
EC Mark I
Part A - Operational Manual

March 1956 (est.)

Project Easy Chair



U S I A

0 F S B U I 9 I U S A l fi l

0 t

I C , O I - i i i » I ? M I » f



S O t fl S I S

1. Brl«f description #£ tlai

4. op«r*tlaB of t&» ttmam&tuae
&• operation*! proeeiltir* &f i&e sy*fc*3L
?. Io«tallatiofl ot mm ?.S«



% *

i i ■■ i i i '

i technical description of the sestets acftpoaeats
together with circuit dXegreas aad constructionaldatesla is given in' Part s» feebaieal itnaaal.

the aye'tea consists of * treaasiitter, * receiver,
two entaanaa ana a passive elsnaai (designated ?•£*!«
(freo #*o« 1).la Dae - . sit tea <a&^*^re^ueaay power ia generated
»i& a fixse fretnsaey «f $Nfc»S **o/seo« at ft level
*aj:*s*aeie be swoon £ end id vntts*Itee $*$• usa, soooraisg la 'she operational require**
ent3» be situated as a earta&t distance froa thebaea-stfttlwa*
In fmm apnea the aaaffttss ptm»ii U^d diafteaea betaana
P»K# stud bsne»atetii*t is about 70 aa-tera {?? yardsi •
this range will be reduced by obstacles or walls
ate. in or near tim propagation path between trans*
mtter suit . . ifee nature of the obstacles deter*
nines the uitiwate r«n#8»
rae frequency ohecen is such that the oos^e&iae
between wall losses end antenna ^tia in aoasieto&ee
with allaweel* dissensions is optiaua.
Xhe traaaaittou power activates the i**&» in snob *
way that acoustical sigusJU reoelvad by the sVS«ere aodaiatea o» the S«**« pom® nhish is reflected
by the ?• •fhe reflected and eioduiated poser of the $*1* is
raaoivea by the **ecelver antenna and fed to the
receiver* where it is deteet«d« After detection theaudio tilmzl is asspllfied asd fed to ft loudepeafcar
end a pair of output janka« a fraction of the trass-
aitted poser will ssaoh the receiver directly due to
reflection oa sarroaBfiiag objects and the coupling
between anteasas* -Shis overooupled power stiaalates
the detection ia such a way that the sensitivity ia*
cresses* The process involved is frequently called
homodyne- or synchronous detection. The o-erooupie;(aad unmodulated^ power acts as "local oscillator*for the detector.
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of overooupllag results in a
*s i t i v l t y.it of over coupling can easily be

by adjusting the position of their anteanst relative to the transmitter
t* (See also section d).

2he signal to noise ratio can ha ijsproved by farther
aa|antasnt of the receiver antenna relative to the
optiaaa signal to noise ratio is reached whan the
Caaplltuda modulated} signal from the ?.*. is in
paean will* the owercoapled {non*aodulatedi signal.
Tt.B. from what is said above it is clear thateach shift in position of the passive elsnent
amy involve a shift in position of the receivingantenna to obtain the right ^sm between received
signal and overcoupled signal.Also a shift ia transmitted frequency (e.g. due to

«i nay involve s shift ia position of the
living
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** <MHHHBffv^. ftfrif^!*hnej,»
a* -Tranaaitter suitcase:

2ranaaatter
lour radiatiag eieneatn
mo radiating eleaent supports
ifield strength monitor
two passive eleaent antenaee
ehaat-refiector
Sponge rubber sheet

receiver
four antenna feet• fan antenna center supports
intension power line cord
iwo poser line cords
Three-way plugfan R.f. coaxial cables
Pair of headphones
Telephone Jaefc adaptor
transmitter tuning rod
rasaive elesaat audio amplifier with separate

microphone, connecting cord aad adapter cordrasslva clement audio amplifier with integrated
microphone and connecting cord

spang* rubber sheet
Operational aaaaaltechnical aaaaal
Fuses
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the sattiag up of the base-installation eaa ha
aeeonpliehed in a few ninutee* She following aathodis raansKsnaatt

a* assembly of the aatanaaas (See rig. S;
1. fake oat the black sheet reflector from the

receiver sail case aad attach an antenna center sup«
port to it.8. "XIvie an antenna font to eneh aad of the antenna
canter support.

3. Erect the sheet reflector on a table or other
suitable object whereby the narrow m^m of the
slots in the sheet should point upwards*

d. 2mks oat a radiating elsneat support sad connect
two diffltyyft*. wBgeal Cgr**» and yallowi radiating
It is of no if^ortanee which elaaenta are need
for the transmit tar or the receiver antenna,
or which nark is on tan or bottom of an antenna.
B» connectors are normal **0eaar*i Jssdio* caa*
sectors* the connections mist be tight toavoid contact trouble*
when eqaal&aarKsd elements are used the antenna
will sot radiate aroperly*

3. m this asaeably lone support and two elaaentai
on one of the aheei-reflectors aad fas tan it
to the sheet-reflector by pulling the knobson the radiation supports hsekaarda and turning
the short bare f0 degrees.

a* Make the other antenna complete in the same way*
b. fake out the transmitter and place it lass than two

maters from one antenna.the traasadtter is locked to the supporting chassis
ia the suitcase with *onai«-fasfn*rs, which can be
unlocked by turning them to degrees.

a* tnka out the receiver and place It less than twometere from the other antenna.
The receiver le locked to the supporting chassis
in the sane way aa the transmitter.



fa radaaa Morophomy whan operating the loud
speaker, transmitter and receiver mast be
aaparated a suitable distance* and placed on the
sponge rubber sheets provided.

-a* Connect the transmitter with one anteana,nmd the
raaaiver with the other oaa* with the coaxialcables provided*
Thm coaxial panel-connectors am transmitter and
renalwar arm located at the- back*
The connaction to the antenna Is made by leading
the cabin whreagm the m&tw hole in the nhect-
reflector m^ connecting it to the center con
nector of the radiating alsment support*

connactlona

iM\WM3!l3* mJm.& Jfe» fftiU*

a* connect transmitter and raaafwar to the mains.
fh# amlnm pltnjs for tranatsftttav and raaaipar mm
sittjated at the backs of trsasisltter and receiver.
Make sura that the mains voltage switch, situated
under the mains plugs, is In the correct posit
ion (either 11a or gs& voltsj*Before connecting the ^ains cables, check if
the switches an the transmitter and xaealvar
are ia the "off*- position*

Mhea the transmitter Is seed with a 110 V mains
supply. It is rseeaaemdee to asehaags the 2 Asp
fer erne ef 3 or 4 .tape-*



a^wftilftffiMfflr ^m^wm*!*
Make sura that the mains switch (110 - ago volts)
la in the right position.
-witch on the filaaanta to wars aa for two (g)
minutes.
Before switching aa the high tension, check if
the power is adjusted far minimum* This can be
dene by turning the knob Barked •OBXWnr" fully
aaamtaraloekwiaa*aback if the antennae are not leaking into eaeh
other and are separated by a reasonable distance*
After the tea minutes warmlng-as time saltan oathe high teseien with the sal tab marked *E.f*«*
Check if the meter reading on the raeeiver ia net
excessive* &? shifting the position of the
raeeiver antenna relative to the transmitter an
tenna a position mm be found where the mater
reading is half scale or less*Inereaee of pawar can be obtained by turning theknob earned «@HW clockwise*
fhea switching off the transmit tar, H.r* must be
switched off first*
lb* transmitter has two stages: an oscillator stage
and an amplifier stags*
fha perforasnee and tuning of the transmitter aas
be checked with the three-position switch and
the meter* Whenever returning should be necessary,
the following procedure is recommended:

the *#1L* and *8.f.* switches are switched anaa described before, with the output control ia
aaantar-elockaiaa position. (MiaiEsum power j.
Adjust the three-position switch in position 1.in which case the meter is indicating the oscil
lator output power. Use the tuning rod provided
to adjust the oscillator grid tuning circuit,which caa be reached through a hole in the left hand
aid* of the tap cover* the tuning element ban a
sat which fits in the tuning rm4L
For optimum performance first tuna far maximum
mater reading and than advance the nut clockwise
far 1/8 of a turn*
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Adjust the shraa-position amitab in position a,in which ease the mater indicates the output of
amplifier atags*mm the output control for about 1/a of a tarn

clockwise aad use the tuning rod again to adjuat
the output circuit* which can be reached througha hale on the ri#»fchand side of the top cover,
finally adjust the threa*position awl tab in
position £, in which case the mater indicatesit of the amplifier*(f.s.» goo mi},

that the aaode currant can be adjusted c
a range of about 4« - L&a md by adjustment of
the "output* control*
tuning should be p^itr^m^ after at iaant aof an hour warming-up time* fha output of the
transmitter should be connected to the antenna
and care should be taken not to overload the

C i f
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3* ^MfiHffr fift ,t^..yfvailltl>
C&sek if the mmina switch is ia the right position*
Adjuat the volume for mlnlaam by turning the knobmarked ^volume* fully to the left*
Switch on the receiver*
The meter ia the front panel indicates the crystal
current.{•;•** eeoiiaa 4if*
The two-position switch at the rifht side selectsthe audio bandwidth* In the position *i£W» the band
width ranges from *o# * #GOw o/e» la the position
•iOOJI* the bandwidth ranges from 400 * f om e/e*
Coder the limdspeaker two output jacks are prov-
ided. s&e rlghthand jack dlscoaaaots the loud-
t&a crystal holder Is situated above the meter*
£or replacement of the crystal, unscrew the cap*
then the system is operative the volume control
can be advanced aa required, bat care should be
taken for audio feedback to the transmitter wham
the internal speaker la used*



- 3

operational sroesdurs of JM. jmlaft*
t up the base station* (See section 3).

direct the antennas to the ?*S* or the future
position of tha #«£•I iroct the transmitter beam at tha ?.». along a
path with aa few obstacles as possible.Jfct into oaeration the transmitter and tha reeeivsr
according to tbo instruction* laid down in eeatlone4 and 8.
Adjust the reaalvar antaaa* till the crystal-currentmater rend* haliP-aeala or lass and mialama *Ht»*
is *ins tail tiiij p.e. (fee neat loa TJ*
When the ~.S* is Installed adjust the reeelvar
antenna for optima* si&mai to noise rati© or
op titans signal to bun rati-:,.
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fas typee of ...'e are supplied*
type ana consist* of three unite* antenna withdetector, audio amplifier and microphone*
fype tan consists of two units; antenna withdetector end an integrated unit of audio amplifier
^ensealing wires provided with jrialetare connectorsare supplied far interconnecting the parts*
*Tha niraa provided with connectors carrying a Mm
dot are to be used for interconnecting antenna and
audio amplifier* The connections haw* to ne made
in such a aay that the data coincide*
Hm microphone cord haa to be eananeted to the pair
of receptacles marked aith a must dot, tha blue
dot indicating the *llve* side of tha input*
If a screened microphone aire la used* tha center
conductor should be connected to tha live side of
tha input*
for noamting purpose* tha dipole*, made of insulated
wire, nan be bent slightly without noticeabledecrease in performance*
She polarisation chosen for the system la horizon
tal baasaaa the interference, caused by moving
parsons, is lass than with vortical po Urination*
Therefore, whan installing the ?•£•*. vtmtm aaat betaken that tha dipole of the . • is moantad horia-
oa.tally *&& at tha same time perpendiculsrly to
tha directiJtt to tha transmitter*
It ia not necessary that the . • is counted exact
ly horizontally and perpendicularly to the directionto the transmitter* wham there is sufficient power
soma deviation can be allowed*
foe influence of the objects, surrounding the P»l«,
on tha fieldstrangih nay be vary large*
As aid to tha installing of the . . is the field-
strength monitor which is also provided and whichconsists of a dipole and a mater.
With the aid of tha fieldstrasgth monitor tha field-
strength on the poeitlose which ere eonetderen
convenient far mounting tha *•&• caa be compared
and the beat one chosen.
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igth, that the ?.s. 1* kept away from tha
fieldatrength monitor, due to tha interaction of
F.B, and fisidetraagtt* aonitor*Bold the dipole of the fieldatrength saaltor

ibly in tha center*Tor ptf^p^v performance tha mater readings should
be at least 15. Shea tha matar reading is lass,

t be increased and/or
81 th a meter reading of Su optimum results aaa
be expected*
Shan tha meter ia over full scale, over-modulation
may occur* In that aaaa tha transmitter power hasto be decreased and/or the transmittar ant
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