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INTRODUCTION ---­

THE HAMMARLUND MODEL FOUR-20 TRANSMITIER is a 
_ completely self-contained crystal controlled 

unit designed for operation in any part of the 3.5, 
7, 14, 27 and 28 Me amateur bands.· It has a con­
servative power output rating of 20 watts on all 
bands. Although primarily irrtended for crystal con­
trolled operation with a crystal wh~se fundamental 
~requency is within the 3.5 to 4 Me amateur bands, 
this unit may be excited from a variable frequency 
oscillator having an output in the same range and 
fed· into the crystal socket. Provision is made for 
cw-telegraph keying and also for telep~one modula­
tion. When telephone modulation is used, a separate 
unit such as a Hammarlund F~ur-ll Modulator may be 
used. A small high-speed relay i~ included within 
the unit for telegraph keying. Operating power for 
this relay is suppli~d by the unit and it is neces­
sary only to connect a telegraph key to the trans­
mitter.· The oscillator and multiplier circuits are 
of the sharply resonant type rather than the lower 
efficiency .broad band types so commonly used. Cir­
cu~ts of this type assure the highest possible 
efficiencY. Single dial ·control of the oscillator 
and multiplier circuits is possible through the use 
of mono-sequence tuning. (The features of this 
system are disclosed in Y.S. Patent 62,388,233.) The 
oscillator portion has been carefully engineered and 
designed to obtain a maximum frequency stability for 
for a given crystal. The power required from the 
crystal is negligible and therefore drift due to the 
heating of the crystal by radio frequency currents is 
practically non-existent. A milliammeter is included 
with a switching arrangement to permit the metering 
of each R. F. tube. 

The Hammarlund Four-20 Transmitter is 8-1/4" 
high, 15-1/4" wide, and 9-1/2" deep. The total 
~eight is 31 Ibs. 
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DESIGN
 

7CSLT beam tubes are used in the oscillator and 
three frequency multiplier stages in a mono-sequenc.e 
tuning system.' An 807 tube is used as a power ampli­
fier.Excitation to the grid of the power amplifier 
is taken from the oscillator or anyone of the 
multiplier stages by means of a selector switch. 
Plug-in coils are used in the output circuit of the 
power amplifier. These plug-in coils are accessible 
by removing. the top cover of the transmitter and are 
equipped with an output coupling arrangement with an 
adjustable tap to permit matching the output of the 
transmitter to any of the conventionally used antenna 
feeder systems. This output system will match a line 
of any impedance between 50 and 600 ohms. The power 
supply uses a 5U4G full wave rectifier tube in a 
conventional power supply and filter circuit and 
provides ripple free plate power to all stages. 

Panel controls are provided for tuning the 
oscillator and multiplier stages, the power amplifier 
output circuit~ and for the metering system. A switch 

.is provided on the front panel for turning the power 
on and off and a pilot light indicates when the 
power is on; A crystal socket on the rear of the 
unit is designed t~ accept a modern type crystal 
holder having a pin diameter _. and spacing equivalent 
to the Signal Corps typeFT-2~3" fiolder.­

A telephone jack is mounted on the rear for 
the purpose of plugging in a telegraph key. A termi­
al block is provided for connections to the modula­
tor and two feed-through bushings provide a means 
for connection to the R.F. transmission line. 

OPERATION 

After unpacking the transmitter make sure that 
all tubes are properly fitted into their;respective 
sockets and that the plate cap is in place on the 
807 amplifier tube. This transmitter operates on a 
standard 105-120 volt A.C. 50 to 60 cycle power 
line. If you are uncertain as to the power available, 
check with your local power company office. 

Insert the proper output coil for the band in 
which you wish to operate and adjust the frequency 
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selector switch to a corresponding frequency. Insert 
the crystal in its socket at the rear of the trans­
mitter and connect the antenna transmission line to 
the antenna terminals. Adjust the meter selector 
switch to read cathode current of the multiplier 
which corresponds to the frequency band you wish to 
use. 

Note: The meter switch is_ marked 'osc.', 
'1st D', '2nd D', '3rd D', "nd 'a-mp.'. 
If operation is to be on 28 MC set this 
switch to '3rd D', if operation is to be 
at 14 MC set switch to '2nd D', and if 
operation is to be at 7 MC set the switch 
to '1st D I, and if the operat ion is to 
be at 3.5 MC set the switch on 'osc.'. 

If ~he transmitter is to be used for telephone 
modulation connect the modulator to the terminals 
marked 'modulator' at the rear of the chassis. If 
the transmi~ter is to be used for cw-telegraph oper­
ation be sure that these terminals are short-circuit­
ed before turning on the power. 

Be sure that the cover is in place on the top 
of the unit, with all fasteners securely locked. 
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Plug in power cord, turn on power switch ..d 
allow a 20 second warm up. Adjust the exciter tuning 
control for minimum meter reading. (For 3.5 Me opera­
tion adj.st this control~loekwise to obtain 6, mao 
higher than minimum metet reading.) Next adjust 
plate current switch to AMP. and adju$t the amplifier 
tuning control for minimum current. 

When properly loaded, the amplifier plate cur­
rent will be approximately 60 mao If the plate cur­
rent is higher than this value adjust the tap on the 
output coupling coil until the minimum reading is 
lpproximately 60 mao Likewise, if the minimum cur­
rent is less than the above value, an adjustment 
should be made on this tap. A minimum reading of more 
than 60 ma. generally indicates too aany turns in the 
output coupling coil. A minimum reading of less than 
60 ma.' usually indicates too few turns in the output 
coupling coil. 

The transmitter is now ready for operation and 
may be used for'either c.w. telegraph keying or tele· 
phony. When operating the transmitter for telephony, 
the ~.w. telegraph key may be used as a stand-by 
operate switch or the leads from a telephone plug 
may be brought out to an auxiliary switch for this 
purpose. 

'REALICNMENT PROCEDURE 

The mono-sequence tuning system has been care­
fully aligned at the factory and should not be tamper­
ed with unless a vital part such as a coil is re­
placed in which case the unit should be returned to 
the factory for reali8nm~nt. The adjustments for 
this system are th~ s~rewdrlyer adjustments seeti to 
t'he left 9f the,'7CSL1' tubes, looking down at the 
chassis, facing the front panel. The adj~stments 
with the screwdriver slots surrounded by a hexagon 
nut are the capacity trimmers, and the screwdriver 
adjustments in the ends of the threaded shafts are 
the inductance trimmers. 

The realignment procedure below must be-followe.d 
carefully. 

A 3400KC crystal and a 4000 KC crystal will ~e 
required. 

, Turn t he me t e r s e lee t or sw it c h to C as c .' • 
1. Insert the 4000 KC ~rystal. Set the exciter 

tuning cODt;rol to -.800n scale: Adjust the oscillator 
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capacity trimmer for a minimum reading, and then 
reduce the trimmer capacity until the meter reads 
approximately 6 MA. higher than the minimum. 

2. Replace the 4000 KC crystal with a 3400 KC 
crystal. Set the exciter tuning control to28* de­
grees. Adjust the inductance trimmer for a m1n1mum 
plate current reading, and then rotate the in­
ductance trimmer counter clockwise until the plate 
current increases. approximately 6 MA. 

Replace the 3400KC crystal with the 4000 KC 
crystal and re-adjust the trimmer capacity as in 
1 and repeat 2. Keep repeating 1 and 2 until a 
change is no longer necessary in either the trimmer 
capacity or inductance adjustment. 

3. Insert the 4000 KC crystal. Set the meter 
selector switch to 1st D. Adjust the exciter tuning 
control to •.80on_ ~caJ_~..! Adjust the 1st doubler capaci­
ty trimmer for a minimum reading of the meter. Re­
place the 4000 KC crystal with a ~400 KC crystal. 
Rot·ate the exciter tuning control toZSI degrees'. 
Adjust the first doubler inductance trimmer for a 
minimum reading of the meter. 

Repeat these two procedures until the plate 
current in the first doubler stage is minimum on 
each frequency when the exciter tuning control is 
at the specified setting. Check to b~!sure that these 
settings correspond to the exact position of this 
control which produces the correct oscillator ~late 
current reading as described in steps 1 and 2. 

Repeat the same procedure for the second and 
third doubler stages. When properly aligned, the 
current in all multiplier stages will be at a minimum 
at the proper setting of the exciter tuning control, 
and the oscillator plate current will be approximate­
ly 6 MA. nigher than its minimum. 

ANTENNA SUGGESTIONS 

The antenna system is perhaps one of,the most 
important parts of any ~adio installation. No amount 
of power output from a transmitter wil: be useful 
for communication purposesunless that power is 
radiated. The best performance will be realized 
with the use of a more or less complicated aJ;"ray 
consisting of a radiator with a reflector and one or 
more directors, or with some other system such as a 
rhombic, 'V' beam, etc. Such antennae are described 
in various handbooks and manuals .generally '411aila,ble 
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from your dealer. Considerable study is required in 
order to understand the operation of such arrays, 
and much care must be exercised in their erection 
-and adjustment. Tlie results derived from the use- of 
such arrays will repay the user many ,fold for his 
efforts. 

The, output circui t of' the Uammarlund 'Four-20' 
transmitter is capable of adjustment to match the 
feeder systems of all popular arrays, as well as a 
simple antenna system. 

The more simple radiating systems comprise a 
dipole radiator connected to the transmitter by 
means of a balanced transmission line as shown in 
Fig. 1, a • folded dipole' antenna as shown in Fig; 2, 
or even a ver,tical radiator as shown in Fig. 3. 
These systems while rather elementary, will per­
form quite satisfactorily. 

An antenna system incorporating a balanced 
transmission line feeder system is recommended above 
all others, whether the radiator is an array, a 
folded dipole, or a simple half wave dipole. An 
unbalanced feeder system will radiate a part of the 
energy before it reaches the radiator. This reduces 
the power fed to the radiator and is likely to pro­
duce feedback in the audio system, in the receiver, 
etc. because of radiation, from the portion of the 
line within the operating room. 

MAINTENANCE 

The Hammarlund Four-20 Transmitter should give 
long and satisfactory service without need for re­
pair. The first source of trouble is most likely to 
be the tubes and in case of failure they should be 
checked by a reliable technician. The 2nd most 
common source of trouble may be found in a large 
assortment of small resistors and capacitors. The 
chart below gives the value of voltages between ~he 
tube sockets .and ground or the B negative side of 
~he circuit. These values are measured with a metet 
having a D.C. resistance of 1000 ohms per volt. 
Measurements are__ made wi th the crystal removed from 
this socket and with the line voltage of 117 V A.C. 
A chart is also included showing the approxi~ate 
resistance to ground for each tube socket terminal. 
On measuring resistances to ground be sure that the 
ppwer plug is 'removed from the wall socket. 

WARNING 
These measurements should be made by an ex­

perienced technician using the proper precautions to 
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prevent accidental bodily contact with any of the 
electrical circuits. While the potentials in this 
unit may not be extremely high, accidental contact 
with a 'live' circuit could be dangerous. The unit 
should be returned to the factory for all such 
checks, as the manufacturer can not assume any re­
sponsibility for accidental electrical shock to 
persons making 'live' circuit checks. 

. . - . - '. . 

RESISTANCE MEASUREMmTS BETWEEN SOCXET TERMINALS 
AND.GROJ,1ND USING A 1000 <JIM PER VOLT METER 

Plate current switch to NIP. "(N"-"(JiF" switch "m". 
7C5 7C5 7C5 7C5 807 5U4G 

--. 
Tube Osc. 1st •. D. 2nd D. 3rd D. Amp. Reet. 
pin 1
 
Pin 2 6700 6700 6700 6700 21700
 
Pin 3 28700 28700 28700 28700 18000
 
Pin 4
 
Pin 5
 
Pin 6 22000 270,000 270,000 270,000
 
Pin 7 -415 ·415 ·415 ·415
 
Pin 8
 
CAP 5300
. . . 

·With the relay armature held by haI!d ip th e 
operate position. (Key closed).

- .r 

Line voltage 117 V.A.C. Key closed. No crystal plugged in. 

10·00 ohm per volt yo1 tmeter used to mea·sure 
all D. G.y 01 tag e s • 

7C5 7CS 7CS 7C5' 807 SU4G 
Tube O/3c. 1st. D. 2nd D. 3rd D. Amp. Rect. 
Pin 1. 6.3 6. 3-- 6.3 6.3 6-.3 

A.C. A.C. A.C. A.C.. A.C. 
Pin 2 270 _.....__ 270 270 270 --_200~.,..-SOO 
Pin 3 210 210 210 210__~ _ 
Pin 4 ~ 7.5 .485 

A.c.Pin 5 _ 
Pin 6 485 

A.C.
Pin 7 11 11 11 11 
Pin 8 --------- --------- ­
plate Cat> - ---470 , . - . 

NOTE: A license from the Federal Communications 
Commission is required to operate a transmitter. 
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SCHEMATIC 
DESIG•. 

C1 

C2 
C3 

C4 
C5 

C6 
Cl 
C8 
C9 
C10
 
Cll
 
C12
 
C13
 
C14
 
CIS
 
C16
 
C17
 
C18
 
C19
 
C20
 

C21 

TABLE. OF REPLACEABLE PARTS
 

NAME OF PART &DESCRIP. FUNCTION 
PART 

NUMBER 

CAPACI1tR, Fixed mica, 2700 1lIIIf. :1:10%, Oscillator platE!' by-pass 23009-19 
soowvrc. 

CAPACI'f(R, 
CAPACI'ItR, 

500WY0C 

Same as C1 
Fixed mica, 5000 omf. :1:20%, 

Oscillator screen by-pass 
Oscillator cathode by-pass 

23009-19 
23069-9 

CAPACI'ItR, Variable, 25 omf. (AIC)
C'APACITIR, Fixed mica, 100 om!. :t10%, 
. SOO\WOC 

Oscillator padding 
1st doubler grid coupling 

1172s-G1 
23001-23 

0\PACI'ItR, Same as C1 
CAPACI'Ill\, Same as C1 
rAPACITCR, Same as C1 
CAPACITCR, Same as C4 
CAPACIT<l\, Same as C5 
CAPACI1tl\, Same as C1 
CAPACI'It:R, Same asCI 
CAPACrIat, Same as C1 
CAPACTIm, Same as C1 
CAPACI'ltR, Same lU!- C4 
CAPACI'Im, Same as Cl 
CAPACI'ItR. Same as C1 
CAPAcnm, Same as C1 
CAPACITCll. Same as C4 
CAPACITCR, Dy'kanol 4 mid. :tlO% 

1st doubler cathode by-pass 
1st doubler plate by-pass
1st doubler screen by-pass 
1st doubler padding 
2nd doubler grid coupling 
Meter by-pass
2nd doubler cathode by-pass 
2nd doubler plate by-pass
2nd doubler screen by-pass 
2nd doubler padding 
3rd doubler plate by-pass 
3rd doubler screen by-pass 
3r.d double~ cathode by-pass 
3rd doubler padder 
Power supply filter 

23009-19 
23009-19 
23009-19 
11725-G1 
23001-23 
23009-19 
23009-19 
23009-19 
23009-19 
11725-G1 
23009-19 
23009-19 
23009-19 
11725-G1 
23843-3 

.60~ _ . 
CAPACI1tR, Dry electrolytic 16 mfd. 

600wv0c:. 
Power supply filter 23842-13 
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TABLE OF REPLACEABLE PARTS
 

...
 
f\).
 

SCHEMATIC
 
DESIG.
 

C22 

C23 

C24 
C25 
C26 

CZ7 
C28 
C29 

C30 

C31,32 

El 

Fl 

Il 

Jl 

NAME OF PART & DESCRIP. FUNCflOO 

O\PAcnm, Fixed mica, 10,000 mm£. P. A. Heater by-pass 
±lO%, 300\WlX: 

O\PAcrrrn, Fixed mica, 1000 mmf. P. A. Plate supply by-pass 
±lO%, 120~ 

CAPACTIffi, Same as .C22 P. A. Screen by-pass 
O\PACTIOO, Spec. HFA, Variable 50 nmf. P. A. ·Tuning 
O\PACTIOO; Variable, 4-gang, 35 nmf., Oscillator multiplier

600VfM3 tuning 
CAPACI'ItR, Same as C22 P. A. cathode by-pass o 

O\PACnrn, Same as C5 3rd doubler grid coupling
CAPACnrn, Same as Cl P~ A. Grid coupling 
CAPACTIOO, Tubular paper, Waxed, Keying click filter 

~05 mfd. +30-10%, 600WVDC 
CAPACTIm., Molded mica 8200 mmf. By-pass

±lO%, 500wvrc 

FUSaICI.lER, Bakelite body, for panel Holder for F1 
mtg. 

FUSE, 3 arrp. 250 Volt Overload protection 

LAMP, 6-8 V., 0.15 amp., single contact, Pilot light

min. bayonet base, Mazda #47 •
 

JACK, Phone, 3
0 

circuit Telegraph Key connec­
tion 

PART
 
NUMBER
 

23015-13
 

23040-235
 

23015-13
 
11033-G25
 
11738-1
 

23015-13
 
23001-23
 
23009-19
 
23912-2
 

23019-11
 

15923-1
 

15928-8
 

16004-1
 

6087-1
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~. 

i 

SCHEMATIC
 
DESIG.
 

J2 

Kl 

L1 
l2
 
l3
 
L4
 

• L5 

.­
10 Meter coil 

TABLE OF REPk\CEABLE PARTS 

NAME OF PART &. DESCRIP. FUNCTIm 

~, Panel Mtg., min. bayonet Holder for II 
base, ruby jewel, for 7/16" mtg.
hole" 

RElAY, Continuous duty, 6 V A.C. 
supply, 10 ohm coil resist. 

mIL, Assembly, 80 Meter 
mn.. Assembly, 40 Met~r 
mn.. Assembly, 20 Meter 
mIL Assembly, 10 Meter 
TANK mIL, with 5-pin base, Coil

inductance- 34 to 44 00. Link 
inductance- 9.7 to 11.88 00 

Coil induct.- 9.8 to 11 00. 
Link iriduct. - 6.84 to 8.36 uh. 

Coil induct.- 3.4 to 3.9 00. 
Link induct.- 3.06 to 3.7400. 

• Coil induct.- 0.9 to 1.15 uh. 
link induct,- 1.17 to 1.44 

furnIshed wIth trans.ltter. 20.'0 and 

Telegraph keying 

Oscillator Tank 
1st Doubler Tank 
2nd Doubler Tank 
3rd Doubler Tank 

. P~A. Tank 80 Meter 

P.A. Tank 40 Meter 

P.A. Tank 20 Me~er 

P.A. Tank 10 Meter 

80 Meter coil. -, be purchased 

PART 
NUMBER 

16093-2 

15875-1 

29812-Gl 
29812-G2 
29812-G3 
29812-G4 

29829-1 

29829-2 

29829-3 

29829-4 
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TABLE OF REPLACEABLE PARTS 

SCHEMATIC 
DESIG". NAME OF PART & DESCRIP. FUNCTION 

R4 RESISTOR. Fixed composition. 22000 ohm Os~illator screen dropp- 19310-81 
±10%. 1 W 1ng 

R5 RESISTOR. Fixed composition. 270.000 1st Doubler grid re- 19309-107 
ohm. ±10%. 1/2 W sistor 

R6 RESISTOR. Same as R2 1st fbub1er Cathode re- 19310-39 
sistor 

R7 RESISfCR. Same as R3 1st Doubler Meter shunt 19309-11 
m RESISTOR. Same as R4 1st Dbubler screen 19310-81 

dropping
R9 RFSISIrn. Same as R5 2nd Doubler grid re- 19309-107 

. 
• I~ sistor 

U1 RIO RESIS1Lf\. Same as R2 2nd Doubler Cathode 19310-39 
biasing 

Rll RESISTCR. Same as R3 2nd Ihlbler meter shunt 19309-11 
R12 RESIS'Im. Same as R4 2nd DOubler screen 19310-81 

dropping
R13 IESISIm. Same as RS 3rd Doubler grid re- 19309-107 

sistor 
R14 RESIS'Im. Same as R2 3rd Doubler cathode 19310-39 

biasing
R1S RESIS'Im. Same as R3 3rd Doubler meter shunt 19309-11 
R16 RESIS'IOO. Same as R4 3rd Doubler screen 19310-81 

dropping
R17 RESIS'IOO. Fixed. Wii-ewound. 1500 Oscillator MUlt. plate 19429-22 

ohm ±10%. fS W dropping 
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•....
 
en.
 

SCHEMATIC
 
DESIG.
 
R18 

R19 

R20 

R21 

R22 

R23 

H24 

R25 

51
 

52
 

53
 

TABLE OF REPLACEABLE PARTS
 

NAME OF PART & DESCRIP. 
RESIsnJR, Fi~ed, Wirewound, 100
 

ohm ±10%, '5 W ,
 
~IS'Iffi, Fixed, WirewoWld, 200
 

ohm ±10%, 10 W
 
RESISIOO, Fixed coinposition,
 

2:l ohm tl0%, 1 W 
RESISDOR, Fixed composition, 
. 820Q_9~ ±IO%L 2W 
~ISIOO, Assembly with thru­

bolt mtg. hdwre., 2500 ohm 
±10%, 50 W 

Ffl3IS'Im, 5ame as R22 

RESISTCR, Fixed, WirewoWld, 
15,000 ohm ±lO%, 10 W 

RESIS'RR, Wirewound, 4 ohm 
±5%,5W 

SWI1UI, Wafer, I-gang, 2 pole, 
2-5 position 

SWI'IUI, Toggle, 5PST, 3 amp. ­
250' V., panel mtg. 

SWI'IQ-I, Wafer, I-gang, 1 pole, 
4 ,position 

FUNCTION 

P.A. Cathode biasing 

Key click filter 

P.A. Meter shunt 

P.A. Grid resistor 

Artificial	 Power &lnnly 
load 

Artificial Power Supply 
load 

P.A. Screen dropping 

Parasitic suppression 

Meter selector switch 

Power 01-0ff switch 

Band switch 

19431-17
 

19430-20
 

19310-11
 

19304-40
 

19433-224
 

19433-224
 

19430-58
 

15277-1
 

15809-2
 

15807-2
 

15829-2
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TABLE OF REPLACMBLE. PARTS 

SQlEMATIC PART 
DESIG. NA~m OF PART & DESCRIP. FUNCTION N'UMilER 

Tl ~Sfl:RI,lER, Power, Electro- Power supply 4801-2
 
static shielding, 115 V.
 
Pri., Sec. 6.6V. -3 amp. max••
 
5V.-3 amp., 475V.-0.170 MA
 

VI VAaJUrl! Tube, 7C5 Oscillator 16265-1
 
V2 VAOJUM Tube, 7C5 1st Doubler 16265-1
 
V3 VAClJl11 Tube, 7CS 2nd Doubler 16265-1
 
V4 VAQJJM Tube, 7C5 3rd Ihubler 16265-1
 
V5 VAaJUM Tube, 5U4G Power rectifier 16215-1
. V6 VACllJM Tube, 807 Power amplifier 16230-1
.....,. I
 

I
 

Xl SOCKET, Locktal , Mtg. plate For VI 15944-30
 
molded in bakelite
 

X2 ~, Same as Xl For V2 15944-30
 
X3 SCOffiT, Same as Xl For V3 15944-30
 
X4 gx]{E'f, Same as Xl For V4 15944-30
 
X5 SOCKEt, OCtal, molded in bakelite For V5 16083-1
 

mtg. plate with 4 gnd. ears.
 
X6 SOCKET, 5 prong, mtg. plate For V6 15944-11
 

molded in mica-bakelite
 
)(J SOCKET, for crystal, ceramic base, Crystal Holder 16092-1
 

contact centers 1/2" .
 
X8 SCXKEf, Wafer, 5-prong, Steatite For L5 16137-2
 

base
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i TABLE OF REPLACEABLE PARTS 

SCHEMATIC 
DESIG. NAME OF PART &DESCRIP. FUNCTION 

. PART 
NUMBER 

'IHMINAL SIlUP, Dakelite base 1-1/2" 
mtg. centers, 2 screw terminals 

MJdulator input connec­
tion 

K4904-2 

. .... 
Q)
• 

(qty.2) 1'EHdINAL, Insulated Transmission line 
insulators 

6284-1 

liNE ClH), with plug, 2 #18 conduc­
tors, rubber insulated, with 
pronged rubber plug attached, 
cable 7-1/2 ft. lorig. 

Primary Power Connection K6143-1 

FR
E

E
 D

O
W

N
LO

A
D

 
 C

O
U

R
TE

S
Y

  O
F 

N
9S

O
R

 
 W

W
W

.H
A

M
M

A
R

LU
N

D
.O

R
G



==FOUR·ll==
 
MODULaTOR 
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1 
./f
 

C105 

'" o 

X101 
VIOl 

6SL7GT 

l3 
rr 

x 

C106 

Xl04 
Vl04 
7e5 

[ 
Ti01- (CLASS "C· LOAD) 
T1 03- (500 OHMS) 

GREEN 

5101 

BLACK 

E181 
f~ V -WHITE Fl 1"t. . 
, .lf5 v.- BUC.-RED ____ 

Tl02 

RftJ-YI 

.lJJE (NOT US, 
a 

YELLOW 

REO 

REO 

YELLOW 

Xl05 

.L ~Xl06 ~ - ­ 1101 

X.... GREEN 

"F' 

CI09CUOClll 

R114 

FIG. 1 
CIRCUIT DIAGRAM 

FOUR-ll	 Vl05
 
5U4G
MODULATOR : SLiE(NOT USED) 3
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------. INTRODUCTION
 

T'HE H~MMARLUND TYPE FOUR-l1 MODULATOR is a 
completely self-contained amplifier unit, 

equipped with an output transformer designed to modu­
late a Class·C"R.F. amplifier having an input power 
rating up to 28 watts. The unit is also available 
with an output impedance of 600 ohms for use as a 
microphone pre-amplifier. 

The power gain is greater than 110 db, with an 
output of over 11 watts with less than 5% dis­
tortion. The over-all noise level inherent within. 
the amplifier is at least 43 db below the maximum 
undistorted output with the ~ain full on. The fre­
quency respoJ:1se is shown in Fig. 2 . The ampli fier 
is designed to have a 'flat response between 200 
and 3000 cycles, with the output dropping off rapidly 
above 3000 cycles. The output also drops off at the 
low frequency end of the spectrums being approximate­
ly -9 db at 100 cycles~ 

This is a desirable feature for voice communi­
cation. The response is flat over the most usable 
voice frequencies." Both the ve~y low ~nd very high 
frequencies, are attenuated so that the power is 
concentrated in the most useful part of the fre­
quency spectrum." The attenuation of the higher fre­
quencies also aids materially in reducing the higher 
sidebands in radio tele~hony which are a cause of 
cross modulation between adjacent signals, commonly 
.referred to as • splatter' • 

A standard telephone jack is conveniently loca­
ted in the front panel to receive the microphone 
plug. This is a high impedance input, to be used with 
a standard crystal microphone. 

The v61u~e control, on-off. switch, and pilot 
light are also located on the front paneL The power 
cord is brought out through a grommet on the rear 
skirt of the chassis, and the output te~minals are 
also in the rear, adequately covered to guard against 
accidental contact with dangerous potentials. 

The llammarlund Four-II Modulator is 8-I/4 w
 

high, 15-1/4" wide, and 9-I/2 w deep. The total weight
 
is 4Ilbs.
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DESIGN'
 
The schematic diagram of the Four-II Modulator 

is shown in' Fig. t \', A 6SL7 twin triode tube is used 
in a ca&cad~d amplifier circuit, followed by a 6C5 
triode in a special single tube phase inverter system. 
The power stage consists of two 7C5LT beam power 
tube~ in push-pull. 

The R-C network in the cascaded amplifier stage 
is arranged to discriminate against the very low 
frequencies, and the 8200 uuf capacitor across the 
output transformer reduces the high frequency re­
sponse. 

A 5U4G rectifier tube in a conventional power 
supply system provides plate power for the entire 
amplifier. The power supply system provides ample 
filtering to assure hum-free operation. 

MODEL FOUR-11 MODULATOR, FREQUENCY RESPONSE
 
-600 OHM OUTPUT TRANSFORMER ----- 8000 OHM OUTPUT TRANSFORMER
 

o 08.- % POWER OUTPUT POWER GAIN - 11008.+
 
NOISE lEVEL - 43 DB. BMW II WATTS DISTORTION AT 11 WATTS OUTPUT-LESS THAN 5 "
 

DB.
 

0
 

-5 

-fO 

-IS 

-20 
foo 1000 fO,OOO 

FREQUENCY - C'IClES PER SECOND 

Fig. 2 

OPERATION 

Carefully remove the Four-II Unit from its 
carton, and be sure that all tubes are properly 
seated in their respective sockets. Be sure that 
all packing is removed from around the tubes .. 

If the unit is equipped with an output trans­
former for modulating a transmitter direct, the 
nameplate will read Class 'C' Load. If the unit is 
equipped with a 600 ohm output, the nameplate will 
be marked 600 ohm load. In either case, connect the 
amplifier into its normal load. 

Be sure that the cover is in place on top of 
the unit, with the fasteners securely locked. Plug 
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the line cord into a 115 V A.C. 60 cycle/ower out­
let, and plug a crystal microphone cor into the 
microphone socket. Turn the unit on and allow about 
15 seconds for the tubes to heat up. 

The unit is now in working' condition. 

Caution - This equipment is designea to operate 
from a standard 105-120 volt SOOT 60 cycle A.C. 
power system. If in doubt as to the type of power 
available, consult your local power company. 

MAINTENANCE 
There are no adjustments to be made to the 

Four-II ~fudulator unit except the gain control, which 
is an 0rerating a~justment. This equipment has been 
careful y manufactured in accordance wIth the highest 
standards and should give long trouble-free service. 

In the event of improper operation, first test 
all tubes and replace those which may be weak or 
faulty. If trouble still persists, check resistance 
values. Values should be as indicated in the chart 
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Fig. 4 . Do this with the power plug removed from 
the wall socket. 

The voltages between each tube soc~et terminal 
and grounrl (c has sis) are shown in Fig. 3 • 

. WARNING 
Th~se measurements should be made only by an 

experienced technician using the proper precautions 
to prevent accidental bodily contact with any of the 
electrical circuits. While the potentials in. this 
unit may not be extremely high, accidental contact 
with a live' circuit could be dangerous. The unit 
should be returned to the factory for all such chec~, 
as the manufacturer can not assume any responsibility 
for accidental electrical shock to persons making
'live' circuit checks. 

VOLTAGE MEASUREMENTS TO GROOND
 

Pinl 2 3 4 5 6 7 8' 

XlOl 0_+124V __ +2. 5 0_+120V_ +2.4V 0 __6.3V 
A.C. 

X102 0__ 6.3V_+180V O.OSV 0__ +88 
A.C. 

Xl03 __ 6.3V-+334V _+336V 0 __ +17. 5V 0 
A.C. 

Xl04 __ 6.3V_ +334V_+336V 0 __ ...17. SV­ O 

XlOS 
A.C. 

..35SV 40SV 40SV ...35SV 
A.C. A.C. 

Aero.ss tenninals of: Clli ---- .....-- ..330V F· 3 
, RI08 ------- ...3. 75V 19__ 

RESISTANCE MEASUREMENT TO GROUND 
(With Standard Ohm Meter) 

II Pinl 2 3 4 5 6 7 8 
I

XIOI! __ 5.0 __ 285K __ 5.6K __ 1.6__ 320K __ 5.6K O O 

Xl02 
meg

0 O__ 120K 
meg 

2 0__ 10SK 

Xl03 0__ 
I 

20K __ 20K~ 

meg 
26OK __ 200 0 

XI04 0 20K __ 20K 260K __ 200 0 
XI05 20K 470 400 20K 

Resistance across R114: 20K Fig. 4 
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TABLE OF REPLACEABLE PARTS
 
SCHEMATIC 

DESIG. 

CI01 

CI02 

CI03 
C104 

CI05 

C106
• C107I\l 

(JI. CI08 

CI09 

C110 

Clli 

EIOi 

flO 1
 

NAME OF PART &DESCRIP. 

CAPACrnDR, Tubular paper, .25 mfd. 
+30 -10%, 200wvrc 

CAPACITOR, Fixed mica, 2500 romf. 
±20%, 50<WM'C 

CAPACITCR, Sarre as CI0l 
CAPACI1Ul, Same as Cl02 

CAPACI1U1, Tubular paper, .02 mfd. 
+30-10%, 400\\,V[C 

CAPACITCR, Same as C105 
CAPACITOR, Dry electrolytic metal 

tube, 8 mfd•.0% +100%, 150WVOC 
CAPACITOO, Fixed mica, 8200 nmf. 

±10%, 500wvr:c 
CAPACITOR, Dykanol, 1. 0 mfd. ±l0%, 

1000YNOC 
CAP~, Dry electrplytic, metal 

tube, 16 mf<;l. -0% +75%, 450WVIC 
CAPACI1OO, Same as ellO 

fUSHlornrn, for 3AG fuse. 

FUSE, 2 amp., (3AG) 

FUNCTION 

Cathode resistor by-pass 

Amplifier grid coupling 

Cathode resistor by-pass 
Phase reversing tube grid 

coupling 
P.A. grid coupling 

P.A. grid coupling 
P.A. Cathode resistor 

by-pass ' 
Audio padding 

Power supply filter 
capacitor 

Power supply filter 

Power supply filter 
capacitor 

Holder for FlOl 

Overload protection 

PART
 
NUMBER
 

23912-20
 

23069-6
 

23912-20
 
23069-6
 

23912-24
 

23912-24
 
23073-11
 

23019-11
 

23843-4
 

23073-33
 

23073-33
 

15923-1
 

15928-7
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j TABLE OF REPLACEABLE PARTS 

SaIEMATIC 
DESIG. NAME OF PART & DESCRIP. FUNCTION 

• PART 
NUMBER 

1101 I..AMP,6-8 V., .25 amp.,
base, blue bead 

min. bayonet Pilot light 16026-1 

J101 JACK, three circuit 1\1icrophone connection 6087-1 

. 
r\) 
en. I 

LI01 

LI02 

N101 

mOl 

Rl02 

m03 

R104 

RIOS 
Rl06 
Rl07 

CHOKE, 15 henries, l60~~, 160 ohms. 

OICt<E, Same as LI01 

Ki'm 

RESIS1Ul, 0.5 watt, 4.7 megohm
±10%, fixed composition 

RESISTOR, Fixed composition, 5600 
ohm ±10%, 0.5 watt 

RESISTOR, Fixed.composition 
270,000 ohm ±10%, 0.5 W. 

rmE'rna,iE1m 'Log' curve, no 
switch, 2 meg. ±20% 

RESISTOR, Same as R102 
RESISTOR, Same as 3103 
RESISTOR, Fixed composition, 

2.2 megohm ±10%, 0.5 W. 

Power supply filter 
reactor 

Power supply filter 
reactor 

For R104 

Input grid resistor 

Cathode biasing 

Plate resistor 

Volume control 

Cathode piasing 
Plate resistor 
Grid resistor 

4994 or 
2981 
4994 or 
2981 

26083-1 

19309-137 

19309-67 

19309-107 

15359-4 

19309-67 
19309-107 
19309-129 
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I'\) 

~ 

SCHEMATIC
 
DESIG.
 

R108
 

R109
 

RllO
 

Rlll
 
R1l2
 

R1l3
 
R1l4
 

S101
 

nOl
 

Tl02
 

n03 

VIOl 
V102 
V103 

TABLE OF REPLACEABLE PARTS
 

NAME OF PART & DESCRIP.	 FUNCTION 

RESISItR, Fixed composition, 4700 Cathode biasing 
ohm ±10%, 0.5 W 

\RESISIm, Fixed composi tion, Phase reversing 
100,000 ohm ±10%, 0.5 W 

RESISIm, Fixed composition, Same Phase reversing 
as Rl09 

RESISItR, Same as Rl03 P.A. Grid resistor 
RESIS1rn, Wi rewound , fixed 300 P.A. 'Gathode biasing 

ohm ±10%, 5 W" 
RESISIm, Same as R103 P.A.Grid resistor 
RESISIOO, Fixed, wi rewound, Power supply bleeder 

20,000 ohm ±10%, lOW. 

SWITCH, Toggle, SPST, 3a. 250V. ()}-Off power swi tch 

'l1\<\NSf(H"m. Audio, Pri. 8500 ohm. CAltput transformer. 
100 OC MA., 8000 ohm. Secondary (Used on Class 'C' lJnit). 
100 DC r~., ~hx. of 25 watts 

TI'oANSRR\1ER, Power, 6. 3V. 17.0 amp.	 Power supply 

lRANSFmER, Audio, 600 ohms.	 Output transformer 
(Used on 500 ohm Unit). 

VAOllM Tube 6SL7Gf Voltage amplifier. tube 
VAa.JUv1 Tube, 7C5 Power amplifier 
VAaI1M Tube, 7C5 Power amplifier 

PART
 
NUMBER
 

19309-65
 

19309-197
 

19309-97
 

19309-107
 
19431-23
 

19309-107
 
19430-62
 

15807 -2
 

15743-1
 

·4998 or
 
4801
 
4845
 

16213-3
 
16265-1
 
16265-1
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. TABLE OF REPLACEABLE PARTS 

SaIEMATIC 
DESIG. NAME OF PART & DESCRIP, FlJNCTION 

PART 
NUMBER 

V104 
V105 

VAOJUvI Thb~, 
VAUlUt1 Thbe, 

Same as V103 
5U4G 

Power a~lifier 
Power rectifier 

16265-1 
16215-1 

• 
I\) 
CD
• I 

X101 

XlO2 
X103 

X104 
Xl05 

XlO6 

saJ<ET, Tube, octal, saddle mtg. 
with ground ears 

EO:J{EJ', Same as X101 
EO:J{EJ', Tube, Locktal, mtg. 

plate molded in bakelite 
EO:J{EJ', Same as Xl03 
s:xJ<EI', S~ as XlOl 

EO:J{EJ', Lampholder & jewel, min.· bayonet 
base 

Tube socket for VIOl 

Socket for V102 
Soc~et for V103 

Socket for V104 
Socket for Vl05 

Pilot light 

16083-1 

19083-1 
15944-30 

15944-30 
16083-1 

16093-5 

W LINE CORD AND PLUG Primary power connection 6143-1 
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ISTABLISHIO 1910 

HAMMARLUND MANUF~CTURING CO., INC. 
460 West 34th Street New York 1, N. Y. 

Printed in U. S. A. FORM 1.2M-4-47 
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