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INSTRUCTIONS AND APPLICATIONS 


Audio Frequency Voltmeter Type 1407 
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A vacuum- ru be voltmeter designed for voltag e 

lind curren t measurements in 'he audio freq uency 

range as well as for level measurements. The 

instrument can be used as an AF amplifier with 

an amplif icaTion of 60 db. 

Acoustic standing wave apparatus 

Artificial ears 

Artific ial voices 
Audio frequency spectrometers 

Audio frequency vohmeters 

Automatic A. F, spectrum 

recorders 

Automatic frequency response 

recorders 
Beat frequency oscillators 
Condenser microphones 
Conductivity meters 
Deviation bridges 
Distortion measuring bridges 

Electronic counlers 

Frequency analyzers 

Frequency measuring bridges 
Frequency response tracers 

G . M. tubes and accessor ies 

Heterodyne voltmeters 
Impulse generators 
Integration networks 

level recorders 
logarithmic potentiometers 

Megohmmelers 

Microphone amplifiers 
Microphone calibration apparatus 

Noise level potentiometers 

Polar diagram re<.orders 

Recording paper 
Rotary selectors 

Strain gauge apparat us and 
accessor ies 

Universal sel ector s 
Vibration pick-ups 

Wide range vacuum tube 
voltmeters 
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Flg. 3. Measuring the sensititvity and frequency characteristics 01 gramophone 
pick-ups. 

characiedstic is found by playing a good frequency rccord. Fig. 4 shows a 
typical measuring result for a pick-up without compensation. Fig. 5 shows 
the result of a measurement across Al in the loudspeaker equipment of fig. 2. 
If one uses a frcquency record in which the wholc frequency range is traversed 
quick\y, the method is adrnirably suited to the factory controi of gramophone 
piek-ups. 
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Fig. 4. Sensitivity and Irequency characteristic for a pick-up without 
compensation: 

a) constant displacement-amplitude under 900 ell. 
b) constant velocity-amplitude above !JOO els. 

Flg. 5. Same as lig. 4, with translormer load. 

Check on Mierophones. 
The measurement of a microphone's frequency characteristic and absolute 

sensitivity is generally so hig a joh, that oue prefcrs aleveI recorder equipment 
for thal purpose. For comparison measuremellts and control, however. 
nmch benefit can be gaincd from using the vacuul1l tube voltmeter Type 
2407. As a sound source olle uses for example a loudspeaker supplied with a 
relatively low frequency, such as 500 c/s., from a beat frequency oscillator. 
To avoid the effect of reflexions from the walls of the room, the microphone 
is brought relatively elose to the loudspeaker. On the vacuum tuhe voltmeter 
Type 2407 one (~an see imlllediately by how much the microphone voltage 
devia tes from that of the standard mierophone. (Fig. 
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Fig. 6. Jleasurement 01 micropJwne sensititvity 101' comparison purposes. 

Measurements on Audio-frequency Transfol"mers. 
The set-up is shown in fig. 7. A beat frequency oscillator with low internaI 

res is tance supplies the transformer primary through a resistance just equal 
lo the primary impedance for which the transformer is intended. The 
transforrner secondary is coup\ed to the vacuum tube voltmeter, and further­
rnore loaded with a resislance of such a size that the paraBel vahle of this 

'0'2 

fl•i 
•... 

Z'f07 

~ 
y ·,w,·Il'-].I 

Fiy. 7. Measurement of an A.F. tmnsformers frequency characteristic. 
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resistance and the instrulllent's input impedance is just equal to the trans­
former secondary's load impedance. If the beat frequency oscillator's output 
is now held constant, whiie varying the frequency, one can read off the trans­
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Fig. 8. Measuring the self-inductance of a trans/ormer winding. 
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Fig. 9. Pusl! pull transformer /requency response. 
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former's frequency characteristic Oll the vaCUUlll tuLe voltmeter. One can 

als o measure the transformer ratio with the vacumll tube voltmeter, this 

Leing the ratio between the voltages measured 011 the transformcr's secondary 


•and primary windings. With this measurement the two adjusting resistances 

shouid be omitted. 


Appl ications. 

In what follows, some typical uses of the vacuum tube voltmeter type 2407 
are described, and as illustration, measurements on a loudspeaker equipment 
will be used. The equipment consists of microphone, gramophone pick-up, 
amplifier, a number of ioudspeakers and the power supply. A simplified 
diagram is shown in fig. 2. 

",....., 

Fig. 2. Simplified diagram ofloud speaker equiplllent. 

)Ieasurement of Voltages and CUl'rents at low Frequency. 
The following voltages and current were measured with the vacuum tube 

voltmeter: rectifier tube anode AB, 320 V, AC, 325 V. Amplifier tubes' filament 
voltage, AD, 6.2 V. Filament current to the olle output tube, the instrument 
being inserted between A and E, 0.47 A. A.C. voltage across the first electro­
lytic condenser after the rectifier tube, AF, 8.3 V, and after the filter choke, 
AG, 285 mV. 

Measurement and Check on Gramlnophone Pick-ups. 
Fig. 3 shows the measuring set-up. The majority of electrodynamic and 

electromagnetic gramophone pick-ups are low-ohmed, and therefore used in 
connection with a transformer. The pick-up is usually loaded with II resistor 
in series with a capacitor, as recommended by the manufacturers. In this way 
a compensation is obtained for the gramophone record's falling frequency 
characteristic at low frequencies. The pick-up's sensitivity and frequency 
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now adjusted with the hclp of another potentiometer, placed underneath the 
normal adjustment potentiometer, and whieh is only aceessible for adjust­
ment after one bas removed the apparatus' type platc. 

To earry out repairs on the vaeuum tube voltmeter, the front plate and 
ehassis must be removed from the eabinet. First, the baek plate is rcmoved as 
deseribed above. Then the two screws under the base plate which hold fast 
the terminal strip with voltage adjuster, are removed. The front plate and 
chassis can now be removed from the eabinet, and the front platc can be '. 
loosened most easily, by means of a light blow on the end of one of the four 
bolts. When the apparatus is taken to pieces in this way, all the components 
are easily accessible. With any possible repairs, care shouId be taken not to 
alter thc cable system of the apparatus too much, as the amplifier's frequeJley 
characteristic can otherwise change considerably. 

Self-inductance in a transformer winding can be measured with the set-up 
of fig. 8. For a definite frequeney, adjust thc resistance R so that the vacuum 
tube voltmeter shows the same reading for the two positions of the switch. 
At the frequency used we then have wL = R, whereby L can be found, as w 
is known. On the loudspeaker equipmcnt in fig. 2 the folIowing transformer 

ra tio was measured on the push-pull input transformcr: t>L 2.08. AM = 2.07, 
AK AK 

at 1000 els. Fig. 9 shows the transformer's frequency eharacteristie in the 
given "Clough coupling". (If one wishes to measure the eharaeteristic of the 
transformer while it is sitting in the amplifier, it is necessary to remove the 
influence of the negative feed-back, for example by removing the output 
tubes). It will be seen from fig. 9 that the push pull eoupling is not wholly 
effeetive at the higher frequencies. 
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Flg. 10. Jfeasuring capacities with the .4.F. Voltmeter. 

Measurement of Capacity. 

In analogy to the set-up of fig. 8, one can measure the size of condensers as 
shown in fig. 10. When the vacuum tnbe voltmeter gives the same deflection 

for both positions of the switch, we have --
l 

R. Just as in fig. 8, it is a wc 
eondition for reasonable measuring accuracy that R is small in comparison 
with the vacuum tube voltmeter's 1.5 MU. 

Measurement of Impedanee. 

The sel-up in fig. 8 and fig. 10 is a simplified form for Griitzmacher's bridge, 
shown in fig. 11. Using the vacuum tube voltmeter, resistance R is adjusted 
lIntil the voUages ab and ac are equal. The nllmerical value of the impedance 
X will then be equal to the resistance R. If one further measures the voUages 
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ad and bd, one can find the phasc angle rp for Ihe impedance X from the 

cqua tion tan rp/2 å~. (d is the clectrkal mid-point of the transformer se­

condary) . 
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Fig. 11. Griitzmaclter bridge. 

Measurement of Distortion. 
Audio Frcquency voltmeter Type 2407 is very useful as a nul indicator for 

all bridge measurements in the audio frequcncy range. As an example, fig. 12 
shows a measurement of distortion factor with the hel p of Frequency and 
Distortion Measuring Bridge Type 1602. This has a paralleI-T filter, with 
which the fundamental can be blocked, so thai only the harmonies are meas­
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Fig, 12. Measurement 01 distortion lactors. 

ured on the vacuum tube voltmeter. The distortion faetor is the ratio hctween 
voltage of the harmonks and the voltage of the fundamental plus harmonies. 
Fig. 13 shows the distortion faetor for the amplifier in fig. 2 as a function of 
the output. The output powcr of an amplificr can also be found with the help of 

with the meter and reetifier, which als o measures the average value of the 
voltage. This rclationship is of interest when the vacuum tubc voltmeter is run 
with the help of a vibrator from an accumulator or a d. c. supply, as thc curve 
form of thc a. c. voltage hereby produced usualIy diverges considerably from 
a sine-wave. 

Where possihle, it is reeommended that the apparatus be earthed with all 
lIIea~urements. The one of the nuls holding on the back plate has a side hole 
which corresponds to the normal banana-pin, and is intcnded for earthing. 
For many measurements, where il is impossible te use a screened input cable 
to the apparatus, il is reeonunended that the instrument and the measuring 
object be placed on a table which is covered above or below with metal foil, 
earthed. 

Service. 
To replace the amplifier tubes or the lamp illuminating the instrument 

scale, the cabinel must he opened. This is carried out as follows: the 4 nuts 
holding the back plate on are removed; then the baek plate is removed, this 
being done hy inserting a sharp screwdriver in the join between the hack 
plate and the cabinet ease, preferahly at the hase of the cabinel. 'Vhen the 
back plate has been removed, the tuhes are accessible for shifting out. The 
instrument lamp is screwed onto a small stand-off piecc on the flange of the 
moving-coii meter; the lamp-holder can be loosened by a screwdriver and re­
moved, then the lamp shifed out. (As previously mentioned, the fuse can 
be changed out wHhout removing the back plate). 

When a tuhe has been shifted out, it is only necessary in most cases to carry 
out the simple controi check with the help of the apparatus' reference voltage, 
described above. Only if the tube characteristics of the new tube vary con­
siderably from normal will irregularities greater Ihan the ahove mentioned 
toleranccs arise. Alter shifting out the amplifier input tube, the hum level of 
the vacuum tuhe voltmeter should be checked, to make sure that the meter 
gives at the most a defleclion of 1 % of its scale length for all positions of the 
range switch. when no voltage is fed to the input socket. 

At times it might be desirahle to adjust the instrument so that it shows the 
same value as another instrument used as a standard voltmeter. This can 
be simply done by comparison hetween the two voltmeters, adjusting the sen­
sitivity of the vacuum tube voltmeter with the potentiometer which is accessible 
at the back, as described above. If a direct cornparison is only occasionally 
possible, the vacuum tube voltmeter can be completely re-adjusted so that the

• AF voltmeter's own reference voltage is used afterwards, without availablc 
standard voltmeter, to atlain again concordance between the two instruments. 
Thus, one first adjusts the vacuum tube voltmeter by direct comparison with 
the standard voltmeter. Then one eonnects the vacuum tube voltmeter's re­
ference socket first with the apparatus' input socket, and notes the deflection, 
and then with the apparatus' output soeket. The deflection on the meter is 
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which gives a defleetion lying in the upper two-thirds of the seale. When 
reading, use the meter's outer seale for the measuring ranges 1 - 10 - 100 mV 
and 1 - 10 100 - 1000 V, and the middle seale for the other rneasuring ranges. 
The meter's decibel calibration can be used on all ranges; if the db numher on 
the range switch is added to the dh reading on the meter, the voltage t:xpresstd 
in db ahove 1 V is obtained. 

For current measurements use the Imilt-in 1 n shunt. This is coupled Hl 

aeross the screened input hy means of the toggle switeh to the right. this 
being put on "Current". By using a double set of contacts in this switch, 
possible contacl resistance has been ensured against. The shunt will stand 
a maximum load of 1 A. 

The precision of the vacuum tube voltmeter at 1000 els, when correctly 
adjusted as descrihed ahove, is heller than 2 % of the fullscale deflection. A 
10 % change in the supply voltage will cause an approx. 2 % change in the 
voltmeter's sensitivity. Fig. 1 shows a typical frequency characteristic for the 
instrument. As will be seen, the frequency characterislic is flat within 2 % 
over the whole audio frequency range from 20-20000 els, and the instrument 
can be used with somewhat reduced precision right down to approx. 5 c/s. 
For frequencies above 20000 c/s the precision is poorer because of capacity 
in the input voltage divider. 
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Flg. 1. Frequency Response of tllC A.F. Voltmeter Type 2407. 

A headphones. oscillograph, or similar instrument can be connected to the 
output sockets on the left hand side of the front plate. If the apparatus should 
at the same time be used as a vacuum tuhe voltmeter, the load impedance 
should be great by comparison with the resistance of the meter and rectifier, 
this being 10 Ml, as the load is in paralIel with the meter and reetifier. 

The vacuum tube voltmeter measnres the average value of the a. c. voltage 
hut is calibrated in r. m. s. values for a sine-shaped voltage. If the instru­
ment's own refereuce voltage is used lo check the adjustmcnt, the eurve 
shape of the supply voItage does not playan important part, as the same 
voltage is measured both with the vacunm tube voltmeter as a whole and 

the vaculum tuhe voltmeter, as oue llicasures the output voltage E, and has there­

fore \V ~, where R is the load impednnee, which is kllOWU in most cases 

If R is nol known, it can he measured with n set-up analogOlls to fig 8 or fig. 10. 
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Fig. IS. Distortion as a fUIIL'tion of the output of an amplifier. 

:Ic[easuremenls on Amplifiers, _Filters, Lines etc. 
The arnplifieation or damping in an amplifier or filter is found with the 

luhe voltmeter by measuring the input and output voltages and finding their 
ratio. If one l,ceps the input voltage {'oustant, varies the frequency and 
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Fil/. 14. l'vieasurement of amplification Of dmnping, with the aid of 2407. 

measures the output voJtage, Olle ohtains the frequeIlcy characteristie of the 
amplifier or filter. The mcasuring set-up is ShOWIl in fig. 14. The two rc­
sistances Rl and Ro correspond to the amplifier's or filter's input and output 
impedance, it beiug a eondition thai the heat frequency oscillator has a low 
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internai resistance. As an example of the measuring results. fig. 15 shows 
the frequency characteristic for a blocking filter type 1602. 
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Fiy. 15. Dumping (IS tundion ot trequency tor (I i>locking filter Type 1602. 

Mcasuring the Quality Factor of Inductances. 
The quality factor Q of a self-inductance is of interest in many cases, for 

example when developing audio frequency filters. Fig. 16 shows how it 
can be measured with the vacuum tube voltmeter Type 2407. With the old of 
a low-loss condenser C the measuring circuit it brought into resonance 
with the measuring frequency used. The ratio of the two voltages, measured 

in the two positions of the switch. is the desired Q-value, Q = ~ .It is a 
v. 

condition tha t Q' ~« 1.5 ~1r!. 
3C 
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Fig. 16. Resonance me/hod for the determination of the quality factor Q of a 
self-inductance. 

Operation. 

After making sure that the apparatus is adjusted to the proper supply, 
connect the apparatus to the power supply and start it with the switch to the 
left marked "Main Switch". The scale should now light up, and the meter will 

give a momentary deflection, due to the capacitor in the apparatus charging 
lip. After about 10 sec. a new momentary deflection is noted, due to the ampli­
fier calhodes warming up, and finally after 20-30 sec. the apparatus is ready 
for use. 

H one wishes to make sure that the apparatus has the correcf sensitivity, 
a check is made in the following way: the toggle switch to the right is set to 
"Voltage" and the range switch in the middle to the runge "10 V". By means 
of a short connection join in the socket marked "Output" with the socket mark. 
('(I "Reference". A deflection will now be obtained on the meter of between 6 
and 7 volts. Note this value, and then join the "Reference" socket to the input 
socket of the instrument instead of the output socket. The deflection on the 
meter should now be the same as before, and possible variations can be 
eorrected means of the potentiometer accessible through a hole in the middle 
line of the apparatus' back plate, and operated by a screwdriver. 

If the power supply voltage is very uns table, the reference voltage, which 
is the same value as the amplifier tubes' filament voltage, will be just as 
unstable. However, it is usually possible to carry out a satisfacfory adjustment 
of the apparatus by the method described. Otherwise, an outside source of 
constant voltage of approx. 6 V must be used, inslead of the apparatus' own 
reference voltage. 

With voltage measurements the screened input socket marked "Input" is 
used, and the toggle switch to the right is placed on "Voltage". (N.B.: if the 
toggle switch is placed on "Current" the input voltage will be shortcircuited 
through the built-in 1 r! shunt). Possible d. c. components in the measuring 
volta ge are blocked by means of a built-in capacitor which can stand 1000 V. 
The input resistance is 1.5 Mr!, and the input capacity, which usually is with­
out significance compared with the capacity of the screened input cable 
normally used, is 15 pF. Now choose a range with the apparatus' range switch 
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and the principle is that one first measures an a. c. voltagc by means of the 
meter (with rectifier) alone, and then with the whole vacuum tube voltmeter. 
A potentiometer is then so adjusted that the two readings on the meter are 
identical. Approximately 6 volts should be used, and the amplifier's filament 
voltage is brought out to a special socket for that purpose. 

Power snpplies. 
The vacuum tube voltmeter is operated from the usual 50 or 60 els supply. 

Consumption is approx. 12 Watts, and a. e. voItages of 115, 127, 150 or 220 V 
can be used. Switching between the different voltages is done by means of a 
built·in selector, operated by means of a screwdriver through a hole in the 
back plate of the apparatus. An indicator disc coupled to the seleetor shows 
whic.h of the voItages the instrument is adjusted to. The power supply section 
of the apparatus is protected by a fuse placed in the transformer's primary. 
The fuse is placed above the voltage seleetor, and can be replaeed via a hole 
in the ba<:k plate, aner the fuse eover has been reinoved. 

If il is wished to run the apparatus from the d. e. supplies or from an aeeu­
mulator, a rotary converler should be used, delivering one of the above 
mentioned voltages. Beeause of the low power eonsumption, a vibrator is 
"!Iso weIl suitcd to this purpose. 

Noise and Vibrations Measuremellts. 

For measuring sound pressure. one can sometimes manage with vaeuum 
!ube voltmeter Type 2·107 in combination with a good crystal microphone, 
whosc sensitivity is lmown. The sellsitivity S is given in db above l voJt per 
fl har. If one wishes the sound pressure measured in db above the usually 
used reference vaIue, 2· 10 4 ,uhar, the vacuum tube voltmeter's calibration 
in db above 1 volt is used. If one has read off a voJtage which lies A db above 
I volt, this corresponds to a sound pressure of 74--S+A decibels. 'Vith a sensi­
tive microphone. e.g. where S =-50 db, il will he possible to measure sound 
pressures down to approx. 55 dh. 
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Fig. 17. Noise mea.mrement with a crgstal-micropllOne and /)ibralion measure­
ment with a pick-up l'gpe 430:1, Ilsing A.F. Voltmeter Typ/? :U07 as reading 

illst rUllleut. 

At low frequencies, the crystal microphone's iInpedance is not small in 
relation to the vacuum tube voltmeter's 1.5 MU. The lower limiting frequency, 
defilled as the point where the frequency characteristic has fallen 3 db, lies 
approx. 105/C els, where C is the microphone capacity in pF. (U is a cOIl­
<lition that leakage in the rnierophone is without significance by cOlnparison 
with 1.5 MU). If one wishes to measure noise in phoIlS according to DIN 5045 
or ASA Z 24.3, one can use the falling characteristic at low frequencies to 
produce eurve B in ASA Z 24.3 or the 60-130-phon curve of DIN 5045. The 
microphone is shunted with a resistance which, in paralleI with the tuhe 
voltmeter's 1.5 MU, gives a value of R MU, where R = approx. laGO/C. The 
noise level is now found from the same equation which was used above to 
give the sound pressure in db. 

Vihration measurements can be carried out with a piezo-electric vibration 
pick-up, for example type 4303, which has a sensitivity of approx. 70 mV for 
1000 em/sec2 , and with which one can consequently measure accellerations 
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down to approx. 5 em/see'. The lower limiting frequency is approx. 20 c/s, 
as Typ!' 4aOa has a eapacity of approx. 5000 pF. 

The set-ups for measuring noise and vibrations here can only be 
recommended when one not interested in great sensitivity and precision. For 
filler measurements Frequeney Analyzer Type 2105 or AF Spectrometer Typp 
2101) SllOUld be used, in conjunction with condenser mierophone Type 4 t 11 
and vibration pick-ups Type 430a or 4304, with integration filters Type 1605 
or 1604. 

Measuremcnt of D. C 

lnverter Type 4010, used when it is wished to reeord d.c. with the level 
reeorder Type 2304, ean also bp used in connection with the vaeuum tube 
voltmeter Type 2407. The Inverter contuins a vibrator. which transforms the 
d.e. to be measured into a 400 els a.e. voltage. The method of connecting up 
is shown in fig. 18. The measuring volta ge is led to the inverter's screencd 
jack marked "Slider", and t.he vaeuum tube voltmeh'r is connected to the 
jack marl,ed "Amplifier Input". The effective input resistance for d.c. voltage 
is approx. 2 MQ. 
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Fig. 18. Measurement of d.c. vo/tages Fig. 19. Sensitivity measurement 
by means of lnverter Typc 4610. u.~ing the InlJerter's bias lJoltage as 

reference lJaTue. 

As the vibrator does not give a sine-shaped voItage, and is furtheI' single· 
poled, the deflection on the meter with d.c. voltage is aboul haft as great as 
for an a.c. voltage with the same r. m. s. value. If a direet reading is there­
fore required, it is necessary to increase the amplification with the hclp of the 
potentiometer in the mid line of the apparatus' back plate. The amplification 
is increased to that amoullt necded so that the meter shows the same voltage 
as a d.e. meter used as a standard. If sueh a meter is not available, calibration 
ean alsa be undertaken with the aid of "Bias" voltage in Type 4610. rrhe 
vacuum tube voltmeter is eonneeted as usual with "Amplifier Input", and a 

Description. 
General. 

The Audio Frequeney Voltmeter Type 2407 is a universal instrument for all 
who work with measurements in the audio frequency range. It has a moving 
eoil meter with germanium reetifier and a two-stage amplifier, stabilized by 
Ineans of a powerful negative feed-back. With the amplifier a high input 
impedanee has been obtained, together with a straight-Iined frequeney 
characteristic over the whole frequeney range, a high sensitivity, complete 
safety against overload and a linear seale on the moving eoil meter. A built-in 
controi arrangement ensures furthermore that the measuring accuracy is the 
same as with the meter without amplifier. 

Cireult Deseriplion. 
The voltage to be measured is led from the screened input socket of the 

apparatus to a voItage divider, which has 11 steps with 10 db. jumps. The input 
resistancc of the apparatus is just equal to the total resistance of the voltage 
divider, 1.5 Mohm, and a capacitor blocks possible d. c. components in the 
measuring voltage, the capacitor standing 1000 V. The eleven measuring 
ranges for the voltage are: full deflection for 10 mY, 31.5 mY, 100 mY, and 
so on, up lo 1000 V. Arter the voltage dividcr follows a two stage resistance 
coupled amplifier with an amplification of 1000 (60 db). A moving eoil meter 
with germanium rectifier is coupled to the output of the amplifier, and the 
degree of amplification is stabilized by means of negative feed-back, propor­
tional to the current through the meter. With current feed-back high impe· 
danee is obtained in the voltmeter circuit, and a linear scale is lims obtained. 
The amplifier output is aIso led to a pair of sockets on the front plate of the 
instrument, whereby il is possible to use the amplifier in connection with 
a telephone, osciIIograph, or similar device. 

Gurrent measurements in the audio frequency range can be carried out, 
as the apparatus contains a 1 Q shunt. The measuring ranges are: full deflec­
fion for 10 mA, 31.5 mA, 100 mA, 315 mA and 1 A. The amplifier's degree of 
feed-back is adjustable with the help of a potentiometer. This is used lo ad just 
the ampIification, so thai the vacuum tube voItmeter's sensitivity is correct, 
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connection is made from the central contact in the "Slider"-jack to the ouler 
connector (the metal collar) of the socket marked "Input". (See fig. 19). The 
vacuum tube voltmeter is then adjusted so that il shows the same voltage as 
that given by the "Bias"-switch on Type 4610. When an adjustment is to be 
carried out in this way, one should first let Type 4610 work for a few 
minutes with the switch in position "1 V", on account of a leakage current 
in an electrolytic condenser which smoothes the "Bias" voltages. 
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Specitication. 
Frcquency Response: FIal to less than 2 % between 20 and 20000 els. 

Voltage Ranges: Full defleetion for 10-31.5-100 and 315 m Vand for 1-3.15­

10-31.5-100-315 and 1000 V. 


Input Impedanee for Voltage Measuremellts: 1.5 megohms in parallei with 


15 mieromierofarads. 


Currellt Ranges: Full seaIe for 10--31.5-100-315 mA and 1 A. 


Input Impedanee for Current Measurements: 1 ohm. 


Conlrol: The instrument is supplied with a reference voltage, led to a jack on 


the front plate. 


Seales: Voltage and current seales are graduated from O to 10 and from O to 31.5. 

Decibel seale from O to 20 decibels. The meter's decibel calibration can be 

used on all ranges; if the db number on the range switch is added to the db 

reading on the meter, the voltage expressed in db above 1 V is obtained. 


Aeeuracy: Better than 2 % of full seaIe at 1000 els. 

Amplifieation: Maximum 60 db. 


Imp~danec of Output Terminals: 2,5 kiloohms. 


Slabillsalion: The instrument is stabiliz.ed for variations of supply voltage. 


Tubes: 2XEF 40. 


I'ower Supply: 115-127-150----220 V a.e. 40----120 els Watts. 

Audio Frequency Voltmeter. 

Type 2407 

DIMENSIONS HEIGHT WIDTH DEPTH 

Centimetres 26 18 16 

Inches 10 7 61
/, 

WEIGHT 4 kg ---I 9 Ibs 

DECEMBER 1956 
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TROUBLE SHOOTING 2407 

Symptom and Condition Defect Cure 

Apparatus dead, no scale light. Defcctive switch NI, voltage Repare or replace 

Allparalus dead, scale light 
working. 

Apparatus alive on output jacks, 
but no deflcction on meter. 

--~------

switch 02, Transformer T 

DefecHve winding in T, 
defecLive rectilier Q2, electrolytic 
rondenser C2-3, resistor R5 

DefecHve meter, rectifier Ql, 
resistor. R(\-P2 

Meter shows too small deflection, Fault in Ql 
but output voltage normal. 

Amplitication reserve on contr"l 
PI too small, frequeney eharae­
teristic bad. 

Fault in amplifi('r tubcs or Com­
poncnts 
Too small ,mode vollage 

Apparatus' sensitivity a liltlc Loo 
low. 

Wear and age, 100 low a voltage I 

Apparatus' Irequellcy characteri­
sHe outside toleranee. 

Apparatus reads incorrectly on 
certain ranges. 

on supply 

Amplificalion has changed. or 
wiring displaced 

Fault in resislors RI5<-25 
Grid CUITent in VI 
Fault in R4-C5--RIO-CIO 

~[eler shows small deflection, Leakage in Cll 
withonl applicd voltage. Hum voltages from Vl-V2 

Apparatus reads incorrectly on 
current ranges. 

Amplifier is unstable. 

Defeclive Rl 

Fallit in C8--Cll-C5-C9 

I 
I 

I 

Rel.lace 

Repair meter, 
rcplace eomponents 

Replace germanium 
rcctiliers 

Replace 

Replace reclifier Q2 
or condenser C2 

Apparatus checked 
with hell' of referenee 
aS deseribed in instruc­
tions for nse 

C9 adjusted so lhat fre­
'lueney charactedstic is 
the hest possible all all 
ranges 

Replace 
Replace VI 
Replace 

Replace 
Replace 

Replace or adj Usl 

Replace 
Replaee or adjust 
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PARTS-LIST 2407 


Stock DiagramComponent Type 
Reference Reference 

P A R T S • L I S T 2407 

Component Type Stock 
Reference 

Diagram 
Reference 

Power cable 
Rubber foot 
Pentode 
Meter 

Coaxial jack, input 
Meter lamp socket 
Coaxial pill g 
Banalla plllg socket 

Tuhe socket 
Cabinet 
lVlaill switch 

AN 0001 
DF 7008 
EF 40 
IM 2407 

JJ 0014 
JO 0001 
Jp 0014 
J1' 8344 

JV 8400 
KQ 2407 
N1' 0563 

:-Current" switch NT 0564 

Power line yoltage selector DA 0003 
Range seleetor OR 2,107 
SelenhUll rectifier QV 0002 
Germanium diode (IN 34) QV 0050 

Bakelite knol> 
Power tJ'ansformer 
Fuse 0.35A 
:\Ieter lamp 6.3/0.a 

Condensers. 

Electrolytic 

Ceramie 
Paper ,!OO V 

400 V 

Potentiometers 
Potentiometer, lin. 

SN 098(; 
TN 4056 
VF 0001 
VS 8024 

25 uF/25 CE 2002 
8 ftF/450 CE 2012 

100 .uF/6 CE 2016 
~X21 .uF/450 CE 2216 

CK 3.5 pF 
CP 0627 

0.5 CP 06aa 
50 CP 065! 

ev OOO! 

, miniature 
50 kn PD 3500 
100 n PQ 1100 

V 1-2 
l 

NI 
N2 

02 
01 
Q2 
Ql 

T 
V! 
V3 

C·i 
C1 
C5 
C2-a 

C6 
C11 
CI0 
C7 8 
C9 

PI 
P2 

Hesistors. 
Karbowid 1/2 W RK 12.5 n R2 

• » » RK 1 kn R3 
» » » RK 3.15 kn H4 
» 1 RK 10 kn R5 
» 1/2 » RK 16 kn R6 

1 » RK 50 kn H7 
» 1/2 » HK 100 kn H8 
» » » RK 315 kn H9 
» 

» 
)) 

» 
» 

Ila 

» 

» 

» 

HK 
HK 
HK 

2 
3.15 

100 

Mn 
:'Im 

n 

HIO 
Hll 
Hl2 

l'recisiOIl Resislors. 
\Vire WOlllld 3 W ± 0.5 HW 1 n HI 
Karbowid 1/2 \V ± 0.5 % HK 11.6 n H15 

» RK 31.6 o R16 
» » RK 100 n RI7 
» » HK 316 n RI8 
» » HK l kn R19 
» » RK 3.16 kn H20 
» » RK 10 kn H21 
» • RK 31.6 kn R22 
» » HK 100 kO R23 
> HK 316 kn R24 

HK 1 Mn H25 


