean pattern (Fig.3) drown as a
further c.:heck on thc¢ output.of the station. 41l supplics and 1odulation
frc:aquenc:.es ccn be tested on an oscillograph, nountcd in the transiitting station,
which is perisnently wired to o rultiple selector “switch connected to the

appropricte circuits, it is here thit the speed of rctation ani nains supply

frequency moy be checked altorn-tively to the loud=-speagker or frequency neter
COmpPArisonse,

10« FUG 120 (BERNH:RDINE)

There are two models of cirborne equiprient used for the reception and
printing of the Burmherd bes.as, FuG 120 (the original type) ond a later model,
FuG 120a, in which a different fype of printing unit 1is used and in w}_lich soiae
extra units are incorporated (Fijzzel2). The installation consist.s of.an:tack.xable
units plugging in to :wounting fraoes to which the faxed ir.lter-unn.t wiring 1is
pernanently attached. In both FuG 120 cnd 120a, the receiver u:‘scd for the
reception of the Bernhard signals is ciployed alter?a'_clvely to its nornnl
function of receiving the noin boacon for Lorenz blind approach apparatuse. .Thu
block diagraon (Fig;.lZ) shows the layout of the cpperatus and of thejconne.:ctlo?
of this receiver to the blind cpprosch equipnent or t}.le FuG'lZO, end a list o
the units coiprising FuG 120 and FuG 120a appears’ at appendix Ae Th;1 1.:wo
instruents ore illustruted to cther in Figel3 on a test panel, whlcclz) is -
designed to test cithar installetion, wnd again (Wltl:l COVers rqmovz l?wrl"g;:he.
Oon the aircraft the units are not crrenged to ether in th:.LS.COI"JpOC rimg . ’the
printer unit is the only one e ailable to tk.w operator and 1s J.ns.ﬂ‘,;\lﬁe1 :m.ts .
cockpit. It also carries the controls required by the renainder o € units,

are placed in any convenient lo~ation in the fuselagee.

10.2., Referring to Fig.l2, to bripfly.outlir;le thzhzgera::iggpigfo xztgx;%ez::d
signals are received on the EBb,3 receiver wnere il ‘o 1:,0 e fheagbic
and passed to the junction box Z1k8, from n;henco ey P b rvice oY

is switch is sct to "FuG 120", they pass to the connce i DO
3% ]izg. fof'fcc)g::ifqtion to the amplificr SV 120, in which they are flrszdvxggliized |
by onc velve (on which the volumc control Operates) before gzzmg pgs:siaoc.) -
filter unit SG 120, where the two eudio frequency notes of 2600 on o
discriminator and returned separately to the SV 120 fo:f' separtte onpll — i;x
Two scparcte 2-veolve LF ciplifiers -are provided for this purl.)ose from whi rzltin
each case o signol is obtuined that is applied to a double diode valve op(;hj g.
the Lrinter mechanisias in the printer unit HS 120, or PSch 12(?0, c.mx‘a foxt'.. C
azil ilth scale (or speeial e ssage) end the other. for the bearing indications

- L ——
—— —————— g+ e+ e & P— ———
| ———




A . et

= 16 =

10.3. The HeTs supply fcr &ll the FuG 120 units cones from the motor guncrator
U 120, but the rcceiver EBl.J nonaclly opcratecs on the HeTe supply for the
blind-approach system from the motor-gencrator U8, which forms part of the blind
aporoach system FUBl.Z2. -

11. RelF'e RECEIVER EBLe j«=H or F.

The receiver appears in two foras, with nanual tuning (EB13.H) or with
remote contrcl of the 4 gan;; condenser in 34 positions over the frequency
range of 30,0 to 33.3 Mc/s. The receiver uses seven RV12P2000 miniature GP
valves (nominclly ReF. pentcles) as R.F., Osc., mixer, 3 x 1F; cond dets The
total bandi width at 6 db .own is 45 Kc/s. which is only adequaiec to receive
both beams simmltaneously if the set hcs been carefully tuned to the corrcct
frequency, due to the fact 1h.t the over-all band width of the two beams is
about 15 Kc/s. (lO Ko/s. scparation of carrier wave plus 2.6 and 1.8 /F and
), Kc/s. keying spectrun). :

11.2. The receiver is fed from a one metre rod aericl via a matching unit
and j¢'s sensitivityr is cbout 1 mw for 6 nv signal voltage.

12 SELECTOR SWITCH UG 120

The output frori the EBl.3 goes via the couplin, connection to the
chan _eover switch UG 120, which is relcy operated from a 2-way lever in
the cockpit and sc¢rves to apply the output of the EBl.3 to either the SV 120
teleprinter or LBl.2 blind op.rouach amplifier, and to connect the EBl.3 to the
autonatic gain control of the set in operation.

15w TELEPRINTER .<PLIFIER SV 120

The Jusplifier S¥ 120 is shown in figures 13, 14 and 19 and the wiring
disgrem is shown in i . 17. It consists of 3 separate amplifiers in one
case, conprising

(a) One v :-lve (V1) for -encral uiplification and menual,
v.iolume control cind the cumbined AF signal is received
prior to the separation in the filter unit of the two
audio frequencies. The volume control for this valve
is situated in the printer unit in the cockpit ond serves
to establish the [encrel overall amplification as required
by the disc-nce of the zircraft fraa the Bernhard station.

(b) The emplifier for the inuicator signal consisting of V2 and
V3 for IF amplification, followed by three valves (V4, 5 ond 6)
for c«pplying the signal to the teleprinter unit and for ..VC.

(¢) The amplificr for the azimuth scale, similar to (b)
ahove (valves V7 - V12),

13.2. The indicator si,nel frox the filter unit SG 120 applied to (b) above, is
an AF of 1800 c¢/s, varyin_ in amplitude in step with the incoming field
stren;th (Fige7), It is waplified in V2 and V3 and applied to the double
output transformer U4 for appli ation to the rectifiers V4 cnd V6 for
separcte treatenent. The recordin : mcchanism trenscribes the signal in
the form of up strokes, thc length of which are directly related to the
amplituce of the signdle. This is efiected by the condenser (C6 Fip.17) hoving
been charged at the corenceient of each stroke by a com contact opcrated in the
printer unit., C6 then .ischarges slowly through the choke, D2, and a saw-tooth
voltag e is obtained, This is pplicd to the grid of V5, together with the
:.Lndica'cor signal from V4 and o large bias voltagee The bias is so adjusted
in r elation to the AGC thet the saw-tooth voltage is insufficient to caisse
anode current in V5 in the cbsence of an inuicator signal. When, on receipt
of the signel, VL produces & D¥ volté;e, thet overcomes the bias, the saw-tooth
voltepe couses anode cur ent to flow, the duration of which depends on the
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195 The output from U7 to velve 1"0ell is for opcroting: the motor stcrt-stop

releys RO.1I cpblics © positive volk: ;¢ Tor unblockin;: the start-stop v-1ve No.12
wnen ¢ cert-in voltese v lue has beun rcached by the aziruth seale sisncl. The
negative bias or RO.12 is ot Welli/W. 45, while the rceetified volte, ¢ Sppecrs
CCress Cel5/Welle The tiri censtent hicre is such thet the start-step relay will

not op.rate durin;: the shert intoervels bctween two DR signals ond the delay
chtained is 1.5 sccondse.

13.6. RO.13 providcs euto.nr:tic ~in control for the cenial. gzimmth sétle
w2p1ifying valve RO.7, sc th-t the voltoge hondled by Valx.;<,s 9, 11 ’~m.1 13\ |

is .1aint 2incd at o TealSCichly constont welue., He1,*u the bics vglt‘a;; _\,.lS tzlkx:n“ y
from Wob€/47 tnd the time constant is ver ?_'ir_.:;e (about 2_‘3 Su?gngi)t;?-orwl:il bl
wurin;, the poriod between successive receptions c.)f tlhc bg‘a;} 81»_312 | Zl;lfigur e
no 1-1a‘c)erir:.l verli iions in anplificr ;aine Cel8 is theref re @ lar ¢ co L
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1. THY, PRINTYR UNLCTS HS 120 .nd P SCcl 120a

. o - 21, ond 22, They
0 ~t o ] 'ise 1, «rel 14 and 20, by ]
ese are illustrcted in ¥ : 4.0 in principlee. The oporation of
aiff o rderably in detianl but very litile in principleés i}z}“ =5 e B
. < C . . . . . q He -
r erocin is illustrated in Pi .15. The 1mcthod used is fOI.' }b qus el s
o : SAZAS . poesd g e - drums ¢ £
the prin .er =® t short intervcls ,.ost the ropidly rotatin, pI‘lIlLI.LI.l‘ o e o o
ETEIR) SO A € Cruns by the printing mognet accordin,, to t o

pressed g einst the printin

receiveds

. ration @f thc »rinter unit HS120iic an U}Q?Olﬁatzhgniiiﬁi =
llie2s The petuasl o[.)u_.a‘ devics for ensuring the correct spLediy: c?f <: e
incluues & synchron:.sln\,‘ fVl “‘1 lower one for printing the 111(1}cato; HISEKy:  'on B
two printin, druas, en u[w?r-.;n MThu lower drun carries three ra?_‘sed 1811'(301.111}t,o,
thé ArETth SCLJ_e,.rcsp(,'c’Cl\{; i’:b of the azimuth scale (Fi:,o?). The U.Pl.)c:l]p’l“mtu'lv
and wiites three 11n8$ pEr ;«,i-: cnd carries 6 helicel projections CCUOI:LHI}LS‘:'L\;.'
drum m-itc§ i SRR LJU:.r: .(nv'o.n the: z.lzimuth scale und is done by & synciu (.Jr;;:‘ton ;S
Synchronisin, t?lces.,p]-thxdth the writin,: magnet (Fig.lo). .SynChljox?L%dbut is
mugnet CouPle.d 1n‘ Sbrl;ie rintin drwan is not fastened to l.ts Slzli“l;u aLLy
cffisctod. @5 1 O-LOWS. i couplinge The drivin; motor is = e ST
conn.ctud thereto by a sli .%}o" faster thon necessary  Thus at cvery legrec

. ) .
1 | P ¢ - " t}lc \i:]_ ‘:\ .rialll 1‘ l‘ . 7.
. . , . < squores™ on y
twelfth of a sccond), .hich ic cquol t@ abouf %? wsti (B ma ERsead S
oy is obtcined by u ratchet which en: ,tes ‘
This pcause 4ilned Dy o
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ron Cmarnet 1o 3 . : w ok s t Ne
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iy l\" - ter the top of the printin; drum has passed the correct P i G OPAE . a0
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n of synchronisation is i s nting 117C€
here a Si-tootglsat}on is not n cussary with the indicator printl r 3 prpd"w
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v the-ccm contret systen driven 3 : ‘. | j¢ 0
o o RN SUSUET, ED 2 B upit from the S&

. ¢ druni anl is thercfore olrealy synchronisede

155 The o b . : ‘
PSch.120a op.iatcs on the samc principle as the HS120, GxC&p: Hit G

instead of the pcper running s ‘ C
DSch 1206 as on =k ing pest & window betwecn 2 drums, it febdr{SlZO the

a tape ucchine and is Jete | the
T - i s Jleteched to be reaw. On TRE 7. -4 the
P i il illuminatcd from behind and a dimmer switch is provided to arlJgu
intensity of the light required. o
- | r‘ | - - e i i 3
15e4e¢ The indicator printin_ drum on PSch 120¢ has only four 1ines COl‘lparcd

with the six on thct of the HS120, and the savetooth 1icchonishl aCCOTL"j’n“;J"Y 31204

carries onl c ' 1 it . )
y 4 ¢ ms instca. of 6. In o.dition, the on—off mcchanism of ‘Ch;atin

when

rinter is iicchanically .. .
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B 3 = g vy de
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Hei-ht of a/c ebove the jround in ft. an-e in uwiles
30Q ' 90
1500 110
3000 1950
6500 185
16000 250
25000 310
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FIGe20,

HS120,

REAR VIEW, COVER REMOVED.
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FIG22s PSch120a. PRINTER UNJJR VIEW FROM UNDERNEAIN, COVER REMOVED.
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FIG22. PSch120a, PRINTER UN‘ VIEW FROM UNDEREATH, COVER REMOVED.




