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INTRODUCTION 

AM:CS Typcs 13 and 14 Equipr:ients provi dG 9 
r cspcct ivoly, long-runge h ei ght-rcading and pl an­
positton infornation of aircraft a t di stances up 
to 90 uiles (145 kn) 9 while '.I.'y pG 21 is a coJJbin­
ution of ~.'yp os 13 and 14 t oge ther wi th e.n operations 
roon contai n ing display conso l es . The latter 
provides an extreael y fl exible sys ten for the contr ol 
of s i r.iultaneous m.ulti- channel fighter inter cepti on 
at r anees of up t e 90 or 100 ni los . 

Thes0 cquip:r.:i.Gnts can cither bG supplied as 
conpl.etcly :oobi l.o sta ti ons 9 or alternative ly 9 in 
trnnsport abl e f orn (wi thout vohicle cho.ssis J when 
thoy can be i nstallod as fixad stations. 

The contents of t his booklet a r o condensed fron 
the r el evant offici al British Air Minis try handbooks 
which ar e supplied wi t h the equipr:1ent 9 and the inforn­
uti on is conraon t o all three types of eq_uip:r.1Gnt 9 
uri.l ess oth erwi se s t a t od . 

The r,1axi nur.1 r ange is dependent on tho size and 
4 aspect of a singl c t a r ee t aircraft 9 and by the nunbe r 

of aircraft in a for nati on. 
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PERFORMANCE SUMMARY 

AMES TYPE 13 , 

Function~ Height-finding by direct measurements 
of range and angl e of el evation up to 
r anges of 90 mi l es (145 km) . 

Displ ay: Elevation trace , gi ving direct present ­
a tion of targe t height i n thousands of 
f ee t . 

Accuracy : ± 250 ft (75 m) from 0.5° to 21.5° of 
el evation . 

Beam width: Vertical ~ l ess than i 0 

Horizontal: 11 11 3° 

AMES TYPE 14 . 

Function : 

Di spl ay : 

Range: 

Beam width : 

AIV!ES TYPE 21. 

Function : 

(for 6 db attenuation on either side). 

Determination of azimuthal position of 
a ircraft and surface vessels by direct 
measuremcnt of range and beari ng. 

Plan- positi on indication ( PPI ) a l l owi ng 
direct r eading of grid co-ordinates. 

Over 120 miles (192 km) depending upon 
t ar ge t h ei ght and s i ze . 

Horizontal : l ess t han 1° 
Vertical : " " 3° 
(for 6 db attenuation on e ither s i de ) . 

Location of targe t by direct measure­
mont o~ r ange , bearing and angle of 
elevation. 
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AMES TYPE 21 (Cont' d ) . 

Display: 

Range: 

Beam widths : 

AN.LES TYPE 14 with 
HIG_H . COVER AERill . 

Functi on: 

Display: 

Range: 

Beam width ~ 

Direct pr esentation of targe t height 
in thousands of feet? togeth er with 
PPI allowing direct r eading of grid 
co-ordinates. 

Over 120 miles (192 km) dcpending 
upon target hcight and size. 

Hc i ght Finder -

Vertical: less than 1° 
Horizontal: 11 

" 3° 

Bearing Finder -

Horizontal : 
Vertical : 

Il 

11 

Determination of azimuthal position 
of aircraft by dircct measurement of 
r ange and bearing. 

Plan-position indicati on (PPI) allow­
ing direct r eading af grid co-ordinates. 

Over 65 miles (105 km) depending upon 
target hei ght and size. 

Horizontal, l ess than 1° 

( all beam widths indicated for 6 db 
att enuat i on an either side). 
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Frequency: 

Pulse Length: 

Pul se Recurrence 
Frequency: 

Peak Power Output: 

Receiver Inter­
mediate Frequency: 

Aerial: 

Beam Width : 

4. 

DATA SUMMARY 

3000 Mc/s 

0.6 or 1.9 µ,s 

500 per second 

500 kW 

45 Mc/s 

Tyre 13, Mk.V. Single parabolic 
r e lector 20 ft (6.15 m) high and 
5t ft (1.7 m) wide, with focal line 
parallel to long dimension, thus giving 
a beam very narrow in the vertical plane. 
The aerial is controlled in azimuth by 
the operator but searches automatically 
in el evation ten times per minute 
between the limits of -1° and +20° 

Tyre 14, Mk.VI. Single parabolic 
re l ector 25 ft (7.7 m) long and 8 ft 
(2.46 m) high, permanently inclined at 
io to the vertical, with focal line 
parallel to the long dimension, thus 
giving a beam very narrow in the azimuthal 
plane. The aerial is automatically 
rotated at ~ to 15 rpm about a vertical 
axis, in either direction. Alternatively 
a selected arc of 20° to 100° in bearing 
may be covered by a reciprocati~ sweep 
at a speed equival ent t o t to 2t rpm . 

Type 13, Mk.V. Vertical beam width less 
lhan 10 for 6 db attenuation on either 
side; width in azimuth approximately 3°. 

Type 14, Mk.VI . Beam width in azimuth 
l ess than 10 for 6 db attenuation on 
either sidc; vertical width approxim­
ately 3°. 
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High CovGr Acrial : 

Power Supply: 

'rype 14 can also be supplied wi th a 
speci al .r eflector (cosecant-squared)~ 
providing cover for targets at high 
angles of Glevation. It has its 
f ocal line parallol to the· long 
dimcnsion 9 which gives a beam width 
very narrow in the azimuthal plane -
l oss than 1° , for 6 db attenuation 
on ei ther side. 

The main input is 230 volts 9 50 c/s, 
3-phase delta connected. This may 
be obtained from a mobile or s t a tic 
diescl-clcctric genorator 9 or from 
a main supply system. A motor­
altcrnator with an output of 5 kVA 
at 180 volts 500 c/s fed from this 
3-phase supply, is provided for the 
purpose of operating the radar unit. 
Acc essory equipment and displ ay 
c:onsolcs oporate from one phase of 
the supply . 
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BRIEF GENERAL DESCRIPTION 

Radar Unit . 

The radar unit is the same for both Types 13 and 14 
Equipments, except that for Type 13 the aerial is an 
oscillating vertical reflec tor, while for Type 14 it is 
a rotating horizontal refl ector. For Typ8 21, two radar 
units are provided, one of each type. 

The unit consists of a special box cabin fitted on a 
tu.rntable and mounting frames. This is suitable for 
transportation, but is normally fitted on to a vehicle 
chassis to form a completely mobile unit. 

The aerial is mounted upon the side of the cabin, 
which rota tes with it. Inside the cabin are installed : -

R0ctifier and modula tor Panel 3AT 
Transmitter Panel 9R 
Output unit Type S.E.2 
Roceiver Type 177 
Monitor Type 53 
Slip-ring, turning gear and contr ol unit. 
500 c/s motor-alternator and associated equipment . 
Accessory equipment, including heating, lighti ng 

and ventilating apparatus. 

The radar panels are basically British Admiralty 
pattern as used in Types 276, 277 and 293M, with certain 
modif ica ti ons . 

Radio-frequency feed to the aerial arrays is by means 
of a slotted. linear waveguide system. 

Space is provided in the cabin for the fitting of IFF 
cquipment. 

Operations Room. 

Type 13 Equipment is normally provided wi th one 
Display Console Type 15 which gives he ight/range indication, 
the height being directly presented in thousands of f eet . 
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A Display Console Type 16 can be supplied, if desired, in 
ordGr to give plan-position indication from another equipment 
(which may be AMES Type 11, 14,or 15). 

Txpe 14 Ji~qu~mont is normally provided with two Display 
Conso1Cis - onc Type 15 for range measurement, and one 1.rype 16 
for plan- position indication . A second Type 16 Displ ay 
Consola, for plan-position indication, can a l so öc supplied 
if dcsired • 

. ~]l.I?_e_21 EquiEUent i s a combination of T~pe 13 and Type 
14 Equipments, together wi th the necessary Displ ay Consoles 
for the indication of both types of radar signals, i . e., one 
Type 15 Display Console for hei ght/range indication, and two 
Type 16 Display Consoles for plan-position indicati on. One 
of the Type 16 Display Consoles is used to direct the he i ght/ 
ranee equipment on to the target. All the above consoles 
are fitted with 12-inch (30.5 cm) cathode-ray tubes. 

In the mobile equipment the appropriate display consoles 
are installed in a special operations room cabin mount ed on a 
suitable vehicle chassis. The cabin, without the vehicle 
chassis, can be suppl ied for transportable use. A complete 
operations room would be equipped with telephone exchange~ 
plotting tables, heating, lighting, ventilation and other 
accessories. 

Power Generating Equipment. 

Power supplies are usually obtained from the electricity 
supply mai ns, but in cases where this is not possible, 
supply may be obtained from 4- cylinder, 3-phase diesel­
electric generating sets which can 9e supplied with all the 
necessary control equipment and voltage regulating devices. 

For the mobile equipment, diesel-electric sets, 
mounted in suitable vehicl es, are r ecommended. 
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BRIEF TECHNICAL DESCRIPTION 

Rectifier & Modulator Unit. 

This unit ~rovides a high voltage (7 kV) pulse of 
short duration \0.6 or 1 . 9 µs) 9 and causes the output 
valve (a magnetron) to osc illate. The method by which 
this pulse is produced is briefly as follows : -

A 500 c/s voltage of suitable phase and amplitude is 
applied t o a circuit which produces from it a short- duration 
low-voltage pulse every cycl e. This 9 i n turn 9 is applied 
to t he grid of a large thyratron (gas disoharge triode) in 
the anade circuit of which i s a 11 disoharge line" . This 
latter is an arr angement of distributed induotance and 
capacitance and is oharged up to a very h i gh voltage 
between the pulses . When the short-durati on low-voltage 
pulse is a pplied to the thyr atron, the latter conduots and 
discharge s the linc 1 its energy being transferred through 
a puls e transformer (step up 4gl) to the magnetron. The 
time which the line takes to discharge is dependent upon 
thc value of the inductanoe and capacitance comprising it 
and i sa definite fixed period (pulse l ength). 

Transmitter & Output Unit . 

The transmitter contains the pulse transformer 9 the 
magnetron, and their associated eq_uipment . The high-
vol tage negative pulse ( 28 kV) from the sccondary of the 
pulse transformer is applied to the cathode of the magnetron 
and causes it to oscillate for t he duration of the pulse. 
The output of the magnetron is f ed directly into the output 
unit 9 a special section of waveguide 9 attached to whi ch is 
thG 11 duplexer11 or common-aerial switch . This device 
enabl es the same aerial system to be used for transmitti ng 
and r eceiving and consist s of a special resonant chamber 
which i s ioniz ed during thc transmitted pulse and prevents 
the latter from reaching the r ece iver. When, however, 
the chamber is not ionized 9 as during the receiving period, 
the total ener gy reflected back from an object (i. e . an 
Gcho) vvill pass s tro.ight through to the receiver 9 none 
boing absorbod by the trannmitter. 
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Rece iver .1.Y.Pe 177 . 

The unit con,si sts of a mixer and threo l ow-noise 
intermodiate·-frequency (I:B1

) s t ages. 

The first stage, the mixer, contains a crys tal 
rectifier into which i s i njocted the received signal and 
a local oscillator signal , to produce an intermediate 
frequency of 45 Mc/s. 

The remaining portion of tho receiver consists of 
the three low-noise IF stages and the output is fGd through 
a cabl e to the main displ ay consol c in thc operations room 
and al so t o the IF amplifier of the Monitor Unit Type 53 . 

Monitor Type 53. 

This u.nit consists of an IF amplif i er, a local oscill­
ator and an indicnting unit. 

The I F ampli fi cr consists of three RF pentode valves, 
a diode r ecti f i er and a second diode whi ch act s as a limiter 
t o the input of the video amplifier s t ages . 

The 1ocal oscillator providcs tho voltage f or m1xing 
with the r cceived s i gnal in thc mixer box and the r eceiver 
is tunod by var ying its frequoncy. 

The indicati ng u.nit provides a r ange displ ay ("A" scan), 
and consists of a cathode--ray tu.be with associated high-
vol t age circuits, and a time- base circui t capable of gener­
a-ting three different sweep speeds for the three rangcs:-

Short 
Medium 
Long 

34 milas (54.6 km) 
68 miles (109.68 km) 

136 mil es (219.36 km) 

The sweeps are synchr oni zed by a pulse produccd by 
s t epping down the nk~gnetron current pulse by a special 
transf ormer . ThG repetiti on frequency of the sweeps is 
therefore the same as the main pulse repetition frequency 
of the s et, namol y, 500 per sccond. The ou.tput fr om the 
timo bas e-circuits i s applied to t ho horizontal pai r of 
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dcflector plates in the tubc 9 and the video- signal output 
of the receiver to the vertical pair. During the period 
betweon succcssive swceps thG spot on thc tube is blacked 
out . Thus 1 a ll that can be seen is the appropriate trace 
with receiver noise ( 11 grass 11

) and ochoes. A transparent 
calibrated scalo i s fitted in front of the tube and the 
t racc l engths a.re adjus t ed to coincide with its markings. 
Calibra tion markers appear on the trace during calibration 
and ma.rk off 5 ruilo (8 km) intervals. If the lining-up 
has been done correctly 1 the distance a l ong the print ed 
scale at which the l eading edge of the echo def l ection 
appears will correspond to the range of the target . 

Display Consoles Types 15 & 16 . 

As previousl y s tated 9 the r oceived signal is fed 9 at 
the i ntermediute frcquency, from the output of Receiver 
Type 177 via a l e.ngth of cable t o the Display Consol es 
Types 15 and 16 . Each of these consoles is fitted with 
IF amplifiers, demodulators, l imiters 9 video amplifiera 
and di spl ay circuits . Power supplies 9 time- base circuits 
and all r Gl evant controls aro provided 1 and each console 
is capable of independent operation . Details of the 
display unit are given in the following sections . 

Plan Position Indica tor. 

The plan positi on indicator 9 PPI (Indica tor Unit Type 
115) mounted in Consolo Typo 16 9 i s a form of display in 
which the objects dotccted by the radar a ppear as patches 
of light on the screen of a cathode-ray tube wh oso centre 
rcpresents thc position of the r adar station. This is 
achieved by using n scan which i s r ad i a l? and not diametric 
as i n the 11 A" scan display 9 and by modulating the electron 
s tream in the tube with the video signal from the receiver 
in order to produce a r esponse on the screcn . The r adial 
sweep is produced by scanning coils which are ener gized 
from a time-base circuit having three sweep spoeds 
corresponding to tho thre e range scales:-

Short 
Medi um 
Long 

40 t o 60 mil es (64 to 96 km.) • 
60 t o 90 mil es (96 to 144 km) . 
80 to 120 mil es (128 t o 192 kn) . 
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These coils are mounted in an assembly 11Vhich rotates round 
thG nGck of the tube and which is synchronized with the 
aGrial rotation by moans of an electro- mechanical trans­
mission syst0m. . 

The spced of the aGria l r otation is such that there 
i s an appreciable interval betwcen tho successive times an 
object is encount ered by the aerial beam. To provide a 
continuous presentation of the images the cathode-ray tube 
screen has a spec i al coating which continues to glow for 
some seconds after it has been activated 9 and with each 
successive r evolution the el ectron beam brightens the image 
already present. During_ calibration, range markers appear 
on thc PPI screen as bright rings corrosponding to 5-mile 
(8 km) intervals . 

In the case of the Type 21, one of the two PPI 
displays is fitted with an optical device which projects a 
radial line of light on to the f nce of the tube for the 
purpose of indicating the orientation of the Type 13 r adar 
oquipment. FacilitiGs available on the control unit enable 
the operator, by setting the radial linG to any_ particular 
target appearing on the PPI, to direct the Type 13 on to 
that target and thus enable a h oi ght reading t o be taken. 

Elevation Scan Dis~. 

The el evation scan display, E/S (Indicator Unit Type 
114) 9 mounted in Console Type 15y gives a direct present­
ati on of the range and height of the t arget . 

As in the case of the normal 11 A" scan, a diametric 
trace gives r nnge indication 9 but the target is i ndicated 
as a bright spot and not as a deflection . The trace is 
arranged to shift vertically in synchronism with the 
angular movement of the Type 13 aerial systen . The targe t 
then appears as a small vertical patch of light, and its 
heieht can be read off directly from the constant-height 
curves rr1arked on the face of the tube. 

ThG vcrtical shift of the trace is produced by applying 
the araplified output voltage of a magslip to the 11 Y11 plates 
of thc cathode-ray tube. This magslip is associatcd with 
the aerial systen of the Type 13 equipment, and its voltage 
output is proportional to tho cosine of the angular 
d:i.splacGn.tent of the aerial :1-n th.e vertic al pla.ne . 
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Aerial Turning Gear & Con~rol E~uipment. 

The aerial turni.ng gear and control equipment i s the 
sane in Types 13, 14, and 21 Equipments, and serves the 
purpose of rotating the aerial systems and r adar cabins. 
The nain f eature of the turning gear i s the central 
asserably known as the Pivot Mount . It consists of two 
widely-spaced bearings of the thrust and journal type on 
a VGrti cal column . These bearings ar e made to preci sion 
limits and so mount ed as t o be capable of self-ad justment. 
They are continuously lubricated by flow f rom an oil pump 
situated a t the base of the mount, and are loaded to no 
more than one twentieth of their full-rated capacity . 

~t the top of t he mount i s situated the slip- ring unit 
in a positi on f r ee from obstruction and easi ly removeabl e. 
It is so desi gned that on the stationary centre column the 
sli p-ring unit plugs into a 37-pin plug and socket connector, 
while on the rotating brush assembl y, each gr oup of l eads 
from oach particular circuit is led through to one of a 
group of multi-pin and socket connectors . Thus the wh ole 
unit can easily be removed without t he necessity of dis­
con.nec ting i ndividual l eads from terminals . 

At the base of the mount i s situa ted the main drive 
motor and gear box . The main drive notor of 5 h . p . is 
ampl y r ated for i ts duty and will r otate the Equipment a t 
uny conti nuousl y variabl e speed up to 15 r . p.m. It i s 
cor.ipletely detachabl e from its coupling and thus easily 
removed for overhaul. The main gear box i s also detachable 
from a simil ar type of coupling; and driven from it a r e the 
serva sc l syn for control of the turning gear, the t rans­
mitt er scl syn for c ontrol of the s can coil drive of t he 
displ ay consoles, and the Heading Line Switch which gives 
indication of the ori entation of the aeri al r eflector. All 
are easily r emoveabl e both f rom their mechani cal and 
el ectrical connections . 

Thus it will be seen tha t the whole assembly of the 
Pivo t Mount and its associated unit s have been specially 
dcsigned to elininate the previously widely-distributed and 
inacceosibl e parts. 
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The power amplification necessary to provide suffici ent 
torque for s t arting, stopping and rotating the Equipment 
under even adverse weather conditions, is obtained by use 
of an amplidyne generator which has an output of approxim­
ately 6 h.p. It is driven by a squirrel-cage induction 
motor, and both are vertically mounted in the cabin so as 
to occupy the minimum of floar space. The associated 
amplifier and starter are specially designed for ease of 
access and serviceability. 

The Control Unit itself is located in t he operations 
rooo, together with the display consoles, and offers 
facilities for producing:-

(a) continuous rotation in either direction at 
speeds of 0 .5 to 15 revolutions per minute. 

(b) sweeping in a reciprocating cycle, over an 
arc of from 20° to 100° nbout any pre­
se l ec ted nean bearing, at speeds equivalent 
to t to 2t revolutions per minute. 

(c) manual position-laying by means of coarse 
nnd fine controls at a speed of up to 10 
r evolutions per minute. 

(d) "inching control", by oeans of which small 
changes of bearing may be made in either 
direction a t a speed correspondi ng to t 
revolut i ons per minute . 

Here again, a feature of the design is the facility 
for swinging forward the control unit from its mounting 
frame so as to expose the back panel for easy servicing 
and maintenance. 

The trace of thc PPI displays are aligned with the 
boaring of the r adar bea:m and rotated i n synchronism with 
it by neans of selsyn repeater motors . 
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The Mounting ~ Ja~king Frameo 

The mounting and jacking frame is of robust design 
and completely independent of thc vehicle chassis. It 
allows compl ete withdrawal of thc transporting vchicle when 
the jacks aro extended 9 and thus affords an unobstructed 
view for tho radar acrial. When the transporting vchicle 
has been r emoved, the radar cabin can then be lowered t o 
the opcrational height dcsired by rneans of the four. j acks 
which are hydraulically controlled . Each jack has a 
mcchanical saf ety interlock dovice and can be independently 
01ierated . 

geigh_t-Finding Aerial Equipment~. 

Height-finding of selected targets is obtained by use 
of the Type 13 Eq_uip:.c.wnt which has a vcrtical parabolic 
reflector of height 20 ft . (6 .15 m) and horizontal aperture 
of 5'611 (1.7 n). It is canstructed of alur1ini um alloy 
tubes nounted in a suitablc frar.i.e of the same material. 
T.his has the advantage over the previous solid sh0et metal 
r eflcctor in that wind resistance and inertia are gr eatly 
reduced. The considerablc savlng in wei ght al so :means 
that erection into the operational posit i on can be done by 
hand 9 and t he ol d winch and pulley tackle dispensed with. 
The supporting franes are so designed that they f old back 
i nto their transit position, and dismantling i s not required . 

The mechani s11 for reciprocation of the aerial r efl ector 
h as been completely ro-designed. A hydraulic pump unit 
situatGd inside the radar cabin is connected by stout flex­
ible hose t o the reciprocator on the r oof of the cabin. 
The clos o proximity of the rec i procator t o the aerial 
r cflector means that the connecting rod is very short, with 
obvi ous advantages . Facility is provided for adjustncnt 
of the l ength of this connocting rod in order t o set the 
reflcctor t o it s zer.o position when calibrating. A feature 
of the design is the ease of disr.iantling - the connecting 
rod only need be disengaged when the reflector is stowed for 
transit. The punp unit isa motor-driven constant- volu:me 
nachi ne fittcd with a control valve for r egulation of the 
fc od to the r eciprocator . This control valve is calibrated 
and affords variation of the rate of oscillati on of the 
reflector of up to 10 cycl es per m.inute. 

The aerial is f ed by meo..ns of a slotted waveguide 
system of approvcd design. 
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Range-Finding Aerial Eqv.ipment. 

Ra.ngc and beari.ng of all targets within the 
cperational area are found by mcans of the Type 14 
Equipment and arc usually displayed on a plnn position 
indicator (PPI) . 

The aerial consists of a horizontal par abolic 
r cfl ector of length 25 ft. (7 . 7 m) and width 8 ft. 
(2 .46 m), constructed of aluminiun all oy tubes mounted 
in a suitable framc of the same material . 

Again, this construction h as the advantages 
pr eviously described, of wind r eDistance, inertia~ and 
weight reduction. 

The aerial i s fed by neans of a slotted waveguide 
system of approved design. 
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VALVES 

1-· Quantity 
Type 

AMES Type 13 Display Can- Displ ay Con-
ar Type 14 sole Type 15 sole Type 16 

CV . 5 (GU.20/21) 2 - -
CV. 12 1 - -
CV . 18 (DET.19) 1 - -
CV.35 1 - -
CV.54 (VU . 133A) 1 2 -
CV .103 !Crystal) 1 - -
CV. 124 807) - 10 6 
CV. 193 E .1481) 2 - -
CV.575 5U4G) 1 3 3 ev. 988 4 - -
CV .1054 (ARDD.5) 2 9 5 ev .1051 1 - -
ev .1068 - 2 1 
CV .1070 (7475) 1 - -
CV .1071 - 1 1 
CV.1091 >EF.50~ 14 37 28 
CV.1092 >EA . 50 3 5 3 
CV.1103 y .63) 1 - -
CV. 1120 :vu.120) - 2 1 
CV.1122 41.MXP) 1 - -
CV.1144 ,BT.19) 1 - -
CV.1197 ~NR.88) 1 - -
CV.1290 NU . 33) 1 - -
CV .1479 or) 
CV . 1480 or) 1 CV .1481 or ~ - -
CV .1482 
CV .1572 (VT .6 OA) 1 - -
ev .1863 5Z4G ) 1 1 1 
CV.1097 rCR.97) 1 - -
CV.1588 VCR.139A~ 1 - -
ev .154.5 VCR .140A - - 1 
CV.1528 VCR . 528) - 1 -

-
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DIMENSIONS 

MIIES Typ e 13 

Height : 

Overall height erected ( top of aGrial 
t o base of nounting f r ame) . 

Over all hci ght di smantl ed . 

Hcigh t of cabin onl y . 

Length : 

Overall l cngth dismantl ed (aer ial 
nount ed on side) . 

Overall l ength of cabin only. 

pepth: 

Overall depth (front of aerial in 
vertical position to back of cabin) . 

Overa l l depth disnantlod . 

Depth of cabin only. 

Weigh.t: 

23ft Oin (7 n ) 

7ft 6in (2 . 3 ra) 

5ft 6in (1 .67 n) 

20ft Oin (6 .1 ru) 

13ft 3in (3 .98 m) 

7f t 5in ( 2 . 26 ra) 

7f t 5in ( 2 . 26 ra) 

4ft lOin (1.5 n) 

Total weight of cabin and all equipment ? 
incl uding aeria l syst em and nounting 
framc but cxcluding vchicle chassis . 5-l t ons (5600 kg ) 
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AMES Type 14 

Height: 

Overall height erccted (top of aeri al lOft 6in (3. 2 n) 
to base of r.10unting frame) . 

Overall hcight dismant l ed . lOft 6i n (3 . 2 m) 

Height of cabin only . 5ft 6in (1.67 m) 

Length: 

Overall length erected. 

Overall l ength dismantled . 

Overal l l eng th of cabin . 

De;pth : 

Overall depth (front of aeri al to 
back of cabin) . 

:Oepth of cabin . 

Weigh~: 

25ft Oin (7 . 5 m) 

20ft Oin (6 . 1 n) 

13ft 3in (3 . 98 m) 

7ft 5in (2 . 26 m) 

4ft lOin (1. 5 m) 

Total weight of cabin and all Gquipoent 9 5i tons ( 5600 kg) 
including aerial systeD and oounting 
frane but excluding vehicle chassis. 

:Ois;ela;y Consolos 

Height ~ 5ft Oin (1 . 52 m) 

Width: 3f t Oi n (0.92 r;i) 

Overall :OeEth : 4ft 4in ( 1. 3 m) 

Weight : 6-~ cwt (330 kg ) 

P:O. 508/ 4 
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Note: 

Control Unit 

H0ight : 

Width: 

Depth : 

3ft lli in . 

11·~ in. 

2ft 2i in. 

All WGights and dinensi ons given 
nre approxi raat e. 

PD . 508/4 



A .M .E.S TYPE 13 . 

FOR MOUNTING AS A 

STATIC RADAR UNIT. 

A.M.E.S. IYPE 14 . FOR MOUNTING AS A STATIC RADAR UNIT 



A.M .E.S . TYPE 14 MOBILE RADAR UNIT 

(WITH 1.F.F. AERIAL FRAME) IN TRANSIT CO NDITION 



A .M .E.S. T YPE 14 MOBILE RADAR UNIT ( WliH l.F.F. AERIAL 
IF REOUIRED) IN OPERATION AL CONDITION. 



MONITOR 
TYPE. 53 . 

. RECEIVER. TYPE 177. OUTPUT UNIT 
TYPE SE.2 

RE.CTIFIER - MODULATOR 
PANEL TYPE. 3AT. 

HEAD AMPLIFIE.R 

TRANSMITTER 
TYPE. T9R . 

UNITS OF TRANSMITTER-RECEIVER TR 3561. 

FOR A.M .ES TYPES 13 14 & 21 EOUIPMENTS. 

WAVEM E.TE R-OSCILLATOR 
TY PE G8 2 A. 



DISPLAY CONSOLE TYPE 16 WITH TURNING GEAR CONTROL UNIT. 



APPARATUS KIT TYPE 40 
HEATING & VENTILATING UNIT 

DISPLAY CONSOLE 

TYPE 15. 

TELEPHONE 
SWITCHBOARD 

\ 

APPARATUS KIT TYPE 77. 

CONSOLE BLOWER UNIT. 

RECTIFIER FOR 
CHANGIN/BATTERIES. 

A TYP ICAL MOBILE OPERATIONS ROOM . 

DISPLAY CONSOLE 

TYPE 16. 
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A.M.E.S. TYPE 14 RADAR EOUIPMENT. 
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HIGH VERTICAL COVERAGE DIAGRAM. 

I - A SCAN DISPLAY 

-·- HEAVY BOMBER 
P.P.I DISPLAY. 

----- FIGHTE.R. 
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-..........__ 
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21. 

SCHEMATIC DIAGRAM 

RADAR UNITS AND DISPLAY CÖNSOLES 

A.M.E.S. TYPES 13.14 & 21 RADAR EOUIPMENT 

. i· l' · · .. ·1.,,. ;s 1· se1·1·ad UJ fh e copyl'1;.::h~ 0 ill3 Gr'.\\v ';, ' C· ' • 

Mr\:\C01'll 'd w 1 :1~t E.J3 cLC:..G:\.\tH Co:, L rn. Il IS 

. " '·1 r· ·1 r,·11 '.tio11 tha il is nol C:l j.JI CCI , 
I "" 11 '•' J , _. • ' [ h 
. . •'unu,; '' t' di,, to,erl lo n li111d p:..i'ly, Id er 

1 ep1'lL 'J•V v , • ·r . 
wholly or in p11·t, w1tli;.iut l11e oonsenl l.'I w1•1 ir g 
of MARCONl 'S WIRE.LESS TELEGfl.,\PH Co., LTD . 

MARCONl'S WIRELESS 
TELEGRAPH CO .. LTD .. 

CHELM SFORD. 

DRG. N<? L.T.2045 SH. I. 

ISSUE N<? I I I I I I I I 
SCALE N9 OF S H E E T S I. 



IBO V 
500 n 

1·-·-·-·-·-, 

I 

I 
' 

I 
I 
I 

I 
I 
I 

TRIG.~R 

UNIT 

UNITS OF 

TRANSMITTER- RECEIVER 

TYPE TR 3561 . 

L_ _____ _ 

l.F. 

COMMON 
· --- ·--·-- · --·-- ·--·--· -- ·--·-- ·--· -- - -- TAND R - - ·-- ·-- · -- · -- · -- ·- - -, 

PANEL 
3

A.T. ______ P_A_N,/EL T.9R . n~NTTA~ I 

MODULATOR 

UNIT 

SYNC. 

SYNC. 

ARTIFICIAL PULSE 

TRANSFORMER D 0. I OELAY 

LINE 

,___ ______ __, AND 

HAGNETRON 1-- Q I 
' 

RECEIVED I 
t 

SIGHAL 
3,000 
MCS. 

SYNC CRYSTAL 

MIXER AND 
ME:AO AMPLIFIER 

•• 
PANEL L .25. 

LOCAL 3,045 MCS 

MONITOR SCILLATOll 

1. F. 
45 MCS. 

UNIT 8 
TYPE 53 - - - - ---- - - - -----------

-- --~ · 

1.F. ·SYNC. 

I 
_ _ J 

PANEL 2.4 

-- -· -----

PANEL 7 
TRIGS.ER 

TIME BASE 
.------4 AND 

! I 
. _ ,_,__ ·- -- . - - --· 

PANEL 2A 

-- --- . --- . ----, 
PANEL S 

NARROW 
BAND WIDTH 

AMPLIFll!R 
(SOO KCS) 1 ___ __, 

PANEL 28 

WIOE BAND 
WIOTH AHl'\.lFE~ 
(4HC'3) AND 
DET~CTOR 

PANEL 3 
SMORT 

TIME CONSTANT 
LOWflr\SS FllJ"ER 

AMPLIFIER 
AND LIMITER 

, 

CALIBRATOR -

' 

~~GSLIP PANEL 4 

ELEVATION 

FROM 
ROTOR 

SCAN UNIT 

PANEL. 8 

r,ls. INOICATOR ~ 
UNIT f2' 

vl-x"""·'"---_. ..._ ____ _, 

CAL. I~ 
~-------s_w_. __ -~------~ 

I 
l 
I 

. I 

I 
' 

I 

I 
I 

I 
' 

I 
'L UNITS OF 01 SPLAY CONSOLE. TYPE IS. l 

·--· -- --- . --· --· --- --· -- . -- - --· 

I 

I 
I 

I 
I 
I 

I 

I 
I 
I_ 

NARROW 
BAND WIDTH 

AMPllflER 
(500 KCS) 1 
---~ 

PANEL 20 
WIDE BAND 

WIOTM AMPLIFlER 
(4MCS) AND 

DETfCTOR 

PAN~L 3 
SHORT 

TIMf CONSTANT 
LOW PASS FILTER 

AMPLIFIER 
ANÖ LIMITER 

TRIGCER 
TIME BASE 

~----41 AND 
CALIBRATOR 

PANEL 6 

P.P.I. JN.DICATOR 

UNff 0 

' 

I 

I 

I 

I 

I 
I 

I 

I 

I 
·--·-- ~NITS ~F DIS~L~~NSOLE. TVPE·~ - -- - ___ J 



;::: ~ 
X 

>-
llCI 

z \ ~ 
a:: 
Q 

8 
o~ 

t-UJ ": 
U) ::::> 111 
0:: C/) • -(/) = u.-

0 

0 

0 

0 

0 

0 
I 

22. 

SCHEMATIC DIAGRAM 

A.M.E.S. TYPE 21 RADAR EOUIPMENT. 

The oopyright of lhis drawing is 1·ese •ed bJ 
MA .:co;i1·s WIRELESS TELEGR.4.PH Co' L TD. It is 
issuad on condition tn,d it is not Ct?pied. 
reproduced or disclosed tu a lh1rd party iilher 
wholly or in pJ.rl, without the oonsent in writing 
of MARCONl'S WIRELESS TELEGRAPH Co., LTD, 

MARCONl'S WIRELESS 
TELEGRAPH CO., LTD .. 

.. . 

CHELM.SFORD. 

DRG. NC? L. T. 2046.SHI 
ISSUE N <;> I I I I I I I I 
SCALE ---- N9 Of SHEETS I 

A"Dl'\R UNIT ~"01\I~ UNIT 
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