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Classifications Reduced · 

A recent down-grading in the classification of certain 
equipments has made it possible to reduce the following 

Bureau of Ships publications from confidential to re­
stricted. 

Title 

SA Instructional D iagrams 
SCj SK Instructional Diagrams 

Instructions for the Operation of SO Series 

Sbo,.t Title 

903-6 
90 3-9 

Radar 900 014 
Instructions for the Operation of SA 900,021 
Instructions for the Operation of SF j SF-1 ' 

Radar 

Instructions for the Operation of SA-Z-PPI 
Radar 

900,029 

900,04 1 
SF j SF-1 Instructional Diagrams 900,049 
Instructions for the Operation of SA-Z-PPI 

with JF Receiver 900,050 
SG-aj SG-1 Instructional Diagrams 900,056 
VF Operation 

900,076 
SL-aj SL-1 Instructional Diagrams 900,082 

Calibration of Shipboard Direction F inders 900,101 

Loran Handbook for Shipboard Operators SHIPS 278 
I nstructions for the Operation of SC-1 Radar 
Instructions for the Operation of SG Radar 

DBM-1 Scope Spot Intensity 

• A report has been received that trouble developed in 
installation due to intermittent changes in 

mtens1ty and spot size on the scope. 

Resistance checks of the high-voltage system indicated 
normal conditions. A visual check in darkness revealed 
a breakdown along the entire length of the high-voltage 
lead between the 2X2 rectifier and the high-voltage 

Investigation disclosed that only 500-volt 
had been used on this lead which was carry­

Ing 3600 volts. The wire was replaced with one having 

5000-volt insulation and operation returned to normal. 

-E.F.S.G. 

Calculating_ Loudspeaker Impedance 

• Technicians may find it desirable to know the imped­
ance of the voice coil of a loudspeaker. The measure­
ment o f this impedance can be made quite easily by using 

an . audio oscillator, a va riable resistance, and a high­
resistance or vacuum-tube voltmeter. 

Auo.o 

L,__o_s_c _ 

Connect the resistor and coil to be measured in series 

across the output of the osci llator as shown in the dia­

gram. W ith the oscillator output set so as not to over­

load the speaker, adjust the variable resistor so that the 

voltage across the resistor and the voltage across coil a re 

equal. d-e resistance of the resistor is then equal to 

the a-c 1mpedance of the coi l at the f requency supplied 

by the audio oscillator. Loudspeaker measurements are 
usually made at 400 cycles. 

-E.F.S.G. 

CHECKING 

• All the lacquers used for t ropicalizing are colo rless in 
order that the numbers and identification marks on the 

various components may be p lain ly seen after coating. 
The is that it is no t easy, by ordinary visual in­

spectiOn, to check on the thoroughness and evenness of 
the spraying. 

A simple field check which can be used in the fo rward 
areas to discover weak spots in the spraying of sus-
pected parts is t t 't' . . o ry wn mg on the lacquered equipment 
With an ord1nary lead pencil. If the pencil goes along 
smooth ly as on glas tl · . . . s 1e spraymg 1s satisfactory. H ow-

If the pencil "starts writing" it has encoun tered a 
thm spot By tl · tl d 1 . . . · 11s me 10 t 1e trop JCalJzat ton can be 
checked and touched up in the field. 

- E.S.F.G . 

* 
CHAIN REACTION 

• t o prove that truth is stranger than fict ion we quote 
a story .received from a field engineer. This is' what hap­
pened m the range indicator unit of an SJ-1 aboard the 
USS HOE (SS-258): 

''When the equipme t . . n was turned on, no step or pre-
CISIOn sweep was prese t I · n · nspectton showed resistor 
R 7 6 had rested against · d · N g n pm o. 1 of V 12 causing 
an arc to be established, disin tegrating R 76. T he 300 
volts from R76 b t 'd · 
1 

urn up gn resistor R77. \'<lith 300 v 
c .c. on p late and grid of Yl2, cathode resistor R80 and 
R87 burnt out. The excessive 300 I d b 

1 
. · -v oa urnt out sup-

p y resistor R74. Plus 300 v on grid of V 12 damaged 
V 12. V1 2, R74, R76, R77, R8o and R87 and 
operatiOn was normal." 
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A Wide-Band 

Single-End to 

Push-Pull Transformer 

BY LIEUT. CDR. J. C. WALTER, USNR 

0 

z ::> 
<!Q. ....... 

5 - The transformer herein de· 
scribed provides a simple method 
for converting single-ended 
transmitters such as TDO and 
TDH to operate as push-pull or 
balanced-output devices. No ad-

justments a re necessary over a band from 2 to 26 Me. 

Materials required for construction are readily available 

at most activities. 

Electrically, the transformer unit consists of a un ity· 
coupling coaxia l winding having the following char­
acteristics: I nductive reactance of primary, secondary, 
and the mutual reactance between both windings are all 

equal to 1200 ohms at 2 Me. A series primary capaci­
tance of 320 p.p. f is used to reduce the reflected inductive 

reactance at the lower end of the band, resulting in a 
substantially constant reflected purely resistive load of 
600 ohms when the secondary is loaded with a balanced 

impedance equivalent of a 600-ohm pure resistance. It 
,. can be shown that such a transformer is the equivalent 

' of a shunt inductive reactance equal to the mutual re­

actance between the ·windings. 

Physically the unit consists of 25 turns of RG-lljU 

solid-dielectric concentric cable close-wound on a bake­
lite tube of 8 inches outside diameter. The outer braid 

is used as the primary (single-end) and the inner con­
ductor as the secondary (push-pull) winding. Unity 
coupling is provided by this method of winding. T he 

outer sheath of plastic provides sufficient insulation be­
tween turns. It is recommended that assemblies of this 

type be mounted symmetrically with respect to ground, 
(i .e., horziontal mounting preferred) and that clearance 
from the winding be not less tlian 4 inches radially and 
8 inches at each end. 

Field tests have demonstrated the practicability of 
such a transformer using a single-end TDH transmitter 

to excite antennas connected to balanced 600-obm trans­
mission lines. The elimination of tuned circuits and 
moving parts has a distinct advantage from both the 

operational and maintenance points of view, and it is 

recommended that the system be applied wherever it is 

desired to use dipoles, rhombics or other balanced an­

tennas remotely located to avoid interaction with other 

antenna systems. 
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New Books 

RECENT INST RUCT ION BOOK 
D I STRI BUT ION 

• The instruction books l isted below have been distri­

buted during the p eriod 15 September to 29 September 

1945 . These books which have " Ships" short titles are 

available f rom Registered Publications Issuing Offices 

and the others may be obtained f rom E lectronics Offi­

cers . Prel im inary editions should be rep laced w ith final 
editions w here they are indicated as avai lable. 

M O DEL 

AK/ SPT-6 . ... . ... . 
AN/SPR-2 . . . . . . . . . . . .. . . . 
JT ... .... .. ....... . ..... . 
:\1ark 13 ......... ...•... 
Mark 34, Ylod . 2 .. . ... .. . . 
OBI-I .. . ....... .. ..... . .. . 
OBU-4 ... ... ......... . . 
QCU/ QCU-1 ::\avy 

Field Change #5. 
RC!-1 .... . . ........ . 
SA/ SA-2/ SA-3 Field 

Change #36. 
SF .. .... .... ...... . 
SL, SL-1 and SL-2 Field 

Change #-lO, #-l2 and #45. 
sv ... ... ...... .. .. . . 
TBi.\11- 12 .... . ........ . 
T BS/ TBS-l / 2/ 3/ -l/ 5/ 6/ 7 .. 
TOP ....... ... . . . ....... . 
Teletype \ 1lodel 1-l ........ . 
TS-295/ CP ... . . ......... . 
Type CAGQ-2-l-AA L 

R/ F Chan~eovcr Switch . 
T ype CAGQ-24-AAP 

R/ F Change-over Switch. 
Type CAJ0-2 11 -14-l :\tiC Set 
Type CG--+7368 Antenna 

Coupling l . nit. 
Type C:\\1-60096 l.oop 

Antenna Assembly. 
T ype CPD-10137 Auto 

Dryaire ;'vloclel 2200 
Dehydrating Cnit. 

SHORT TITLE EDITION 

Ships 312A . .... .. . 

NavShips 900,365 . . 
Ships 358 .... .. . .. . 
i\avShips 900,-H 2 .. 
Ships 345(A) . . . . 

:\avShips 900,339 . 
. .. '' ..... ' . . .. .. 

Ships31+ . .... .. ... 
.. . ............... 

Ships 3-lO ... .. ..... 
.... . . ..... 

NavShips 900,590 .. 
:\'avShips 900,330 . . 
. . ' ............ . .. 
Ships 311 . ... . . . ... 
:\'a,·Ships 900,665!\. 

:\'a,·Ships 900, 70-l . 

XavShips 900,58+ .. 
:\avShips 900,57 1. 

:\a ,·Ships 900,50S .. 

.:\a,·Ships 900,5 17 . . 
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F 
F 

p 
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F 
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F 

F 

F 

T ype CR\"-6004 7, :\a,·Ships 900,510 .. F 
YC and R 1F .\lfonitor. 

T ype Cl"l.-495-l6 .:\avShips 900,618. . F 
\Yeathc·rpronf and Blast 
Prollf l.ourl spPa kPr. 

• T he instruction books lis ted below h ave been dis tri­

buted during the p eriod 11 Aug ust to 8 Septem ber 1945. 

M ODEL 

A / UPA-1 . .. . .... . . . .. .. . 
C-1 Timer Instruction 

Leaflets . 
Change # I to S0-12M / N ... . 
Change ;¥ 1 to SR . .. . . . . . . . . 
DBB-1. ... . .. . . ... . . . .. .. . 
DBM-1 .... . . . .. . .. . . . . .. . 
F-19/U PR . .... . .. .. . ... .. . 
Field Engineers Service & 

Insta ll. Bulletin for SO 
and SG Series Radar. 

LAE-2 .... .. . .. .. . ..... .. . 
LAF-1 .. . . ..... .. . . ... . . . . . 
LAF-3 ...... . ...... . .... . . 
LA!-1 . . .. . ... . . . . .. . .. .. . . . 
Mark 3 and 4 ... ... .. .. .. . . 
Mark 8 Mod . 4 Stable 

Element. 
Mark 34, Mods. 3 and 4 . . .. . 
NMC-2 . . ... . ..... . . .. . . . . 
Navy Field Change #2, 

#6 for NMC-2. 
Navy Field Change #3 for 

QGB. 
Navy Field Change #4 for 

QCQ-2. 
OA0-1 ..... ..... ... . .... . . 
PQ/ PQ-1. ............. . . . . 
QBD .. . . . ........ .. . . . . .. . 
QBE-1a . . . . ..... . . . . .. . .. . 
RAK-7 / RAL-7 . .. . . . .. .... . 
RA0-5 . . . . . . . .. . .. . .... .. . 
RAU-2 . . .. . . . . . . . . . ..... . . 
RDP ... . . .. . ... . ...... . .. . 
SR-2 . ... ... . . .... . . ...... . 
sw . . ..... . . . . . ... . . ..... . 
Stable Element and Deck 

Ti lt Corrector for SM 
Radar. 

TBK-19 .... .. . . . . . . . . . . . . . 
TBW-2/ 3/ 4/ 5 . .. . . . ...... . . 
TC]-2 . . . . .. ..... . . .. . . . . . . 
T CK-7 Cha nge No. 1 . ... . . . 
T CS-8 ... . . .. .. . ..... ... . . 
Teletype, Instruction 

Manual No. 22. 
Teletype, Instruction 

Manual No. 26. 
T rouble Shoot ing Cha rt 

for S0-1/ S0-8 Equipment. 
TS-35A/ AP ............... . 
TS-218/ UP and TS-62/ AP . . . 
TS-270/ UP . ... . ...... .. .. . 
Type CAKG-211260, 

MG Uni t . 
Type CLG-20206, Power 

Packs. 
Type CME-50063 .. . ... . 
T ype CRV-53191 . . . . . ... . . . 
T ype CW-50101, Line 

Amplifier. 
TWG .. .. . . . . .. .... . 
UJ Timer l nsl ruction 

/"--Final 
?-Preliminary 

.\1 P -~laintcnancc Print 
I H- Jnstalla l ion Bulletin 

Oil - Ope rator's 11a ndbook 

NEW BOOK 

SHORT TITLE EDITION 

Ships 27 1 ... ..... . p 
Na vShips 900,221. 

Ships 294 .. . .. . . . . F 
Shi ps 235 . . .. . . . . . p 
Shi ps 332A ... . .. . F 
1 a vShips 900,587 . p 
Na vShips 900,583. F 

NavShips 900,634 . 
NavShips 900,635 . IB 
NavShips 900,518. F 
NavShips 900,585 . p 
• • • 0 • • •••• •• • • • • • 

p 
NavShips 900,550 . F 
Ships 365 ...... . .. F 

NavShips 900,368 . MP 
NavShips 900,595 . p 

Ships 245.... . . . .. F 
NavShips 900,622 . F 
NavShips 900,270A F 
NavShips 900,584 . P 
NavShips 900,480. F 
NavShips 900,489. F 
NavShips 900,348 . F 
NavShips 900,555. F 
NavShips 900,577 . 01-1 
Ships 244A . . . . . . . F 
Ships 337 . . ... . . . . F 

NavShips 900,482 . F 
NavShips 900,247. F 
NavShips 900,529 . P 
NavShips 900,466 . P 
NavShips 900,57 5. F 

NavShi ps 900,095. 

Ships 339 .. .. . . .. . F 
Ships 366 . ... .. . .. F 
Ships 342A . . . . . . . F 
NavShips 900,286 . F 

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

NavShips 900, 727. F 
NavShi ps 900,375. 

f) 

Radar Equipment Log-Restricted - N avsh ips 900,-
065 .. T he th1rd of three equipment logs (others cover tJI._ 
R~d 10 and Sonar) . Distributed to all radar-equipped 1 ~ 
sh1ps ; one book per eq uipmen t. 254 pages. 
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• H eretofore the letters RCU ha ve 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 U nit". 
This new un it, established 1 Ju ly, 1945 as a part of 
W estern Sea Frontier is a centralized control agency for 

:{ \ receiving, fo rward in~, and following re~uis i tions initi­
· .. ' ated by naval forces m the Paofic for ma mtenance mate-

rial other than ai rcraft. 

Sh ip 's requisit ions for electronics material are sub­
mitted to the appropriate bureau, mainland o r forward­
area electro n ics pool. These activities take necessary 

action with resp ect to p rocurement in the case of the 
bureaus, o r to supply material on hand 1n the case .of 

electronics pools. Any requi red general supply m~ter~ al 
not on han d is consolidated into D epot Responsibil ity 

L ists and is submitted at regular intervals to the Requi­

sition Con trol U nit. Prop rietary spare parts fo r BuShips 

material, including electron ics spares, may be o~tained 
by in itiating an ind iv idual requ is iti o~ which IS .for­
warded to the Requisit ion Control U n 1t , San Franc1sco , 

by the supp ly base. In emergencies, i: so des.ir.ed, ~11ate­
ri al w ill be de livered d irect to the sh1p requm ng 1t. 

The Requisition Control U nit is comprised o f fou r 
primary . groups, P rocessing, Mate rial, St~ti st ical , an.cl 
Admin istrative and Plann ing . The P rocessmg Group IS 

a service g ro up wh ich receives, so rts, screens, and routes 
incoming mail and reguisit ions wit hin the Requisition 

Con trol Unit. 

, The M aterial G roup consists o f seven majo r un its, 

..,uShips Spare Parts, Electronics, G eneral Supp lies, Sub­

marine, Y ards and D ocks, M edicine and Surger~ ·. an I 

Ordnance. These uni ts schedule delivery dates, desig nate 
ports of trans-sh ipment, route requisitions to proper sup­
p lying activities, fo llow up requisitions and material to 
insure compliance wi th the requested delivery date, and 

send sh ipping notices to requisition ing activities and ' 

handle inqui ries. 

The Statistical Group computes estimated shipping 
space requirements and compiles and analyzes data re­

garding supply time required by supplying activit ies . 
The Administrative and Plann ing Group is a service 
g roup which develops and installs p lans for the effective 
operation of the Reguisition Control Unit. 

T he essen tial operations performed on the requisitions 
are as fo llows : 

1. T he 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 o r procurement of the material 
required . 

3. The req u isitioning activity is informed as to the 

d isposition of the requisit ion involved . 

4. Within a specified period the RCU initiates fol­
Jowup to insu re that the material requested is either 

enroute or at the cargo term inal, or that proper steps 
have been taken to purchase the material. 

5. Shipment data is then secu red from the t rans-ship­

men t point and the requisit ion ing activity is advised by 
the Req uisition Con trol Unit. 

By establish ing a cent ralized control poin t, the com­

munications load behveen the Pacific ships and bases 

and the Continental U nited States is reduced, methods 

o f requis ition process ing are standardized, depot wo rk is 

facilitated , mo re effective fo llowup is p rovided, and 
f reig ht deliveries are coordinated with sh ip movements 

and avai lable shipp ing space. 

Electronics officers and sup ply officers sho uld add ress 
all inqu iri es concern ing shipments of materia l to Com­

WesSeaFron, Code 33 11-E, which is the d es ig nation for 
the Electronics G roup with in the Req uisition Control 
Un it . 

The fu nctions performed by t he Req uisition Control 

U n it are in conformance with BuSh ips and CincPac d i­

rectives regarding the operations o f the Ci ncPac E lec­

tronics Pool and com ply with the overall procurement 

and d istribution po licy concern ing majo r items o f Elec­

t ronics Material now under cog nizance of ComServP ac. 
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THE 931-A ELECTRON-MULTIPLIER 

• The type 931 electron tube is a multiplier phototube 
orig inally brought out by RCA. T he unusual features of 
this tube are the signal-amplifying elements built within 
the tube. It employs an S4 photo-surface which is sensi­
t ive to blue light such as that obtained from a mercury 
vapor lamp. The amplification of the 931, that is, the 
~atio. of the anode sensitivity to the cathode sensitivity 
m rrucroamps per lumen, was first rated at a minimum 
?f 60,000. A_s 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 
fa~t.ors, and_ in_ order to separate these tubes for very 
cntical applications they are designated 1P21, and have 
an average ampl ification value of 300,000, with some 
tubes going over 1,000,000. 

DYNODES 

The multiplier phototube uti lizes the phenomenon of 
secondary emission to ampl ify 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 p roportion al to the intensity 
of the light. These electrons are directed along curved 
paths by fixed electrostatic fields as they are attra: ted to 
the first dynode (secondary emitter electrode) where they 
dislodge other electrons, the number depending on the 
energy of the imping ing 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 a~e finally collected by the anode, where they 
constitute the sig nal output of the tube. 

LIGHT 
SH IELD 

· ..,_INCIDENT 
L IGHT 

0 =PHOTOCATHODE 
10 =AN ODE 
1-9 =DYNODES 

Another difference between this tube and ordinary 
phototubes is the shape of the anode. T he 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 co llected 
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 h igh-current regions near the 
anode were allowed to reach the photo-cathode or the 
early dynode stages, they would cause the emission of 
spurious electrons which, after multip lication, would 
produce undesirable and uncontrollable regeneration. 

Convenient control of the ampl ification of the 931-A 
or 1 P2l can be obtained with a small sacrifice in sen­
sitivity by defocusing the electron paths. This is accom­
plished by chang ing the potential applied to one o f the ~ 
dynodes. 

SPECUL S(RVlC(S 

TO 11.EET 

RADAR CENTER 
SCHOOLS 

DEPT 

sPEOAL 
SCHOOLS 

DEPT 

PI..Q..ICATIONS 
DEPT. 

Organization of 
Fleet Training Activities 

• The fl eet T raining Center, Oahu, was forma lly 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 Paci fic Fleet Radar Center. 

More than a simple change in name results from the 
commissioning of the Fleet T rain ing Center, Oahu. 
W ith its inception the administrative featu res of the 

• training activities were streamli ned to bring them into 
line with the requirements of the individual schools 

which, since the original administrative organization was 
established, have increased in number and size by well 
over 100 per cent. 

T he objective of this tramtng 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. 
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The Phantastron Circuit 
By J. J. Stone, Jr., Ensign , USNR, Instructor, Radio Mate riel School, Bellevue, 0 . c . 

• 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 t he control voltage. When 
th e g rid voltage rises to a point where the tube wi ll con­
duct, as determined by the control voltage on the cath­
ode, a waveform will occur at the p late wh ich 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 g rid, and the step wi II " move" 
across the time base. 

This system is fundamentally sound, but there are de-

finite disadvantages. The sweep voltage is normally a 
portion of an exponential. To track the step with th e 
range counter requi res the use of an exponentially-tapered 
potentiometer, w hich is d ifficul t to construct. Furthe r­
more, if applied voltages or circuit components a re 
changed, 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 
the range potentiometer, thus affecting the voltage d is­
tribution across it. 

The phantastron circu it, figure 1, will remove the step­
generating circui ts from the sweep channel and furnish 
a step whose tracking will be simpler and more stable. 
This circuit is triggered coinciden t with the starting of 
the time base and the trai ling edge of its output wave­
form is used as a step. A linear change in the voltage 
applied to the circui t from the range potentiometer wi ll 
resul t in a linear movement of the step along the time 
base. This wi ll allow the usc of a linear potent iometer 
for cont rol, ~h ich may be easi ly wound and t racked wi th~ 
the range dtals. Cur rent from the circuit wi ll not be :;..1 

al lowed to flow through the potentiometer so there will 

be no effect on the voltage dis tribution along the poten­
tiometer. Th is will p ermit 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-regul at~d 
p ower supp ly, but in some cases the advantages wtll 
oversh adow the added comp onents. 

The ci rcui t consists of a 6SA7 ( the p hantastron) along 
with a cathode follower and diode . The con trol voltage 
is sup p lied the circuit by the diode and due to current 
throug h the ! -megohm plate load of the 6SA7 the ~ late 
will assume the value of applied control vol tage. Gnd 1 

of the p hantastron is retu rned to B+ throug h R- ~ , so 
the tube will be drawing g rid current and will be btased 
close to ze ro. Hig h space curren t wi ll hold the cathode 

·d nd g rid 3 of the potential h ig h and the screen g n a 
1 I of voltage. In the tube are returned to a ow va ue . 

·d d id 3 the re wtll neig hborhood of the screen g n an g r 
be an e lectron cloud wh ich repels any elect rons attempt-

ing to reach the plate. 

I. 1 d b app.lying a positive Triggering is accomp IS 1e Y 
. .11 1 the effect of the elec-pulse to g rid 3. Th1s w1 essen 

tron cloud and some current wi ll get through to tdhe 
. 1 It ge The catho e plate resulting in a drop tn P ate vo a · 

1 ' . · through C-1 to t 1e follower applies th is negattve swmg . . 
1 d · the g nd potent1a , g rid of the phantastron, re uong 

1 
d 

t Since the cat 10 e cathode JJOtential and space curren · 
.11 b ter cathode-screen potential d ropped, the re wt e a g rea ' the 

(
,, d th d ·d-3 voltage which further reduces 

an ca o e-gn . The screen 
electron cloud and increases p late current. . 

. h I t current to mcrease. current falls off, allowmg t e P a e f II t a 
. t .l the grid has a en o , T h is action contmues un 1 ·d ·11 

I H e the control g n wt s lig htly negative vo tage. er h h 1 t and 
limit t he amount of current that can reac t e P a e, , 

regenerative action will stop. 

d tl lectron cloud, allow-The screen will then re uce 1e e . I I . h 
ing th e c ircui t to begin functioning as a s~mp e,l 1~g 1-

. r fi c 1 begins to discharge t roug 1 - ' 
gam amp t er. . - . positive d irection. The 
allowing the g rtd to move. tn a r d to the left-
ch ange at the grid is ampltlied and app le . d . 
h d 1 f C 1. This action is degenerattve, ten tng 

an p ate o - · . . · 
f .d 1 voltage and mamtatntng a 

to prevent a change 0 g n b h !din the drop 
constant discharge rate of C-l ( Y ~ g It" 

t t) C-1 discharges ltnearly, resu mg across R-1 cons an · 
in a linear fall of p late voltage. 

When the plate voltage has fallen to near ~he c~thod.e 
voltage a fur the r increase in the g rid pot~n t t a l wtl l fad 

. , , I I te current. The grid wtll then begm 
to mcrease t 1e P a . · 1 1 1 

. I f t s C-1 discharges, lt ftmg t 1C cat 10C e to n se muc 1 as er a 
. I d reducing the cathode-screen and ca-potentta up an . . 

thode-grid -3 voltage. An e lectron cloud wtll begm. to 

f d tl1e !Jlate curren t wi ll be reduced, resul tmg re orm an ' · · 1 

~ 
. t . e rise at the j)late. This will dnve the gm n a post tv . · t. 

I ·t·ve returning the stage qlllckly to tts s ta tC urt 1er post t , 
cond ition . 

The p ulse width, as seen in the above explanation, is 
the time necessary for the p late 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 p roduct 
of R-1 and C-1 ) . Varying the starting point of the fall 
will then ,·ary the p ulse wid th. The sta rting point may 
be con trolJed by t he setting of the range potentiometer, 
and a linear change in the voltage applied wi lJ cause. a 
linear change in the p ulse width, since the rate of f.a ll 111 

the plate voltage is constant. The RC. p rodu:t IS set 
during calibration so that the pulse wtdth wtll track 
prope rly with the setting of the range d ials. 

A large value of p late load was used in order that ~he 
gain of the phantastron during the cycle may be as htg h 
as possible. The higher the gain of the stage, the more 
linear will be the fall of vol tage at the plate. In order 
to mainta in a h igh plate load and in ad dition p revent 
shunting this load with the grid circu it of the phantas­
tron, a cathode follower was used to couple the voltage 
back to the g rid. 

\'(/hen the plate moved negat ive the diode was cu.t o~. 
This removed the range potentiometer from the o rcUt t 
so that the voltage distribution across the potentiometer 
was not affected. This al so allowed a low resistance 
(wire-wound) potentiometer to be used wi thout danger 
of shunting the plate load of the phantastron. 

The output, the tra iling edge o f which is used as the 
step, is normally taken f rom the cathode of the 6S~7 . 
This is not completely satisfactory since the negat tve 
pulse is not square. Squaring is accomplished by placing 
a clipper stage in ser ies with the output. If used as a 
spot, t he o utput may be differentiated by a small time 
constant RC circuit p laced across the cathode, using the 
tra iling positive pulse as a spot voltage. 

The voltage values in this circuit are critical and once 
set must be maintained for stable operation. This w ill 
requi re the use of a voltage- regulated power supp ly for 
best resul ts where the p rima ry voltage supp ly may vary 
widely. 

FIGURE 2-Time relationships and tvaveforms at several 
poi11ts in the phantastron. 
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Using the OBU Echo Box with Mk 27 
• In checking the system performance of the Mark 27 
when there is a lack of suitable targets, a tune-up pro­
cedure using a tunable 5-band echo box can be em­
ployed. 

If the type 47 AAP 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 coa-xial cable plugged into the 
H olmdel coaxial jack adapter, which is supplied with 
the CW-60ABM 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. T he 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 
• 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 kc to 140 
Me - in current use, includ ing r-f distribution to the 
receivers and a-f distribution to load and signal circuits. 
Where necessary, modification kits wi ll permit rack 
mounting of most standard Navy receivers and test 
equipment. W here 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-llj U will be used for inside distribu­
tion. A-f distribut ion wi ll 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. 

1 nclusion of an antenna comparison selector switch, 

a-f channel selector switch, and instrument panel will 
faci litate flexibili ty and rapid operational analysis. 

• 
Keep 'Em Covered 
• Remember to keep all Q. ' e<~..:·w £ 
crystals used in microwave ~)e., ' - (::::-/: 
radars stowed in a metal box (-('( ~V..?J-,__r/" 
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 

• 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 ·p rogram 
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. The~e numbers and titles supersede al l previous 
modification data, as it is the Bureau' s intent to put the ~J 
loran field changes on the same system as now used for 
radar and sonar. 

• 
FLEET TRAINING CENTER ON MK 28 

• The following notes were among Mark 28 material 
submitted by the Fleet T ra ining Center, Oahu. 

Tuning on the transmitter pulse: If no echoes are 
avai lable 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 unt il 
the transmitted pu lse appears on the scope as an un­
saturated echo. Then make r-f adjustments to peak the 
t ransmitted 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-e voltmeter from the cathode of V-301 to ground . 
As the system is tuned, a d ip will occur in the AGC 
voltage at the point of maximum signal strength. The 
dip on the meter is a much sharper indication of correc~ 
tun ing than the visual peaking of an echo. 

I)// /II (J/ , .,; 
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Pic111res of Noz,el 
lnuallalions 

T he FORUM inz,iles contribulion r from tllarine. Co.1;: 

Gu.trd all(/ Nar; teclmical 'personnel. Lei us IJ.t t e the adr.mtag, 

of fir.rt -h.md accounts of ;our personal experiences in insull.uion a/1(1 

nuinten:mce of electronic equipment. A ll C0111rib111ion r ll'ill b~ 

r.clmo rt •!ed,~ed. rm d credi1 tl"ill be git•en to tbe author of .111) si,~ned m.m u ­

.<cript . Photographs and d iagrams .rhould accomjJ./1/) tbe m.mu.rcri{ll• 

u•bich .rbould be sent, t·ia ;our Commrmding Officer, direclly to 

the Edilor. BuShips El. ECT itON . Bureau of Sbips. Code 9938, 

S.tt") Departmenl. !Va rbington 25 . 0. C. lndiridutt! metbodJ. 

teclmiques_. gadgetr. .ruggerlions for improz•ing per­

formance or 1he safet; of equi pmenl. 1101 elmelhod• 

of lrouble-shooling or of iml.tllalion. di•mrsion • 

,/ circuil pemlirn-itit·s, or an; tccbniul •ubi, cl tb.t: 

migb1 be belpfullo ;our fell oil' tt clmici.ms tt ill b, 
fn·opcr /JI<I It ri.t! for the FORUM. 

t\1.-tbod• and TI'Cimiqu<'i 
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.-~ ___jJ~ _j J '~ magnificent reproduction of one of the great works of Otto Zilch is presented as 

a special feature for those nontechnical people who handle this magazine between the time it leaves 

the press and the time it reaches the Radio Technician. The part INSIDE the magazine is prepared especially 

for maintenance personnel, and contains information needed by fleet and field electronics ratings to keep 

them posted in their specialty. Won 't you help us to make this confidential publication accessible 

to those who need it most? 


