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INST. 350

INSTRUCTIONS

FOR

MARCONI SMR-3 MARINE RECEIVER

CIRCUIT DESCRIPTION

The SMR-3 is a nine-tube thirteen~function super-
heterodyne receiver designed for marine use, It is built on &
very rigid chassis and housed in e metal cabinet. The receiver
uses a separate loudspeaker and has a separate battery-operated
power pack.

There are six tuning bands covering the frequencies
from 97 ke to 515 ke¢ in two bands, and from 1.5 Mc to 30 Me in
four bands. Utilizing the bandspread dial to extend the main
scales, the extreme frequency coverages are from 96 ke to 525 ke
and 1.49 Mc to 31 Mc.

Five tubes are of the metal type, four of these being
single~ended. The tuning indicator and two 6C8G tubes are of the
glass type. One stage of r-f amplification and two stages of i-f
amplification are used. One of the i-f stages is of the resistance-
capacity coupled type. The second detector is an "infinite
impedance" triode, The output of the detector passes through an
adjustable series-diode noise limiter to the volume control,

One stage of a-f amplification is used ahead of the power tube.
Manual r-f sensitivity control and A.V.C. are provided, either
being made inoperative at will by means of individual switches.
An edjustaeble beat-frequency oscillator with a control switch is
employed for c-w reception. A resistance-capacity coupled
amplifier feeding a diode provides amplified A.V.C., The start
of the A,V.C. action is delayed so that no A.V.C. is supplied
unless the signal is sufficiently strong to produce a reasonably
loud output. This effect is very desirable in the reception of
weak signals.

The power output transformer is an auto-transformer
feeding the output terminals through a blocking condenser and the
contacts of an output jack on the front panel, A high resistance
is connected from the output side of the blocking condenser to
ground to prevent this condenser from becoming discharged if the
output is opened end so preventing a momentary surge of current
when the output circuit is closed., The output jack is for
headphones and when a plug is inserted, the output is disconnected
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from the output terminals and is connected to a resistance load,
thus keeping the power tube properly loaded. At the same time, the
output of the jack is connected across a portion of this load
resistance, supplying the headphones with a suitable low output.

All r~f and i-f tuned circuits are provided with high-
frequency iron cores, These cores are all adjustable. In the
r-f circuits these cores are used to adjust the inductances to
the exact value required to track the circuits to the scales at
the low frequency settings, 1In the i-f transformers, wave traps
and beat-frequency oscillator, the coils are tuned by fixed low=-
loss mica condensers and the tuning adjustment is by means of the
iron cores, The conversion oscillator series tracking condensers
are of the low-loss silver-mica type and the tracking adjustment is
by means of the iron cores.

The second detector is an "infinite impedance" triode.,
This type of detector does not load the i-f transformer as would a
diode detector, thus allowing full selectivity to be obtained from
this transformer. The i-f selectivity is thus markedly better
than that usually obtained from two i-f transformers., In order to
secure the required i-f sensitivity, a resistance-capacity-coupled
stage of i-f amplification is employed. This gives a satisfactory
total if amplification without the complication of using three
i=f transformers.

The use of a stage of r-f amplification gives the
necessary r-f pre-selection and adequate image rejection.

The frequency of 575 kc used for the i-f is in the

standard broadcast band. To prevent interference from a possible

nearby broadcast transmitter operating on this frequency, or a
frequency near 575 kc, two enti-interference wave traps are em-
ployed. These are parallel tuned anti-resonant circuits consisting
of a small adjustable iron-core tuned inductance and large low-
loss fixed mica condenser, These wave traps are tunable f{rom

540 ke to 675 ke and can be used to eliminate interference between
these frequencies,

One wave trap is connected in the antenna circuit and
introduces a high impedance in the antenna circuit to the inter-
fering signal., The other is connected in the cathode circuit of
the r-f amplifier and makes this tube highly degenerative at the
frequency to which the trap is tuned. It is not necessary that
both traps be tuned to the same frequency; each one could be tuned
to a different interfering signal.

The series diode noise limiter functions to reduce
noise peaks of short duration which are greater in amplitude
than the signal. Ignition interference on the shorter wavelengths



is of this type. Where the amplitude of the interference is not
markedly greater than the signal, or the duration of the separate
pulses making up the interference is too long, the limiter will
be ineffective. Certain types of electrical and atmospheric
interference are of this class, particularly on the longer wave-
lengths., The action of the limiter is not to eliminate interference
but to reduce its strength to that of the signal. A control is
provided to set the limiting action to the audio output of the
detector. On account of its limiting action, the nolse limiter
introduces some distortion mainly as a reduction in the percentage
of modulation that cen be handled without distortion., This effect

is offset by the infinite-impedance detector which does not
distort up to a very high percentage of modulation.

A break-in relay is provided for silencing the receiver
during periocds of transmission. This relay is to be controlled by
the transmitter by means of a simple shorting contact.

The receiver is designed to operate from an external
battery-operated power peck. The circuits are arranged to switch
the power pack on and off from the receiver,

The chassis is constructed of heavy gauge steel and is
strongly reinforced with welded-in partitions. This makes the
chassis excepticnally rigid and prevents bending or warping with
the accompanying displacements among the elements of the tuned
circuits which would cause variations in tuning,

CONTROLS
Tuning Dial

The SMR-3 employs a translucent back-lighted dial which shows the
full calibration of all scales. The scales are direct reading,
the four shert-wave bands being calibrated in megacycles, and the
two long-wave bands in kilocycles. In addition, the dial has a
bandspread scale the same length as the mein scales. This scale
is graduated from O to 100 divisions with an index mark at 50,

The main scales read correctly only when the bandspread pointer is
at 50, The two tuning controls employ the "inertia" method of
tuning, so that a quick spin of either knob will cause the
respective pointer to move rapidly across the scale, The frequency
will change in the same way if either knob is turned in the same
direction,
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Tuning Indicator

The tuningeindicator tube is located near the upper
right corner of the panel and should be used at all times for
checking the accuracy of the tuning. The indicator functions
on both manual r-f gain control and A.V.C. It is especially
useful in indicating overload of the receiver when the A.V.C.
is switched off,

This can be corrected by the M,V.C. switch aond r-f
gain control, The tuning indicator shows the amount of signal
at the second detector. It is controlled by the A.V.C., dicde
through a separate filter teo the 4.V,C, circuit and amplifier
tubes, thus permitting it to function indecpendently of the position
of the AVC-OFF switch.

Send-Receive Switch

This switch is located on the left side of the panel
between the bandspread tuning knob and the side of the panel.
This control is for the purpose of temporarily rendering the
receiver inoperative and it becomes operative instantly on throwing
the switch to the REC position, It is not an ON~OFF switch, 1In
the SEND position, the cathode circuits of the r-f and the two
i-f amplificr tubes are opened. All voltages are left aepplied to
the tubes and the converter oscillator is left operating (also
the B.F.0. if in use).

Limiter Control

This control is located below the SEND-REC switch and
is for adjusting the operating level of the limiter tube.
Turn olockwise as required for best limiting effect.

Range Switch

The range selector switch is to the right of the
limiter control. Any one of the six frequency bands may be
selccted by means of this switch. The numbers indicated by the
pointer on the switch correspond to the designations under the
six upper scales on the dial. The range of each position is
given in the following table and the frequencies correspond to
the minimum snd meximum frequencies covered by the main tuning
control when the vernier control is set at 50 divisions.




Range 1 15 Megacycles to 30 Megécycles
2 6. 5 " n 16. "
3 3 . 3 1" 7" 7 . 5 "
4 1.5 " " 3.5 "
5 235 kilocycles to 515 kilocycles
6 97 " " 240 1

R-f Gain Control

The r~f gain control is to the right of the range
switch, This control performs the dual function of an Oli-OFF
switch and as a control of the r-f and i-f sensitivity. The
ON=-OFF switch turns on or off the heater circuit. The control
circuit of the relay in the power pack is connected in parallel
with the heaters, so the operation of this switch controls both
the receiver and the power pack. This switch operates at the anti-
clockwise end of its rotation. When the control pointer indicates
off, the set will be off, and when it indicates 10 or less, the set
will be on. The major portion of the rotation of the control has
to do with the sensitivity; rotating the control clockwise increases
the sensitivity and anti-clockwise rotation decreases it. This
control introduces more or less resistance (over and above that
required for normal auto-bias) between the cathodeg and ground of
the r-f and i-f amplifier tubes., The function of this control on
sensitivity can be made operative or inoperative at will by means
of the M.V.C. (Manual Volume Control) Switch.

MVC-OFF Switch

To the right and slightly above the r-f gain control is

the MVC-OFF switch. In the up or MVC position, the r-f gain control
2scribed in the preceding section functions to control the sensitive-
ity of the receiver as described. When in the down or OFF position,

the control of sensitivity is inoperative, the receiver remaining

at full sensitivity insofar as the sensitivity control is concerned.
The MVC-OFF switch does not affect the On-0ff function of the

r-f gain control,

AVC-0OFF Switch

This switch, located to the right of the MVC-OFF switch,
controls the A.V.C. action. When in the up or AVC position, the
A.V.C. circuit is in operation., In the down or OFF position, the
A.V.C. is switched out of circuit. This is done by grounding the
line supplying A.V.C. to the tubes.



A-f Gain Control

This control is located to the right and below the
AVC-0FF switch. Turning the control clockwise increasess the volume,
It is a potentiometer in the grid circuit of the a-f amplifier and
is supplied by the dstector. The noise limiter circuit is between
the detector and the volume control. A blocking condenser is in
series with the input to the control to stop any d-c¢ current flowing
through the control and thus prevents any noise from this cause at
the moving contact. It gives full control of the loudness of the
headphone or loudspeaker signals. When not using M.V.C. it is the
only control of the output level. When using M.V.C., the volume is
controlled by the r-f gain control or the a-f gain control as desired..
When using #.V.C., without A.V.C., the a-f gain should be kept well
advenced, the main control being by meens of the r-f gain control.
Otherwise, distortion and overloading will occur when the r-f gain
is too great for the strength of the signal being received.

Tone Control

The next control to the right is the tone control.
Turning this control anti-clockwise cuts down the higher audio
frequencies. It consists of a variable resistance in series with
a condenser of suitable value, the combination being connected
across the input to the volume control,

Note Control

This control is to the right of the tone control and
varies the beat-frsquency note by varying the tuning of the beat-
frequency oscillator., The scale has the 0 in the centre. 4he
control consists of a small variable condenser connected in parallel
with the main tuning condenser of the B.F.0. When the pointer is
in the centre position, the condenser is at one-half its maximum
capacity and the frequency of the B.F.0. is the same as that to
which the i-f amplifier is tuned.

Provided that e c-w signal is correctly tuned in and
the B.F.0. is turned on, & very low or inaudible beat will be
produced. Turning the control either way from the centre O position
will alter the tuning of the B.F.O., causing its frequency to
become increasingly greater or less than that of the i-f signal
and the beat note will increase correspondingly es the difference
in frequencies increases, In general, the signal should be tuned
in accurately so that zero beat occurs at O on the scale and then
the NOTE adjustment turned right or left as desired until the pitch
of the note is as required. Under conditions of interference it
may be more satisfactory to turn the control one way or the other,



In some cases reception may be improved by also slightly retuning
the receiver in the direction away from the interfering signal.
The range of the NOTE centrol is up to approximately 5,000

cycles each way from 0.

CW~OFF Switch

This switch is to the right of the main tuning control.
In the up or CW position the beat-frequency oscillator is switched
on. In the down or OFF position the oscillator is stopped. The
switch is in the high-tension supply of the oscillator,

When the B.F.0. is on, A.V,C. is removed from the
converter tube V-2. This varying voltage on the signal grid of the
tubs may cause minor changes in the oscillator frequency, especially
with strong signals on the shorter wavelengths. This slight mis-
tuning is ordinarily not noticed, but when using the B.F.(Q. for
¢=-w reception the variation in the beat note might be objsctionable,

Qutput

This jeck is located in the centre of the panel near the
bottom. It is for plugging in high-resistance headphones. When
a plug is inssrted, the output of the power tube is automatically
disconnected from the output terminals on the terminal panel and is
connected to a resistor of such value as to correctly load the

.power tube., The phone plug connects across part of this resistor

so that the power supplicd to the headphones is approximately 1%
of that which was in the loudspeasker. This proportion gives a
good balance between headphone and loudspeaker volume.

Dial Lights

These lights serve the dual purpose of illuminating
the dial and indicating that the set is on.

INSTALLATION

Power Requirement

The SVR-3 is designed for operation with a Marconi
VP-1 Power Pack Type 85114, The battery load is 5.6 amps at
8.3 volts.,

The power unit is connected to the receiver by means
of the cable supplied with the power unit. This cable is fitted




with a plug connector at one end which fits a corresponding socket

on the power unit. When a suitdble location for the power unit has
been determined, the cable should be shortened to the proper length
required.

The power pack should be located well away from the
receiver and antenns lead. Before mounting it permanently, the
receiver should be checked at all frequencies, particularly in the
region of 100 kc and 30 Mc, for "hash" from the power pack. The
power pack should be tried at different distances from the receiver
and turned to various positions to determine that the position
chosen is suitable as regards "hash".

For complete operating instructions for this power unit,
refer to Operating Instructions #321 accompanying the power pack.

Tubes

Tubes are installed in the receiver at the factory
and the receiver adjusted and tested with these tubes. The tubes
employed, their location in the circuit diegram, and their
functions, are as follows:- '

V-1 R-f Amplifier 6SK7
V-2 Pentagrid Converter 63A7
V-3 lst I-f Amplifier B8SK7
V-4 2nd I-f Amplifier 68K7
V-5 Detector & Noise Limiter 6C8G
V-6 Audio Amplifier & B.F.O. 6C8G
V-7 Pentode Output 6F6

V-8 Electron Tuning Indicator 6US

V-9 A.V.C. Amplifier & A.V.C. Diode 6B8

R.V.C. Radiotrons are, as & whole, quite uniform in
their characteristics among tubes of the same type. However, as
the circuits of the SMR-3 are sharply tuned and the dial calibration
errors small when the receiver leaves the factory, it is advisable
to check any circuits which may be affected when a tube is changed.
This will assure optimum performance from the receiver.

Antennsa

The receiver is designed to operate with a stendard
open antenna of four metres effective height, The primaries of
r-f input transformers are all of the low impedance type, so the
receiver will work satisfactorily when a moderate length of shielded
antenna lead-in is used.




The antenna and ground terminals are on the top of the
chassis at the back, behind the send-receive relay. The ground
terminal is marked #10 and is fastened directly to the metal chassis.
The antenna lead is mounted on a bakelite strip and is marked #11.

An .opening is provided in the back of the cabinet behind the antenna
terminel for bringing in the antenna and ground leads.,

In meking the installation, the antenna and ground leads,
particularly the antenna lead, should be arranged so that they are
kept well away from the power pack leads to ths receiver, the power
pack itself, the battery, the leads from the battery to the control
panel and from thé control panel to the power pack. In addition,
the antenna lead should be kept well clear of all other circuits,

Qutput Circuit

The output transformer is designed to work into a load
of 10,000 ohms, Marconi loudspeaker type 88615 has this impedance,
The output terminals on the terminal panel at the rear right-hand
corner of the chassis are {7 and #8., The output transformer is
an auto-transformer and a blocking condenser is used to keep the
d-c voltaege from the output terminal.

Terminal Panel

A terminel panel is located at the rear right-hand
corner of the chassis. This panel contains terminals for all
external connections other than antenna and ground. There are
eight terminals which have the following designations:-

1-180V / (Red lead from power pack)

2 - Vibrator Relay(Green " " " "

3 - 6 volts /£ (Yellow" " " ")

4 - 6 volts, grounded(Black lead from power pack)
5 - Break-in Relay

6 - Break-in Relay, POS.

7 - 0UT - 10,000 CHMS,HOT.

8§ - OUT - 10,000 OHMS,GROUNDED,

An opening is provided in the case immediately behind the terminal
panel for the leads to the panel.

Send-Receive Relay

This relay is for the purpose of protecting and silencing
the receliver during periods of transmission, and is for break-in
operation,
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It is intended to be controlled by the transmitter. 1In the
"send" position the relay shortcircuits the antenna and ground
connections and also the output. The relay operates by closing
the circuit between terminals #5 ond #6 on the terminal panel.
If more than one raceiver is controlled from common control
contacts, the #5 terminals must be connected in parallel and so
must the #6 terminals.

Cabinet

The cabinet is fitted with four rubber feet. To
fasten the cabinet to the table, if so desired, four bushings and
washers are supplied. Insert the bushings in the rubber grommets
and suitable round-head wood screws through the washers, then put
the wood screws through the bushings and tighten the screws.

OPERATING INSTRUCTIONS

Tuning

The main scales on the dial are only correct when the
bandspread pointer is at 50 on its scale. Under this condition
the main tuning pointer will indicate the frequency to which the
receiver is tuned with an error of less than & of 1%4. To tune in
a given frequency on the short-wave bands, set the band selector
switeh to the proper band and the main pointer to the required
frequency. Then search for the desired signal with the bandspread
control. On the longer waves it will be found unnecessary to use
the bandspread control, as the main tuning control is not as
eritical.,

The bandspread control operates a small varisble gang
condenser connected in parallel with the main tuning condenser.
On account of this, the effectivensss of the bandspread control
in changing the tuning will vary with the setting of the main
tuning control, being greatsr when the main tuning control
is toward the high-frequency ends of the scales and less when the
main tuning control is toward the low-frequency ends.

Phone Or Modulated C-w Reception

When receiving phone or tone modulated signals, it is
usual to use A.V.C. and adjust the output volums with the a-f
gain control, Signals stronger than 3 to 10 microvolts (depend-
ing on the sensitivity of the receiver at that frequency) will then
be substantially constant in output volume, irrespective of
variations in the strength of the received signal. If the signal
drops below the value up to which the A.V.C. delay operates, the
output will vary with variations in the input signal. In cases



11

where the amount of electrical noise is objectionable, the
receiver sensitivity way be reduced to a point where the noise

is not too louds This is accomplished by putting the l.V.C.
switeh in the up position and adjusting the r-f gain control to
give the required sensitivity. The A.V.C., will then function from
this condition. The ¥.V.C., may also be used to keep down the off-
signal noise when tuning from one signal to another.,

When searching for a week signal it is sometimes an
advantage to use the B.F.0., as an indicator, particularly if the
wanted signal is not being modulated at the time of searching. The
B.F.0. should be turned off once the signal has been found.

C-w Recsption

For c-w reception, the beat-frequency oscillator should
be turnsd on by putting the CW switch in the up position and setting
the note control at 0. Tune the signal to zero beat and then turn
the note control to the right or left until the pitch of the note
is as desired. If interference is experienced from an adjacent
signal, one position of the note control may give better reception
than the other. Another expedient which may reduce the e¢ffect of
an interfering signal is to proceed as follows.

With the note control at 0, tuns the desired signal to
& low pitch and then turn the bandspread control in the direction
thet increases the pitch of the interforing signal. Continue this
until the pitch of the wanted signal has increased to 1,000 to
2,000 cycles. The pitch of the interference will be highser than the
signal, Wow turn the note control so that the pitch of the wanted
signal goss down through zesro and up the other side to a suitable
tones The difference in pitch between that of the interference and
the wanted signal will now be much greater than before and under
some conditions may be so high as to be insudible,

Usually, the r-f gain control only will be used for
adjusting sensitivity and volume, the A.V.C. switch being off and
the a-f gain control at maximum. When A.V.C. is not used, care
should be taken that the sensitivity of the receiver is such that
the signal doss not overload the receiver and so cause distortion
or blocking out of the signals. This condition can be avoided if
the a-f gain control is kept well toward maximum and turning back
the r-f gain control to give the desired output. The tuning
indicator will show when the receiver is being overloaded,

Wave Traps

Since the frequency of the i-f amplifier is in the
standard broadcast band, interference may be experienced from a
broadcast transmitier on a frsquency near 575 ke. To prevent this,
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two wave traps have been provided. These wave traps may be set
at any frequency from 540 kc to 675 kc.

If interference is experienced from a transmitter working
on & frequency within this range, adjust the wave traps thus:

Adjust the dial to the setting where the interference
is the worst. Adjust each wave trapfor minimum interference, by
means of the iron-core adjustment on the top of its shield can.
These shield cans are mounted at the back of the top of the chassis
behind the gang condenser. The right-hand trap is in the antenna
circuit and the left-hand one is in the cathode circuit of the r-f
emplifier tube.

If one trap is sufficient to eliminate the interference

from one station, the other trap can be edjusted to a second inter-
fering stetion if there is more than one,

ALIGNMENT ADJUSTIMENTS

I-f Alignment

The i-f amplifier is tunsed to 575 ke, This frequency
should be accurately maintained on account of the low frequency
to which the receiver tunes, The first i-f transformer is directly
behind the dial to the right of the condenser shaft. The adjusting
screws are on the left side of the shield can., The other i-f
transformer is located at the rear of the chassis to the right of
the break-in relay. The adjusting screws for this transformer are
on the back of the shield can andare accessible through holes in
the back of the cabinet,

Apply the i-f signal to the grid of the converter tubs,
This can be done at the stator terminal of the middle section of
the gang condenser. Use a O.l-uf condenser in series with the high
side of the signal generator. Set band switch at 5, M.V.C., and
A.V.C, switches at OFF.

The i~f sensitivity will depend on whether or not the
oscillator section of the converter tube is shorted. For measure-
ment purposes, the oscillator grid must be shortcircuited by ground-
ing terminal 6 of V-2. To do this the chassis must be removed from
the cabinet, For aligning the i-f only, it is not necessary to
ground this grid, but the apparent semsitivity will be indefinite,
although the alignment will be correct,

B.F.0,

Apply the i~f signal, with modulation removed, to the
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converter grid as in the i-f alignment, and turn on the B.F.O.

by means of the CW switch., Set the note adjustment to O. Adjust
the iron core in the coil of the B.F.0. to give zero beat with the
i-f signel. This adjustment is located on the top of the B.F.C.
shield can which is mounted at the front right corner of the chassis.
Check that the note control has the same range of pitch when turned
to the right and left.

R-f Alignment

The signal is aepplied to the antenna and ground
terminals of the receiver through a standard Universal Dummy
Antenna, If the other circuits are not badly out of alignment,
eny band can be adjusted independently of the others and subsequent
adjustment on any of the other bands will not affect its adjustment,

The circuits are adjusted alternately near the high-
frequency and low-frequency ends of the band in question by means
of the "aligning" condensers and the iron-core "tracking" adjust-
ments, These adjustments should be repeated until both are in
correct adjustment at the same time,

The aligning and tracking adjustments occupy the left
half of the chassis., They are arranged in thres double rows from
back to front. These rowsare numbered 1 to 6 from right to left,
the numbers corresponding to the bands.

The diel pointer is sct to the proper place on the scale
and the signal generator adjusted to that frequency; then the signal
is tuned in by meens of the trimming or tracking adjustment as re-
quired., The aligning and tracking frequencies for each band are
as follows:

BAND TRACK ALIGN
1 16 Me 28 Mc
2 7 Mec 15 Mec
3 3.5 Me 7 Mc
4 1.6 Mc 3.2 Mc
5 250 ke 480 ke
6 100 ke 220 ke

When aligning the detector circuit of bands 1 and 2,
it is necessary to "rock" the tuning control as adjustments to
the detector tuning cause a small change in the oscillator tuning
at this end of their range. Care should be taken on these two
bands to avoid a false adjustment due to an apparent meaximum which
may appear when the detector circuit is tuned to the image frequency
or to the oscillator, rather than to the signal,

Note: On band 1 the oscillator is tuned to 575 ke lowsr
than the signal frequency. On the other bands it is higher than the
signal frequency.
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Wave Traps

The factory adjustment of these wave traps is at the
i-f frequency of 575 ke and in the absence of specific interferenoce,
the wave traps should be adjusted to this frequency. To meke this
edjustment, apply a signal of 575 ke to the antenna-ground terminals,
tune the receiver to 350 ke and adjust the wave traps for minimum
signal,

SIRVICING

A good check on the condition of the components of the
receiver 1is by voltage measurement at various points in the chassis.
By reference to the Schematic Circuit Diagram (Diagram of Connections
##88468) the defective part causing an abnormal voltage reading can
be localized,

The following is a list of the normal voltages at the
principal points on the chassis:

Voltages

Conditions: Send-Rec. switch on Rec,
Limiter control full anti-clockwise,
Range switch on range 5,
M.V.Cs switch off,
AJV.C. " .
A-f gain contrecl maximum,
Tons control full clockwisa,
C-w switch off,
Bandspread & main tuning controls at mid-scale.
Heater voltage at terminals 3 & 4 not less
than 6 volts.
H-t supply at terminal 1, 175 volts £ 3 volts.
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Tube socket voltages shown below are positive to chassis unless
otherwise indicated,

Pin! V1 V2 V3 V4 V5 V6 V7 | v8 {_ V9

1 |Ground|{Ground|Ground|Ground}| O 0 GroundiHeater Ground
2 |Heater |Heater|Heater|Heater |Heater |Heater Heater - Heater
3 2.4 170 1.4 2.7 175 30 163 0 105
4 0 60 0 0] 4,2 0.4 175 175 0

5 2.4 | -3.2 1.4 2.7 17 -0.4 0 Ground 0

& 73 0 50 75 20 0 4,2 Ground 75

7 | Ground GroundgGround Ground {Ground| O© ‘Ground; = Ground
8 165 0 60 165 18 0 16 ; - ¢ 8

Other Voltages

Conditions as sbove cxcept as specified,

Limiter Control: Right terminal 20 volts.
Middle " varieble, 0 to 20 volts.
Left " ground.

R-f Gain Control:(M.V.C. Switch Off)
Right terminal ground.
Middle " 0.
Left " variable, O to 20 volts.

(.V.C. Switch On)

Right terminal ground.

Middle " varisble, 0 to 40 volts,
Left " " 20 to 40 volts.

C-w Switch - On: (At tube V6)
Terminal 8, O wvolts.
" 6, 65 volts.
" 5, =2.2 volts,

All voltages measured with a 1000-ohms=-per-volt d-c
voltmeter (except heater voltage if a-c is used on this circuit).

Limits on all voltages £-10% except where specified
otherwise.
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For servicing the power pack, see Operating Instructions
#321 for Marconi type 85081 Powsr Unit whidh accompany that unit.

PERFORMANCE & SENSITIVITY MEASUREMENTS

General Conditions

1. Output load resistance 10,000 ohms.

2, Standard output 100 milliwatts.

3. Hodulation frequency 400 cps.

4, Modulation percentage 30%.

5. Signal input to antenna terminals through standard
universal dummy antenna.

6. Signal input to grids through O.1l-uf blocking condenser.

7. H-t voltage 175 volts /-3 volts.

8. Heeter voltage 6.3 volts £=-.3 volts.

#Note: Antenna and ground leads from dummy antenna to
receiver terminols not to exceed 4 inches eeach,

I-f Messurements

Conditions: Same as for "Voltages"; also short circuit
to ground terminal 5§ of V2.

V2 Grid V3 Grid V4 Grid . V5 Grid

Sensitivity 18 uv £-25% (1,000 uv £-20%|13,000 uv #-20%|1 volt £-20%

Bandwidth |
for 100 ;23 ke £-10%
times ;

Bandwidth 5
for 10 }&1.51«,» A-10% 1 22 ke f-10%

times




R-f Mecasurements
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Conditions: Same ag for "Voltages", except range

switch and tuning controls.

Freq- Sensitivity i Noise : Bandwidth Image
uency i i for 1000 | Ratio
; ! times
Ent, V1 Grid' Ve Grid
Units Me uv.| uv. uv. | mwatts, ke.
i ;
! ] ; i
Tolerance A-50%| f-25% |A-25% | 4-25% | A-10% = if-25%
f |
28 10 | - - 1 40 L oa
Range 1 |20 8 - - ! 40 [ 30:1
16 9 - - i 2.5 |40 Po57:1
15 4,5{ 8 65 8 40 2211
Range 2 |10 5 9 72 9 {40 | 200:1
7 7 13 74 4 40 | 23511
7 5 18 85 3 40 250:1
Range 3 |5 5 14 88 4 40 700:1
3.5 4 10 75 9 40 2200:1
3.2 3 17 64 7 38 1300:1
Range 4 | 2.4 2.5 12 62 10 136 2800:1
1.6 2.5 | 10 60 15 |32 7500:1
.48 2.5 | 20 50 8 |32 380011
Range 5 +35 2 10 50 35 26,5 7500:1
.25 2.5 | 6.5 50 55 |22 21000:1
|
22 3 32 78 10 23.5 unmeasurable
Range 6 .15 3.5 117 74 20 20.5 f "
.1 4 10 74 | 40 16 "
Calibration

With bandspread pointer at 50 divisions, the main
pointer is to be correct at the aligning and track-

ing frequencies on all bands,

At all other parts of the main scales, the actual
frequency is to be within 0.5% of dial calibration,
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Conditions: Sxme as for "Voltages" except:
1. AVC switch up (on).
2. Range switch on 4.
3. Tuning controls at 2.4 Mc.,
4., Signal frequency 2.4 Mc.
5. Volume control set for 500 milliwatts
output for 100,000 uv input.

Input Qutput
uve mMWe

100,000 500 A£-0%
10,000 310 A-10%
1,000 190 £-15%
100 100 £-20%
10 50 £-20%
5 22 A-50%

Conditions: Same as for "Voltages" except:
1, Range switch on 4.
2. Tuning controls at 2.4 lic,
3., Signal frequency 2.4 Me.

Adjust input to give stendard output (100 mw) .
Remove modulation and put CW switch in up position.

Output should not be less than 500 mw when
"Note" control is adjusted for optimum output.

Output Jack

Apply a signal and adjust input so that output
is 500 milliwatts at terminals 7 and 8.

Insert a phone plug with 10,000-ohm load in
output jack, Output 5 milliwatts A£-25%

I-f Rejection

Apply en i-f signal of 100,000 uv to the Ant-
Gnd terminals. When the receiver is tuned to
any of the test frequencies used for antenna
sonsitivity measurcments (except 480 ke), the
output should be less than 100 milliwatts,

At 480 ke, the i-f signal for 100 milliwatts
output is 13,000 uv #-20%




R~f Gain Control

With M.V.C. switch in up position, apply
signal of 1 volt at 2.4 Mec.

Turn r-f gain control enti-clockwise to
minimum sensitivity.

Output to be less than 0.2 milliwatts,

Tuning Indiocator

1.
2.
3.
4,
5.

Tune the signal end increase input until the

Apply a signal at 2.4 Mc,.
M.V.C. off.

AV.C, off.

C-W off.

A-f gain control at maximum.

indicator just starts to indicate.

Output should be bstween 200 and 400 milliwatts.
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PARTS LIST

Part No,. Description Manufacturer Type No.
CONDENSERS

Cl 2000 uuf mica Aerovox 1467XM
c2 15-50 uuf )

c3 16-50 uuf %Trimmer Assembly Marconi 91408
C4 15-50 uuf % |

Ch 15-50 uuf )

c6 15-50 uuf gTrimmer Assembly " 91408
c7 15-50 uuf ;

C8 0.05 uf 200 v, rolled paper Aerovox

9 0.0003 uf £ 1% @ 1000 Cy. " 1469
Cl0 7 uuf Compensator Marconi 91438
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5«44 uuf Air Trimmer

Part No, Description Manufacturer Type No.
Cl1 2000 wuf herovox 1467 X4
c12 Gang condenser )
) Marconi 91301
C13 )
Cl4 0.25 uf 200 v, rolled paper Aerovox
€15 .01 uf 200 v, rolled paper "
Cl86 4 uuf " 14687M
Ci7 16-50 uuf )
Cl8 15-50 uuf ; Trimmer Assembly Marconi 91408
- Cl9 15-50 uuf %
€20 15-50 uuf Trimmer Assembly Marconi 91438
c2l 4 uuf Asrovox 1468XM
c22 170 uuf " 1468XM
c23 3-30 uuf Trimmer Assembly, part
of G20 Marconi 91436
C24 0.05 uf 200 v, rolled paper Aerovox
C25 500 uuf " 1487
c26 330 uuf Trimmer Assembly, part
of C20 Marconi 01436
ca7 0.1 uf 400 v, rolled peaper Aerovox
ca8 0.000326 uf /£ 1% @ 1000 Cy. " 1469
C29 7 uuf compensator Marconi 91438
€30 Gang cond.) part of Cl2 " 91301
C31 ")
€32 0.1 uf 200 v, rolled paper Aerovox
C33 250 uuf " 1468XM
c34 Sickles ATR-98
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Part No. Description Manufacturer Type No.
C35 5-44 uvuf Air Trimmer Sickles ATR-98
C36 5«44 uuf " " " "
c37 5-44 wuf " " " "
c38 5-44 uuf " " " "
€39 5~44 yuf " " " "
C40 7 uuf Merconi 91438
c41 0.0003 uf £ 1% @ 1000 Cy. Aerovox 1469
c42 0.002925 uf £ 1% @ 1000 Cy. " 1464
c43 0.002 uf £ 1% @ 1000 Cy. " 1464
C44 0.001075 uf ,_{ 1% @ 1000 Cy. " 1464
C45 0,0003 uf £ 1% @ 1000 Cy. " 1469
C46 0.00018 uf £ 1% @ 1000 Cy. " 1469
ca7 Geng condenser, part of Cl2 )

) Marconi 91301
C48 " " )
Cc49 0.1 uf 200 v, rolled paper Aerovox
C50 250 uuf " 1469
C51 250 uuf " 1469
cs2 0,01 uf 400 v, rolled paper "
€53 250 uuf " 1468XM
C54 0.1 uf 200 v, rolled paper "
C55 0.01 uf 200 v, rolled paper "
C56 0.25 uf 200 v, rolled paper "
Ch7 250 uuf " 1468XM
C58 0,01 uf 200 v, rolled paper "
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Part No. Description Manufacturer Type No.

€59 0.25 uf 200 v, rolled paper Aerovox |

€60 0.1 uf 200 v, rolled paper "

c61 25 uuf s 1468¥M

ce2 0,01 uf 400 v, rolled paper "

C63 250 uuf R 1469

c64 250 uuf " 1469

C65 125 wuf " 1468301

ces 0.5 uf 200 v, rolled paper "

ce7 500 uuf " 1468

€68 500 uuf " 1468

€69 10 uf 24 v wkg dry elect, Merconi 91437

€70 0.05 uf 400 v, rolled paper A3rovox

Cc71 250 uuf " 1468XM

c72 17,5 uuf max, Marconi 91444

C73 380 uuf Aerovox 1468XM

C74 0,01 uf 200 v, rolled paper "

€75 0.01 uf 200 v, rolled paper "

Cc76 10 uf 3 v wkg, dry elect, Marconi 91437
(part of €69)

c77 0.01 uf Aerovox 1467XM

Cc78 * 0.01 uf 400 v, rolled paper

Cc79 10 uf 20 v wkg, dry elect, Marconi 91437

(part of C69)
C80 0,01 uf 600 v, rolled paper Aerovox
c8l 0.1 uf 400 v, rolled psper "

c82 0.1 uf 400 v, rolled paper "




Part No. Description Menufacturer Type No.
C83 0.1 uf 200 v, rolled paper Aerovox
C84 500 uuf " 1468XM
c85 0.01 uf 200 v, rolled paper "
c86 10 uf 200 v wkg, ) .

) dry elect. Marconi 91440
c87 10 uf 200 v wkg, )
c88 25 uuf Aerovox 1468XM
C89 25 " " 1468XM
€90 5 " " 1468XM
Co1 go " " 1468XM
cs2 125 uuf Aerovox 1468XM
RESISTORS
R1 100,000 ohms & watt I.R.C. BT
R2 15,000 ohms, sensitivity control Marconi 91298
R3 300 ohms % watt IRC BTH
R4 50,000 ohms. % watt " "
R5 1,000 ohms % watt " "
RS 1,000 ohms # watt " "
R7 100,000 ohms % watt " "
R8 25,000 ohms % watt " "
R9 20,000 ohms % watt " "
R10 0.5 megohm, in tuning eye socket #91431
R11 20,000 ohms ¥ watt IRC BT
R12 100,000 ohms & watt " m
R13 100,000 ohms % watt " "
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Part No. Description Menufacturer Type No.
R14 1500 ohms~% watt I.R.C. BT%
R15 650 ohms & watt " "
R16 1,000 ohms & watt " "
R17 100,000 ohms % watt " "
R18 20,000 ohms % watt " "
R19 35,000 ohms & watt " "
R20 300 ohms + watt " "
R21 0.25 megohm % watt " 0
R22 400 ohms % watt " "
R23 15,000 ohms 1 watt " BTl
R24 0.5 megohm 3 watt " BT}
R25 1,000 ohms  watt " "
R26 2,000 ohms % watt " "
R27 50,000 ohms % watt " "
R28 100,000 ohms & watt " "
R29 50,000 ohms & watt " "
R30 Limiter contrecl, 15,000 ohms Marconi 91297
R31 100,000 ohms & watt I.R.C. BT:
R32 50,000 ohms & watt " "
R33 2,000 ohms & watt ". n
R34 Vol. control, 500,000 ohms Marconi 91300
R35 Tone control, 500,000 ohms " 91299
R36 650 ohms % watt I.R.C, BTS
R37 10,000 ohms % watt " "
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Part No. Description Manufacturer Type No.
R38 0.25 megohm & watt I.R.C. BT}
R39 0.5 megelm % watt " "
R40 1,000 ohms 1 watt " BT1
R4l 10,000 ohms 1 watt " n
R42. 1,000 ohms & watt " BT:
R43 0.25 megohm % watt " "
R44 1 megohm & watt " "
TRANSFORMERS

T1 Band 1 R-f Coil Assembly Marconi 91413
T2 " 2 R-f " " " 91044
T3 " 3 R-f " " " 910562
T4 " 4 R-f " " " 91062
T5 " 5 R-f " " " 91068
T6 " 6 R-f " " " 91419
7 " 1 Det. " " " 91415
T8 " 2 Det., " Y " 91046
T9 " 3 Det., " " " 01054
T10 " 4 Det, " " " 910587
Til " 5 Det, " " " 91064
T12 " 6 Det, " " " 91423
T13 " 1 Osc. " " " 91417
714 " 2 Ose. " " " 91048
T15 " 3 Osc. " " " 91050
T16 " 4 Osc, " " " 91060
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Part No. Description Mehufacturer Tvpe No.
T17 Band 5 Osc., Coil Assembly Marconi 91072,
T18 " 60sc. " " " 91427
T19 Antenna wave trap assembly " 00410
T20 R-f cathode wave trap assembly " 90407
T21 #1 I-f transformer assembly " 90412
T22 #2 I-f " " " 90413
123 B.F.0. osc. coil assembly " 904186
T24 Ontput auto-transformer ass'y. " | 89333
TuBES
Vi R-f Amplifier R.V.C. 6SKT7
V2 Converter " 6SA7
V3 lst I-f Amplifier " 6SK7
V4 2nd I-f Amplifier " 6SK7
\£) Detector and Limiter " 6C8G
ve A-f Amp., and B.F.O. " 6C8G
V7 Qutput Amplifier " 6F6
v8 Tuning Indicator " 8U5
V9 AVC Amp. and Diode " ‘ 6B8
Dial light (2) Marconi 93018
SWITCHES
s1 R-f Primary band selector switch section )
82 R-f secondary " " " " g
83 Det., Primary " " " " g
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Part No, Description Manufecturer Type No.
S4 Det. Secondary band selector switch section )
Merconi 91430-483
S5 Osc. tuned circuit" " " " )
86 Osc. cathode tap " " " " ;
S7 Osc. tracking condenser" " " g
S8 MVC-OFF Toggle switch, S«P S-T Marconi 86655
S9 SEND-REZC. toggle switch S-P ST " 86655
s10 -
( CW-OFF %toggle switch D-P DT " 86654
S11 (
S12 ON-QOFF switch, part of sensitivity
control R2.
513 AVC-OFF toggle switch, S-P S~T Marconi 86655
MISCELLANEQUS
RL-1 Send-Receive relay, 6 v d-c 24 ohms Leach 1037
Tube sockets, V1, V2 Amphenol 558
Tube sockets, V3,V4,V5,V6,V7,V9 Marconi 68087
Tube socket, Tuning Indicator V8 " 91431
Front panel mask " 92205
Iron core, 3" " 91302.
" noo Le " 68486
Knob, large, less pointer General Radio 637G
Knob, small, with pointer " " 837A
Pilot lamp socket Marconi 82955
Jl Phone jack, contact ;Zibination Mallory 700

Flexible coupling, for %" shaft National TX10
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“Part No. Description Manufacturer Type No.
Grid cap connsctor UCF 6005
Rubber grommet for cabinet feet Marconi 67110
Sleeve for cabinet feet " 92446
Mein panel escutcheon, complete " 92894

Canadian MARCONI Compaony,
Montreal, February 3, 1941,
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Inst. 321

OPTRATING INSTRUCTIONS

MARCONI VP-1 POWER UNIT

TYPE 85025

WITH OVERALL COVER TYPE 85114

DESCRIPTION

Tho Marconi Typo VP~1 Power Unit is a vibrator
type power supply designed to deliver a maximum output of
180 volts d=-c at 40 milliamperes when uscd with a fully
charged storagec battery of 6,3 volts applied through 10 ft
battery leads consisting of No., 12 flex wirec,

Two chassis, mounted onec on top of the other and
insulated from cach other by rubboer mounting washoers,
comprise the complete unit, The uppcr chassis contains the
vibrator, shieclded transformer, timing capacity and an ref
filter systcm, The lower chassis contains the audio filter
and additional r-f hash filtoring for usc with rcceivers
operating bolow the broadcast band.

This power unit is dosigned espocially for use
with the Marconi LFR-7 rcceiver, but may be usced with any
rcceiver requiring thoe maximum voltagoe and current rcforrcd
to above and in which "B necgative is at ground potontial,
A voltage rangc switch is provided for lowecr voltage and
current ratings than 180 volts at 40 ma, a tablec of which
is as follows: ‘ '

Position No, 1 ~ 115 wvolts at 30 ma
- 100 volts at 40 ma

Position No, 2 = 145 volts at 30 ma
~ 130 volts at 40 ma

Position No., 3 = 175 volts at 30 ma
- 160 volts at 40 ma

Position No.

hB

- 200 volts at 25 ma
-~ 180 volts at 40 ma

Control of the powor unit is by the rcceiver
On=-0ff filamont switch, a relay boing ocmployed for turning
the unit on and off, Protection is given by a lb~amperc
fusc which is accessible from outside tho chassis,
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This power unit may be used with either YAV
positive or "A" negative of the storage battery grounded
by placing the vibrator in its socket according to the
information supplied on top of the vibrator transformer.

The unit is supplied complete with fuse, vibrator,
inter~unit cable, mounting screws, and terminal lugs for
connecting the "A" positive and "A" negative wircs to the
input terminals,

INSTALLATION

5/8" flanges are provided on all four sides of
the unit for rigid mounting and 1t should be mounted by
means of the wood scrows supplled; if it is to be mounted
on a wall it should be mounted in such a manner as to cause
the least strain on the mounting screws, it being prefcrable
to mount the unit with the input terminals and output
socket nearost the floor,

The battery cable leads supplying the 6 volts to
the power unit must not be smaller than No, 12 flex. wire
and should be kept as short as possible to cut down the
voltage drop and should be kept away from the antenna lead=-
in to the receiver,

Connections from the power uni%t to the LEFR=7
receiver is by means of the Pype 85839 cable supplied.
Connections are as follows:=

Yellow Lead to WA" HOT Terminal

Black Lead to "A'" GROUYD i

Green Lead to "A" RELAY i

Red  Lead to H-T L

Connections to any other receiver are as follows:=-

Yellow Lead to A" HOT or ungrounded side of
filaments,

Black Lead to "“GROUNDY, "B" Negative.

Green Lead to the filament side of the filament
on-off switch.

Red Lead to H~T Positive,



NOTE: As the Green Lead of the Type 85839 inter-unit
cable carries the 6 volts for operating the On-0ff
relay of the power unit, it must be connected in such
a manner as to give control of the unit by the receiver
filement switch,

Before the battery is connected to the power
unit the voltage range switch should be set to the
required tap as noted under "DESCRIPTION"; for the LFR=-7
the tap is No. 4., Also, the vibrator should be placed
in its socket according to the instructions on the top
of the vibrator transformer,

NOTE: It is advisable that the power unit be turned off
when any adjustment i1s made on the voltage range swit¢h.

A good ground must be provided for the receiver
earth connection,

MAINTENANCE

Should a hum develop, it is advisable to try a
new vibrator in the unit before any check of the internal
components is made. If this does not cure the troubls,
C2 in the lower chassis should be investigated and
replaced if found faulty.Also check C3 in the upper unit.
See dlagrams of connections 86436 and 86448,

The power unit is well filtered for hash suppresiion
between the frequencices of 180 kc¢ to 21 me and all
condensers used have a voltage rating well above any
voltage that is liable to develop within it., In view of
this 1t is advisable to definitely identify any suspected
interference as r-f hash .before any change to the unitts
components is made. This may be done by bringing the
sntenne lead-in to the receiver near the power unit, If
the interfercnce suspected is hash, a definite rise in
volume will be noticed. If this does not occur the noise
is from some outside source and, if desired, this may
further be checked by connecting the recoilver to a battery
supply. If it is definitely shown that hash is being
induced from the power unit, Cl in the lower unit and Cl
and C2 in the upper unit should be checked and the faulty
unit replaced.

LT the power unit becomes inoperative it is
advisable to check the fuse before investlgating invo
possible internal trouble,




TEST VOLTAGE

All voltages are taken with a 1000-ohms=-per=vol
meter with the voltage switch on tep 4 and with a 40
milliamperes load at 180 volts d-c,

Lower Unit

Terminal "A' HOT 6 volts
Terminal 3 of output socket 6 volts
Junction of L2 and relay contact 6 "
Terminal 4 of output socket.., 180 M
Upper Unit

A" Hot Terminal cscesesssescans 6 volts
Junction of Ll and Clesceesccccsacses 6 volts
B¢ Terminal eessssesassssss 225 vVOlts

Junction of I2 and C3eeeecessescossss SRD L

With a load of 40 milliamperes at 180 volts d-c
connected across terminals 4 and 2 of the output socket
and with no receiver filaments connected, the current
drain of the Power Unit from the battery should be 2,0
amperes plus or minus 5%.

PARTS LIST

Tower Unit

¢l - 1 uf - 200 volt tubular aerovox
C2 - Dual dry electrolytic - 10-10 uf,

350 volts Mallory Type FPD-310,
L1 - Audio Choke Marconi Type 57706
12 - R-F Choke Marconi Type 62942
Relay = 86434,

Upper Unit

Cl = o5 uf - 50V, Mallory Type RF481

C2 = .0075 uf -« 1600 V, Mallory Type OT372
C3 = ,1 uf = 400 V, Mallory Type TP 428

C4 - 1, uf = 50 V, Mallory Type RF482

I1 -« R « F Choke Mallory type RF583

L2 - Audio Choke Mallory type A -40919-1

Tl =« Vibrator Transformer Mallory B-409G6-1

R1 - 5000 ohms % watt,
Vlbrator - Mallory type 725,

Inter-Unit Cable
Marconi Type 85839

Canadian MARCONI Company,
Montreal, Scptewbeir 18, 1939

t
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Resistor Resistor
Unit 88413 Unit 88407
oV, 8A, | 220V, 8A.
STRIP pfa75R ]

STRIP HERTER
GGE. (AT™C2R26262 ™ GE CATPC2026262
SO0 WaTr Ji5 b - Y

S00 WR77 23o v

AAAMAAAA

- 8 ';r'.' ::.i’gg
To Ship's Mains, 110 or220VDC A

Polar‘ity Switch

2

Control Panel 88406 .

3 ' Rate
~ o4 Amps. of
/4 czs A - | Charge
Note: A charging rate of 16 Amp.,
) ; maximum, may be obtained with Resistor
Charge ¢ —

' [ l 0\ |Charge] - Unit 88413 (10 V) by connecting the
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