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Change #1 to SO-12M/N. ...
Change #1to SR...........
DBB-L. . cn i s s s
DBV o v v tsse vvmmssasmime s
F-19/UPR......... "

B The instruction books listed below have been distri-
buted during the period 11 August to 8 September 1945.

MODEL SHORT TITLE EDITION Qﬁ) ;(’ .
ANJUPA-L. ............... Ships 271......... P 4 S
C-1 Timer Instruction NavShips 900,221, .......
Leaflets.
Ships 204...0un 00 F
Ships 235 i cvvwws P
Ships 332A. ...... F

NavShips 900,587. P
B NavShips 900,583. F
Field Engineers Service & ;

Install. Bulletin for SO
and SG Series Radar.

NavShips 900,634.

RECENT INSTRUCTION BOOK

DISTRIBUTION

M The instruction books listed below have been distri-
buted during the period 15 September to 29 September
1945. These books which have “Ships” short titles are
available from Registered Publications Issuing Offices
and the others may be obtained from Electronics Offi-
cers. Preliminary editions should be replaced with final
editions where they are indicated as available.

NavShips 900,635. IB
F

BABD e s s s o NavShips 900,518.

BARL: oo sammm s s i <o NavShips 900,585. P
BT R e v ] e P
D705 e v e SO SIS NavShips 900,550. F
Mark 3and4.............. Ships J00:snsn s B
Mark 8 Mod. 4 Stable
Element.

Mark 34, Mods. 3 and 4..... NavShips 900,368. MP
115 el R TR NavShips 900,595. P

Navy Field Change #2,
#6 for NMC-2.
Navg;é:ield Change #3 for

Navy Field Change #4 for
QCQ-2.

MODEL SHORT TITLE EDITION

BICISPICG v o s 533 4 Ships. 312A, oo e F

ANESPRAD gy o i o s = i % S SR R m2 e S 5

D e e N i e T v W N1 e P

Maxle 135,00 o NavShips 900,365. . MP

Mark 34, Mod. 2.......... Ships 358.......... F

OB swcam v e s g s NavShips 900,472.. F

OBV-L, ., .. o o e e o oo Ships 345(A)....... F

QCU/QCU-1 Navy
Field Change #5.

RICHE o o o g v s NavShips 900,339.. F

SA/SA-2/SA-3 Field A S
Change #36.

SF o sn e s s Ships3l4..oummmn F

SL, SL-1 and SL-2 Field ..................
Change #40, #42 and #45,

S Wi s s w53 s S50 i o Ships 340 P

LBV AR i o s sl mapae. SRR T P

TBS/TBS-1/2/3/4/5/6/7.. NavShips 900,590.. F

TP van o v 50 o0 e gemes NavShips ‘9006330, F

Teletype Model 14......... . ..oiiiiiiinninnn. o

TE295/MTP . v e i Ships 311 ... 00 mme P

Type CAGQ-24-AAL NavShips 900,665A.  F
R/F Changeover Switch.

Type CAGQ-24-AAP NavShips 900,704 . F
R/F Change-over Switch.

Type CAJO-211444 MG Set  NavShips 900,584.. F

Tyvpe CG-47368 Antenna NavShips 900,571 . 3
Coupling Unit.

Type CNM-60096 Loop NavShips 900,505 . . F
Antenna Assembly,

Type CPD-10137 Auto NavShips 900,517 . I
Dryaire Model 2200
Dehydrating Unit,

'l',\'pr-‘ CRV-60047, NavShips 900,510. F
YG and R/F Monitor.

Type CUL-49546 NavShips 900,618.. F

Weatherproof and Blast
Proof |‘c'm(l:~'pf'nkrr

QRO i v v 5 v Ships 245......... F
POIPOY v msssim sosmsy NavShips 900,622. F
B e vesasam s NavShips 900,270A F
BE=1a_ ... oo scsmaraniasnes NavShips 900,584. P
RAK-T/RAL-T............. NavShips 900,480. F
RO o NavShips 900,489. F
RATED: ovs et o NavShips 900,348 F
RDP. NavShips 900,555. F
5 R NavShips 900,577. OH
T Ships 244A. .. .. .. F
Stable Element and Deck Ships337sime sz s B
Tilt Corrector for SM
Radar.
TBK-19........... ... NavShips 900,482, F
TBW-2/3/4/5.............. NavShips 900,247. F
i NavShips 900,529, P
TCK-7 Change No. 1....... NavShips 900,466. P
POS-8li v v aicainta NavShips 900,575. F
Teletype, Instruction
Manual No. 22.
Teletype, Instruction
Manual No. 26.
Trouble Shooting Chart NavShips 900,095. .......
for SO-1/S0-8 Equipment.
TS-35A/AP................ Ships 339...... .. F
TS-218/UP and TS-62/AP... Ships 366......... F
TS2T0 P oo v wvs v 5 s Ships:d42A.. .. oo " E
Type CAKG-211260, NavShips 900,286. F
MG Unit.
Type CLG-20206, Power .o s
Packs.

Type CME-50063..........

Type CRV-5319T., .: oo os o,

Type CW-50101, Line
Amplifier.

B N N ER TR

U]J Timer Instruction

NavShips 900,720. F
NavShips 900,591. P

NavShips 900,727. F
NavShips 900,375. ...

F—Final
P—Preliminary
M P—Maintenance Print
I B—Installation Bulletin
OH—Operator's Handbook

NEW BOOK

Radar Equipment Log—Restricted — Navships 900,-
065. The third of three equipment logs (others cover

Radio and Sonar). Distributed to all radar-equipped ™ -

ships; one book per equipment. 254 pages.

W\

B Heretofore the letters RCU have been a descriptive
symbol for a radio receiver used by advanced bases. Now
they take on a new significance for they also form an
abbreviation for the words, "Requisition Control Unit".
This new unit, established 1 July, 1945 as a part .of
Western Sea Frontier, is a centralized control agency f‘c!r
receiving, forwarding, and following requisitions initi-
ated by naval forces in the Pacific for maintenance mate-
rial other than aircraft.

Ship’s requisitions for electronics material are sub-
mitted to the appropriate bureau, mainland or forward-
area electronics pool. These activities take necessary
action with respect to procurement in tl?e case of the
bureaus, or to supply material on hand in the case ::)f
electronics pools. Any required general supply m:.itelqal
not on hand is consolidated into Depot Responsibility
Lists and is submitted at regular intervals to the Rqui-
sition Control Unit. Proprietary spare parts for BuS_lups
material, including electronics spares, may I?e oi?t:uned
by initiating an individual requisiho.n which is 'for-
warded to the Requisition Control Umt, San‘anasco,
by the supply base. In emergencies, 1%’ 50 dCS.lI'IC‘C[, fnatc—
rial will be delivered direct to the ship requiring it.

The Requisition Control Unit is-compris.ed_ of four
primary _groups, Processing, Material, sz}tlstl(‘ﬂl, an.d
Administrative and Planning. The Processing Group is
a service group which receives, sorts, screens, and Irc?u_tcs
incoming mail and requisitions within the Requisition

Control Unit.

The Material Group consists of seven major units,

f.BuShips Spare Parts, Electronics, General Supplies, Sub-

marine, Yards and Docks, Medicine and Surgerr, ani

Ordnance. These units schedule delivery dates, designate
ports of trans-shipment, route requisitions to proper sup-
plying activities, follow up requisitions and material to
insure compliance with the requested delivery date, and
send shipping notices to requisitioning activities and
handle inquiries.

The Statistical Group computes estimated shipping
space requirements and compiles and analyzes data re-
garding supply time required by supplying activities.
The Administrative and Planning Group is a service
group which develops and installs plans for the effective
operation of the Requisition Control Unit.

The essential operations performed on the requisitions
are as follows: 3

1. The requisition is recorded and the letter W is
added to the requisition number. An additional letter
E is added to denote electronics material.

2. The requisition is passed to the appropriate supply
activity for shipment or procurement of the material
required.

3. The requisitioning activity is informed as to the
disposition of the requisition involved.

4. Within a specified period the RCU initiates fol-
lowup to insure that the material requested is either
enroute or at the cargo terminal, or that proper steps
have been taken to purchase the material.

5. Shipment data is then secured from the trans-ship-
ment point and the requisitioning activity is advised by
the Requisition Control Unit.

By establishing a centralized control point, the com-
munications load between the Pacific ships and bases
and the Continental United States is reduced, methods
of requisition processing are standardized, depot work is
facilitated, more effective followup is provided, and
freight deliveries are coordinated with ship movements
and available shipping space.

Electronics officers and supply ofhcers should address
all inquiries concerning shipments of material to Com-
WesSeaFron, Code 3311-E, which is the designation for
the Electronics Group within the Requisition Control

Unit.

The functions performed by the Requisition Control
Unit are in conformance with BuShips and CincPac di-
rectives regarding the operations of the CincPac Elec-
tronics Pool and comply with the overall procurement
and distribution policy concerning major items of Elec-
tronics Material now under cognizance of ComServPac.
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THE 931-A ELECTRON-MULTIPLIER

M The type 931 electron tube is a multiplier phototube
originally brought out by RCA. The unusual features of
this tube are the signal-amplifying elements built within
the tube. It employs an S4 photo-surface which is sensi-
tive to blue light such as that obtained from a mercury
vapor lamp. The amplification of the 931, that is, the
ratio of the anode sensitivity to the cathode sensitivity
in microamps per lumen, was first rated at a minimum
of 60,000. As more tubes were made and the techniques
improved, this factor was raised to a minimum of 75,000
and the tube designation was changed to 931-A. The
average amplification value for the 931-A is 200,000.
Certain individual tubes have even higher amplification
factors, and in order to separate these tubes for very
critical applications they are designated 1P21, and have
an average amplification value of 300,000, with some
tubes going over 1,000,000.

v

DYNODES

The multiplier phototube utilizes the phenomenon of
secondary emission to amplify signals from the cathode.
The cathode is coated with a photo-sensitive material
and emits electrons when illuminated by an external
light, the emission being proportional to the intensity
of the light. These electrons are directed along curved
paths by fixed electrostatic fields as they are attracted to
the first dynode (secondary emitter electrode) where they
dislodge other electrons, the number depending on the
energy of the impinging electrons. These secondary
electrons are in turn guided to the second dynode and
the process is repeated. The same procedure follows in
each successive stage with additional multiplication oc-
curring at each dynode until the electrons emitted by
dynode 9 are finally collected by the anode, where they
constitute the signal output of the tube.

LIGHT
SHIELD

“<JINCIDENT
TLIGHT

0=PHOTOCATHODE
10 =ANODE
1 -9=DYNODES

MICA SHIELD

Another difference between this tube and ordinary
phototubes is the shape of the anode. The anode assem-
bly consists of a grid (see part #10 in the figure) which
allows electrons from dynode 8 to pass through it to
dynode 9. The spacing between the anode and dynode
9 is close, and as a result dynode 9 creates a collecting
field such that all of the electrons it emits are collected
by the anode. Thus the output current is essentially in-
dependent of the instantaneous positive anode voltage
over a wide range.

The mica shield which extends between the photo-
cathode and the anode prevents positive-ion feedback.
If the ions produced in the high-current regions near the
anode were allowed to reach the photo-cathode or the
carly dynode stages, they would cause the emission of
spurious electrons which, after multiplication, would
produce undesirable and uncontrollable regeneration.

Convenient control of the amplification of the 931-A
o.r 1P21 can be obtained with a small sacrifice in sen-
sitivity by defocusing the electron paths. This is accom-

plished by changing the potential applied to one of the ..).

dynodes.
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Organization of
Fleet Training Activities

which, since the original administrative organization was
established, have increased in number and size by well

B The Fleet Training Center, Oahu, was formally com-
missioned on 3 August, 1945 for the purpose of co-
ordinating and administering the various individual
schools and associated activities formerly operated as the
Pacific Fleet Schools and Pacific Fleet Radar Center.

More than a simple change in name results from the
commissioning of the Fleet Training Center, Qahu.
With its inception the administrative features of the
training activities were streamlined to bring them into
line with the requirements of the individual schools

over 100 per cent.

The objective of this training command has been to
allow staff personnel of the various schools to concen-
trate solely on training, and to free them from every
possible administrative function. This is attained with
greater efficiency under the new command, organized as
it is to handle effectively all administrative matters re-
lating to operation of the schools it embraces.

RADAR CENTER SPECIAL PUBLICATIONS
SCHOOLS SCHOOLS DEPT.
DEPT. DEPT
=
T
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The Phantastron Circuit

By J. J. Stone, Jr., Ensign, USNR, Instructor,

M Accurate measurement of range in a radar system is
normally accomplished by the movement of a step or
spot across the time base. The time interval between the
start of the time base and the occurrence of the step is
indicated, directly in yards, by counters attached to the
ranging system. As the counters are moved, an arm of a
potentiometer is likewise rotated so as to change the
reading of the counters into a corresponding value of
control voltage. The value of the control voltage should
directly determine the position of the step or spot on the
scope.

This has been accomplished in the past by applying
the sweep (time base) voltage to the control grid of a
tube whose cathode potential is the control voltage. When
the grid voltage rises to a point where the tube will con-
duct, as determined by the control voltage on the cath-
ode, a waveform will occur at the plate which may be
used as a step. As the control voltage is increased the
tube will conduct at a later and later point on the rise
of voltage applied to its grid, and the step will “move”
across the time base.

This system is fundamentally sound, but there are de-

L\

Radio Materiel School, Bellevue, D. C.

finite disadvantages. The sweep voltage is normally a
portion of an exponential. To track the step with the
range sountcr requires the use of an exponentinlly-mpcrcd
potentiometer, which is difficult to construct. Further-
more, if applied voltages or circuit components 2are
C_haﬂged, the tracking will be adversely affected. Calibra-
tion must be checked against some standard frequency.
The current of the step-generating tube will flow through

th‘e range potentiometer, thys affecting the voltage dis-
tribution across it.

The Phantastron circuit, figure 1, will remove the step-
generating circuits from the sweep channel and furnish
a step whose tracking will be simpler and more stable.
This circuit is triggered coincident with the starting of
the time base and the trailing edge of its output wave-
form is used as a step. A linear change in the voltage
applied to the circuit from the range potentiometer will
result in a lincar movement of the step along the time
base. This will allow the use of a linear potentiometer
for control, which may be easily wound and tracked with
the range dials. Current from the circujt will not be™"=
allowed to flow through the potentiometer so there will

be no effect on the voltage distribution along the poten-
tiometer. This will permit the use of smaller wire and
more turns per inch, improving the linearity. It does re-
quire the use of extra stages and a voltage-regulated
power supply, but in some cases the advantages will
overshadow the added components.

The circuit consists of 2 6SA7 (the phantastron) along
with a cathode follower and diode. The control voltage
is supplied the circuit by the diode and due to current
through the 1-megohm plate load of the 6SA7 the plate
will assume the value of applied control voltage. Grid 1
of the phantastron is returned to B through R-1, so
the tube will be drawing grid current and will be biased
close to zero. High space current will hold the cathode
potential high and the screen grid and grid 3 of the
tube are returned to a low value of voltage. In t]"le
neighborhood of the screen grid and grid 3 there will
be an electron cloud which repels any electrons attempt-

ing to reach the plate.

Triggering is accomplished by applying a positive
pulse to grid 3. This will lessen the effect of the elec-
tron cloud and some current will get through to the
plate, resulting in a drop in plate voltage. The cathode
follower applies this negative swing throug‘h C-1to ?he
grid of the phantastron, reducing the- grid potential,
cathode potential and space current. Since the cathode
potential dropped, there will be a greater cathode-screen
and cathode-grid-3 voltage which further reduces the
electron cloud and increases plate current. Th.e screen
current falls off, allowing the plate current to increase.
This action continues until the grid has falle.n to a
slightly negative voltage. Here the control grid will
limit the amount of current that can reach the plate, and

regenerative action will stop.

The screen will then reduce the electron C.loucl, a]l.ow-
ing the circuit to begin functioning as a simple, high-
C-1 begins to discharge ‘thro?gh R-1,
allowing the grid to move in a positive .d1rect[0n. Tl‘m
change at the grid is amplified and apphed.to the lf?ft-
hand plate of C-1. This action is degenerative, t_erfdmg
to prevent a change of grid 1 voltage and x"namtammg a
constant discharge rate of C-1 (by holding the d1_-0p
across R-1 constant). C-1 discharges linearly, resulting

in a linear fall of plate voltage.

When the plate voltage has fallen to near ‘the Cil‘tthod.(f
voltage, a further increase in the grid_potgntlai will fa_nl
to increase the plate current. The grid will then begin
to rise much faster as C-1 discharges, lifting the cathode
potential up and reducing the cathode-scre'en ancll ca-
thode-grid-3 voltage. An electron cloud will begm. to
reform and the plate current will be reduced, resulting

8ain amplifier.

.[n a positive rise at the plate. This will drive the grid

urther positive, returning the stage quickly to its static

condition.

The pulse width, as seen in the above explanation, is
the time necessary for the plate voltage of the phantas-
tron to reach the cathode voltage. This is determined by
the starting point and the rate of fall (set by the product
of R-1 and C-1). Varying the starting point of the fall
will then vary the pulse width. The starting point may
be controlled by the setting of the range potentiometer,
and a linear change in the voltage applied will cause a
linear change in the pulse width, since the rate of fall in
the plate voltage is constant. The RC product is set
during calibration so that the pulse width will track
properly with the setting of the range dials.

A large value of plate load was used in order that the
gain of the phantastron during the cycle may be as high
as possible. The higher the gain of the stage, the more
linear will be the fall of voltage at the plate. In order
to maintain a high plate load and in addition prevent
shunting this load with the grid circuit of the phantas-
tron, a cathode follower was used to couple the voltage
back to the grid.

When the plate moved negative the diode was cut off.
This removed the range potentiometer from the circuit
so that the voltage distribution across the potentiometer
was not affected. This also allowed a low resistance
(wire-wound) potentiometer to be used without danger
of shunting the plate load of the phantastron.

The output, the trailing edge of which is used as the
step, is normally taken from the cathode of the GSA7.
This is not completely satisfactory since the negative
pulse is not square. Squaring is accomplished by placing
a clipper stage in series with the output. If used as a
spot, the output may be differentiated by a small time
constant RC circuit placed across the cathode, using the
trailing positive pulse as a spot voltage.

The voltage values in this circuit are critical and once
set must be maintained for stable operation. This will
require the use of a voltage-regulated power supply for
best results where the primary voltage supply may vary
widely.

FIGURE 2—Time relationships and waveforms at several
points in the phantastron.
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Using the OBU Echo Box with Mk 27

HIn checking the system performance of the Mark 27
when there is a lack of suitable targets, a tune-up pro-
cedure using a tunable §-band echo box can be em-

ployed.

If the type 47AAP directional coupler supplied with
the OBU-4 echo box is not available, the echo box may
be patched into the Mark 27 waveguide by means of a
short length of flexible coaxial cable plugged into the
Holmdel coaxial jack adapter, which is supplied with
the CW-G0ABM wavemeter, inserted in the standing
wave detector receptacle and set at the bottom of its
travel. The echo box is then tuned to the magnetron
frequency and all r-f adjustments are made to obtain a
maximum ringing time as observed on the Mark 27
range indicator. Using this method it is possible to
obtain a ringing range of approximately 4500 yards.

Certain inherent limitations must be recognized and
allowed for when using a probe pickup with an echo
box. The degree of coupling is unknown and not re-
produceable, so comparative performance checks are not
possible. The coupling is not directional and so both

direct and reflected power will be coupled to the echo .

box. The coupling should be as loose as possible, i.e.,
minimum insertion of the probe which will give sans-
factory measurable ring time should be employed.

Standard Patching System

M The need for standardization of components, meth-
ods of installation, and wiring practice in both AF and
RF distribution of signal energy has existed for several
years. The Bureau of Ships has under engineering de-
velopment a complete line of audio- and radio-frequency
components for Naval shore radio stations.

The plan calls for standardization of signal-distribu-
tion methods from all types of antennas—10 ke to 140
Mc — in current use, including r-f distribution to the
receivers and a-f distribution to load and signal circuits.
Where necessary, modification kits will permit rack
mounting of most standard Navy receivers and test
equipment. Where replacements or additions are nec-
essary, outside r-f transmission lines will be run in
special jute-protected armoured 70-ohm RG-35/4 cable.
70-ohm RG-11/U will be used for inside distribu-
tion. A-f distribution will be above ground, balanced,
shielded, and be of standard 600 ohms impedance.

A universal cabinet-type relay rack 84 high will be
provided for mounting rack panels. Installation of
doors in the front or back of the cabinet is optional.
The panel-mounting rails are adjustable to permit flush
or recess mounting of equipment,

Inclusion of an antenna comparison selector switch,

a-f channel selector switch, and instrument panel will
facilitate flexibility and rapid operational analysis.

. W
Keep ’Em Covered Q)

B Remember to keep all
crystals used in microwave
radars stowed in a metal box
or wrapped in metal foil.
Failure reports continue to
come in which tell of the
loss of sensitivity of these crystals by exposure to neigh-
boring r-f fields when these simple precautionary steps
are not taken. And it ain't easy to get new crystals!

|
LORAN FIELD CHANGES

B There has been considerable confusion caused by the
various models of loran and the field changes for these
equipments. At the beginning of the loran program
there were only a few modifications to the equipments.
However, with the advent of new and non-interchange-
able models, and the necessity of fairly extensive modi-
fications, it has become necessary to revise and integrate
the whole loran field-change program.

In Supplement #5 (November) to the CEMB will
appear an extensive article describing the various loran
field changes and assigned field change numbers and
titles. These numbers and titles supersede all previous
modification data, as it is the Bureau’s intent to put the ’,}
loran field changes on the same system as now used for '
radar and sonar.

|
FLEET TRAINING CENTER ON MK 28

M The following notes were among Mark 28 material
submitted by the Fleet Training Center, Oahu.

Tuning on the transmitter pulse: If no echoes are
available and it is desired to peak-tune the r-f system,
the following procedure is suggested. Pull out the i-f
IN plug in the oscillator-amplifier unit, decoupling until
the transmitted pulse appears on the scope as an un-
saturated echo. Then make r-f adjustments to peak the
transmitted pulse. Decouple the i.f. into the first 717-A
as is necessary to bring the pulse down from saturation.
Never tune on "grass”, as it is unreliable.

Tuning with the automatic gain control: It is impos-
sible to tune sharply by a visual echo on the range scope.
If an echo is available, gate it; or if none is available,
decouple the i.f. and gate the transmitted pulse as de-
scribed above. Switch to AGC and place a high imped-
ance d-c voltmeter from the cathode of V-301 to ground.
As the system is tuned, a dip will occur in the AGC
voltage at the point of maximum signal strength. The
dip on the meter is a much sharper indication of correct™
tuning than the visual peaking of an echo.

T pron ed

performance

Pictures of Novel
Installations

The FORUM invites contyibutions from Marine, Coas:
Guard and Navy technical personnel. Let us have the advantage
of first-hand accounts of your personal experiences in installation and

maintenance of electronic equipment. All contributions will be

acknowledged, and credit will be given to the author of any signed manu-

weript. Photographs and diagrams should accompany the manuscripts
which should be sent, via your Commanding O fficer, divectly 1o
the Editor, BuShips ELECTRON, Burean of Ships, Code 993B,
Narvy Department, Washington 25, D. C. Individual methods.
techniques, gadgets, suggestions for improving per-
formance or the safety of equipment. novel methad:
of trouble-shooting or of installation, discnssions
of circuit peculiarities, or any technical subject that
might be belpful to your fellow technicians will k.
broper material for the FORUM.

Methods and Technigues
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