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FMG 39T (C) (WURZBURG) GL RADAR

Type FMG 39T (C) is a modification of the
basic Wirzburg design. It has a rotating dipole
with synchronous antenna and indicator switch-
ing. Three CRT’s are used: one large one with
circular timebase for range measurement, and
two smaliler ones (azimuth and elevation tubes).
Minimum angle of elevation for cover is 5° and
for height-finding is 10° above the optical
horizon for inland sites. A hand-rotated circular
scale, ealibrated from 2 to 16 km, is also pro-
vided. Setting the pointer of this scale to the
same range as that indicated in the range tube
brings the correct echoes into the smaller tubes
for aiming. u

There is also a push button by means of
which the operator can change the pulse repe-
tition frequency from 3,750 to 5,000 cps in
order to enable the aireraft IFF to function.

Type FMG 39T (C) is used at most Seetakt
sites in northwest Europe. It is used mainly
for Flak control, for searchlight control (via
the plotting instrument “Malsi”), height-find-
ing for aircraft reporting, or as stand-by in
interception control.

This set was introduced into service in 1941.

The characteristics of this equipment are as
follows:

RANGE (miles): From 1 to 25.

FREQUENCY RANGE (mc): “A” band, 550
to 580; “B” band, 470 to 490; intermediate
band, 545 to 555; 520 to 590 also reported.

PULSE RECURRENCE FREQUENCY (cps):

3,750 increased to 5,000 when used with 1FF.
PULSE LENGTH : 1 to 2 microseconds.
ANTENNA: BSheet-metal paraboloid 10.1 feet

in diameter, with wide-band dipole of sheet-
metal blades; blade-fixing holes slotted for
adjustment at approximately 21.2 inches or
252 inches working. Alternative narrow-
band dipole on some specimens. Front re-
flector is 3.2-inch strip of sprayed metal on
bakelite disk, 8.1 inch in front of dipole.
Common T&R.

POWER SOURCE: 90 to 380 volts, 40 to 60
cycles a-c from power lines or standby motor-
generator set or both.

SIMILAR SETS: Wirzburg: FMG 39T (A)
and (D) and FMG 39T Riese {(Giant).

POWER INPUT REQUIRED: 3.3 kw.

POWER OUTPUT: 7 to 11 kw (peak).

TUBES (type and number) : 75 tubes in trans-
mitter-receiver unit FuSE 62 as follows:
One LS 80, twelve LS 50, twelve LS 20, four
LD 2, thirty-four RV 12, one LV 1, two LG
1, one LG 2, one LB 13/40, one LB 7/15, four
neon lights TE 4, one quartz crystal OEK 1,
and one stabilizer STV 150/15.

TRANSPORTATION: Mobile; it can be car-
ried in truck or trailer.

TYPE OF PRESENTATION: Three CRT’s:
one large, with circular timebase for range
measurement and two smaller ones, eleva-
tion and azimuth tubes.

DATA OBTAINED: Range, elevation, and
azimuth.

ACCURACY: Of range, 137.5 yd; of azimuth,
0.29; of elevation, 0.2° (estimated).

Height Width Length

Over-all dimen-

sions of set: ... 102 in. 120in. 2111in.



FMG 39T (D) (WURZBURG) GL RADAR

Type FMG 39T (D) is the latest model of
the small Wirzburg. It was introduced into
service in 1942.

Like types (A) and (C), it is equipped with
IFF. In addition, it has the facility for preci-
sion range finding, provided by an additional
CRT.

When the IFF is in operation, the PRF is
changed from 3,700 to 5,000 cps; this appar-
ently makes the radar completely inoperative
during interrogation. The signal at 5,000 cps
actuates FuG 25, which transmits a 20-me sig-
nal with keyed 1,000-cycle modulation which is
received on two dipoles mounted on either side
of the paraboloid. From these antennas, the
signal passes through a commutator to insure
that the signal is from the plane at which the
paraboloid is pointed. A normal receiver is
then used to give aural indication (headphones)
and visual indication (meter). A small antenna
placed on the paraboloid indicates by means of
diode. rectification and a meter that the set is
transmitting; a PS 62 test transmitter is used
to show that the receiver ig in operation,

The transmitting tube is a triode, type LS
180, with approximately 8-kw peak output
power. The receiver is a double superhetero-
dyne.

This type of Wirzburg is probably used for
detecting surface vessels. It is used also for
Flak fire control, gun-laying, searchlight con-
trol, and height-finding for aircraft-reporting
and as stand-by in ground control of intercep-
tion,

The characteristics of the FMG 39T (D) are
as follows:

RANGE (miles): 1 to 25,

FREQUENCY RANGE: (me): “A" band,
550 to 580; “B’ band, 470 to 490; intermedi-
ate band, 545 to 555; 520 to 590 also reported.

PULSE RECURRENCE FREQUENCY (cps) :
3,750, increased to 5,000 when used with IFF.

PULSE LENGTH: 1 to 2 microseconds.

ANTENNA: Common T&R. Sheet-metal para-
boloid 10.1 feet in diameter with side-band

dipole of sheet-metal blades; blade-fixing
holes slotted for adjustment at approximately
21.2 inches or 25.2 inches working. Alterna-

tive narrow-band dipole on some specimens.*

Front reflector is a 3.2 inch strip of sprayed
metal on bakelite disk 3.1 inches in front of
dipole.

POWER SOURCE: 90 to 380 volts, 40 to 60
cycles ac from power lines or standby motor-
generator set or hoth.

SIMILAR SETS: Wirzburgs: types FMG
39T (A), (C), and FMG 39T Riese (Giant).

POWER INPUT REQUIRED: 3.3 kw.

POWER OUTPUT: 7 to 11 kw (peak).

TUBES (type and number) : 75 tubes in trans-
mitter-receiver unit FuSE 62 as follows:
one LS B0, twelve LS b0, twelve LS 30, four
LD 2, thirty-four RV 12, one LV 1, two LG
1, one LG 2, one LB 13/40, one LB 7/15,
four neon lights TE 4, one quartz erystal OEK
1, and one stabilizer STV 150/15.

TRANSPORTATION: Mobile, mounting simi-
lar to Freyva Limber model.

TYPE OF PRESENTATION: Four CRTs,
for azimuth, elevation, and range as in types
(A) and (C). A fourth tube has been
added for finer range readings; it has a
single horizontal trace on which, by means
of a control knob, an enlargement of any
given sector of the range tube can be dis-
played and range in km read off in a small
window indicator.

DATA OBTAINED: Range, elevation, and
azimuth.

ACCURACY: Range accuracy approximates

11 yard; D/F accuracy 0.2° at all ranges.‘

Precision ranging is accomplished by phase-

shifter operating on the sinusoidal (80-kcps

erystal-controlled) deflector voltage of the
range strobe tube.

A variant of the FMG 39T is the FMG 41T,
which resembles the FMG 39T (D), except that
the paraboloid sometimes has a scooplike ex-
tension at the bottom, presumably to cut out
ground echoes.

1
[



“(punowe Y odfiy uo *(paaoutas 42000) mata
jusuulinbe (1 adfiy) bunqzang| -9g§ oanbiyg IpIs—nUUNUD Aoy “Lp aunbiy

-
1SLLYTIL

370410,

33HMONVH
NOLLVAZ 3 |

TNNILNY
| AMVIOH.

.Jmumj




133HMA ZdI
zo_._.d>MJm

| LINA
NOILVINISIHd
NIV

(29-9Y3) LINN ONIONVY

‘88 vanlity




‘woq - Durmoys ‘mara uva—(z9 [1S) NUN LOPPUSUDMG—LITU [T 24nhl ]

‘praowas spun—, panoqdn),, Bunqzang 6§ oanbig

1L

At JUodf—(z9 Sy PUN ADPIIUMSUDL]—I2TIUL Hanqzan g oF sanfity

(29 A4 2)
LINA

91)
HOLVy3NIS |
3STINdWI .

(SLNINOdWOD 4-YM)! SRR ST

: (€9 NS) LINN S319D|ani

H3LLINSNVYHL L (29 SIHILLIWSNYHL
HAXIN YOS

i




“naw JuoLf— (59 §) «epMSUDLY, T 2nBY ‘mara pus— (g9 §) OPNUSUDLL "1 dunbi]

-5

1o

‘Mmala JuoLf—pun Laxipy gy eunfiig




D Figure 46. Wiirzburg i-f unit (ZFV 62)—end view.

Figure 47. Wiirzbury impulse generator (1G 62)—frout view.
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Figure Viirzburg control compariments.




: “(mora quodf) safydwn oapra pun f-1
ofipys  woyndwy—(z9 HVH) pun Lwbune BLimqzapgy I RN a0mys 80) ‘adoaso)nasO)—(zH HVH) nun Gurbun. Bunqzangl 8¢ o.unbryy

o pat—(zy DY) pun Surfuni Denqzapgl t0g aanbug

m il :

| D i ELRTTS =l
i STOHINGD © | (EIE RN £
S LE TG T

o _ 33vis u3qimig

i NASTIS N TW1SAHD

3d00SOT0S0 —
\ U144y 0301A aNY
34— Jovis sy

Jd00S0T 108




nun weynpuassad wnw Bingringl ‘g9 oanbiy ‘et Wooq—ipun uoynpuasad Wi fanqzingy ¢y o.nlty

| NOI1D3S HOLVHINTO | eI TR
35vEaWIL 03AIA GNY
EE T ; : n_..l. .m_.ﬂ.q._.m 1Sy

"Mota ADoL—pUn wolMuasstd wrnuwt finqrany -

U ek Tt an
e Sinew
.

i e 4, {INZW3ENSYIN EDT ”
— : 404 ISVEINIL
zo._.dmm_zwo . . .... mq,_:uz_..uzta

SN e —— . ) - luo 3ouvyHod

|




MAIN PRESENTATION U

| OPERATING
| CONTROLS

7

' ELEVATION
| HANDVIHEEL

Figure 56. Wiirzburg type D.



FMG 39T RIESE (GIANT WORZBURG) GClI AND GL RADAR

The Giant or “Basket” Wirzburg is a normal
Wiirzburg modified by a large (14 times the
wavelength) parabolic reflector of wire mesh
which isg capable of working up to 50 miles and
of giving accurate height measurements by
virtue of its narrow beam (7°). Like other
Wirzburgs, it uses a common receiving and
transmitting dipole at the focus of the reflector.

From a recently captured unit, it was learned
that the Giant Wiirzburg may be tuned to one
of three wavebands, each waveband containing
three spot frequencies. The bands are identi-
fied by the letters A, B, and C, and the spot
frequency settings of each band by the num-
bers 7, 4, and 1, which are marked at appro-
priate positions on a dial.

Giants and ordinary Wirzburgs are some-
times used for sea watching in conjunction with
the standard 80-cm set. When so used, polariza-
tion is horizontal, and pulse recurrence rate is
1,500 cps.

One of the earliest functions of the Giant
was in fighter eontrol (GCI) stations, the major
components of which consist of one Freya, two
Giants, one type (C) Wirzburg for stand-by,
one communication radio-receiver, stand-by
power facilities, radio beacon, and plotting
room equipment (Seeburg Tizch). The Giants
are used for interception, one to follow the
target and the other to follow the night fighter.
A total of from 120 to 150 men is needed to
operate the station, 18 being used for each
Wirzburg set.

Giants are capable of good performance as
early-warning sets against low flyers, the actual
performance being governed by the elevation
of the gite. With the Giant at less than 100
feet and the aircraft at 2,000 feet, the range
of pick-up would be 60 miles; corresponding
figures for sites above 200 feet would bhe 80
miles and up. At 500 feet, large vessels could
be picked up at 38 miles and small ones at 27
miles.

The radio portions of the Giant were manu-
factured by Telefunken, the mechanized parts
by Luftschiffbau Zeppelin and Weserhutte, and
the turning gear by Allgemeine Elektrizitit
Gesellschaft (AEG). This set was introduced
into service in 1941.

The characteristics of the Giant Wirzburg
are as follows:

RANGE (miles) : From 37.5 to 50.

FREQUENCY RANGE (me¢): Three bands,
A, B, and C, between 500 and 600 mec.

PULSE RECURRENCE FREQUTENCY (cps):
1,750.

PULSE LENGTH: 1.0 microsecond.

ANTENNA: Common T&R type, using a
single wide-band dipole of sheet metal blades
with blade-fixing holes slotted for adjust-
ment to 21.2 inches or 25.2 inches working,
Front reflector consists of a strip of sprayed
metal on bakelite disk 3.1 inches in front of
dipole. Used with a 24.6-foot diameter para-
bolic reflector of sheet metal or wire mesh.

POWER SOURCE: Power lines, 90 to 380
volts, 40 to 60 cycles ac, or stand-by motor-
generator sets.

SIMILAR SETS: Other Wirzburgs: types
(A), (C), and (D). The main difference
between the Giant and the small typeg is in
the size of the reflector.

POWER INPUT REQUIRED: For the ap-
paratug, 3.8 kw; for the turning gear, 12 kw.

POWER OQUTPUT: 8 to 11 kw (peak).

TUBES (type and number) : 75 tubes in trans-
mitter-receiver unit FuSHE 62 as follows: one
LS 80, twelve LS 50, twelve LS 30, four LD 2,
thirty-four RV 12, one LV 1, two LG 1, one
LG 2, one LB 13/40, one LB 7/15, four neon
lights TE 4, one quartz crystal OEK 1, and
one stabilizer STV 150/15.

TO REPLACE IN PART: Coastwatcher (for
medium-range EW) and small Wirzburg
{(for fire control).

TRANSPORTATION: Fixed installation.



TYPE OF PRESENTATION: Four displays:
two Class A range tubes with a dark strobe
adjustable to range of target, and two Class
"B tubes for elevation and azimuth respec-
tively.

DATA OBTAINED: Range, elevation, and
azimuth.

ACCURACY: The Giant measures height ae-
curately down to about 2.5° of elevation.
This limit corresponds roughly to 5,000 feet
at 20 miles, 10,000 feet at 40 miles and
12,000 feet at 50 miles.

OVER-ALL WEIGHT (without foundation) :
13.3 tons.
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Figure 57. Giant Wiirzburg.
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GLOSSARY

Al. Air Interceptor, Interception, or Airborne
Interceptor (detection of an airplane from
another airplane).

ASV. Airplane-to-surface-vessels detector, or
aireraft locating surface vessels (detection
of ships from aircraft).

CRT. Cathode-ray tube.

D/F. Direction-finding (or azimuth determina-
tion).

Do. Dornier.

EW. Early-warning.

FMG or FuM@G. Funk Mess Gerit.
measuring apparatus (radar set).

Radio-

FuG. Funk Gerit. Radio set (similar to SCR).
FuSE. Funk Sender Empfanger. Transceiver.
FW. Focke-Wulf,

GCI. Ground Controlled Interception.

GL. Gun-laying.

He. Heinkel. :

IFF. Tdentification of Friend or Foe.

Ju. Junkers,

Me. Messerschmitt.

PRF. Pulse recurrence frequency.

T/R. Transmit-receive (switch or box).
T&R. Transmitting-receiving (antenna).



