OPERATING INSTRUCTIONS

FOR

TYPE 605-B
STANDARD-SIGNAL GENERATOR

1.0 DESCRIPTION

1.1 PURPOSE

The Type 605-B Standard-Signal Gen-
erator is a device for producing radio-
frequency oscillations over a wide fre-
quency band and is so arranged and shield-
ed that a continuously-variable calibrated
output voltage 1s obtainable across 1its
output terminals. It is designed and in-
tended primarily for testing radio receiv-
ers. “

1.2 FREQUENCY RANGE

The frequency range is 9.5 k¢ to 30
Mc. This range is covered by seven steps
which can be chosen by a band change
switch on the front of the panel. Within
each range the frequency 1is varied by
means Qf a straight-line-logarithmic con-
denser. Percentage frequency change,
therefore, 1is proportional to tuning con-
denser dial rotation. The dial is direct-
reading in frequency over the entire range
and can be set with an accuracy better
than 1 per cent without calibration.

An additional oscillator coil cover-
ing a ranse from 30 to 50 Mc is also pro-
vided. These frequencies are outside the
deslgn range of the instrument and no guar-
antee of accuracy is made for either fre-
quendy or output voltage.

A frequency calibration for this coil
is given on page 11,

1.3 OUTPUT

The output 1is continuously variable
from 0.5 microveolt to 0.1 volt and is de-
termined by the settings of two attenuator
dials and the reading of a vacuum-tube
voltmeter. In addition to this variable
output a constant output of 1 volt can be
obtained directly across the vacuum-tube
voltmeter. The output may be obtained
either unmodulated or modulated “‘odula-
tion 1s adjustable between 0 and 80 ner

cent. An internal source for modulation
at 400 cycles per second is provided. Pro-
vision is also made for the use of exter-
nal modulation, Provision 1is also made
for connecting an external frequency modu-
lator.

1.4 POWER SUPPLY -
1.41 A-C Cperation

’ The Type 605-B Standard-Signal
Generator is designed to be used 1in con-
nection with the Type 605-P1 Power Supply

Unit operated from the mains. This unit,
built on a separate panel, is mounted in
the signal generator cabinet, All neces-

sary connections are made inside. The pow-
er transformer 1is of the flux-regulated
type and will deliver constant plate and
filament voltages independent of ordinary
line valtage fluctuations. Since the flux
density of the transformer depends on the
a-c line frequency, power supplies are
built for 60-, 50-, and 42-cycle lines.

1.42 Battery Operation

For battery operation the power
supply can be replaced by the Type 605-P10
Control Panel, which has the necessary me-
ters and rheostags to maintain the correct
operating voltagas,

1.43 Operating Voltages

For proper operation and to ob-
tain the rated accuracy it 1is important
that plate and filament voltages be kept
constant at the specified values. Plate
supply voltage is 200 volts. 0f these 25
volts are used as bias and 175 as plate
voltage. Filament voltage is 6 volts.
No connection can exist between plate and
filament supply outside the instrument.

2.0 PRINCIPLES OF OPERATION

2.1 FUNCTIONAL CIRCUIT

The block diagram of Figure 5 shows
the functional arrangement of the genera-

tor. Voltage from the carrier oscillator
is impressed on the attenuator through an
Isolating tube, the separator. The atten-
uator supplies its calibrated output volt-
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age when the carrier amplitude has been ad-
Justed to a specified value as measured on
the radio-frequency vacuum-tube voltmeter.
The audio-frequency modulating voltage is
impressed on the grid of the separator and
is measured by means of the audio-frequency
vacuum-tube voltmeter. This modulating

voltage 1is either generated internally in
the modulating oscillator or impressed
from an external source at the EXTERNAL

MOD. terminals.

2.2 CIRCUIT

The complete circuit diagram of the
Type 605-B Standard-Signal Generator is
shown in Figure 4. The circuits ~of the
Type 605-P1 Power-Supply Unit and the Type
605-P10 Battery-Control Panel are shown in
Figure 6 and Figure 7. Figure B8 to Figure
13 show, with omission of all the non-
essential parts, the basic elements of the
carrier oscillator, the separator, the mod-
ulation oscillator, the radio-frequency
vacuum-tube voltmeter, the audio-frequency
vacuum-tube voltmeter, and the attenuator.
A brief discussion of these basic circuits
will best explain the operating principle
of the Type 605-B Standard-Signal Gen-
erator.

2.21 Carrier Oscillator

The carrier oscillator shown in
Figure 8 is a conventional tuned plate cir
cuit delivering about 3 volts of the car-
rier frequency to the grid of the sep-
arator tube. This circuit 1is completely
enclosed in a shield on top of the instru-
ment with the exception of Ry and Rjg,
Ry7 is a tapered 10,000-ohm potentiometer
and is connected to the +175-volt B supply.
It is actuated by the CARRIER knob on the
front panel. The 20,000-ohm shunt resist-
or Rig equalizes the load on the power sup
ply. The 76-type oscillator tube Tj has a
500-ohm drop resistor Rj in its cathode
circuit, bhypassed by a 0.005-micrufarad
condenser Co. Permanently connected to
the plate of T is the 1400-puf straight-
line-logarithmic tuning condenser, Cq, by
means of which the frequency for any coil
selected by the FREQUENCY RANGhL switch can
be varied by a factor of /I0, Seven trim-
ming condensers, accessible from the front
panel, and 7 adjustable cores 1in the 7
coils, are used ¢to adjust the maximum and
minimum frequencies of each coil in accord-
ance with the tuning condenser calibration.
The unusually large capacitance of the tun-
ing condenser improves considerably the
stability of the oscillator and almost en-
tirely eliminates the effect of changes in

—~———
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tube characteristics on carrier frequency.
The condenser Cy4 connects the grid of the
separator tube to the carrier oscillator,
Since about 3 volts carrier amplitude must
be maintained on the grid of the sevarator
tube, it 1s necessary to adjust the carri-
er control to make up for the varying loss-
es in the carrier oscillator circuit at
different frequencies,

A jack 1s provided across the
tuning condenser for access to the carrier
oscillator tuned circuit. This Jack is
located on the panel between the FREQ.
RANGE switch and the tuning dial, CAUTION:
The jack is at & high d-c potential above
ground. When not in use, the Jack should

always be covered by the snap button nro-
vided with the instrument to eliminate
leakage. [
2.22 Separator
The separator circuit ‘shown in

Figure 9 1is an amplifier inserted between
the carrier oscillator and the attenuator,
Its function 1is to prevent attenuator and
load changes from reacting on the carrier
frequency and to providea means of modula-
tion. With a carrier frequency voltage of
approximately 3 volts at the control grid
of the Type 89 Separator Tube, To, the
voltage produced 1in the plate circuit and
measured by the radio-frequency vacuum-
tube voltmeter is 1 volt, The resistance
of the plate circuit is 500 ohms, The
drop resictor Rg 1is 450 ohmes and the re-
eistance of the slide wire combination Ry
and Rg is 50 ohms, independent of the
MICROVOLTS dial setting. Another 500-ohm
resistor, Rgz4, connects the 1-volt output
Jack on the front panel direetly with the
plate circuit of the separator tube., Modu-
lation 1is accomplished by introducing an
audio-frequency voltage into the grid cir-
cuit of the separator tube in series with
the carrier frequency voltage. In this
way, frequency modulation is reduced to a
minimum, The modulation voltage applied
across the 10,000-ohm modulation potentiom-
eter Rpg and measured by the audio-fre-
quency vacuum-tube voltmeter 1is connected
to the grid of the separator tube T2 by
the 50,000-ohm resistor R4 and the l-micro-
farad condenser Cgg. In addition, the sep-
arator tube has a d-c grid bias of -25
volts. The screen of the separator tube is
connected to the +175-volt B supply. It
is bypassed for radio frequency by the
0.02-microfarad condenser Cj7 and for
audio frequency by the O0.25-microfarad
condenser Czz. The plate of the separator
tube is connected to the same d-c voltage
supply by the 2000-ohm resistor Rs. Con-
denser Cyg of 500 ppf is permanently con-
nected between the plate of the separator
tube T and the attenuator. Condenser Cig
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of 0,005 pf is connected only in the NORMAL
position of switch 5,. This normal posi-

tion is intended for unmodulated carrier

output and can be used for modulation fre-

quencies up to about 1 kilocycle. Higher

modulation frequencies can be applied but

a relatively large amount of audio-frequen-
cy voltage would appear at the ocutput ter-

minals of the attenuator. By setting

switch S4 to the EXTERNAL MOD. position,

the impedance of the coupling condenser is

increased 10 to 1 and the amount of audio

frequency present in the output is reduced

in about the same ratio.

Because of this increased coup-
ling impedance, carrier frequencies below
300 kilocycles cannot be produced in the
EXTERNAL MOD. position of switch 8,.

2.23 Redio-Freguency Vecuum-Tube
Voltmeter

The radio-frequency voltage pro-
duced across Rg, Ry and Rg 1in the plate
circuit of the separator tube 1is measured
by the vacuum-tube voltmeter shown in Fig-
ure 10. The #955 Acorn Type Tube, T, 1s
used because of its short leads. At zero
grid voltage, the current through the 200-
pa meter 1s balanced out by that through
the 10,000-ohm resistor- Rog. With grid
voltare applied, the plate current will
change by an amount proportional to the
average voltage applied and the meter will
read. Two adjustments are provided. Rog,
a 1000-ohm potentiometer 1located on the
front panel, produces the bias required
for proper balance and must be adjusted
from time to time to compensate for changes
in the characteristic of the #955 Recti-
fier Tube, Tz' The second adjustment is
the 1000-ohm rneostat Roz shunting the me-
ter, which is set to give exactly half-
scale deflection of the meter when 1 volt
appears across the attenuator input. <fhis
point on the meter is marked SET CARRIER.
The rheostat is located inside the instru-
ment and doés pot have to be adjusted un-
less the voltmeter tube 1is replaced.
(100,000 ohms), Rog (20,000 ohms) and Rom
(500 ohms) form a voltage divider which de-
livers about 30 volts to the plate of the
tube, Tz, when 175 volts are applied. The
usual drift in vacuum-tube voltmeter cir-
cuits due to line voltage fluctuations 1is
eliminated by the regulated power supply,
and the indications of the voltmeter are
correct for all line voltages within the
rating given on the front panel of the pow=-
er supply.

2.24 Attenuator
The setting of the attenuator

shown in Figure 11 controls the amplitude
of the carrier voltage applied to the out-

The system is resistive through-
is independent of

put Jack.
out and the attenuation
frequency» The attenuator system is
strictly a ratio operating device but the
two panel controls are calibrated directly
in terms of microvolts. This calibration
is correct only, of course, when the input
voltage to the atteiauator between Rg and
ground has been set to the proper value.
There are three principal ele-
ments in the attenuator. The 450-ohm drop
resistor Rg, the slide wire combination R
and Rg operated by the MICROVOLTS dial,
and the completely shielded MULTIVLIER
with the resistors Rg to Rj;g. Rg reduces
the voltage applied to the slide wire to
0.1 volt since the tapered 50-ohm resistor
Ry is designed to keep at exactly 50 ohms
the resistance between Rg and ground. The
I'ICROVOLTS dial drives by a common shaft
the blades on R7 and Rg and indicates the
attenuation introduced. The narrow Ayrton
Perry-wound non-inductive resistance strip

Rg with a total of 95 ohms connects
through a short tube to the multiplier.
Switch Sg and the 8 resistors Rg to Rig

are built in and shielded by a brass cast-
ing, the multiplier. This four-section
ladder network is designed to attenuate in
4 steps with a ratio of 10 to 1 between
steps. The lowest calibrated output volt-
age obtainable on the standard-signal gen-
erator is 0.5 microvolt. As the microvolt
dial is turned further 1in a clockwise di-
rection the output voltage will be still
further decreased and will come to almost
Zero. The output impedance of the signeal
generator is independent of the MICROVOLTS
dial setting and constant at 10 ohms with
the exception of the last step from 10,000
to 100,000 microvolts (position of the
IULTIPLIER=10,000), where the impedance is
50 ohms.

2.25 Modulation Oscillator

The modulation oscillator, a con-
ventional Hartley-type circuit, 1is shown
in Figure 12. The iron-core inductor is
tuned to a frequency of 400 cycles by a
0.25-microfarad condenser C,-. The grid
leak resistor Rzg is 2 megshms. With a

+175-volt plate voltage, the audio-fre-
quency voltage produced across the 10,000~

ohm MODULATION potentiometer Ryg is about
14 volts, To eliminate a shift in carrier
frequency between unmodulated and internal-
ly modulated signals, switch Sz 1is pro-

#For a description of the method of meas-
uring attenuation at radio frequencies see:
L. B. Arguimbau, "Standardizing the Stand-
ard-Signal Generator", General Radio Ex-
perimenter Vol. XII, Nos. 3 and 4, August-
September, 1937.
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vided. The plate voltage is removed from
the 76-type tube, Tg, when the modulation
oscillator is not in use and a dummy load
of 35,000 onhis (Rzp) 1s substituted for
that of the tube,

2.26 Audio-Frequency Vacuum-Tube
Voltmeter

The percentage modulation of the
carrier frequency is determined by the mod-
ulation voltage applied to the controlgrid
of the separator tube T,. The voltages re-
quired ror 20, 40, 60 end 80 per cent mod-
ulation are 2.3, 4.7, 7.1 end 10.4 volts
apporoximately, This modulation voltage is
taken off the 10,000-ohm MODULATION poten-
tiometer Rog and measured with the audio-
frequency Vvacuum-tube voltmeter shown in
Figure 13. According to the position of
switch Sz, the MODULATION potentiometer is
connecteg either to the internal 400-cycle
modulator or to the EXTERNAL MOD. binding
posts. To eliminate distortion 1in the
measuring circuit a full-wave 84-type rec-

tifier tube T4 is uged ¥o_measure the mod-
ulation ‘voltage. The two 10,000-ohm re -

sistors Rig and Rgg provide an artificial

center noint.,  The 2500-ohm potentiometer
Roo determines the sensitivity of the volt-

meter. The meter i1s the same 200-micro-
ampere meter used to measure carrier ampli-
tude and is shifted from one circuit te
the other by the METER READS switch Sg.
The lower scale of the meter is mearked 20,
40. 60 and 80 per cent modulation.

2.27 Power Supply

The Tvpe 605-P1 Power Supply
shown in Figure 6 is a conventional full-
wave rectifier circuit employing a flux-

regulated transformer to compensate for

line voltage fluctuations. For different
a-c line frequencies and voltages, differ-
ent regulator transformers must be used.
Frequency and voltage range are clearly
marked on the front panel of each instru-
ment. The regulator transformers are de-
signed to deliver constant output for line
voltage fluctuations of about £12 per cent
from rated value when working into a con-
stant load. The resistors Ryg (across the
carrier potentiometer Ryr) and Rzo (the
dummy resistance in the modulating cir-
cuit) are used to keep the load constant.
Likewise, Rg in the power supply itself
replaces the plate load of the entire sig-
nal generator in the "PLATE-OFF" position
of switch Sp. lithout this resistance the
plate voltage of the power supply might
rise to a dangerously high value and arc
across filter condensers wflen the load is
removed. This fact should be remembered
when testing the power supply without the
sigpad generator. With the proper load,
the plate current will be 40 :1illiamoeres
and the voltage produced across R, will be
25 volts which is needed as bias for the
separator tube. The hum voltage 1is less
than 0.1%.

2.28 Control Panel
The Type 605-P10 Control Panel

shown in Figure 7 1is used when the signal
generator is operated from batteries. Cur-

rent and voltage requirements are 200
volts, 40 ma and 6 volts, 1,7 amperes,
The meter M, and the rheostats R; and Rg

should be used to maintain these voltages
accurately. Slight variations in the volt
ages will not impair the operation of the
signal generator but will affect the accu-
racy of tne absolute level of output as
read on the carrier vacuum-tube voltmeter.

3.0 OPERATING INSTRUCTIONS

3.1 INSTALLATION

The Type 6U5-B S8tandard-Signal Gen-
erator 1is shippea with the Type 605-P1
Power Supply (or with the Type 605-P10 Con-
trol Panel) mounted together 1in one cab-
inet and ready for use. All tubes required
are shipped in place and all connections
between the standard-siznal generator and

the power supply or control panel are made
inside.

3.11 Vacuum Tubes, Pilot Lights and
Fuses

All tubes required are furnished
with each instrument and shipped solidly
held in place inside of the instrument.

Type 605-B Standard-Signal Generator

Vacuum Tube.

Type Function Location

76 R-F Oscillator | Inside shielded unit at top

76 A-F Modulator Left front cormer of amplifier shelf

89 Separator In shield at middle of amplifier shelf

84 A-F Voltmeter Left rear corner of amplifier shelf

955 R-F Voltmeter King sovcket accessible from bottom of amplifier shelf
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Type 605-P1 Power Supply
Function Type or Rating
Rectifier 84
Line Fuse 2.5A Bussman #7AG
Line Fuse 2.5A Bussman #7AG
Pilot Light 6-8 Volt

3.12 i-C Power Supply

When using Type 605-P1 Power
Supply, be sure the line voltage and fre-
quency are those engraved on its front
panel. Connect to the line with the 6-

foot cord supplied with the instrument.

The Type 605=-P1 Power Supnly for 50
cycles per second 1line frequency can be
changed easily to work either from 100-13C
volts line voltage or 200-260 volts. There
are 3 terminal strips on the regulated
transformer. The middle strip has 4 ter-
minals: 9, 10, 11 and 12, For operation
from 100-130 volts, terminal 9 is connec-
ted to terminal 11 and terminal 10 is con-
nected to .terminal 12. For operation from
200-260 volts, terminal 10 is connected to
terminal 11. In either case terminal 9 is
connected to terminal 1 and terminal 12 to
terminal 2, terminals 1 and 2 being on the
terminal strip on top. When a change in
terminal connections is made on the trans-
former the engraved name plate on the
front panel should be changed as well.
Type 605-P1 Power Supplies for 50-cycle
line frequency are furnished with 2 of
these name plates, one fastened under the
cther. Care should be taken that the name
plate on top always corresponds to the
actual transformer connections. Different
power supplies can be used with the same
signal generator 1if the filament voltage
is set to 5.8 volts by means of resistor
R4 whenever a change is made. y:

3.13 Battegy Operation

External batteries are used with
the Type 605-P10 Control Panel. The pcver
requirerments are as fcllows:

Plate: 200 volts, 40 ma

Filamgent: 6 volts, 1.7 a

There can be no electrical connection ex-
ternally between the plate and [ilament
batteries. A 10-foot shielded cable 1is
supplied. Leads are well filtered, but it
is advisable not to use the same batteries
for the receiver under test and to place
the batteries at some distance from the
receiver. To realize the full accuracy of
which the generator is capable, filament

Type 605-P10 Control Panel

Function Type or Rating

0.1A Bussman #7AG
2.5A Bussman #7AG
5-6 Volt

Plate Fuse
Filament Fuse
Pilot Light

and plate voltages should be checked fre-
quently and readjusted if necessary, for
175 volts on the plate voltmeter and 5.8
volts on the filament meter.

3.2 OPERATING CONTROLS

The Type 605-B Standard-Signal Gen-
erator is simple to operate. All dials,
knobs and switches are clearly marked on
the front panel.

3.3 PRECAUTIONS

Always turn back the CARRIER rheostat
in a counterclockwise direction when the
frequency of the oscillator is to be
changed, and be sure the METER READS
switch is set to the CARRIER position. 1In
addition, when using carrier frequencies
below 300 kc, set the modulation switch to
the NORMAL position. These precautions
are necessary to prevent overloading of
the oscillator tube. At 50 kilocycles,
for instance, the oscillator will deliver
the proper voltage and cause the meter to
deflect to the SET CARRIER mark with about
30 volts plate voltage applied by the CAR-
RIER potentiometer. With the CARRIER po-
tentiometer turned all the way over 1in a
clockwise direction the plate voltage«will
be 175 volts and the tube will be over-
loaded and damaged if run for a consider-
able time. This condition will be noticed
immediately by the fact that the carrier
meter is deflected off scale.

3.4 FREQUENCY

The desired frequency 1is set by se-
lecting the proper coil with the band
change switch and turning the direct read-
ing frequency dial so that the desired fre-
quency appears under the celluloid indi-
cator for Coils A to F, and opposite the
lower left disc indicator for Coil G. All
frequencies in the normal range of the in-
strument are correct within 1%, The fre-
quency of Coil H (30 to 50 Mc) 1is not
direct reading. A calibration is given on
page 11 together with operating instruc-
tions, Since the tuning condenser 1is of
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the straight-line logarithmic type, per-
centage frequency change 1s proportional
to tuning condenser rotation. Small per-
centage changes 1in frequency can be set

and read directly on the vernier dial,
This dial has 125 uniform divisions, each
division corresvonding to a 0.1% change in
frequency. This uniform law of frequency
change does not apply, however, at the ex-
treme ends of the tuning ranges, that is,
from 0-25 and from 275-300 divisions of
the main dial.

3.5 SWITCH POSITIONS

After making sure that the CARRIER
control is 1in counterclockwise position,
the METER READS switch 1in the CARRIER po-
sition, the MODULATION switch on OrF, and
the second modulation switch in the NORMAL.
position, the POWER switch 1s put in the
ON position. The pilot light will light
immediately and in a short time, after the
heaters of the tubes have come to tem-
perature, the instrument will be in oper-
ating condition when the PLATE switch 1is
in the ON position. This switch has been
provided to interrupt oscillations of the
standard-signal generator during receiver
testing without allowing the heaters of
the tubes to cool.

3.6 OUTPUT VOLTAGE

3.61 Zero Position Adjustment

With all power off, the indica-
ting meter should read zero. A zero-
adjustment is provided in the meter itself.

3.62 Electrical Zero Adjustment

With the POWER switch in the ON
position and PLATE switch OFF, the meter
will show a small deflection which should
go back to zero after the PLATE switch is
thrown to the ON position. If, after the
cathode heaters have reached operating tem-
perature, the meter does not return to
zero, remove the small cap on the panel
above the MODULATION switch, and readjust
Rpg with a screw driver (see paragraph
2.23). These adjustments have been made
at the factory and usually will require no
attention.

3.63 Output Level Adjustment

Advance the CARRIER control un-
til the meter 1is set on the SET CARRIER
mark. The output voltage of the CONSTANT
1-VOLT output jack is then exactly 1 volt
and the output voltage of the lower output

tion, sét the
NAL and the
TION.

Jack 1s read directly from tne two atten-
uator dials.

3.7 MODULATION

3.71 Internal

For internal 400-cycle modula-

MODULATION switch to INTER-
METER READS switch to MODULA-
AdJjust the MODULATION control until
the meter reads the desired percentage mod-
ulation, The two dots on the meter scale
beyond 80% correspond to 90% and 100% modu-
lation, but the accuracy in that range is
rather limited.

r
3.72 External

Set the upper MODULATION switch
to EXT. and the lower switch to EXTERNAL
MOD. Connect an external audio=frequency
source to the EXTERNAL MOD. terminals. Ad-
Just for desired percentage modulation by
means of MODULATION control.

3.721 Power Requirements and
Filtering

For modulation frequencies
between 30 and 15,000 cycles per second
the input impedance of the external mod-
ulation binding posts 1is 4000 ohms and
approximately 4 volts modulation voltage
is required for 30 per cent modulation.
The modulation circuit 1s well filtered
for radio frequencies and at carrier fre-
quencies above 300 kc no special pre-
cautions need be taken to prevent pickup
from the leads connecting to the external
modulation binding post.

3.722 Frequency Limits

As pointed out 1in the dis-
cussion of the separator circuit unaer
operating principles, carrier frequencies
below 300 kilocycles cannot be produced in
the EXTERNAL MOD. position of the lower
modulation switch. If this switch 1is in
the NORMAL position, carrier frequencies
down to 10 kilocycles can be produced, but
the external modulation frequency should
be limited to values below 1000 cycles. At
higher external modulation frequencies.
the output of the signal generator will
contain a relatively large amount of mod-
ulation frequency in addition to the modu-
lated carrier voltage. Tt will be found
that the meter will indicate this extermal
modulation veltage with the METER READS
switch in the CARRIER position and the CAR-
RIER control set at zero.

-6 -
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3.73 Audio-Frequency Distortion

The envelope distortion intro-
duced by the modulation process increases
rapidly with percentage modulation, The
distertion is less than 3% uv to 50% modu-
lation and is between 5% and 10% at 80%
modulation,

3.8 CONNECTIONS TO RECEIVER

Connection to the receiver under test
is conveniently made by one of the two con-
nectors supplied, They pLug into the out-
put jacks of the signal generator and are
fitted with two clips on the other side.
The plain lead is connected to ground, the
lead with the green tracer to the high side
of the circuit.

One connector is a concentric shielded
rubber cable of 3-foot length with a char-
acteristic impedance of 72 ohms and a cap-
acity or!looyyf, approximately. The other
connector has two separate leads of 2-foot
length. The cable is intended for use in
the lower output jJack, the separate leads
should be used in the CONSTANT 1-VOLT Jjack
and in connection with high impedance dum-
my antennas.

When the lower output jack of the sig-
nal generator is used, the upper CONSTANT
1-VOLT jack always must be covered by the
cap supplied to prevent any leakage.

The CONSTANT 1-VOLT output jack has
an internal output resistance of 500 ohms
shunted by the capacitance of the output
Jack. Due to the shunt capacity of the
Jack the actual output voltage at higher
frequencies 1is lower than 1 volt and any
load connected to this output will further
decrease it. Figure 1 shows the actual
output voltage at the CONSTANT 1-VOLT jack
plotted against frequency. The frequency
error is due to the 16 puf shunt capaci-
tance of the output jack itself,

B4

3.61 Caution

Care must be taken to prevent
the introduction of voltages back into the
attenuator from the circuit under test.
The resistance of the attenuator 1is 10
ohms for the four first positions of the
multiplier and 50 ohms for the last posi-
tion. Currents greater than 50 milli-
amperes may burn out the resistance cards
of the attenuator.

3.82 Dummy Antenna

For many receiver tests an arti-
ficial or dummy antenna should be used to
simulate the characteristic of the re-
ceiver antenna. Two different dummy an-
tennas are available at a charge of $10.00
each, They are the Type 418-G Dummy An-
tenna, primarily intended for testing re-
ceivers 1in the frequency range above 500
kilocycles, and the Type 418-F Dummy An-
tenna with 1,11 ohms in parallel with the
output terminals for testing receivers in
connection with loop antennas in the broad-
casting range and for field strength meas-
urements., This last dummy antenna reduces
the output impedance of the signal gen-
erator to 1 ohm in the four first multi-
plier steps and reduces the output voltage
in cthe ratio one to ten. It cannot be
used with the multiplier in its 10,000 po-

sition, The maximum voltage obtainable
with the Type 418-F Dummy Antenna, there-
fore is 1000 microvolts.

The Type 418-G Dummy Antenna 1is in-

tended for input measurements of all-wave
radio receivers and is designed in accord-
ance with the specifications recommended
in the "Standards on Radio Receivers"
(1938) of the Institute of Radio Engineers,
Figure 2 shows the connections of the two
condensers of 200 and 400 micromicro-
farads, the 2C-microhenry inductor and the
400-ohm resistor.
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The dummy antennas mentioned are well
shielded and plug directly into the signal
generator output Jjack. Connection to the
receiver is made by one of the connectors

supplied but, as mentioned before, the
cable should not be used with the Type
418-G Dummy Antenna
3.9 HIGH FREQUENCIES

At high radio frequencies, antenna

characteristics cannot easily be repro-
duced and considerable care must be taken
in making receiver sensitivity tests. The
voltage available at the signal generator
output Jack 1s always known, but not the
voltage at the receiver input terminals a
few feet away. This latter voltage is pro-

portional to the signal generator output
voltage but it may be larger ur smaller
due to the characteristic and the termina-

tion of the "transmission line" between
the instruments represented by the output
cable.

. 2oﬁn

200ppf
1 o
400
400 ppt
O . O
Figure 2.
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4,0 MAINTENANCE .

The only parts of the Type 505-B Stand-
ard-Signal Generator which are subject to
wear or deterioration and which require
periodical attention are the vacuum tubes,
the band change switch and the slide-wire
combination associated with the MICROVOLTS
dial. In addition, and as a result of age-
ing or excessive temperature variation,
the calibration of the inductors may show
slight drifts.

4.1 MAJOR REPAIRS

Fuses have been provided in the in-
strument to revent serious damage 1if
parts of the circuit should be shqort cir-
cuited. Condenser breakdown is one example
of this type of failure. In such cases
repairs are usually made at the factory.

4.2 DISASSEMBLY

To remove the instrument from the
cabinet, remove all panel screws and dis-
connect the plug-in cable between the sig-
nal generator and the power supply.

4.3 VACUUM TUBES

The locations of the five vacuum
tubes are given in paragraph 3.11. Follow-
ing are 1instructions for readjusting, 1if
necessary, the different circuits after
changing the tubes. Operating voltages
are given as measured at the socket ter-
minals. Vacuum tube symbols T,, To etc.
refer to the wiring diagram. All d-c volt-
ages are measured with a Weston Type 772
Analyzer unless otherwise noted. Power
frequency voltages must be measured with
an accurate r-m-s instrument. Copper-oxide
rectifier-type meters would give erroneous
readings
transformer in the Type 605-P1 ower Sup-

because the voltage-regulating _

3

ply produces a distorted waveform. Audio-
frequency voltages may be measured with a
copper-oxide meter. Radio-frequency volt-
age should be measured with an rms vacuum-
tube voltmeter, All voltagdes given are
approximate except the r-f voltage on the
grid of Tz and the audio-frequency voltage
across the plates of T4.

4.31 ¢arrier fscitiater

The only requirement to be met
by the 76-type carrier oscillator tube is
that it give sufficient output for opera-
tion over the complete frequency range of
the instrument. The most critical point
is at a frequency of 10 megacycles on Coil
G where the highest plate voltage is used.
The radio-frequency carrier voltage de-
livered to the grid of the separator tube
must be about 3 volts for coils B, C, D,
E and F and somewhat more for coils A and
G. Since the tuning condenser has a high
zero capacitance, changing the oscillator
tube ordinarily will not affect the fre-
quency calibration. Any change will be
most noticeable at the high-frequency end
of each coil where compensation can be
made by means of the trimming condensers.
These are accessible from the front panel,
after removing the short hexagonal bolts
indicated in Figure 3. Under normal oper-
ation, when the CARRIER control is advanced
until the meter on the panel indicates at
the SET CARRIER position, the plate cur-
rent for the 76-type carrier oscillator is
less than 3 milliamperes d-c¢ for ranges
A-B-C-D-E and F and is less than 10 milli-
amperes d-c¢ for ranges G and H.

The approximate voltages appearing at
the carrier oscillator tube socket under
normal operating conditions are as follows:
r-m-s or d-c.

Heater: 5.8 volts,

-8 -
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Plate-to-Ground:

Frequency Range Volts
A,G,H Less than 160
B,C,D,E,F Less than 50

Except when checking coil continuity, it
is recommended that these voltages be mea-
sured between the slider on R-17 (CARRIER
control) and ground,

4,32 Separator

The 89-type separator tube with
shield and grid cap can be replaced with-
out affecting the accuracy of the frequen-
cy calibration or of the output 1level.
This tube 1is working satisfactorily when
one volt 1is produced across the S500-ohm
plate output resistance.

The approximate voltages and cur-
rents appearing at the separator tube sock
et under normal operation are as follows:

5.8 volts, r-m-s or d-c.
155 volts d-c at about

Heater:

Plate-to-Ground:
9 milliamperes.

Screen Grid-to-Ground: 175 volts d-c at
about 1.5 milliamperes.
Control Grid - to-Ground: -25 volts d=-c

through a high resistance. A direct meas-
urement with a 20 kflper volt voltmeter
of 50 volts full scale will indicate about
-12 volts d-c.

4.33 Carrier Vacuum-Tube Voltmeter

The 955-type vacuum tube used in
this c¢ircuit determines the accuracy of
the output voltage and should be checked
periodically since the emission current
changes somewhat with age. Compensation
for this effect can be made by readjusting
the plate current balance as explained in
Par. 3.62. This readjustment will not af-
fect the accuracy of the meter indication
for a considerable range but it will even-
tually be necessary to readjust Roz which

determines the sensitivity of the meter.
With an old tube that has very low emis-
sion this adjustment will be impossible

and the tube should be replaced. A spare
955-type vacuum tube is shipped inside the
cabinet of this instrument.

4.331 Procedure

The procedure 1in adjusting car-
rier vacuum-tube voltmeter 1is as follows:
Set meter zero with meter adjusting screw
with all power off.

After both filament and plate power have
been on for about 5 minutes, with METER

READS switch on CARRIER and the CARRIER
control set at zero, set meter zero again
with screw driver through front panel.

Connect an accurate high-impedance rms
voltmeter between ground and the grid of
the 965-type tube (or the rear end of the
mica resistance card Rg)and advance CARRI-~
ER control until this voltmeter reads ex~
actly one volt. The frequency of the CAR-~
RIZR osrcillator for this measurement
should be low in order to avoid errors due
to the leads connecting to the external
meter, The MODULATION switch must be set
in the OFF position and the lower modula-
tion switch in the NORMAL position. A% 10
kilocyclas a high-impedance copper-oxide
rectifier-type meter can be used but it
should be borne in mind that the accuracy
of the signal generator output will be no
better than the accuracy of the meter with
wiich thig adjustment has been made. For
this adjustmen’ a voltmeter should be used
that 1ndicates the rms or root mean square
value of the voltage, since a peak volt-
meter (although calibratedto read rms val-
ue of a sine wave) would read about 5% too
high, due to the harmonic distortion pres-
ent In the carrier voltage.

with the external meter reading one volt,
the shunt resistor Roz dcross the micro-
ammeter 1is adjusted to make the pointer
come exactly to the SET CARRIER mark. This
resistor is located at the rear center of
the amplifier shelf  and is - locked by =a
flat-head screw. After resetting Rpg,
this screw should be locked again and care
must be exerciszd to be sure the rheostat
arm does not move when this is done. Un-
der normal operation, the plate-to-ground
voltage 1is about 30 volts d-c, with a
plate current of about 70 microamperes.

The approximate voltages appearing at
the carrier vacuum-tube voltmeter socket
under normal operating conditions are as
follows:

5.8 volts, r-m-s or d-c.
30 volts d-c.
1.5 valts d-c.

Heater:
Plate-to-Ground:

Cathode~to-Ground:
4,34 Modulation Oscillator

The 76-type tube used in the mod-
ulating oscillator should be replaced when
it is no longer possible to obtain suffi-
cient 400-cycle voltage to give 80% inter-
nal modulation with the MODULATION control
set at maximum, A good tube will produce
about 14 volts across the modulation poten-
tiometer Rog., The plate voltage is approx-
imately 170 volts d-c at about 5.5 milli-
amperes,

The approximate voltages appearing at
the modulation-oscillator tube socket un-
der normal operating conditions are as fol-
lows:



GENERAL RADIO COMPANY

Heater: 6.8 volts, r-m-s or d-c.

Plate-to-Ground: 170 volts d-c

4,35 Audio-Frequency Vacuum-Tube
Yoltmeter

If the B84-type audio-frequency
voltmeter tube 1is replaced, readjustment
of the 2500-ohm shunt * rheéostat Rps may be.
necessary, This rheostat 1is located on
the right-hand side of the amplifier shelf
and 1is set to make the Indicating meter
read 40% with 4,7 volts audio frequency
aprlied between the arm of the modula-
tion potentiometer rog and ground.# An
audio-frequency voltage for this test 1is
most conveniently obtained from the inter-
nal modulation oscillator by setting the
MODULATION switch to INTERNAL and reading
the voltage on an accurate high-impedance
voltmeter connected between the arm of Rpg
and ground. For this test the METER READS
switch must be set to the MODULATION posi-
tion.

The heater for this tube 1is operated
at a low temperature. Heater voltages are
approximately 5.8 volts (r-m-s or d-c) for
one heater terminal to ground and approxi-
mately 2.8 volts for the other heater ter-
minal to ground.

4,36 Power Supply Rectifier

The 84-type rectifier tube in
605-P1 Power Supply should de-
liver 40 milliamperes at 200 volts. To
test this voltage with the signal genera-
tor disconnected the plate switch should
be in the OFF position. This will substi-
tute the 5000-ohm resistor R3 for the
plate load ¢f the signal generator.
CAUTION: IF THE PLUG CONNECTED BETWEEN
THE POWER SUPPLY AND THE SIGNAL GENERATOR
IS REMOVED, NEVER TURN ON THE POWER SWITCH
UNLESS THE PLATE SWITCH IS IN THE OFF POSI-
TION. OTHERWISE THE POWER SUPPLY WILL BE
SERIOUSLY DAMAGED BECAUSE THE VOLTAGE DE-
LIVERED BY THE POWER TRANSFORMER REACHES A
SUFFICIENTLY HIGH VALUE TO ARC ACROSS THE
FILTER CONDENSERS. A 4,2-ohm external re-
sistor should be placed between terminal 4
of the power transformer and the arm of
rheostat Ry to simulate the load of the
vacuum-tube cathode heaters, The voltage
between the OUT terminals of the Type 732-
24 Filter Assembly and terminal 7 of the
power transformer should be 200 volts and
the voltage across the 650-ohm resistor Ry

the Type

#For a more accurate setting, the actual
percentage modulation of the standard-sig-
nal generator should be checked by some
other means, a cathode-ray tube or a modu-
lation meter, since variations in the char-
acteristic of the Type 89 8eparator Tube
may require a modulation voltage different
from the average voltage given in 2.26.

should be 25 volts. Both these voltages
must be measured with high-resistance volt-
meters drawing less than 1 milliampere.

The voltage appearing across the heat-
er of the 84-type rectifier tube (and
across the pilot lamp ) 1is set -to 5.8
volts rms by means of the resistor Ry.

4,4 BAND CHANGE SWITCH

The band ch;Ege switch and the two
rheostats of the slide wirecombination may
after long use become erratic in operation
as a result of dust accumulating on the
contacts. When this occurs these should
be carefully cleaned with a dry cloth.

4.5 FREQUENCY CALIBRATION

A drift in the frequency calibration
can be corrected by changing the induc-
tance and capacitance values in the 7 tun-
ed circuits. Each circuit 1is provided
with a trimming condenser- and an adjust-
able iron core. The cores for Coils A to
F are threaded on a stud which is concen-
tric with the coil, The core for Coil G
is held in place by two setscrews.

4.51 Resetting of the trimming con-
densers, which can be easily done from the
outside without removing the instrument
from the cabinet, will change the fre-
quency at the high-frequency end of each
coil much more than at the low-frequency
end. Changing the inductance of a coil by
moving the iron core will affect both ends
of the range equally.

4.52 The cores can be readjusted
only after the instrument is taken out of
the cabinet and the three-sided shield of
the oscillator unit has been removed.
Since this shield also affects the frequen
cy of the oscillator it should be replaced
after each adjustment before measuring the
frequency. It will be sufficient for this
purpose to replace only one or two of the
24 screws.

4.53 The quickest way (o adjust a
coil is to set first the low-frequency end
by moving the iron core at a setting of
the tuning condenser dial of 10, for coils
A, C, E, and G and 30 for coils B, D, and
F. When this is done the high-frequency
end of the coil should be set by means of
the trimming condenser at a setting of the
tuning condenser dial of 30 or 90 respect-
ively. If the adjustment of the trimming
condenser is changed appreciably, it will
be advisable to recheck the low frequency
end and to repeat the same procedure until
the frequencies at both ends of the coils
are correct.

) coe
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4,54 The frequency at an intermed-
iate setting of the tuning condenser dial
should then be well within 1 per cent. of
the calibrated value, These intermediate
frequencies depend on the shape of the
tuning condenser plates and on the accu-

racy with which the condenser has been

assembled. If an 1iIntermediate frequency
differs more than 1% from the calibrated
value on one coil, it will be found that
the same error exists on all other coils.
In that case the tuning condenser has been
damaged and the instrument should be re-
turned to the factory for renair,

5.0 HIGH-FREQUENCY RANGE

For the convenience of the user, an
additional carrier frequency range cover-
ing approximately 30-S0 Mc has been added
to the Type 605-B Signal Generator,

The accuracy of output voltage 1in
this range is not as high as at the lower
freaquencies but it is felt that the added
frequency range will still be useful.

To obtain output in this additional
range, turn the BAND CHANGE switch two
positions beyond range G and proceed as at
the lower freque¢ncies.

The DIVISIONS 1n the calibration
given below appear at the upoer right disc
index of the tuning dial.

CAL IBRATION OF COIL H
605-B STANDARD SIGNAL GENERATOR
SERIAL

55

S0

b
v

MEGACYCLES

b
o

35

30

150 200

230 300

DIVISIONS

11
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6.0 FREQUENCY MODULATION

A concentric Jack 1is orovided on the
front penel (between the main tuning con-
denser and the FREQ. RANGE switch) to per-
mit the use of an external frequency modu-

lator., The jack is covered by 2 snen Lut-
ton when not 1in use, 1in order to avoid
leakage. The center lead of the jack is

connected to the "high" terminal of the
variable tuning condenser of the cearrier
oscillator, which carries high d-c poten-
tial.

CAUTION: Whenever an external fre-
quency modulator 1s used, care must be
taken not to ground the center lead of the
Jack,

A concentric plug is furnished to fit

the Jack, A suitable frequency modulator
consists of a motor-driven variable con-
denser, The capacitance range of this
condenser depends unon the carrier fre-
quency and upon the frequency variation
desired, This can pe determined as fol-
lows:

(1) Compute the value of tuning con-
denser canacitance from the expression-

. 2
C = (—1,-9) 1465 uuf

where f is the desired carrier frequency
and f, is the lowest carrier frequency for
the frequency range used.

(2) Compute the caricitance to pro-
duce the desired frequency variation Af
at carrier frequency f as follows:

(r+Ar2 1
T -ar/ ~

AC=C(r_,nrz
) *

The motor-driven modulation condenser
should vary by 2Af, The main dial of the
signal generator should of course be set
at t + Af, so that the correct carrier
frequency is obtained with the motor-
driven condenser at mid scale.

~

PATENT NOTICE

This instrument is licensed under patents of the

American Telephone and Telegraph Company,

solely

for utilization in research, investigation, meas-

urement, testing,

instruction,

and development

work in pure and applied science.
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MODULATION FREQUENCY

Figure 3.
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MODULATION SCALE mGn
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ATTENUATOR OUTPUT
CONTROL CALIBRATED
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INDICATOR FOR
ARBITRARY SCALE,

DIRECT READING
FREQUENCY DIAL
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0.005 uf
0.02 uf

0.02 uf

1.0 pf
0.00025 puf
0.00025 uf
0.25 uf + 5%
0.02 puf
0.001 uf
0.0005 puf
0.0005 uf
0.1 uf

0.1 pf

0.1 ut

0.25 uf + 5%
0.0001 pf
0.0001 uf

PARTS LIST
RESISTORS CONDENSERS
R-1 = 450 Q@ + 5¢ R-19 = 10,000 Q C-1 = 0.02 uf c-19
R-2 = 0.1 MQ R-20 = 10,000 Q C-2 = 0.005 pf C-20
R-3 = 0.75 MQ R-21 = 8 Q C-3 = 0.02 uf c-21
R-4 = 50,000 Q R-22 = 2500 Q C=4 = 1400 puf C-22
R-5 = 2000 Q R-23 = 1000 @ C-141 = 50 puf C-23
R-6 = 450 Q R-24 = 1000 Q C-142 = 50 puf C-24
R-7 =50 Q R-25 = 0.1 MQ C-143 = 50 upf Cc-25
R-8 = 95 Q R-26 = 20,000 Q C-144 = 50 puf C-26
R-9 =95 Q R-27 = 500 Q C-145 = 50 ppf c-27
R-10 = 11.7 @ R-28 = 10,000 Q C-146 = 50 ppf c-28
R-11 = 99 Q R-29 = 10,000 Q C-147 = 25 puf C-29
R-12 = 12.2 Q R-30 = 2 MQ C-12 = 0.02 uf Cc-30
R-18 = 99 Q R-31 = 0.5 MQ C-13 = 0.02 uf Cc-31
R-14 = 12.2 Q R-32 = 35,000 Q C-14 = 0.00002 puf C-32
R-15 =99 Q R-33 = 450 Q C-15 = 0.25 uf C-33
R-16 = 11 Q R-34 = 500 Q C-16 = 0.0005 uf C-34
R-17 = 10,000 Q R-35 = 15,000 Q C-17 = 0.02 uf C-35
R-18 = 20,000 Q R-36 = 10,000 Q C-18 = 0.0005 uf
SWITCHES TUBES
581 = Band Change Switch T1 = RCA-7€
52 = Meter Switch T2 = RCA-89
83 = Modulation Switch T3 = RCA-955
S84 = External Modulation Switch T4 = RCA-84
S5 = Multiplier Switch T5 = RCA-76
TYPE 605-P1 POWER SUPPLY
CONDENSERS FUSES ISTORS
C-1 = 0.002 uf F-1 = 2.5 amp. R-1 = 650 Q
C-2 = 0.002 uf F-2 = 2.5 amp. R-2 = 0.5 MQ
C-3 = 1 uf R-3 = 5000 Q
R-4 =1.5Q
SWITCHES TUBE PILOT LAMP
§-1 = Power Switch Tl = RCA-84 Pl = 5-6 volt
8-2 = Plate Switch
605-P10 POWER
CONDENSER SWITCHES
C-1 = 0.1 uf 8-1 = Power Switch
C-2 = 0.1 pf S-2 = Plate Bwitch
g-a = g.l uf
- = ur
C-5 = 2 pf FUSES
F-l = 2.5 Amp.
RESISTORS F-2 = 0.1 Amp.
R-1 = 0.75 Q
R-2 = 1000 Q METER
R-4 = 0.
R-5 = 258 gﬂ M1 = Weston,Type 506,200-8V
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Figure 5. Functional Diagram of Type 605-p gtandard-Signal Generator
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