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l c IN MILLIAMPERES 

- Static characteristics of an n-p-n transistor. 

FIGURE 5- St atic characte ristics of an N-P-N t ransistor. "Some ci rcuit properties 
and a pplica t ions of N-P- N tra nsistors", R. L. W all ace J r. and W . J . Piete npol, 
courtesy of America n Tele phone and Te legraph Co. 

Substituting these i n to the ideal t r ansform er 
equations, (1), we obta in 

ri2' = nl t' r and i2' == n i t' 

These equations show th at the inverse of a n ideal 
tra11sfom1 er with an impedance ra tio o f I :n2 is 
another transformer with impedan ce r a tio n 2 : l. If 
n - I it i!' sePn that a I :I transfo r m er coupled with 
a "ilJ p1·o, ide the in versf' of a vacuum 
I uh('. 

1\pp lil'at ions of th e in vf' rse cin·uits appear to b e 

l im ited but th ey offe r an excell ent gui de fo r t ransis­
tor circ11it ancl do dem onstr a te som e o f the 
t ransistor p roper ties. 

O ne o f the st rik in f.!; aspects of the transistor is th e 
lo w power co nswn p tio11 . Thi s in i tseH will he a 
grea t fac to r when i t iR recall ed that on e o f the g rea t 
drawb acks to m i11i a tu riza ti on is h ea t d iss ipa ti ou f o r 
power r onsum ing vacuu m t ubes. 

T hus it appears as if th e science o f el0r t roni r s is 
no w a t th e h rink o f a new era eq ually as exciting 
a nrl unlimi t<:' cl as it was wh en D r. Lee De Fo rest 
pro ' ide rl th e triode. 

TRANSISTOR 

ie --- -1.. 
+ 
8e 

'lr---lc 
+ 
8c 

TAB LE I 

'I' IlANS IS'l'OR 

l. emitter 
2. collector 
3. b ase 

4. a = 
.C:.Ic 

5. current amplifier 
6. low input imped· 

ance 
7. high input imped· 

ance 

VACUUi\1 TUBE 

l. grid 
2. plate 
3. cathode 

t:.ep 
4. ft = ­

neb 
5. voltage amplifier 
6. high input imped­

ance 
7. low output imped· 

ance 
8. ic (n typ e, electron 8. e, 

I fl ow) 
9. ec ( n type, electron 9. i , 

I flow ) 
I O. io ( n type, electron IO. e,; 

I flow ) 
II . e0 (n typ e, e lec tron II. J b 

I fl ow ) 
I 2. l ow power consum p- 12. high power con­

sum p tion 
susceptible to sh ock 

Li on (microwau s ) 
I 3. ru gged 
I 4. small in s1ze 

( for p type, ic, ec, eb and 
ig are negative; for con· 
vention a l cuneut flow 
the n and p type are r e· 
versed ) 

13. 
I 4. large in size 
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TRAINING OF ELECTRONICS PERSONNEL 
T h e Chi ef of N aval Operations thro ugh OPN AV 

I nstructi on I 510.3 directs each or f!:aniza ti onal ele­
m en t (fleet and sh ore activi t ies) to m a ke th e 
n ecessary pl ans to o perate wi th p resent elect ronics 
p e t·sonnel an d to es tablish an i n-ser vice t ra ining 
JH·ogra m with the entl in view of hcin g self-suffi­
cien t. 

Long desired m a teri al im provem cn t.s in elcc­
Lro nil' CfJ u ipm ent wi ll h e rca(ly fo r install a tion a nd 
use hy th e ope ra t ing forces within the nex t two 
years. It is ex pecte rl tl.at with the r equirem en ts 
for nniformerl anrl c ivi l ia n p ersonnel in c-reasing, 
th e pc rso nnPI to t' arry o u t elf'ctron ic jo hs wi ll he­
com e m ore cr it ical . F ormal ra te t ra ini n f!: 
A, B, a n d C) and p: roup t ra inin p: in fl ee t t ra inin f.!; 
comma rHls will n ot a p prPr ia hly <'x pnnd . T herefo re. 

it is n ecessar y to in crease existin g in-ser vice t rain­
ing programs and est a bl ish oth er in-service trainin g 
prog rams bo th in sh o re and flee t comman ds in an 
effort to ge t a long with minimum ou tside assistan ce 
and im p ro ve th e nse of electron ic equ ipm ent. T h e 
B n rea u of Ships is m akin g <'Ve ry effo rt to assist 
h y providing equi pm ent , facilities, and , i n some 
instances, t rainin g courses a t con tractors· plants. 

To m ak e th e m ost effective nse of improvem ent s 
in e lectron ic m ate ri a l is a ch allen cre to AT,L 

b 

/l ANDS afl oa t an rl ash ore and m nst h e m et. Each 
organ iza t ional elcm en t M UST contribute its p art 
who leh ear lcrlly and in fnl l m easure ami NOT rely 
on ano tl1Pr elcmenl to <'Ol vf' i ts p roblems cxrcp t 
wh <:' re th e problem i!' rl c fi ni tely hcyonrl the ahility 
or f:H'i I i ti c;: a \·a il ahle. 
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A MAGNETIC RECORDER WHICH PROVIDES 
RESOLUTION OF SIGNAL ENERGY PRINTED 

THROUGH THE MEDIUM BY MEANS OF A 
VARIABLE SCAN RATE PICKUP 

The necessity for the extension of the human 
faculties for aural and visual r ecognition of signal 
energy in modern milita ry applications, and es­
pecially in th e fields of underwa ter sound and 
sonar, is quite evi dent. By m ean s of m agneti c 
r ecording and reproduction techniqu es, th e follow­
ing fun ction s can be provided : 

( 1 ) Hecord ing and storage of phe nomena oc­
curring d ur in!! a spec ific tim e inte rval for re pro­
<luction at will ; 

I 2 ) Strengthening signal tlifferentiation ; 
( 3 1 Stimulating memor y o r recognition ; and 
14) En hancing signal-to-no ise ra tio. 
ln th e pas t, it has u sually b een n ecessa ry to 

reproduce sto red signal e ne r/-( y a t th e rate of 
recording ; othe rwise, a chan ge in th e sp eed of th e 
storage medium for re production would interrupt 
th e continuity of the record ing process. T he 
m eth od to be desc1· ihed provides for a norm al 
r ecord-reproduce-e rase process an d simulta neously 
permits m a teri al which has been recorded on a 
continuou s m edium to be scanned from th e IJa ck, 
o r reverse, side of the magnetically recor ded sur­
face at a r a te high er than the ra te of r ecord in g. 
T h ese requ irem ents n ecessita te th e use of a record­
ing in strum ent which has a r ecording aml e rasin g 
IH•ad m o un ted on the pe ri phe ry of a m agne ti c 
rt' l"Ording m edium and a rotating pl ayback h ead 
m oun te d in such a m ann er that i t makes the de­
f' ired number of re voluti ons pe t· single revolution 

of th e m edium. A recording instrument of this type 
has been designed and constructed b y the Under­
water Sound Laboratory for u se in an evaluation 
of th e m ethod under consideration. 

!he first approach to a r ecording suitable for 
th• s purpose was a strip of unannealed Permendur, 
% in ch wid e by 0.004 inch thick, mounte d on edge 
and fitted into a g roove cut in the surface of a 
rotating brass disk. For rigidity, a clamping ar­
rangement con sistin g of two brass r in gs, on e inside 
and one outside th e tape, was m ounted on th e up­
pe r edge of the tape. Approximately three-eighths 
of the total width of the tap e surface was exposeu 
to the h eaus. 

Th e erase a nd record h eads face and coutact the 
outer tape surface. Th e re prouuce h ead is l ocated 
behind th e ta pe, muu u ted on an arm conn ected to 
a pulky an<.l shaft whi ch are indepeudent of the 
tap e drive pull ey. The pulley for the reproduce 
head is dri ven directly from th e motor sh aft wi th 
a 1:1 speed ratio, whe reas the tape is driven from 
the same m otor through a 1:10 reduction. Thus, 
the reproducin g h ea d m akes 10 revolu tions p er 
single r evolution of th e m agne tic tape for th e tests 
described, although it is possibl e to vary its angu­
lar speed over a wide range and also to ch an ge 
its ro tational d irect ion to fit a g iven n eed. 

H ea d connecti ons are m ad e to insul ated slip 
rings, mouuted on the d r ive sh a ft, from which th e 
s ignal is r emoved by m eans of wi ping contac ts. 

J 
4 

This arrangem ent proved ver y satisfa ctory, and 
n o objectionabl e n o ise was contributed by the fri c­

tion be tween th e contacts and th e slip rin gs. 
Although th e evaluation proved that the pro­

posed m e thod was practicabl e, from the first tes t 

it was apparent that th e joint in the tape created 

a m agne tic discontinuity, which, of course, would 

not exis t with a continuous homogeneous m edium. 

The discontinuity in magnetic structure, wh en 
scanned b y the hi gh-speed r eproducing head, set 
up trausient s ignals of cons ide rable magnitude 
wh ich fell into the 7- to 200-cps frequency range 
b eing in vestiga ted. Furthermore, th e shock ex­
perienced b y th e reproduce h ea d as it re peatedly 

en countered this h utt joint brou ght about perma­

nent magne tization of the h ea d, whi ch resulted in 

in creased noise iu the reproduced sigual. 

Since t h e effects caused by the tape joint were 

mme the m agnetic r ecording ch aracteri stics o f the 

s teel o th er tl1an to establish the fac t that it was 
posihle to record and reproduce a signal , store it, 

and erase it. With the steel tape, th e transient 
effec t was eliminated, and a greater signal-to-noise 

ratio and decreased in term odulation di stortion 

result ed. 
Although this device was conceived originally 

for an investi gation of its possible use in a p as­

sive detection system , demonstra ti ons of th e unit 
to seYeral interested groups have resulted in indi­
cations of additional appl ica tions, especially in th e 
field of auto-correlation s tudies. The recording 
method m ay also be utilized in devices for torpe do 

de tection, single-ping echo rangin g, and signal 

strength euh ancem ent. Adaptations of this r ecord­

ing device are n ow bein g constructed for several 

of th ese appli cations. 

VARIABLE SCAN-RATE ·o F 
INSIOE PICK-UP HEAD 

Magnetic Recorder. 

predomina nt through out m ost of th e tests con­

ducte d on this device, another tap e, this one a 

continuous hand, cut from a solid piece of tool 
steel, was subsequentl y install ed in place of the 

P ermendur strip. No effort was mad e to deter-
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.TROUBLEs·w·tTH RELAY CONTACTS 
Reprinted from ELECTRONICS 

Copyright 1938 by the McGraw-Hill Publishing Company, Inc., New Yo~k, New York. Reprinted by permission. 

by 

A. W. CLEl\IENT 

The increasing attention being given to relays 
in electronics prompts the writer to offer points 
conceming telephone and moving coil relays, the 
results of experiences over· thirty years. · 

Contacts are the most vital part of relays. Their 
performance depends upon the material used, the 
shape, pressure, voltage, current, atmospheric and 
circuit conditions, maintenance methods. 

Of primary interest is the pressure of a contact­
or rather, two pressures, mechanical and electrical. 
A deficiency in one can he compensated hy an in­
crease in the other. The pressure serves mainly 
to penetrate film upon the contact surface and is 
also used to prevent microphonic action (chatter­
ing) and to adjust the relay. 

Metals will form films due to chemical com­
bination with gas (oxygen in the air being most 
common) hut with the usual "contact metals" such 
films are easily penetrated by low voltages, under 
two. Platinum is outstandingly superior for mini­
mum film formation, and is followed by gold and 
silver. Poor metals such as brass, tungsten, phos­
phor-bronze and as an extreme, lead, require 
higher voltages or mechanical pressure for pene­
tration. 

Films of the greatest seriousness are formed by 
deposits of grease from the atmosphere and by 
handlinu the contacts with files or in other man· 

~ 

ners. It may be said that over 90 percent of contact 
troubles are due to grease. The metal used becomes 
a minor factor in view of the comparatively high 
pressure (electrical or mechanical) required to 
penetrate the grease. 

Carbon is the next in order of contact surface 
trouhles. It is the residue of burnt air and grease, 
and forms in small rings about the actual point of 
contact, building up until the rings hold the con­
tacts open. It. is very instructive to examine con­
tacts under a microscope of twenty or so diameters. 
A good contact pressure will aid in crushing the 
rings, keeping the contact usable. 

Another surf ace condition is that of "cone and 
craterin~'\ where the metal of one contact is trans­
ferred over to the other, leaving a hole or crater in 
one and a point or cone upon the other. The crater 

eventually clogs with carbon and is difficult to 
clean out. In some cases, with springs of light ten­
sion (10 grams or so) the cones can stick in the 
craters preventing natural opening. Occasional re­
versal of current will prevent this surf ace trouble. 
In some telephone plants using vibrator ringing 
generators, clocks have been installed to reverse 
the driving current every half-hour; daily or more 
frequent contact cleaning became a matter of once 
a week or more .. 

Again, there is damage caused by the contact of" 
two different metals due to the contact potentials 
of the particular metals used. This also forms a 
cone and crater effect. Different metals should 
never he used. A number of years ago a large num­
ber of strips of break-jacks were replaced through­
out the country by a manufacturer whose assembly 
department had slipped up and used platinum and 
silver in the opposed springs. 

For telephone relays the contact mechanical 
pressures may he rated as medium when between 
20 and 40 grams. When under 15 grams they tend 
to he "microphonic", easily disturbed by jars from 
adjacent relays, etc. At low pressures they might 
also "sizzle" when currents of a few hundred milli­
amperes are passed. 

Moving coil relays have almost zero mechanical 
pressure hut they operate with reasonably high 
voltages and are almost always associated with 
telephone relays so the microphonic and sizzling 
effects are less disturbing. 

Voltage pressures used with medium mechanical 
d " pressures an average contact metals" ought to 

be over 20 volts for ordinary operations hut for 
rapid and frequent use 40 or more volts is highly 
desirable. Manual telephone plants use 22 volts 
(called 24) where simple relay operations are in­
volved, but automatic plants have used 48 volts 
for years. 

Average good contact metals require only a 
couple of volts to penetrate their natural films or 
tarnish, hut ~rease will soon appear and demand 
the higher voltages mentioned, so actually the kind 
of metal used is a minor matter if it is not subject 
to heavy ta1nish. Phosphor-bronze, for example, 
is a poor metal that needs about 48 volts to pene­
trate its tarnish with almost zero mechanical pres­
sure), though witb over 32 volts or so it serves very 

well, with medium mechanical pressures. Tungsten· 
is another poor metal, worked best with around 
50 volts for ntedium pressures, though at very high 
pressures (100 grams or more) it can operate with 
only 3 volts or so. 

What of Contact Shapes? 
And now for contact shapes. They should be 

hall-faced and as small as practical alignment and 
reserve material for wear permits. Large contacts 
will not carry more current than small ones. 

Two plane surfaces free to align with each other 
can only touch at three points unless there is suffi­
cient pressure to distort the surfaces. If the sur­
faces are not free for alignment they can touch 
at only one point-one molecure. Practical pres­
sures encountered actually crush the molecules out 
of position slightly so several will he in contact, 
but this is still only a microscopic portion of the 
entire contact face. Therefore a ball contact can 
function as well as a flat one so far as the amount 
of metal in contact is concerned~ the maximunt 
current capacity heing about one amp. at medium 
pressures; 1nore current can be carried at greatly 
less reliability up to about two amps. Moving coil 
relays can carry about .25 amp. as a maximum and 
.10 amp. is safer. 

The chance for dust to lodge between contacts 
is far greater for flat than for hall faces; also, a 
greater area of film is present requiring more me­
chanical pressure for puncture. Some contact pairs 
consist of a point and a flat; this type only half­
way approaches the ideal with a disadvantage that 
craters develop in the flats. 

Smooth, polished contacts are poor, there being 
less points to pierce the grease film and actually 
effect contact. A rough contact is essentially a mul­
tiple contact by virtue of the greater number of 
points crushed together. As a test, two sheets were 
chromium plated: one was highly polished, the 
other left with its natural granular surface. With 
about 5 grams pressure, a blunt pointed copper 
contact upon the sheets showed the polished plate 
as having eight times the contact resistance of the 
granular plate. 

Vertical or Horizontal Contacts? 
The writer believes this to he immaterial. Theo­

retically, normally closed vertical contacts can form 
a rest for floating dust which might settle between 
the contacts when they open, preventing their 
closing when released. With horizontal contacts 
the upper spring should catch the dust, sprinkling 
it over the sides by vibration as the relay operates. 
However, Brownian movements shoot dust in all 

directions and potential differences make attractive 
traps regardless of position. It is a different case 
with stepping switch bank contacts where the hori­
zontal types are markedly worse. 

Free floating dust is of no consequence in relays. 
Blowers or var.uum cleaners are positively ruinous, 
forcing large chunks of dirt into contacts they 
could never reach by natural air currents. In the 
dust plagued industrial belt of India, from damp 
Bengal to hot .and dry Punjab, the writer installed 
a number of all-relay automatic exchanges, each 
being entirely without dust protection from the 
moment of unpacking to several weeks after start­
ing service. They were positively filthy yet gave 
no trouble from dust. On the other hand, one 
plant in the Jherria Coal Fields (surface mining 
largely) had abnormal grease . trouble. A day 
would he bright and quiet when suddenly, in five 
minutes time, the whole plant would go bad from 
a gas wave. Filtering the air in this plant was of 
small benefit and it was left up to the maintenance 
men to do fast washing. 

An interesting test was ntade concerning grease. 
A bay of 100 relays having three sets of break con­
tacts and a like number of relays with three makes 
was unpacked, after about two years storage in 
Bombay. All contacts were hall shaped gold alloy 
with tensions of about 30 grams and worked with 
40 volts. One would suppose the normally closed 
contacts to perform better than the open ones, but 
they were worse. Grease had forced apart the nor­
mally closed contacts so the applied voltage could 
not penetrate. Of course there was grease upon the 
open contacts, but mechanical force of operation 
aided the penetration. Further, while the closed 
contacts that failed would break through if flipped 
electrically and repeat properly, yet after being 
idle for a day they would he bad again-the grease 
had time to creep back. 

Associated circuits have important effects upon 
contacts. It is highly desirable that contacts spark 
a little when opening as this burns the grease away 
quite well, the resulting carbon not being as trou­
blesome. Thus inductive circuits are markedly 
better than non-inductive, up to the point where 
excessive sparking causes too much carbon. Useful 
sparks are such as can he fairly easily seen hut not 
near a "spitting" condition. 

Non-inductive circuits (slow relays and particu­
larly lamps) are had for contacts. Any contact will 
vibrate or chatter every time it doses, regardless 
of tension, and each vibration is a current inter­
ruption. In an inductive circuit the average tran· 
sient current is low during the period of vibration 
whereas in a non-indu<'tive cireuit the <'urrent is 
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practically full value for the entire peripd. There 
are several effects: the carbon-forming sparks are 
less hut their grease burning is nlso less, so .failures 
increase. 

When any contacts carry current they are welded 
together-very minutely as a rule: in fact, no weld, 
no current. The non-inductive current welds at 
each vibration of the contacts, rapidly destroying 
the contacts. In one case observed, certain relays, 
operating almost continuously through the day, had 
two sets of make contacts-one driving a switch 
magnet, the other a lamp taking about one-fourth 
the current. The magnet contacts lasted over two 
years hut the lamp contacts had to he replaced 
about once every three months. 

Condensers when shunted directly across con· 
tacts are terrible, ruining the contacts quickly by 
excess welding. In some cases the weld prevents 
the contacts from opening. Assume that a con· 
denser of any size is charged to 50 volts-a dead 
short upon it would produce an initial current 
limited by the resistance of the short. Assuming 
the short resistance is .02 ohm then there would 
be 2500 amps. at the first instant of closing. Just 
imagine the welding effect. A resistance should 
always be in series with the condenser and have a 
value of about one ohm per volt of power supply, 
limiting the maximum current to one ampere. For 
moving coil relays about 20 times this resistance 
is better. 

A particular use of this welding was made in the 
case of about 75 valves used with pneumatic ticket 
carriers. Tickets and "cleaners" (dipped in pow­
der) shot between the two German silver contact 
springs, opening a circuit supposed to close when 
the ticket was removed. A small narrow slot in 
one spring, aligned with a semi-penetrative em­
hosure upon the other spring helped, hut adding 
a 2.0 microfarad condenser without resistance posi­
tively cured all contact troubles. The system 
operated with 22 volts. Of course, the weld was too 
small to interfere with ticket entries but it held 
the contacts electrically. 

In many cases spark-killing can he better and 
more cheaply accomplished by shunting the in­
ductive load (not the contact) with a non-inductive 
resistance. The value is better found by cut-and­
try, depending upon permissible sluggish release 
of the coil involved. For average apparatus, a good 
starting value to try is around ten times the re­
sistance of the coil. 

Condensers in series with contacts cause much 
failure hut do not damage the contact. In such 
circuits there is always some appreciable resistance 
so weldin~ effects are not troublesome. It is really 

a lack Qf weld that gives trouble, for by the time 
a contact has ceased vibrating the condenser volt­
age will have risen to that of the power supply so 
the last "make" of the contact finds no current flow 
to weld it. Shunting the condenser with a few thou­
sand ohms (the less the better) or otherwise main­
taining a potential difference across the contacts 
cures the fault. 

Another trouble is the contact that closes when 
there is no voltage across the pair (no current 
flow). This is particularly aggravated if the con· 
tact remains closed for any number of hours 
(sometimes minutes) before a potential is applied, 
allowing time for the grease, displaced by mechani­
cal pressure when the contact closed, to creep hack 
and separate the pair. Such "non-potential" con­
tacts were found by a test in a new plant to give 
about ten times the trouble found in Jive contacts. 
This test was at 40 volts with gold alloy contacts. 

Moving coil relays are annoying due to the light 
mechanical p1·essures and to the long period of 
vibration holding the contacts. Stocking or weld· 
ing is another nuisance. Further, when operated 
or released the hair-springs may vibrate excessively 
since they carry a circular current of several turns 
in a magnetic field-near a neutral point, hut never 
reaHy neutral. This vibration is carried to the 
contacts. 

Moving coil contacts should always be of plati· 
num-iridium, the iridium supplying a useful degree 
of stiffness. They should be mounted as close to 
the axis of coil rotation as possible so that the 
greatest pressure may be obtained. 

How to Clean Contacts 
As for cleaning contacts, the writer is still puz· 

zled. A numher of definite comments can be made. 
Never use a piece of paper as there is always some 
fuzz that usuaUy stays upon the contact. Filing a 
contact often fixes it hut frequently the trouble 
will soon return-the grease that was pushed away 
returns and the contact shape and mass have been 
changed. Theoretically, washed files should be 
used, hut who goes to that trouhle? Files some­
times put more grease upon the contact. 

Having tried it upon thousands of relays, the 
best, but not perfect, method is a double operation 
-washing and wiping. Chamois cemented on the 
end of a thin strip of bakelite, dipped in carbon 
tetrachloride, washes the contact (one quick jab 
is enough) and another dry chamois stick wipes 
off the residue. Most carbon tetrachloride is old 
enough so it leaves a residue. Thus wiping is quite 
necessary. Carbon deposits may need a touch with 
a file followed hy washing and wiping. 

I . 

HAZARD IN TV-4/U TUBE 
TESTER IN TEST-TOOL 

SET AN/USM-3 
A report has heen received by the Bureau ?f 

Ships of the existence of a per~onnel hazard In 
Tube Tester TV-4/U which is included in the 
Test Tool Set AN/USM-3. The report stated that 
with the Circuit Selector switch S-101 in the 
"OFF" position and a metal shelled tube in socket 
X-108, line voltage is present on the tube shell. 
This voltage is· not present between th~ t~be shell 
and the chassis of the tube tester, nor IS It on the 
metal shell of the tube when S-IOI is in any other 
position. · 

It is suggested that in testing metal shelled tubes 
in Tube Tester TV-4/U, the operator place the 
Circuit Selector switch on the "LINE-SHORT 
CHECK" position when inserting or rem6ving the 
metal shelled tubes. 

Corrective measures have been taken by the 
Bureau of Ships to prevent a repetition of this 
hazard in future procurements of subject tube 
tester. A field chanae is being investigated by the 
Bureau of Ships to 

0 

correct the hazard in equip· 
ments already in the field. 

ELECTRON TUBE 
REPLACEMENT 

CONSIDERATIONS 
Electronics maintenance personnel are reminded 

to he cautious when replacing defective glass tubes 
with metal shelled tubes. Pin #I of metal shelled 
tubes is connected to the tube shell, while pin #I 
of the corresponding glass tubes is usually ~10t con­
nected. Pin #} of the sockets in some eqmpments 
is sometimes used as a circuit tie point where the 
equipment has been designed for glass tuhe use. 

It is recommended that defective glass tubes be 
replaced by glass tubes whenever possible. Where 
glass tubes are not available, metal shelled tubes 
may he used as replacements after the actual 
equipment wiring has been checked and the fact 
verified that no connections have been made to 
pin #J of the tube socket. 

For example, in the decoder of Model PO Radar, 
a jumper exists between pin #I and pin #6 of all 
tube sockets for 6SA 7G/GT. When the glass 
6SA7G/GT is used no harm is done. When the 
metal 6SA 7 is used the sync pulses fed to pin it6 
are grounded through pin #I, the metal shell and 

the tube clamp. In this particular case the jumper 
has no function and could be removed. If removed 
either the glass or metal tu~e could he used as a 
replacement. 

MAINTENANCE PARTS FOR 
SUBMARINE SIGNAL 

COMPANY 896 
COMMERCIAL 
FATHOMETERS 

Requests for maintenance parts of the Submarine 
Signal Company commercial fathometers should he 
addressed to ESO. Nearly all of the parts of the Sub­
marine Signal Company type 896 Amplifier and 
Driver may be obtained from stock parts of the 
NJ-3, NJ-7, and NJ-9 equipments. The indicator 
units have fewer parts in common. Submarine 
Signal Company (now Raytheon Manufacturing 
Company) specification 8045E applies to the 
405YU parts of the 896 fathometer, I15/60/1 
system. A breakdown of these parts is available 
upon request. Repair activities should salvage 
useable parts of the 896 fathometer that are re­
moved from vessels and place the parts in SERAD 
for reissue until all of the CBM-896 series fatho­
meters have been replaced. The replacement of all 
commercial fathometers is being made as soon as 
practical. The instruction book for the 896 is 
NAVSHIPS 365-II38 and the instruction books 
for the NJ series are NAVSHIPS 95I50 and 95I52. 

LOCT AL TUBES FOR 
SHIPBOARD FACSIMILE 

EQUIPMENT 
It is to he noted that the following vacuum tubes, 

not normally carried aboard ship, are used in 
TT-41A/TXC-IB transceiver and PP86C/TXC-I 
power supply: 

Quantity 

6 
5 
5 
I 

Loctal Type 

7C5 
7L7 
7N7 
757 

It is recommended that all ships which have fac­
simile equipment induded in their allowance 
check their stock of these tuhes. If necessary sup· 
plement their stock from normal supply sources. 
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Electronics Maintenance Parts 

System and Conversion 

Continued from page 7 

of the inadequacies of th e present Electronic 
Maintenance Parts All owance siuce those inade­
quacies follow no more than a general pattern for 
various models of. equipment. Each allowance 
must h e compare d with the old Spare P arts Lists 
for the equipment installa tion which the allow­
ance is desi ;;ned to support b efore it is possible to 
determine the maintenance parts which must be 
stock ed to supplem ent th e allowance. 

equipment have b een identified hy SNSN's and 
added to the SNIT's. 

In general, the allowance in cludes n early all of 
the parts common which are in N l6 and Nl7 stock 
classes. The percentage of parts peculiar which 
are included in the allowance varies for difterent 
models of eq ui pmen t. Of course, all parts peculiar 
belong, by definition , in stock classes Nl6 and Nl7. 
The allowance does not gene rally include equip­
m ent accessories and special tools which were in­
cluded in Equi pment Spare Parts. 

No accurate prediction can be made of the quan­
tity of m aterial which a ship should retain to sup-

Breakdown and identification of the spare parts boxes. 

T h ere is one f!:ene ral category of material which 
is now om itted from t h e allowance. Th at category 
in cludes th ose mainten an ce pa t·ts common which 
are in stock classes o th e r than N l 6 and N l7- that 
it, maintenance parts which a re no t stocked in the 
Electronic Supply System since the a ppli cations 
of the parts are not peculi ar to electronics. T h ese 
parts are incl11ded in t h e Catalo()" of N aval M a te-

. 0 

nal, General Stores Section . T hi s m a ter ial will be 
included in Parts Lists for new equ ipments; h ence, 
it will appear suhsequent'ly on allowan ces to sup­
port that equipment. Howeve r, th e allowances 
will not include this material to su p por t equi p­
ment presently in use until such p arts in th at 

plcm ent th e allowance. H owever, BuShips has 
estimated tha t th e present allowances are approxi­
mately 80% comple te, u sing the number of line­
items as th e de termina te. In contrast, the volu­
m e tr ic quanti ty of th e supplem entary material 
re ta ined b y ships which h ave comple ted the con­
ve rsion usuall y h as approxim ately equ aled that of 
th e allowance ma teri al. Th is is due to the fact tl1at 
man y of the supplem entary p a rts are bulky m e­
ch anical p a rtE', w!tile th e allowa nce includes many 
small item s, snch as ca pacitors an rl r esistors. 

T h e mate r ial a nrl p arts descr ibed above h ave 
proved to he a matter of maj or concern to those 
who lta ve obser ved r losely the execution of th e 

Filling the allowance with identified material taken from off loaded spare parts boxes. 

conversion program. A relatively large number of 
ships have converted to th e new system only to 
find that too littl e or no attention was given to the 
problem of screening the residue material which 
remain ed after the mainten an ce parts which are 
are included on the SNIT's were identified by 
SNSN and removed from equipment spare parts. 
If this r esidue material is not screened during th e 
conve rsion period, or if it is not retained intact 
for subsequent screening, that ship-owned material 
which shou ld be retained to suppl em ent the allow­
ance is irrevocably lost to th e ship and must be 
r epurch ased. 

Elimination of Excessive and Unnecessary 
Maintenance · Parts 

The subject of maintenance parts which were ex­

cessively and/ or unnecessarily provided under th e 
Equipment Sp are P arts Box System , and which 
are eliminate rl by. conversion to th e E lectronic 
Mainten an ce Parts System , has been delilwra tely 

avoided thus far in tl1is paper. The reason for this 
was to avoid the natural tendency to over-sell any 
n ew system by emphasizin g the advantages and 
over-looking the limitation s of the syste m. This 
tendency, coupled with a lack of comprehen sive 
information on th e Electronic Mainten ance Parts 
System, h as given suhstauce to the popular mis­
conception that the E lectroni c Maintenance P arts 
Allowance is th e solution to all ma inten ance parts 
problems. The primary result of this misconcep­
tion .is th e tendency to overlook the importance 
of the r esidue m a te rial discussed in the preceding 
section. 

The conven;ion to the Electronic Maintenance 
Parts System acromplish es the elim ination of three 
types of material. 

l. Mai nteuancl." pa rts t•o mmon and maintenance 
parts peculiar whi eh wc.>re providerl in exces­
sive quantities in equipment spare parts. 

2. M iscellanc.>n n>' mat e rial which served no use­
fnl purpose. 
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3. Maintenance p arts, usually parts p eculiar, 
which sh ould not he stock ed aboard ship 
since it is beyond the cap abilities of ships' 
forces to install the p arts if the need arises. 

The existance of excessive an d unnecessar y ma­
terial in equipment spare p a rts boxes was the re­
sult of the f act that the N avy did no t supervise 
the prep ara tion of Spare Parts Lists and the assem­
bling of t h e m a terial. The elimination of the m a­
terial list ed ab ove will he accom plish ed as a result 
of participa tion by th e Navy in the preparation 
of the Parts Lists, and subsequent preparation of 
the allowan ces from th ose lists. It is the responsi­
bili ty of ship p ersonn el to determ ine th e amount 
of the r esidue m ateri al, di scussed in the preced­
ing section, that is in excess or is unnecessary, an d 
to r emove it during th e screenin g process. 

Supplementary Allowance 
A previous attempt h as been m ade in this pa per 

to justify th e statem ent tha t the E lectronic Main­
tenance Parts Allowance was n ot an allowance ac­
cording to the usual application of the term. A 
considera tion of th e two preceding sections sh ould 
lend furt he r subs tance to that statem ent. T he Elec­
tronic Parts Allowan ce does not sup ersede the en­
tire Spare Parts L ist whi ch is included as part of 
the instruction hook for ea ch eq uipment. I t is the 
responsibility of the electronics personnel of each 
hip to screen the material which is not included 

in the allowance, and to r etain th at which is 
n ecessary for th e proper shi pboard m a intenance 
of electron ic equi pment. T h e spare parts li st for 
each equipment rem ains i n effect as a uthority and 
a requirement for maintain ing, as n ecessary, a 
stock of those parts not included on th e E lectronic 
Maintenanc-e Parts A11owance. 

The use of an Equipment Spare Parts List, in its 
original form in con juncti on with the E lectroni c 
Maintenanc-e Parts Allowance, is unwieldy and 
confusin~. The following procedure is r ecom ­
mended for revision of a n equipment sp are parts 
1 ist. 

l. An notate all items which a re in cluded on th e 
appropriate S IT. Those parts are included, 
as necessary, in the Electronic Mai ntenan ce 
Parts Allowance. 

2. 

3. 

Annotate all items which are equipm ent ac­
cessories and special tools. T hose item s sh ould 
be recorded on a sepa rate 1 ist. 

Annotate all item s which are sta ndard m a te­
rial, sueh as lamps, fuses, h ardware, etc. T h ose 
items l"hould be added, as necessary, to a co m­
bined list to serve as a guid e for stocking 
standard material . 

4 . Screen the remammg i tem s and annotate 
those item s which the ship p ersonn el do not 
consider necessar y for retention. 

5. The non-ann otated item s wi11 b e those which 
sh ould b e retain ed as the set of equipment 
maintenance parts to supplem ent th e E lec­
tronic Main ten ance Parts Allowan ce. This 
set wi1l inclu de parts p ecul iar, p ar ts common, 
and miscellaneous special material. 

6. If the equipmen t m odel is part of a multiple 
installation of that model , th e individual sets 
of m aintenance parts should he combined to 
m ake up a composite set. A reduction in the 
quantity of the parts in th e composite set, 
compared to the sum of th e individual sets, 
should b e possibl e. 

The old Spare Parts Lists sh ould h e retained in 
their entire ty since th ey contain appr oxima te de­
scriptions of the parts iden tified in SN~T's. 

Maintenance Parts Stock Records 

The possibility of m akin g compara ti vely r apid 
inventories of m aintena nce parts an d of m a intain­
ing accurate stock accounts consti tutes two of th e 
advantages of th e Electroni c Parts System. For 
these purpose;; it is necessa ry tha t each shi p estab ­
lish stock records on which to record recei pts, ex­
p endi tures, and inventories for each active line· 
item on the allowance list. T he inform ation on 
each sto.ck record form should include com pon ent 
noun n ame o r tube type, SNS , numher a llowed, 
loca ti on code (i f used ), unit p rice, and all stock 
transacti ons. 

It would h e possible to maintain th e n ecessary 
stock record information in the four hla nk col­
umns on th e aJlowance. However, t h ese columns 
were pro vided for use in estahli shin rr th e system. 
In a dditi on th e pages of th e allow~n ce are not 
sturdy enough to withstand th e wea r to wh ich they 
would he subjected if used fo r stock record pur­
poses. 

T he foll ow i n ~ are recom m ended for use as main­
ten ance pa rts stock records : 

l. F il es, visible record, hook-type, with 98 cellu­
loid t ipped 8" x 6" k ra ft pockets. Stock No. 
G.54-F -2~1 6- 250. 

2 . Spa re Parts Stock Record, NavSand A Form 
48R. T he Bureau of Shi ps n ow furn ishes th ese 
cards, preprinte d with S TSN, wi th th e aJlow­
ance for all except Lender and rep ai r ships. 

All owa nce quantit ies of th e book-type fi les are 
given in General Amendm ent N umber 474 t o 
B ureau of Ships All owance L ists for all ships ex­
cept tenders and repa ir shi ps. The la tter are 
covered in General Amendment N umber 457. 

T h e record cards, Form 488, are of the Chaindex 

typ e, and they link togeth er to form a deck of th e 
visible-index type. The kraft pockets are punch ed 

to h old two decks of six ca rds each. 

Stowage Cabinets 

Special cabinets are provided (by Sh ipalt ) fo r 

stowing th e E lectronic Maintenance Parts Allow­

ance material according to SNSN. T he cabinets 

are designed to provide m axunum flexibility of 

cabinet installation as well as parts stowage ar­

rangem ent. An approp riate amount of shelvin g is 

installed for stowing parts which are too large to 

b e stowed in the cabinet drawers. 

While it is true that conversion t o the E lectronic 

Maintenance Parts System results in a reduction 

in weight an d Yolume of m aintena nce parts carried 

aboard sh ip, i t i s no t necessarily t r ue th at there 

Maintenance parts cabinets installed aboard ship. 
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will b e a co rresponding increase in usable stowage 
space aboard ship. In those ships in which there 
were n o spaces designated as storerooms for equip­
ment spare parts boxes, space must be provided 
for the install a tion of cabin ets and sh elving. 

The Bureau of hips now furni shes, with the 
allowance. pre printed bin tags sh owing S SN for 
each item on th e allowance. 

Supply Aspects of the System 
orne personnel, both ashore and afloat, have 

been rathe r quick to assume that the establishm ent 
of th e Electroni c Parts System has placecl e·lec­
tronic maintenance parts in the same category as 
beans and swab handles. Such an assumption in­
cludes no pro,·ision t o insure tha t th e p e rsonnel 
who maintain a s tock of maintenance parts can 
match a part tc the part description which applie . 
If the sh ip's cook draws b eans and then finds that 
the ship rece ived coffee beans instead of soup 
beans. th e menu can b e chan ged. If an E lectronics 
T echnician draws a maintenance part, a nd then 
find the wrong part was stowed under the right 
numbe r. th e !'hip will he without the use of an 
eq uipment, unless the ship happens to b e carrying 
a suitable substitute (E<towed under the r ig:ht num­
ber ) 

The m ethod of maintaini ng th e Electronics 
Maintenance Parts System will vary according to 
hip org:anization and the number and qualifi ca­

tions of p ersonnel. However, propet· maintenance 
of the ys tcm on any ship wi11 require at least 
partial , upervi ion of th e sys tem by technicall y­
qualified p e rsonn el. Supervision of the E lectronic 
Mainten ance Parts ystem is an electroni c main­
tenance problem. not a pure suppl y probl em. 

Summary 
If it were possible to con vert a ship from the 

Equipment pare Parts Box System directly to th e 
ultimate E lectroni c Mainten a nce Parts System, thi s 
paper eould have been made conside rahly more 
hrie f. T IH' ultimate sh ipboard E lectronic Ma in­
tenance Pa rts System cannot be achi e ved at pres­
en t, however, for sh ips can be suppli ed only the 
first elemPnt, the E lectr·onic Main tenan ce Parts 
Allowance, of a two-e lement system. The units 
of the second el<>men t, Equ.i pmen t Parts Lists, mus t 
be assembled durinp; the course of th e system 
transition period. which is th e period required 

to gradually outfit the Fleet with eq uipm ent for 
which Parts Lists have been prepared . Tn the 
meantime, it is the responsibili ty of t he pe rsonnel 
of each Fh i p to establi>'h a conversion system wh il'h 
is prPdicatPcl on the ultimate shipboard E lectroni c· 
1\ITaintenani'P Parts System. 

The establishm ent and u se of the conversion 
form of the E lectronic Parts System should b e 
governed b y the consideration that th e system is 
not an entity. It is one element of an "inte"rated" 

" system, the function of which is th e maintenance 
and op erational support of shi pboard electronic 
equipment. It is true that the E lectronic Mainte~ 
nance Parts A11owance is the result of a trans· 
formation of data received on Failure Report 
(NavShips 383 ) and Sh ip E lectronics Installation 
Record (NavShips 4110) , but it is far from true 
that the allowance is th e sole product of these data. 
Conversion of the Fleet to th e Electronic Mainte· 
nance Parts System comple tes the loop of the in· 
tegrated system. The nucleus of th e inte"rated 

. " system 1s, and will continue to h e, the data from 

NavShips 383 and NavShips 4110. The effi ciency 
with which the integrated system, as well as the 

E lectroni c Mainten an ce Part s System, suppor ts 
Fleet electronics is, and will continue to be a 
direct function of the accuracy a nd complete~ess 
of th ese data. 

Two major misconceptions are servin" to con1· 
plicate shipboard conversions to the :ihectronic 
Maintenance Parts System and to obstruct efficient 
application of th e system. Th ese misconceptions 
are : 

l. That rigid adheren ce to th e E lectronic Main· 
tenance Parts Allowance is required, and that 
all maint enance parts au th orized for ship· 
board stocking a rc inclnded in th e allowance. 

2. That it is n ecessary to differentiate between 
parts common and parts peculiar aboard ship. 

Th e first misconception mu t be quickly dis­
p elled wh erever and whenever it exis ts. T h e only 
allowan ce for maintcn arlce p t I . I 11 b ' ar s w 1rc 1 cou c e 
wh ol1 y accurate and dependable would he one 
which provides mult. 1 ] 

• 1P c rep acement upport for 
every p.a r_t_m each electronic equipment. It is the 
res pon s1hd1ty of ship ·personn el t ] . 1 El 

. . . 0 ~It JUSt t te ' ec· 
tromc MaHJtenance Parts Allow·tn · • ce as necessary, 
and to decid e whi ch parts of each ld E . . . o • qu rpment 
Spare Parts L1st remam appl icahle. 

Th e te r·ms " pa rts common" and " t 1· " ' par s pecu 1ar 
should b e ?f concern to ship pet· onn el only during 
th e plann1ng and exec uti on of tile · conversion. 
These terms will continue to h e of concern only to 
those persons on the Burea u level who are re· 
spnns ihle for procurement of ma intenance parts. 

Conclusion 

Tir e E lectronic Maintenance Parts System is the 
C' ulminati on of wide-scale pfforts to e tablish an 
pffic ient and coheren t ~ys t ern for maintenance 

A maintenance parts cabinet completely stocked with allowance materia l. 

support of shiplwa rrl electroni c eq uipment, ancl 

it h as been proved th at a shipboard conve rsion 

which h as been int elligently planned and properl y 

execut ed wi ll p roduce a conversion ys tem which 

has many important advantal!es over the Equip­

ment Spa re P arts Box System. However, the con ­

ve rs ion represents a radi ral dcpa rture from most 

of the procedures con ncrted with the Eq uipm ent 

Spare Parts Box System. ancl impr1lance to cfTi-

r icnt adopti on and appliC'ati on of th <' Electroni c 

Maint enance P a rt ~ y;; tcm arc appcarinp; in vari­

m rs le,·els of T<'>'ponsihility, as well as ahoard ship, 

1lue to a gen eral lack of kn owletl .re I'OrH·crninrr the .. ... "' 
t:truct u ra l an<l pro!'cdural cle ta il!' of th c syc;tem. 

Self-educa tion of electmnirs pcr~onncl is a pre­

rcquisit P to the imhH'trination of all oth ers who 

arc c·onl·erned wi th tiH' F.lcl'tron ic Maintenance 

P a rt:: System. 
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PACKAGING AND PRESERVATION · .. 

A Packaging and Preservation Branch has re­
cently been activated at ESO to discharge the re­

sponsibilities assigned to all Supply Demand Con­

trol Point. BuSandA defines these responsibilities 
as follows: 

!-Development of preservation, packaging, and 
packing requirements, for inclusion in procurement 
requisitions where such requirements do not exist. 

2-lnclusion of adequate preservation, packag­
ing, and packing requirements, conforming to the 
policies set forth by the Secretary of the Navy in 

all procurement requisitions. 
3-Periodic review of contracts resulting from 

procurement requisitions to assure that adequate 

preservation, packaging, and packing requirements 
are being included therein. 

4-Final action on any requests for waivers of 
preservation, packaging, and packing requirements 
included in contracts. 

5-Review and action on Reports of Damaged or 
Improper Shipments (DD Form 6) pertaining to 

material received on contracts resulting from im­

proper preservation and packaging. Such reports 

will he furnished the Supply Demand Control 
Points concerned hy this bureau. Action will in­

clude revisions of methods and procedures which 
prove inadequate. 

6-Field contact with industry and field activities 
in order to provide that contractual preservation, 
packaging; and packing requirements are consistent 

with anticipated hazards of shipment, storage, and 

handlin~ requirements. 
In order for preservation, packaging and pack­

ing problems to he effectively met, deficiencies must 

be reported to the procuring activity. Form DD-6 
is the proper vehicle for this report, hut to date it 
is apparent that receiving activities are not utilizing 
this form. Failure to report, destroys the intent 
and purpose of the ahove mentioned direetives. 

\~lhile it is desirable that these forms he prepared 
by technically qualified personnel, it is not manda­
tory in those instances where such personnel may 

not be available. The lack of such personnel should 

not deter an activity from submitting a DD Form 6 
and having it accomplished in the best way possihle 

with the personnel available. Analysis of the in­
formation contained on these forms enahles Bu­

Ships and ESO to incorporate packaging require· 
ments in their contracts and issue instructions to 
the field designed to insure that Navy electronics 

parts will be handled in the supply system with a 
minimum amount of effort and arrive in the hands 

of the ultimate user in a ready-for-use condition. 

Thus, the importance of submitting a "Report of 

Damage or Improper Shipment", DD Form 6, is 
obvious. 

As an aid in submitting this report, it is desirable 
that all hands become familiar with the Navv 
Shipping Code, Article 1850-4 and comply with th~ 
instructions contained therein. 

Attention is invited to the fact that DD Form 6 

has superseded NAVSANDA Form 712. This form 

has been especially designed to include all perti· 

nent information relative to the evaluation of and 

initiation of corrective action in connection with 
the improper preparation of material for shipment 
or storage. Use of the form should not he limited 
to reporting damage alone. It must be submitted 
for all deficiencies, including overpackaging as well 
as underpackaging. 

Copies of DD Form 6 should he requisitioned 
through regular publications supply channels. 

ELECTRONIC SUPPLY OFFICE 

REVERSE ROTATION OF 
STYLUS OF MOTOR­

MODEL QDA 
The Bureau has received reports from the field 

of the stylus motor in the QDA depth d t · · . e emuntng 
eqmpment running backwards. This is indicated 

~y the motor index wheel turning to the left. The 
Index wheel is attached to the magnetic clutch 
shaft and can he observed by removing the front 
cover of the recorder and control console. The con· 
diti~n frequently is a result of the depression angle 
(Eq) follower in the OKA resolver (OKA-1 com­
puter) synchronizing at a point 180 degrees out. A 
180 degrees of Eq resolver rotation is one full rota· 
tion ( 360 degrees) of the Eq dial. This error can 
be detected by noting the rotation of the Eqr ( re· 
fracted depression anJ!:le) dial in comparison to 

the Eq diaL If the QDA. sty~us nto.tor is running 
backwards and the Eqr chal JS movmg in a direc­

tion opposite to the Eq dial, turn the OKA off 

and manuaUy rotate the Eq dial through one com­

plete revolution. Turn the OKA hack on and the 

trouble will be remedied if it was a result of in­
correct synchrGnization. 

REPLACEMENT OF SPUR 
GEAR ON B-404-

MODEL QHBa 
Replacements for the spur gear on the shaft of 

motor B-404 of the QHBa equipment are stocked 

by ESO under Nl6-G-2475-1ll and under SNSN 
N17G-413880-824 (Sangamo drawing 871466). 

The gear was designated as B-404A, in order to 
prevent the delivery of the motor when only the 
gear is required. Steps are being taken to add this 
symbol number to page 8-8 and as a note on page 
8-45 of NA VSHIPS 91125, as well as to the micro­
film 26508. This same gear is also used in the 

Scanning Switch Assembly of the AN/SQQ-11 

equipment. 
The gears are furnished with the hub drilled, 

tapped, and counter bored for a filister type head 
screw. The screw used is a combination screw-taper 
pin shown on Sangamo drawing 971234. When 
the original gear was attached to the motor shaft, 
the hole in the shaft was taper-reamed so that the 
screw cap and pin seat simultaneously. As a screw­
pin is not furnished with the replacement gear, the 
original screw-pin should be retained and re-used. 

No special installation instructions are supplied 

other than that the distance from the motor to 
the gear teeth must be measured to insure that the 

full width of the new gear teeth are meshed. 

AN/SPS-6A AND 
AN/SPS-68 RADAR 

EQUIPMENT 
It has been found that poor operation of several 

AN/SPS-6A and AN/SPS-6B Radar Equipment 
in the fleet was due mainly to the presence of horn 
tilt adjusting shims originally used but no longer 
required after making radar Field Change No. 6. 

When the original antenna feed hom support was 
manufactured, it was not practical to hold this 
fabricated structure to tolerances which would in· 
sure the exact angle of tilt of the feed horn with 
respect to the reflector. Since the AN /SPS-6B and 
the AN/SPS-6A antennas are sensitive to this 

angle of feed tilt, it was necessary in some cases 

for the manufacturer to use shims hetween the 
support and feed in order to obtain the specified 

gain and coverage pattern. The AN/SPS-6 type 

antenna is not sensitive to this tilt angle, and no 

shims were ever used on this feed. 
At the time of replacement of the support beams 

by Field Change No. 6 on the AN/SPS-6, sufficient 
experience in fabrication of the beams enabled 
Westinghouse to control the tolerances so that each 
hom is tilted properly with respect to the reflector. 
Therefore, no shims should be used between horn 
and support beam when Field Change No. 6 on the 
·AN /SPS-6 is accomplished. 

This angular position of the feed with respect 

to the reflector is critical, as explained above. 
However, the actual distance from reflector to feed 

is not so critical. Any change in position of the 
feed within the limit of motion allowed by the 
slotted mounting holes will not affect the perform­
ance of the antenna. The slots are intended as an 
aid to assembly only. 

TRAINING FILMS ON 
RADIOSONDE AND 
COMMUNICATION 
SWITCHBOARDS 

Two new training films have recently been com­
pleted under the sponsorship of the Bureau of 

Ships. 
The twenty-five minute film entitled "Radio­

sonde Observation and Operation" shows the over­
all purpose and operation of the equipment used 

in radiosonde observations. Prints of MN6904 are 
available at District Training Aids Sections and 
Central Aviation Film Libraries. 

The ten-minute film entitled ''Shiphoard Radio 

Communication Remote Control Transfer Switch­
boards" describes the new switch-type remote con­

trol panels designed to replace the cumhersome 

patch cord type. Prints of MN6836 are available 
at District Training Aids Sections. 

ERROR IN MODEL OKA-1 
INSTRUCTION BOOK 

The markings of the 1G Synchros, B-318 and 

B-320 of Figure 7-51 NAVSHIPS 91333 (A), are 

transposed, that is, the synchro having a drive gear 
meshing with only one other gear is B-.~18. 

The fact that the two synchros concerned are 

those involved in a conversion of the Eq servo 

drive system for IX and 36X speed input and out· 

put make this information of prime importance. 

This information will he induded in listed 

changes and corret"tions to the subject publication. 
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EDITOR 

This new feature is the answer to numerous suggestions d 
sonnel for a medium of presenting their individual p blan re~uests from fleet and shore per-

ro ems gr1pe d t" I t · 
matters and obtaining answers to such queries. • 5 an ques 1ons on e ec romcs 

As a matter of convenience, it is suggested you . 
Wtlte directly to: 

Editor 
BuSHIPs ELECTRON 
Sir : 

I have finally gotten around to r eading th e Sep­
t ember issu e of the E LECTRON. I w as doin g fine 
until I reach ed th e "Lette rs to th e Editor" column. 
G. E. S. and G. I . app ear to b e understandably 
confused concernin g the painting of radom es, an­
t enna fittings, and insula tor fitt ings. This is qttite 

understandable since fl eet practi ces are not en­

tirely consi tent and Ch a pte r 67 o f th e Bure:tu of 
S hips Manual i not entirely specific. However, 

it would appea r to me th a t upon reading your re­
ply regardin.,. the pai ntin cr of antennas, they are 

- t:'l 0 

still as confu cd as t h ey were h e fore r eceipt of tl1 e 
September ELECTRON. Althou gh a lot of ·'Jon g 
haired" el ectron ics p eople consid er tha t electronics 
is primarily rad ar with i ts a ntenn a fra m ework, 
dipoles, etc., th er e are a lot of u in th e Navy wh o 
cannot forget that the radio equ ipm ent s ti ll per­

forms a vital electronic function and s tilJ uses 
pedestal insulator, entrance insula tor, phosph or­

bronze caiJ]e for antenna, e tc. Jt h as heen ~ l and­
ard practice, with regard to )ead-ins and fittin gs, 

to paint such fittings r ed when associa ted wilh 
transmitti ng antennas and hlue whe n associated 

with recei\ in g antennas. Chapte r 67, prior 10 re­
vision. fu rther ::pt>c ified that expo e d m etal lead-ins 

The Editor 
BuShips Electron 
Code 993 
Bureau of Ships 
Navy Department 
Washington 25, D. C. 

inside f 1 · M 0 s 11P spaces were also to be so painted. 
. ay I suggest that the editor of the ELECTRON 

~nvestigate and promulgate the latest bureau tldnk-
ll1g with d 1 
8 

. regar to t te care of antenna fittin gs as-
OC J ~ted with th e old "workhorse" electronic 

eqtnpment, i .e., radio. 

K. N. S. 

Where it meets the appro-val of local command 
1 he J ollOlcinrr [" ' "' apfJ tes to r~lio equipm ent ; out of 
the weather Tnl' tal · . · nngs, antenna transfer swuches, 
mher hardware a d · n accesson es associated with 
transmitting ante · 1 z . nna,~ s tou d be pamtecl with red 
en~mel ( Spec. 52P3J, Stock N o. 52- P- 7890) , as a 

fi~tsh coat. llarcltcare and accessories associated 
U'llh receiving antennas should be painted with blue 

enam el (Spec. MIL P2852, Stock No. 52- P- 7826) 
as a fini sh coat . 

The qu<'stion of repainting electron · · t.c eqw pment 
has come up man y times in the past. In order to 

clarify this issue the A pril E LECTRON will carr an 

article on R l'painting, Touching Up and Polis~ing 
E/('ctronic Equ ipm<'nl. 

Editor 





UNDERSEA TELEVISION IS BEING DE­
VELOPED UNDER THE DIRECTION OF 
THE BUREAU OF SHIPS TO PROTECT 
AND AID NAVY DIVERS. TELEVISION 
CAMERAS CAN EXPLORE UNDERSEA 
AREAS WITH GOOD VISIBILITY TO HELP 
DIVERS SPOT AND PREPARE FOR DAN­
GEROUS SITUATIONS. IN ADDITION, 
TELEVISION MAY BE USED TO OBSERVE 
AND COORDINATE UNDERWATER AC­
TIVITIES. 


