






































24 CONFIDENTIAL

THIS SHEET OF TEST LIMITS IS A PART OF SPECIFICATION JAN-1A

F1=/0Mc.

Description: Transmitting Triode
' Ratlngs: Ef Eb
Maxcimum: v kVdc
B.R.F.: 7.5¢5% 6.0
C Telep: 7.5¢5% 6.0
C Telep: 7.5¢5% 45
C Teleg: T.5¢5% 6.0
C Teleg: 7.5:5%. 4.0
2.5

Test Cond.: 7.5 Vac.

Dimensions: As per Outline

#Base: 4-pin

##¥Pin Connections: As per outline

RN

#%Cap: As per outline

#*%Cathode:
¥¥*Envelope:

Thorlated Tungsten Filament
As per outline

Test

Holding Period:
F-6a(2) *Drop:
F-6b(1l) *Vibration:
F-6b(3) #*Bump Test:
F-61
F-6g(1)
F-6g(6)
F-6£(9)
F-0Q(1)
*-64(2)

Filament Current;
Terid Current:

Grid Emission:

Grid Voltage:
*Amplification Factor:

*Power Oscillation:

F-6c(5)
F-6p

Peak Emission:

#*Capacitance:

Life Tests

Life Test Fnd Point:

Conditions Min.

Note 1

No Voltages

Angle-10°

t-15;Ic—+500mAdc ;Ef=8.0Vac

Eb-4000Vdc ; 1b-280mAde ;F-84c
Ic=65mAdc ;Rg-5000

eb=ec-2500v;Note 2

Group C;Power Oscillation

Pesk Emission ana

Grid Fmission -500

JAN-450TH
31 May 1945

Nots 1.

In addition to the 24 hour holding period, ten percent of the tubes in any
production lot shall be held for.

a period of 72 hours. If more than two

percent of the tubes fall to meet the limits specified in the test marked
with a "dagger™ sign, the tubes represented by this sample shall be subject

to recall and all tubes shall be
Hote 2t

held for a peried of 72 hours.

Voltage shall be applied in pulses such that the tube will not be damaged.

JAN - 450TH

©
7 A8B t.250

\

APPROVED
ALTERNATE

@

11,938 +.375

CONSTRUCTION

i
3
Qg
3

E5iS

28] MAX,
.193 MIN.

®

@

MIN.

®
—2:748—>

1312

@
326 MAX—-» =
294MIN,

DESIGN TEST MEASUREMENTS:
A,B,CDZ

TYPE APPROVAL MEASUREMENTS
EFGHJKLMNPRS'I;UVWX,

FILAMENT.

JAN-450TH
31 May 1945

187+002DIA.

5

Y

FILAMENT 3
CONNEGTED TO
2 INTERNALLY

FILAMENT 4
CONNECTED TO
1INTERNALLY

JaR-4237
21 May 1948

2 are those w[ene:f to on the Test Limit Sheet, Fignre 1),
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Using the 450TH as a typical example of the tests for
transmitting tubes, test-limit and tube-outline drawings
for the 450TH have been reproduced from the JAN-1A
specifications, in figures 1 and 2 respectively, and will bz
used in an analysis of the test procedure. The accom-
panying photographs showing factory shots of Eimac

450TH tubes under test were provided by Eitel-McCul-
lough Inc.

Above the double line on the test limit sheet is given
the descriptive matter relating to the tube, and maximum
ratings under certain operating conditions. Also listed
above the double line are the test conditions under
which nearly all the tests are to be made, and certain
mechanical requirements the tube must meet. The latter
requirements are those preceded by a double asterisk
(**) and are determined by “Type Approval” tests
performed at a government laboratory. F1 is the maxi-
mum frequency (40 Mc for 450TH) at which maximum
plate voltages and plate input must be reduced.

Below the double line are given minimum required
tests which each tube must pass to meet military require-
njlents, plus additional “design” tests, preceded by a
single asterisk (*), which are to be made on a certain
percentage of the tubes.

The first column below the double line, titled *'Ref.”
r_efers to the basic section of the JAN-1A in which are
llsFed the basic requirements of the test, defining such
things as type of test equipment and duration of test.
These tests for the 450TH are given below. Column
two merely names the tests. Column three gives the con-
dition under which the test is to be made, if these differ
from the ““Test Conditions” given above the double line.

Column four gives the minimum and maximum values
which define an acceptable tube under the specified con-
ditions.

Minimum required tests to which a 450TH is sub-
mitted are as follows:

F-3. Holding Period: Unless otherwise specified,
tubes shall be held without operation for a minimum
period of 24 hours after the completion of all manu-
facturing processes. The tests indicated by a dagger (1)
on the tube specifications sheet shall be made at the
conclusion of this period.” Other required tests may be
made before or after the “Holding Period”. The tests
indicated by a dagger (i) may be eliminated on tube
types requiring a holding period of 24 hours provided
that: (1) a check of all production tests is made after
the holding period on a 10 percent sample (not less than
100 tubes of any lot), (2) the manufacturer has
previously made all tests specified except life test, and,
(3) all tubes having shorts, discontinuities and air leaks
are eliminated before packing the tubes. All production
tests shall be applied to all tubes if more than 2 per cent
of the sample tubes fail to meet the test limits.

F-6a(2). Carton Drop Test: Each tube shall be
packaged and packed as for shipment and the packed
shipping cartons shall be dropped four times (once on
their tops and bottoms and once on each of two adjacent
sides) from a height of three feet above a rigid surface.
This test may be waived on any order where tests have
been previously made to the satisfaction of the inspector
on the same type of tubes packed in the same type of
cartons, Later a packing specification (JAN-P-75) was
written which defined the type of packing to use.

F-6b(1). Vibration — Method A:
Each tube to be tested shall be mounted
rigidly on a platform which is capable
of being vibrated with simple har-
monic motion of 0.04-inch amplitude
(total movement of 0.08 inch). Each
tube shall be vibrated for one minute
over a frequency range from 12 to 25
c.p.s. in a direction normal to the
plane cutting the tube elements at their
greatest cross section. The tube shall
then be vibrated for one minute over
the same frequency range in a direc-
tion parallel to the plane cutting the

Rotating Test Unit. This unit is used
g ]o_r measnring grid bias required to
3 o give specified value of plate current at
Specified plate voltage, and for measur-
ing grid current under the same
conditions.

elements of the tube at their greatest cross-section, and
perpendicular to the axis of the elements. For tubes
which have cylindrically-shaped elements, two positions
shall be chosen which are 90° apart, one of which, due
to the geometrical arrangement of the element supports,
should produce maximum displacement of the elements.
When this test becomes a production test, the time shall
be that necessary to obtain a stable reading.

F-6b(3). Bump Test: Each tube to be tested shall be
mounted in a vertical position in the standard bump-
test equipment. The hammer arm shall be released from
the specified angle and allowed to strike the glass ea-
velope at an angle of 45° to the plane of the press seal.
The hammer shall strike the tube in a position such that
free pendulum motion is obtained without excessive
wobble. This procedure shall be repeated three times.
Subsequent to this test, the elements of the tube shall
show no significant dislocation, the tubes shall be in-
spected to insure compliance with all the requirements
of mechanical assembly, and the results of all the tests
shall be within the limits on the tube specification sheet.
If the first 10 tubes successfully pass this test, the test
may be waived on the balance of the selected tubes, at
the discretion of the Government inspector.

FGi. Heater or Filament Current: The specified
voltage shall be applied to the heater or filament. Cur-
rent shall then be within the limits specified. During
this test no other elements shall be conducting.

F6d(2). Power Oscillation Test: When the frequency
of operation is not specified, each tube shall be operzfted
in a self-oscillatory circuit, or as a separately-excited
amplifier, at any frequency not in excess of F1. If an
oscillatory frequency is specified, the test frequency shall
not be less than that value but may be above if the
manufacturer desires. Unless oth_erwise speciﬁed, the
plate voltage and plate input current shall be the value
specified under the rating for class-C telegraphy; the
load circuit being adjusted to obtain not more t}?an the
specified plate input current and the grid excitation be-
ing adjusted until the grid direct current is within 20
per cent of the value specified under “Oscillation Test”.
A resistor of the specified value (10 per cent tolerance)
shall be connected in series with the grid circuit. Under
these conditions the total (not “useful”) radio-frequency
plate power output of the tube shall be within the limits
specified or, for separately excited circuit, shall exceed
the minimum limit by at least the amount of the driving
power, and the tube shall operate satisfactorily without
sign of gas discharge or other injury. In the case of
tubes having a rated plate dissipation in excess of 150
watts, the duration of this test shall be five minutes.
However, oscillation tests conducted on "Type Ap-
proval” samples may be continued for one hour.

Vibration Test Unit. This unit simulates the vibrations
to which a tube must be subjected before it can be passed
for military use.

F-6f(9). Grid Voltage: With the specified potentials
applied, the grid voltage necessary for the conduction
of the specified current shall be within the limits on the
tube specification sheet.

F-6g(1). Total Grid Current: With the specified
voltages applied to the tube, the total grid current read
with a series microammeter (the total external circuit
resistance not exceeding 100,000 ohms) shall be within
the limits specified. The duration of this test (including
preheating time at specified test conditions, if continuous
with the test), shall be 2 minutes unless a greater dura-
tion is specified or, in the case of tubes having a specified
maximum current of 5 microamperes or less, it shall
be only long enough to establish a steady value. When
a greater duration is required, a test period of 3 minutes
will be permitted if the grid current at the end of this
time is stable, is no longer rising, and does not exceed
the limit specified. (Note: t is test duration in seconds
unless otherwise specified.)

F-6g(6). Primary Grid Emmission: By means of a
suitable rectifier and 60-cycle a-c source, the grid shall be

Lz TVILINIdIINOD



28 CONFIDENTIAL

Aging Rack. The tubes are placed in

this rack and power is applied. This

process ages the tubes before they are

subjected to the tests set up on the
Test Limit Sheet.

heated during the positive half cycles
and the presence of primary emission
measured during the negative half
cycles. The voltage shall be adjusted
for the average grid current specified
on the tube specification sheet. The
primary emission current shall be not
greater than the limit specified.

F-61(1). Amplification Factor: The amplification

factor of tubes shall be measured by any method de-

tailed in the 1938 Report of the Standards Committee
of the Institute of Radio Engineers, or equivalent
method, and shall be within the limits specified.
F-6¢(5). Peak Emission: The filament or heater po-
tential shall be applied, and the grid or grids if present
shall be connected to the plate. A suitable capacitor
charged to the specified potential shall be discharged
through the tube and a load resistor. The peak current
shall be measured by an oscilloscope suitably calibrated.
An equivalent method may be used. There shall be no
evidence of sparking during the latter half of this test,
and the peak current shall be within the specified limits.

F-6p. Capacitance: The grid-cathode capacitance
(Cgk), plate-cathode capacitance (Cpk), grid-plate ca-
pacitance (Cgp), and any other specified inter-electrode
capacitances, shall be measured with the cathode cold
and with no direct voltage present. The vacuum tube
shall be in its complete form with its base or with its
leads. The tube pins and leads shall be shielded from
each other and from other elements of the tube so that
they and their connections shall not form part of the
capacitance being measured. Unless otherwise specified
capacitances shall be measured with standard tube shield
or metal envelope connected to cathode. Transmitting
tubes with bulbs larger than ST-16 shall be measured
without a shield, as will smaller transmitting tubes if
their ratings specifically prohibit operation with a shield.
Tubes read with or without an external shield shall have
connected to cathode all external metal parts integral
with the tube and not at terminal potential. Such parts
are lock-in tube bases, metal base shells pins with no
connection, etc. When capacitance measurements are
made on indirectly-heated tubes the heater shall be con-

nected to the cathode unless in special cases the measure-
ment is between the cathode only and other elements, or
the heater and other elements. For vacuum tubes having
elements other than a control grid, a plate, and a cath-
ode, the additional elements of the active section includ-
ing internal shields shall be connected to the filament
or cathode by the shortest possible connections. For a
multiplex tube structure all elements of the other sec-
tion(s) shall be grounded except when reading inter-
section coupling capacitances. In general, grid-plate
capacitance measurements shall be made with all other
parts of the tube structure grounded, input capacitance
measurements between the control grid and all other
paits of the tube structure with the plate grounded, and
output capacitance between the plate and all other parts
of the tube structure with the grid grounded. The meas-
urements shall be made by any of the methods described
in the 1938 Report of the Standards Committee of the
Institute of Radio Engineers or by an equivalent method
as exemplified by the direct-capacitance high-frequency
bridge-type circuit or the direct-capacitance high-fre-
quency transmission-type circuit, as shown by RMA
Standards Proposal No. 140 dated April 27, 1943. On
transmitting tube types employing a2 metal sleeve type

base the capacitance measurements shall be made with-
out grounding that sleeve,

F-4. Life Tests: Tubes to be furnished without a serv-
ice life guarantee shall be subjected to life tests, under
the conditions specified on the tube specification sheet,
throughout the production of the order, in accordance
with paragraphs F-4a, F-4b, and F-4c of this specifica-
tion, and records of test data shall be reviewed by the
inspector. Tests may be run intermittently or continu-

ously at the option of the manufacturer unless otherwise
specified.

The 450TH Transmitting Tube—View on the left
shows the three elements before assembly.

F-4b. Life-Test End Point: The criterion for life-test
end point shall be that tube characteristic specified on
the tube specification sheet, and a tube shall have reached
the end of its life when the limits specified for that
characteristic have first been reached when measured
under specified test conditions. Where two or more tests
are specified for Life Test End Point, failure of any one
of these tests shall constitute failure of the tube. When
optional tests are specified on the tube specification
sheet, that one selected by the manufacturer at the start
of the test shall govern. Tubes shall be life tested under
the conditions specified on the tube specification sheet.

A variation of 10 per cent of the rated electrode poten-
tials, except for filament or heater voltage, shall be per-
missable provided the dissipation is maintained.

When a new production run is started, the inspector
may release for shipment after satisfactory completion
of 509 of the number of hours specified for life tests.
In the event of continuous production and on the basis

of preceding satisfactory life tests, tubes may be accepted
even though the life tests from that particular lot have
not been completed.

At the conclusion of the time specified for life test,
the average life of the tubes placed on test shall not be
less than 80% of the number of hours specified. If this
percentage is not attained, all tubes represented by the
samples shall be rejected subject to negotiation. The life
of each tube shall be determined by adding to the hours
of life at the last life-test-end-point passing test of the
tube; either 10 per cent of the hours specified as the
minimum life, or 1/ the hours between the last life-test-
end-point passing test and the life-test-end-point failure
test, whichever value is smaller.

While the foregoing analysis covers only the tests
specified for a 450TH transmitting tube it is hoped that
it also points out the extent of the work accomplished
by the Joint Army-Navy Electron Tube Committee, in
sctting up the JAN-1A Specifications.
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Spare Parts
Terminology

M Various interpretations of the nomenclature for Elec-
tronic Spares cause no end of confusion to all activities
concerned. All electronics personnel should be familiar
with the correct terminology, and should use it in all
applicable correspondence, dispatches, requisitions, in-
ventories, etc. The following outline will assist in
properly identifying electronic spares for radio, radar,
sonar, and fire-control radar (Mark) equipments.

TABLE I—Radio, Radar and Sonar Spares

Correct Often Referred
Designation to as Usage
Equipment Individual, Oper-  Equipment Spares are

Spares ating, Station, issued with equipments
Mobile, Ship or to all using activities.
Primary Spares.

Extra Equipment (no equivalent) , These are exact dupli-
Spares cates of Equipment

Spares and are issued
to vessels to replace
spares lost by fire, water
or battle damage.

Tender Spares Base Issued to tenders, re-
pair ships and some
special-service vessels.

Stock Spares

Bulk, Navy Yard [Issued to Navy yards

Secondary or and advance bases or

Depot Spares otherstockingactivities
for replenishment of
Equipment and Tender
Spares.

*Supplementary  Different Issued to Navy vyards
Spares (for List Spares and other stocking ac-
Equipment, tivities for issue to
Tender or vessels,

Stock Spares)

TABLE II—Fire-Control (Mark) Equipment

Correct Often Referred
Designation to as Usage

List “*A" Spares  (no equivalent)
ments for parts most
liable to failure, less
vacuum tubes. (Each
equipment is supplied
with List A" Spares
and one spare set of
vacuum tubes).

Consists of replace-

List ““‘B" Spares  (no eguivalent) Replacement for parts
not commonly subject
to failure, issued to
vessels having stowage
space to carry these
parts. (One set of List
“B" Spares will nor-
mally maintain four or
more fire control radar
equipments.) None of
the List “B’’ Spares are
incorporated in the List

“A" Spares.
List “C" Spares Drawer or Unit  This type consists of
Spares complete replacement

units of an equipment,
supplied to vessels hav-
ing stowage space to
carry these parts. One
List ““C" Spares usually
is sufficient to service
one equipment,

List D" Spares  Bulk A" Spares Supplied to shore fire
control radar mainte-
nance activities, Con-
tains the same items in
the same quantities as
List ““A’ Spares.

(Packed in wooden
_ cases.)

Bulk ““B" Spares Supplied to shore fire
control radar mainte-
nance activities. Con-
tains the same items in
the same quantities as
List “'B" Spares.

(Packed in wooden
cases.)

List “E" Spares

* Supplementary Spares are sets made up of types and
quantities of spare parts called for in RE 13A 730 series of
spare parts specifications, but not called for in the earlier major
equipment specifications issued prior to the inauguration of
these specifications.

Ceramic
Capacitors in

MAR
Radio Equipments

W Here we introduce a very small item with a very large
name. It is the titanium oxide ceramic-insulated feed-
through capacitor. This component is the latest version
of our old friend the by-pass capacitor and provides a
simple, efficient method of effecting a by-pass to ground
when passing through a chassis or metal can. The as-
sembly closely resembles a ceramic lead-through or
stand-off insulator and consists of a silvered ceramic
capacitor tube having the outside electrode soldered to a
plated bushing and the inside electrode firmly connected
to the feed-through material. It has heavy terminals,
large contact areas, a high resonant frequency which is
well above the MAR range and, being of the feed-
through type, practically eliminates lead inductance to
ground. Because of these features it has been incor-
porated into some of the MAR radio equipment circuits
and has proved to be very satisfactory. Unfortunately it
is inherently fragile and has suffered considerable dam-
age. Ceramic insulators have been cracked or broken
and the thin plated inner electrodes have been melted.
These troubles, which were caused both by the use of
excessive heat and pressure while soldering and by care-
less gfiP\ping or tightening of the assemblies while in-
stalling or removing, have either placed the equipment
out of operation or in a state of reduced operating cffi-
ciency. A few simple precautions could have prevented
this trouble, so it is recommended that all personnel
engaged in the repair and maintenance of electronic
equipment familiarize themselves with this type of
capacitor and see that proper care is exercised in the
future. The accompanying photographs should be an
aid to the technicians as they show specific applications
in the MAR radio equipment.

Schematic of the feed-through capacitor (left) and
its equivalent circuit (right) showing that the device
functions as a “T-type” low-pass filter. The leads and p
feed-throngh wire furnish the inductance, and the
concentric coatings on the shell fuynish the capacity.

Transmitter-Receiver 'of the MAR equipment, showing
the location of some of the concentric ceramic capacitors.

Concentric ceramic capacitors contained in the power sup-
ply wunit. Note that one of the capacitors is damaged.
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OPEN PULSE CABLE IN SG-4X

A report has been received concerning trouble in the
SG-4X installation on the Franklin D. Roosevelt which
may prove enlightening to other technicians maintaining
SG-3 or SG-4X equipments. The indication was a sud-
den decrease in response until no targets could be picked
up beyond one mile. Routine changing of T-R tube and
magnetron plus check of receiver failed to correct the
trouble. A check of waveforms showed that the modu-
lator unit was operating normally.

The pulse cable was next checked with a megger, and
it read open while it was still connected to the pulse
transformer, The cable was removed from the pulse
transformer with extreme difficulty and the cause of
trouble became readily apparent. The outer conductor
of the plug was badly corroded as though by acid or salt
Water, and the inner conductor was almost entirely eaten
away, apparently by arcing. In addition to these two
troubles, the porcelain insulator was broken. There was
also evidence of poor assembly between the plug and
cable, the soldered joints being poorly finished. When
a new plug was attached to the cable plus
a new pulse transformer,
proper opecration.

installation of
the equipment returned to
—E.F.S.G.

TUBE CHANGES IN THE SG-3

The phantastron range circuit in the SG-3 employs a
6SA7GT tube. A recent failure in. this circuit empha-
sized a point which is of importance to all technicians.
If it becomes necessary to replace V-602 in the SG-3 it
must be replaced with a 6SA7GT, as a2 68A7 metal tube
will not work in this application. Technicians who are
charged with maintaining these equipments should mark
the socket in some manner to preclude other technicians

making this mistake in future maintenance of the equip-
ment. Raytheon Manufacturing Company is marking all
current production of this equipment in such a manner.

—E.FS.G.

HOW GOOD ARE YOUR TUBES?

The entire WFA submarine sonar equipment aboard
the USS Odax (SS-484) was checked to determine the
cause of its poor performance. The chief trouble Wwas
found to be poor tubes throughout the system.

The tube situation aboard this ship is an acute prob-
lem. All the spare tubes were tested and less than ten
percent of them could be called satisfactory. None could
be called excellent. Of all the tubes tested, none came
up to the transconductance rating called for by the tL}be
tester. Different tube testers were ysed to determine
whether the fault was with the testers or the tubes, but
it proved to be the tubes. The only tubes that gave good
results were those of the ruggedized "W type.

After finally placing a good set of tubes in the equip-
ment, the WFA behaved excellently. In the future,
great care should be exercised to place only those tl_'tbfl:s
in the equipment that test satisfactorily. . Although it 15
sometimes necessary to run through a dozen tubes to get
one good one, the results obtained from the equipment
when good tubes are installed make this extra work
worth while.

As a result of this experience, the Odax has started a
regular tube checking procedure both for new tubes and
tubes in the equipment. A similar procedure js recom-
mended for all ships.

E.F.S.G.

Brooding won’t bring additional copies . . .

Some of the boys brood and moan because their ship doesn’t receive enough copies
of ELECTRON magazine to reach all who want to_read it. Brooding won't solve the
problem, but a letter to the editors will.  Or clip the post card from the back cover of
the July issue. ELECTRON is in a position to supply any reasonable number of

additional copies. Let us know your needs.

Write to:

Editor, BuShips ELECTRON
Bureau of Ships (Code 993 b),
avy Uepartment,

Washington 25, D. C.



LEARN HOW

It is entirely possible that you can start, stop,
operate, and maintain an equipment without ever
going near those portions of the instruction book
devoted to the why and how of the gear. But that’s
where a real education is buried away for the man
who wants to dig it out. Everybody uses the parts
lists and schematics, but the ETM who knows the
theory of the circuits he is working with—the fellow
who knows why a resistor is where it is—is much
more likely to get at the source of obstinate trouble
than one who doesn’t. So study your instruction
books whenever you have time to spare.

IT WORKS
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