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SECTION 7.

A MODIFICATION FOR TESTING 807 TUBES
IN THE MODEL OD EQUIPMENTS

The following suggestion regarding the testing
of type 807 vacuum tubes in the model OD series
analyzers has been submitted by the Radio Mate-
rial Officer at NYMI:

(1) The test of transmitting type 807 tubes in
Navy model OD-b tube checkers has often re-
sulted in serious damage to the tube checking
instruments. Apparently self-oscillation takes
place while testing these particular tubes and
causes heavy surge currents and overloads to the
instruments.

(2) A simple method of correcting this diffi-
culty without affecting OD-b ealibration has

MEASURING EQUIPMENT

been found. Wind 25 turns of number 22 enamel
wire over a 50-ohm (1-watt) resistor, Solder the
coil leads to the resistor leads as close to the resis-
tor as possible. Place this unit in series with
symbol 71 (cap connection) immediately under
the front panel.

The Bureau recommends that the assembled
coil and resistor be inserted in a separate patch-
cord in order to eliminate the necessity for modi-
fying the wiring within the analyzer. A suitable
notation should be made on the test chart to
indicate that this special patchcord should be
used when testing 807 tubes.
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MODEL OD SERIES TROUBLE SHOOTING NOTES

DirricuLTy ENCOUNTERED Cause AND REMEDY

Failure of “Spring Back” toggle switches A satisfactory substitute has been found to be Mallory-Yaxley No.
used for “Lamp Test,” “Hum Test,” “Mi- 2007 push button switch. This switch fits into panel holes designed
croamps,” and “Signal Supply”. for toggle switches, provides stable and convenient operation, and

with slight modification can be made to operate as a DPST or
SPST—“normally open” or “normally closed”—U. 8. 8. Long
Island
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FIELD MODIFICATION OF MODEL OF-I
EQUIPMENTS TO OBTAIN USABLE OPERATING
CHARACTERISTICS

Tests conducted by the Naval Research Lab-
oratory on the performance characteristics of the
model OF-1 radio interference locating equip-
ment indicated that the equipment in its original
condition was not usable for its intended purpose.
However, with certain minor modifications, it is
possible to obtain usable operating character-
istics,

Any person or activity capable of carrying out
the specified changes is authorized to perform the
modifications which are as follows:

(1) Use the original tubes if possible; if the
1D5GP tubes are damaged, replace only with
tubes selected for the following characteristics as
measured on a General Radio vacuum tube bridge
type 561-C or equivalent: a plate current of 0.4
ma, or higher, and a transconductance of 145 or
higher with 2.0 volts on the filament, 85 volts on
the plate, 62 volts on the screen grid, and —6.15
volts on the control grid. If the bridge is not
available, the tubes should be tested on a Navy
model OD vacuum tube analyzing equipment,

(2) Move the attenuator and mount it near the
attenuator switch to permit the shortest possible
lead lengths. (Less than one-half inch to the
“X100” step if possible.)

(3) Pad the “X100” step of attenuator C-113
with sufficient capacity to permit correct adjust-
ment at 1 me. with a 15-mmfd. dummy in an-
tenna lead. (125-225 mmifd.)

(4) The load on the type 1P1 ballast tube
must be adjusted to permit regulation of the fila-
ment voltage at 2.0 volts as the “A” voltage drops
from 3.0 to 2.4 volts. (Do not rely on the OF-1
meter for “A’ voltage measurements.) Proper
adjustment usually can be made by paralleling
R120 with ancther resistor in the range of 40 to
100 ohms. The correct value must be determined
by trial for each set. This adjustment will apply
only to the individual 1P1 and particular set of
tubes employed. A replacement in either may
require & new adjustment.

(8) Change the battery in the AVC bias to 3
volts. Use the “Z” cell originally in parallel with
the d-c amplifier bias and connect it in series with
the AVC bias.

(6) Cut out multiple grounds on the coupled
wave traps, i. e., cut the ground bus running from

the common terminal of C-114 and C-115 to the
selector switch. Leave only one ground lead as
shown in Figure 4 of the instruction book.

(7) Connect R118 and R119 in parallel. This
can be done readily by shorting between the “X"
and “A” contacts of switch 8105 (rear).

(8) Diseonnect the screen lead of V=101 from
its contact at the screen of the V=102 socket and
connect V-101 to the positive terminal of the
G=10 socket through a 30-ohm resistor.

(9) Disconnect the first i-f screen lead from its
contact at the front section of the selector switeh
(8-107) and connect it directly to the positive
terminal of the G-10 socket.

(10) Cut out the wire that runs from the screen
of the first i-f socket to one end of R133. Con-
nect that end of R133 to the positive terminal of
the G-10 socket. ‘

(11) Disconneet the lead from R-~115 to the
rear section of the attenuator switch at R-115
and connect this lead to the positive terminal of
the G-10 socket through a 330-obm resistor.
(R-115 is no longer used.)

(12) Replace R-134 with a 375-ohm resistor
or connect 500 ohms in parallel with it.

(13) Connect a 1000-ohm resistor in series
with R-133.

(14) Check the alignment of the i-f trans-
formers and if necessary to realign, follow the
instruction book for model OF-1.

(15) Realign the r-f section. Follow the pro-
cedure in the instruction book. Refer to the cor-
rections given in reference (b).

(16) Align the i-f rejection circuit. Follow the
procedure in the instruction book.

(17) Align the output meter. Use the proce-
dure given in paragraph (x).

(18) Connect a 5-mmfd. condenser in parallel
with C105 if necessary, to increase the gain at
the lower end of band “C”.

(19) Check the meter seale tracking on at least
three frequencies on each band. If the set is in
proper alignment, it should be quite uniform over
all frequencies on the “X” and “A"” bands, and
within a 10 percent error on all frequencies on the
“B” and “C” bands.

{(20) If the output meter tracks differently at
frequencies on the “X” band than at 1 mc. where
it was aligned, the trouble is probably due to re-
generation. To correct this, tune the OF-1 to
300 ke. and without signal input observe the
meter as the gain is advanced to maximum. A
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FreUre 1.—Revised schematic of model OF-1.
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Jarge meter deflection (50 microvolts to full
scale) indicates regeneration, Tune C-114 and
C-115 for minimum deflection.

{(21) Many factors influence the accuracy of
the meter scale tracking at higher frequencies.
The i-f resonance curve should be round topped
and symmetrical. The oscillator should track
perfectly at all frequencies and should have ex-
vellent. frequency stability within the normal
changes in plate and grid voltages which occur
with varions input signal levels and gain set-
tings. An r-f trimmer and a mixer trimmer of
proper capacity range are necessary to assure
the alignment of the tuned cireunits over the en-
tire range of frequencies of each band. The bal-
Jast tube should be capuable of maintaining a
constant filament voltage. Asnone of these fac-
tors are met or wholly provided for in the de-
sign of the OF-1, errors in meter scale tracking
are possible at spot frequencies within bands
“B” and “C”. The “X” and “A” bands have
sufficient adjustments for good oscillator track-
ing. Uniform meter scale tracking results at
all frequencies within the “X” and “A” bands.
Insuflicient adjustments on bands “B” and “C”
result in non-uniform meter scale tracking.

(22) Calibration data should be taken in ac-
cordance with the instruétion books for the
OF-1. Any changes in tubes or alignment that
effect the scale spread of the meter made after
calibration will necessitate new calibration
curves.

(23) The following changes are suggested to
improve the ease with which calibration adjust-
ments can be made:

* (@) Replace the tapered 2-megohm poten-

tiometer R130, used as gain control, with a

2-megohm linear potentiometer.

(b) Connect 100 ohms in parallel with
R132, the input control.

(24) The following procedure for scale align-
ment of the output meter is suggested in place
of the procedure given in the OF-1 instruction
book.

(2) Turn ATTENUATOR switch to
ADJ. Zero and set the meter needle to read
zero by adjusting the ZERO knob.

(&) Turn ATTENUATOR switch to 1.
Apply a 100-microvolt signal at approxi-
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mately 1000 ke to the ANT. and GND termi-
nals. Tune the equipment to this frequency
by means of the FREQUENCY and R. F.

CTRIMMER knobs.  Adjust the GAIN knob

for a meter reading of 100 microvolts, Set
the signal generator for 1000 microvolts and
adjust R-127 for a meter reading of 1000
microvolts, Repeat the gain adjustment at a
100-microvolt input and the R-127 adjust-
ment at a 1000-microvolt input until the 100-
and 1000-microvolt marks on the meter are in
alignment with the signal generator.

. (¢) Decrease the signal generator output
to 10 microvolts and check the reading of the
meter. If the meter reads low, obtain a new
zero adjustment in the manner given in (d).

(d) With the ATTENUATOR switch on
ADJ, turn the ZERO knob counterclockwise
to a position near its limit and turn R128
clockwise part of a turn. This will unbalance
the meter which must be made to read zero by
adjusting R129.

(¢) A change in R129 upsets the previous
100- to 1000-microvolt alignment of the meter,
so repeat (b) and again check the reading for
a 10-microvelt input as in (¢).

(f) If the 10-microvolt reading is still low,
repeat (d) and (e).

(g) When a 10-100-1000-microvblt meter
alignment is obtained, check the readings at
40- and 400-microvolt inputs. 1f a low read-
ing is obtained for a 40-microvolt input and
a high reading is obtained for a 400-microvolt
input, repeat (d) and (e), making adjust-
ments of R131 and R128 in the same manner
as when 10 microvolts read low.

(A) This may cause the meter to read high
for a 10-microvolt signal. If so, repeat (d)
and (¢) until the percent error at the 40- and
400-microvolt levels is the samne as the percent

. error at the 10-microvolt level. With matched

tubes, selected for the OF-1, this will give
meter scale tracking within 5 percent over the
entire reading range of the scale.

() If the above procedure fails to yield
good meter scale tracking, switch 1D53GP
tubes in the r-f and two i-f stages to obtain a
better match of tubes in the AVC stages.
Then repeat the alignment procedure above,
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(/) A revised schematic incorporating
these field changes plus the correction of a
few errors in the original drawing is printed
herewith as Figure 1.

®

CHOICE OF TUBES FOR MODELS OF, OF-I|
AND OF-2 INTERFERENCE LOCATORS

Difficulty is frequently encountered in the
operation of the models OF, OF-1 and OF-2
interference locators after replacement of one
or both of the intermediate-frequency amplifier
tubes, type 1D5GP. This is due to the fact that
replacement tubes for these equipments must
be especially selected in order to provide proper
operation of the equipment.

The Naval Research Laboratory has con-
ducted tests to determine the proper charac-
teristics for type 1D3GP tubes for replacement
use and found that tubes must be chosen for
two criteria: a high transconductance to allow
calibration; and proper slope of the plate cur-
rent versus grid voltage characteristic curve in
order to provide proper tracking of the meter
scale.

It was found that a satisfactory 1D5GP tube
should have a plate current of 0.4 milliamperes
or higher and a transconductance of 145 micro-

Supplement No. 32
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ohms or higher when the tube is operated
under the following conditions: filament volt-
age 2.0 volts, plate voltage 85 volts, screen
voltage 62 volts, and control grid bias—6.15
volts. It should be emphasized that tests to
determine the suitability of replacement tubes
should be made using a tube tester such as the
General Radio vacuum tube bridge model
561-C or Navy model OD. Tests made with
“English reading” good or bad scales such as
Navy model OZ are of no value in determining
the proper characteristics of the 1D53GI tubes
for this use. :

L
=» NOTE ON OF-2 INSTRUCTION BOOK

At the suggestion of the Electronic Supply
Oflice and with the agreement of the Electronic
Development Laboratory and the Bureau of
Ships the following change in the suggested re-
placement for capacitor C-16 in the OF-2 has
been made: :

Capuacitor NT48771-C10 (10% tolerance)
will be used as a replacement instead of
NT48771-C2 (29 tolerance) originally recom-
mended. 1/1/51 L
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MODEL OF SERIES TROUBLE SHOOTING NOTES

DiFrFicuLTY ENCOUNTERED Cavuse aNp REMEDY

Model OF-1.—Inability to set meter to zero Check potentiometer R128 mounted on back of chassis. This con-
by adjustment of zero set control on front trol has been found to develop a high resistance leakage to chassis,
panel. ' the leakage being of the order of 100,000 ohms. A replacement

control is furnished in the spare parts, After replacement, the
meter scale spread should be adjusted as described in paragraphs
5-10 to 5-19 in the instruction book. Adjustment of the meter
scale spread need not be followed by realignment as implied in
the instruetion book. In paragraph 5-13, page 21, line 2, the word
“positive” should be changed to “negative”, and in line 3 the word
“negative” should be changed to “positive”.
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MODEL OQ SERIES TROUBLE-SHOOTING NOTES

DIFFICULTY ENCOUNTERED

=»Model 0Q-2 Vacuum Tube Analyzer—
Short-test indicator showed short on
positions 4, 5, and 6 with either good tubes
or no tubes in the sockets.

CAUSE AND REMEDY

After checking all circuits, trouble was found in the short-test
gwitch. Metal dust had accumulated on the underside, causing
a short between the contacts. A thorough cleaning cleared up the
trouble. USS LST 611. 10/1/50, €=

October 1950 C
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=» MODERNIZATION FIELD CHANGE KIT
FOR NAVY MODEL OZ SERIES
TUBE TESTING EQUIPMENT

Since a suflicient number of Tube Testers
TV-3/U are not available at the present time
to replace all Navy Model OZ Series, the Bu-
reau of Ships has procured approximately 900
Field Change Kits for the modernization of
Model QZ Series equipments. The accomplish-
ment of the field change will permit the test-
ing of many new type tubes which cannot be
tested presently by the Model OZ Series equip-
ments. Navy Field Change No. 1-OZ, No. 1-
0QZ/-1, No. 1-07-2 entitled “Installation of
Normal-Low Signal Switch and Tube Socket
Adapter MX-1123/U"" consists of the fol-
lowing:

1. Adapter Unit MN-1123/T.

. Ome switch assembly.

. Two test leads.

. Ome lighthonse adapter.

. Two instruction book supplements.

The adapter unit can be stowed in the lead
compartment of the Model OZ Series Tube
Tester. It receives all necessary test voltages
through a cable terminated in an eight-pin plug
for insertion into the octal test socket on the
panel of the tube tester. A group of six sockets
on the panel of the adapter will accommodate
the newer type tubes, and the application of cor-
rect test. voltages to the proper pins is accom-
plished by means of seven selector switches also

o

T e
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located on the adapter panel. Two test leads
serving as grid and plate connections and an
adapter for lighthouse tubes are supplied as
accessories with the tube socket adapter.

The switch assembly which consists of a tog-
gle switch with two resistors and appropriate
wiring already attached is to be installed in
the tube tester in accordance with instructions
furnished.

The supplementary instruction book describes
the new adapter and gives complete up-to-date
and revised tube test data information for all
current receiving type tubes.

Since the number of field change kits is
limited, it is requested that only tube testers
in good electrical and mechanical condition be
modified.

The symbol designations of the test leads as
indicated on Page 3 of NAVSHIPS 98199
Electronics Field Change Bulletin No. 1-0%,
No. 1-0Z-1, No. 1-0%Z-2 and in Table 6-1
(Page 6-5 and 6-6) of the Supplementary In-
struction Book, NAVSHIPS 95198-1, 900,346
1B-2, 95200-1 are in error. W-201, W-202,
and W-203 of the Field Change Bulletin should
be corrected to W—-202, W—203, and W-204, re-
spectively. W-201, W-202, W-203, and W-204
of Table 6-1 should be corrected to W-202,
W-203, W-204, and W-201, respectively, The
correct symbol designations are shown in
Figure 1-2, Page 1-3 and in Table 1-3 on Page
1-2 of the Supplementary Instruction Book.
7/1/51 «

°
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MODEL OZ SERIES TROUBLE SHOOTING NOTES

DirricuLty ENCOUNTERED Cause anp REMEDY

Meter would read baekwards against pin, Trouble was traced to a bad factory solder job. A “gab” of solder

without depressing any of the test but- was shorting two of the lug connections on the push “switch”
tons, when certain tubes such as the labelled RECTIFIER STANDARD. Exira solder was removed
504G, 573, 6H6, 6SN7, 6A6, etc. were in- and the tube tester worked properly on all types of tubes.

serted for test. This occurred infrequently
and only when certain specific types of
tubes were tested. Other types checked
normal.

Communication Equipment Maintenance Bulletin
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MODEL OAL TUBE CHART tube type 1A3. Under short test it should read

The Precision Apparatus Company’s Supple- “1A3—must show short on ‘B’, 'E’, and ‘F"."—
mentary Tube Chart Form DRC (supplement U. 8. M. C. Depot of Supplies, Philadelphia.
8-15-44) contains incorrect information on the ®
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=» MODEL OCL YACUUM-TUBE TESTING
EQUIPMENT

There seems to be some confusion in the field
as to which material presents the correct data,
the chart furnished in the cover of the equip-
ment, or the Table 41 (Mutual Conductance
Test Data) in the model OCL nstruction book
(NAVSHIPS 900,807). Both the chart data
and the instruction book data are correct, al-
though they give different settings of the con-
trols.

The chart in the cover lists settings for a se-

January 1948
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lected group of tubes on the basis of the red-
green scale readings. The test data in the in-
struction book gives settings for reading the
mutual conductance directly on the numerical
scales of mutual conductance.

This information is noted in paragraph 3 (a),
section 4 of NAVSHIPS 900,807. 1t is recom-
mended that the warning note, “Settings are
for Reading Mutual Conductance”, be promi-
nently placed on each sheet of the test data in
NAVSHIPS 900,807, 10/1/47. &=
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