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mIn the past the fa ilure report fo rm NBS-383 has been 
the topic of many articles in our Navy publications. 
They have covered the form p retty thoroug hly, but 

mostly concerning its use in the fleet. The condit ions 
unde r wh ich Navy electronic equi pment is handled and 
maintained at shore activities are also ve ry complex, and 
require a system such as that associated with the N BS-

383 fo rm. It is hig h time that >Ve bring the shore per­

sonnc:l up to date on this important system , so we wi ll 
go over the NBS-383 again,-not to explai n the form 

itself but to describe the associated system and poin t 
out the facto rs wh ich make its use important for all 
personnel assigned to t he mainte nance of N avy elec­
tron ic equipment, whether afloat o r ashore . 

The primary purpose of any reporting system of th is 
type is to p rovide the cognizant organizat ion with d ata 
whereby necessary procurement of spa re parts may be 
initiated, design defects located, and a basis for im­
provement formed. In the case at hand the Bu reau of 

Ships is the cognizant organization and the subject of 
the reporting system is all the electronic ec1ui pment for 
which the Bureau is responsible. T his responsibility in­

cl udes mate rial cognizance of all rad io, radar, sonar and 
special devices used by the Navy with the exception of 
that so lely applying to aeronaut ics or ordnance. T hat is 

a large order and the Bureau needs help from the fie ld 
activities if this equipment is to be kep t in good operat­
ing condition. Incidentally, when we say "field activi­
ties" we mean all those activities that use BuShips 
equipment, and by "help" we mean strict use of the 
NBS-383 form. In addition to the equiph1ent at coastal 
and ship install ations, there is a lot of equipme nt located 
at Naval or Marine air stations, Coast Guard fac ilities, 
Civil Aeronautics installations, schools, and laboratories, 
wh ich is operated and maintained by the station p er­
sonnel. These equipments will be neglected unless all 
technicians, regard less of Bureau or agency affi liation, 
give their full cooperat ion to the Bureau of Ships by 
submitting the NBS-383 fai lure report form. 

T he use of this form is very important at this time 
because a lot of the ec1uipments operating on shore to­
clay are either "special" and unlike anything found on 
board ship, or are war-time ··stop-gap" equipments. 

Among the special equipments are the ANj MPN-lA 

(GCA) and ANj GPN-2. Stop-gap equipments range 
in s ize from the Army SCR-522 radio to the Army 

AN j CPS-1 (MEW) radar. These equipments are sti II 
serving thei r purpose well and we expect to be saddled 
with them for some time. For example, the ANj CPS-1 
radar, which cost a quarter of a mi ll ion dollars per unit 

during the war, is .an excellent equipment for tram10g 
purposes. ·The Navy has five of these equipments and 

obviously is not going to throw them away when a little 
reporting of failures and shuffl ing of available spare 
parts_w.ill keep tnem on the air. So if you h ave a piece 
of radio, radar, or sonar gear inoperative due to a de­
·fec_t ive component part or tube, · fill out an NBS-383 
Failure Report form in as much detail as you can man­

dge and send it to the Bureau. It will be greatly 

Incidentally, the card should be mai led directly to the 
Bureau of Ships (Code 980 ) without any additional 
routing or "vias". Part of the efficiency of the system 
depends on cutting down the t ime between the occur­
rence of a fault· and -its transcription into the records at 
the Bureau of Ships. Individual commands may require 

additiona l copies of the reports and it may be advan­
tageous tliat Electronics Officers who are responsible for 
the gear .in the field also receive such reports, but 
nevertheless this proce.dure should not delay th e mailing 
of the orig inal to the Bureau. 

H ere is what happens to the reports after they reach 
tL1 e Bureau of Ships. As soon as they are received they 

MODIFICATION OF THE TDH FOR FSK 
The master oscillator circui t of the TDH radio trans­

mitter is desig ned for a frequency range of 1000 to 
1510 ki locycles. However, the re are certain f requencies 
that cannot be covered when frequency-sh ift key ing is 
used because with th is type of keying the mas ter oscill a­
tor f requency must be set 200 kilocycles be low the fre­
quency normally employed with on -off key ing. 

To a lleviate this condition the Naval Radio Station 
at A nnapolis modified their TDH transmitter to the 
extent of inserting an add itional capacity of .001 3 
microfarads across the g rid tuning ind uctors of the os­
ci llator assembly. This capacity was connected in paral­
le l with the mas ter-oscillato r g rid tuning capacitor 
th rough a toggle switch in order to connect or discon ­
i1ect it as desired. T he frequency range of the master 
oscillato r was found to be from 800 to 1210 kilocycles 
with the additional capacity connected. \X!ith thi s ar­
rangement any frequency within the range o f the t rans­

mitter can be set up for eithe r f SK or on-off keying . 

Any activ ity exl)eriencing simil ar difficu lty w ith the 

TDH-series of eguipments is authorized to m ake the 
above modification. \XI hen the change is made ap pro­
priate records shou ld be entered in the instruction book 
for the equipme nt. 

are forwarded to the cognizant ma intenance engineers 
for a quick analysis. Then they are summarized in de ­
tail to include all the information requested on the 
NBS-383 form. The sheets containing this summary 
a lso contain the number of failures for ead1 component· 
and the tota ls of all previous fai lures. This information 
enables the Naval Inspector and the cog nizant eng ineers 
in the Bureau to constantly keep their fingers on the 

pulse of the equipments for which they are responsible. 
If they need more information at any t ime they can al­
ways refer back to the NBS-383 cards which are kept 
permanently on fi le. It is a very good system, but much 
of its success depends upon the cooperation the Bureau 
receives from the technical p e rsonnel in the fie ld. 

\XIell , we have passed the word, and you technicians 
wi ll have to carry on from he re. We would like to 
recommend_ that you acquire the failure-report habit im­
mediately. It is very little trouble. To get started, Jill 

out a form requisi tion and mail it to the nearest Dis­
trict Publications and Printing Office . In a short time 
you will receive a supply of the NBS-383 failure Report 
forms together with add ressed envelopes (NBS- 383A). 
The rest is easy ; just Jill out a form for each failure 
and drop it in the ma il. T he Bureau will do the rest. 

REPLACEMENT OSCILLATORS FOR 
TDO-TDH 

The Bureau of Ships is prepar ing to Issue a fie ld 
change kit provid ing for the replacement of the master 
oscillator assemblies of the Models TDO and TDH 
tran.;mi tters. Physically, the replacement unit is similar 
to the orig inal u nit, the only major change being the 

redesig n of the tun ing assembly. T he new assembl ies 
wi ll have an improved lead-screw assembly in the p er­

meabil ity-tuned oscillator. While it is expected that 
stability wi ll be slightly improved , the maj or advantage 
of the new uni t is the improved resetability of the oscil ­
lator when used in conj unction with the A 11to-ltme 
mechanism. 

O f the total quantity o f oscillator assemblies be ing 
provided, 139 units a re o f the sealed variet·y, and a re 
replacemen ts for simila r sealed uni ts supplied only w ith 
the Model TOH-4 transmitte rs procured unde r Contract 

N 5sr-') 5667. T he Bureau has arranged for shipment of 

a ll rep lacement assembli es directly to the Supply Officer 
of each Naval shipya rd , marked for t he attention of the 

Electronics Officer. I n th is connect ion , all act ivities are 

caut ioned to make sure that the sea led repl acemen t un its 
are used only for rep laceme nt o f sea led units in Model 
TDH-4 transm itters . 
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During tests with a duty-cycle meter on the Mark 
_) .:t Mod 2 radar equipment the modulation network 
overheated and a false echo appeared betwetn 1000 and 
J 350 yards. These troublts developed when the duty 
cycle adjustment was normally set to bring the duty-

cycle meter pointer opposite the red mark and cleared 
when the meter indicated a lower value. It developed 
that a combination of tolerances in an undesired direc­
tion caused double firing of the magnetron and the 
consequent appearance of the false echo . 

In two cases this false echo has been eliminated by 
the following methods: 1- By greatly reducing the duty 

cycle in the unit through the medium of setting the 
pulse rate at 1900, the h igh voltage at 1200 volts, and 
the h igh-voltage current at 175 milliamperes. Then, if 
necessary, reduce the current by adjusting the duty-cycle 
adjustment until the false echo d isappears. The posi­
tion of the duty-cycle meter pointer should then be 
marked for future reference. 2-By replacing both the 
magnetron and the pulse network. When this method 
was tried the duty-cycle current could be increased to 
200 milliamperes without the reappearance of the false 
echo. 

The D-169300 pulse network was designed to oper­
ate with 725A magnetron which has an operating im­
pedance of 1080 ohms. The first production of the 
2]50 magnetrons were of similar impedance, hence no 
difficulty was observed on the first trials of the 2}50 
tubes in Mark-34 radars. Later production of 2]50 
magnetrons, however, have an average impedance of 
J 020 ohms. \'{!hen a magnetron having an impedance 
near the low to lerance l imit is paired wi th a pulse net­
work whose impedance is hig h, a mismatch occurs caus­
ing double fi ring of the mag netron, and the fa lse echo 
appears. In order to use the existing network with 
these new 2] 50 mag netrons Navy Field Change No. 22 
'"Elimination of Double Pu lse" was desig ned to drive 
this false echo away. It consists of a 100-ohm, 40-watt, 
non- inductive resistor placed in series with the d ischarge 
path of the duty-cycle current. This permits the restora­
tion of the original value of duty-cycle current to avoid 
the second pulse. 

Since the Mark 8 Mod 3 uses the same transmitter 
unit as the Mark 34 Mod 2, the question was rai~ed as 
to whether this fal se echo condition also exists Jfl the 
Mark 8 Mod 3 equipment. Production of :Mark 8 Mod 
3 conversion kits was completed some time ago and tl:e 
magnetrons supplied with these equipments and the1r 
~ssoCiated spa res were either nsA or 2 ]50 types w~th 
Impedances of 1080 ohms. Since the d ifficulty wtth 
double pulsing showed up in the Mark 34 Mod 2 radar 
ec1uipment using later design of 2150 mag netrons, it is 

n.:asonable to expect that the same difficu lty will appear 
in the Mark 8 Mod 3 eguipments w hen the new mag­
netrons are install ed. It is ~ot l ikely to appear so long 
as spare magnetrons of h ig h impedance a re used. If and 
when th1s false echo does appear, it is recommended 
that the instructions in sub-paragraph (1) above be 
fo llowed and the fi ndings reported to the Bureau. 

• Power measurements of alternating current systems 
whi le generally concerned with the inphase components 
of the apparent power (volt amperes) must evaluate 
the quadrature power component in order to completely 
analyze the power demands of the system. 

The power resulting f rom the applied potential and 
the component of the current in phase with it, te rmed 
the active power, is measured in terms of watts , kilo­
watts or megawatts and the methods for determining 
th is quantity are wel l known and in general use. This 
is the power dissipated in the resistance or equivalent 
resistance of the circuit, and in a sing le phase circuit, 
is equ ivalent to J2R or El cos cf> for sine wave form 

where 
E = Voltage, volts rms 
I = Current, amperes rms 
cp = Phase angle between E and I 
R = Equivalent resistance ohms 
X = Reactance, ohms. 

The power resulting f rom the applied potential and 
the component of the current in quadrature with it, 
equal to PX or El si11 1) for sine wave form, while of 
considerable importance in the operation of power gen­
erating equipment is not so well kno\v n as the active 
power. Although th is power does not produce work, it 
is essential in prod ucing the conditions which bring 
about work. In order for a transformer to function , or 
a motor to run, it is necessa ry to m~gnetize the core or 
field. T he component of the current whi ch produces 
the magnetic field is in quadrature or 90 degrees out 
of phase with the applied potential and in time phase, 
lagg ing. 

This quadrature power has been termed the watt less 
power, wattless component, reactive power, reactive volt 

By A. F . WOLFERZ, 

\\(! eston Electrical Instrument Corp. 

amperes, volt amperes reactive and is expressed in terms 
of the unit, the V AR. This terminology was adopted 
at the International Electrical Convention at Stockholm 
in 1930. The word V AR is the abbreviation for volt 
amperes reactive. The measurement of this quantity is 
not difficult and there are various methods for deter­
mining the quadrature power. 

METHODS OF MEASURING 
OUADRA TURE POWER 

O ne method consists of measuring the potential, cur­
rent and the phase angle: the quadrature power is then 
calculated from the equation El sin cf> for a single 
phase circuit having a sine wave form. It is essential 
that these measurements be made simultaneously, re­
quiring th ree instruments and three observers fo r single 
phase measurements. It must be remembered that phase 
ang le meters such as power factor meters for use on 
sing le phase circuits are critical with respect to fre­
quency and that the usual polyphase meters arc correct 
only on balanced loads. 

A second method of measuring the quad rature power 
requires the measuremen t o f the potential , current, and 
the active power. Quad rature power for si nusoidal 
wave fo rm ca n then be calculated from the relat ion, 

Vars = y (Volt Amperes) 2 - Watts2 • 

The active power is very conveniently measured by 
means of an eJectrodynamometcr wattmeter. The electro­

dynamometer in its best form consists of a stationary 
coil system which produces a magnetic fie ld and a mov­
able coil mounted to a p ivoted staff wh ich also carries 
a pointer. T he movable coil rotates in the magnetic 
field of the stationary coils and the torque producing 
the ang ular deflection is proportional to the product of 
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F IGU RE 1--T ypical vector diagram of v?lta$e and mr­

reut relations in single pbase etrCiflt~ . 

the components o f the ampere turns of the movable coil 
and the ampere tu rns of the field coils which are in 
phase with each other. The movable coil, together with 
the necessary series resistance, is connected across the 
l iC?e and its current is proport ional to and substantially 
in phase with the potent ia l applied and the instrumen t 
indicates the in -phase product of current and potential 
or active power. Figure 1 is a vector d iagram of the 
voltage and current cond itions for a single phase cir­
cuit where in OM represents the current in the movable 
coil \\'hich is in phase with the applied potential and 
OF the current in the fie ld coil. OA is the component 
of the fie ld coil current in phase w ith the movable coil 
curren t and is equal to OF cos q,. It is th is cu rrent 
which causes the movable system of the electrodynamo­
meter to de flect when con nected to measu re watts. 

The quadrature power can be directly and conveni ­
ently measured with the electrodynamomete r by shi ft­
ing the phase o f the current in its movable co il 90 de­
grees so as to bring it into phase with the quadrature 
component of the curren t in its field coi ls. Refe rring to 
figure 1, the magnetizing or quadrature component of 
the current which must be considered when measuring 
vars is represented by the vector OB which is equal to 
OF sin q,. 

The methods for bring ing about this p hase shi ft are 
described in the paragraphs which follow. 

SINGLE PHASE CIRCUITS 
The current in the potentia l circuit of the electro­

dynamomete r is p ractical ly in phase with the potentia l 
applied. 

We can shift this current nearly 90 d eg rees by sub­
stituti ng a series reactance for the series resistance 111 

F IGURE 2-Cirwit of reactor for single pbase l'tlrmeter. 

the movable coil circuit. By usi ng a tapped reactance 
and an auxiliary shunt resistance, as shown in figure 2, 
we can obtain a true 90 degree relation. 

In order to adjust the instrument, an adjustab le re­
sistance is inserted in series with its potential circuit. 
It is then connected, as for measuring watts, to a lamp 
bank load at the poten tial, current and f requency de­
sired. 

T he resistance is adjusted to g ive fu! l sca le reading 
when the potent ial current and frequency a re as desired 
for full scale watts. A low resistance m illiammeter is 
connected in series in the potentia l circuit. The most 
satisfactory milliammeter for this pu rpose is a thermo­
couple type. The potential circuit curren t for full sca le 
is then recorded. The series resistance is then rep laced 
by an adjustable reactor and a shunt resistor connected 
to a sui table tap on the reactor as shown in F igure 2. 
The reactor X and the resistor R are adjusted so that 
with the above potent ial, load cu rrent and frequency, 
the potential circuit current is restored to the recorded 

VAR9 

F JGU RE 3- Diagram sbowing comlection of instmmeut 
for meamring walls or vars in single phase cirmit. 

value and wi th the m ill iammete r shorted the instrument 
under adjustment reads zero. The current of the po­
tential circuit has now been made to lag 90 degrees 
beh ind the applied potential and becomes in-phase w ith 
the quadrature or mag netizing current described. T he 
instrument is now correct ly ad justed to measure vars . 

f rom the above it is gu ite evident that co rrect in ­
dications will be obtained only when the f requency is 
the same as that used in the adjustment. Any deviation 
in freguency will resu lt in an error . 

T he same instrumen t may be used to measu re e ither 
watts or vars by connecting as shown in fig ure 3. A 
series resistance and a series reactance a re each adjusted 
so that wi th the fo rmer in its potenti al circuit t he in­
strument measures watts, and with the latter in circuit 
it measures vars. R1 represents the series resistance used 
when measuring watts. 

TWO PHASe CIRCUITS 
A two piTas~· c ircui t is a combination of circu its ener­

gized by alternating e lectromotive forces which differ 
in phase by 90 degrees. The two sources of potential 
may be insulated or may have a common terminal, the 
former is known as two p hase four-wi re circuit and the 
latter as two phase three-wi re circuit . 

Ei ther circuit may be treated as two single phase cir­
cuits ut ilizing instruments and measurements as de­
scribed under single phase ci rcuits. The total active or 
reactive power wi.l l be the algebraic sum of the respec­
t ive powers measured for the two circuits. 

In orde r to reduce the nuJ!lber of instruments and 
sti ll obtain the correct indication of power, it is more 
convenient to use an electrodynamometer having two 
elements. This instrument essentially combines two 
single element instruments with the mova~le po~ent ial 
coils of each element mounted to a common p1voted 

f iGURE 4--Typical 1'ector diagrr1m of curre.~Jt and 1'olt­
rige relatiom of a ttvo phase system. 

staff carrying a pointer which moves over a common 
scale. T he total torque developed is the algebraic sum 
of the torques produced in the ~lements. T he s~ale m~y 
be graduated, and the indications o f the pom ter 10 

reference to this scale will be in terms of the total 

power. 

The current and voltage distribution of a two phase 
system may be represented by vectors as shown in .fig­
ure 4. Cl rep resents the voltage in one phase and C2, 
the voltage in the second phase. T hese poten tials arc 
considered as balanced when they are equal and d is­
p laced by 90 degrees. 

If CA represents the current as measured for phase 
1, the component o f this current in phase wi th its po­
tentia l will be CA1. T his component of the total cur­
rent produces torque in the element of the elect ro­
dynamometer when measuring watts. The component 
of the total cur rent whicl) is in quadrature w ith its 
potential wi ll be CE, and it is this component of the 

fiG UR E 5-Diagram of connectiom for .a two-element 
elertrodynamometer for 11/~aS/fring .ll'alls in a /1/}o phase 

tlHee-uJire orcutt . 

current which p roduces torque in the elemen t of the 
electrodynamometer when measuring vars. Likewise, 
the component of the current CB which is in phase wi th 
its potential will be CB1 and the component in q uad ra­
ture will be CF. 

If we connect element 1 of a two-e lement electro­
dynamometer to phase 1 and element 2 to phase 2 as 
shown in figure 5, the torques deve loped in each e le­
ment wi ll be in proportion to the potential applied to 
the movable coil of each element and the component of 
the current, in the stationary, o r fie ld coil, which is in 
phase wi th its potential. 

Referr ing to figu re 4, these components w ill be CA1 
for element 1 in phase with C 1, and CB1 for element 
2 in phase with C2. The indication of the common 
pointer on the scale will therefore be in terms of the 
active power or watts. 

W hen connected, as shown in figure 5, the q uad ra­
ture component of the current in the field of element 1, 
represented by CE in figure 4, will develop no torque 
with the movable coil. Likewise, the quadrature com­
ponent of the current in the fie ld of element 2, repre­
sented by CF in figure 4, will develop no torque w ith 
its movable coil. 

In order to measure the reactive power of p hase 1, 
elemen.t 1 must be con nected to a potentia l which is in 
phase with the guadrature component of the cu rrent 
in the field coil associated with that element. T his con-

F IGU RE 6- Diagram of ronnertiow for a two-element 
elertrorlynamometer for measuring 1•ars in t1 tl/}o fJbase 

three-u•ire rirwit. 
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FIGURE 7-D iagram of connections for a two-element 
eleclrod ynamomeler f or meas11ring walls or vars in a 

t wo phase three-wire cirmil. 

clition may be readily obtained by us ing potential C2 
which is in phase opposition with the quadrature cur­
rent component CE. It will be necessary when making 
this transposition to reverse either the potential connec­
tion to the moving coil or the current connection to the 
field coil to preserve the direction of indication, that is, 
up scale indication of lagging power factor. 

Similarly the reactive power of phase 2 may be de­
termined by connecting element 2 to the potential Cl 
which is in phase w ith the quadrature current com­
ponent CF. Note that vectors Cl and CF are in the 
same direction, indicating · that it is not necessary to 
reverse connections to obtain an up-scale indication . 
These connections are shown in figure 6 in which the 
potential connections for element 1 are transferred to 
C2 and reversed. The use of current transformers in 
the field circui ts is suggested in order that the field and 
movable coils of each element may be connected to­
gether to avoid electrostatic effects. 

By virtue of the balanced potentials of the circuit, 
there is no change in magnih1de when the voltage con­
nections are shifted and the instrument can be used to 
measure watts or vars simply by transposition of the 
proper connections. See fig ure 7. 

T wo phase four-wire circuits may be treated similar 
to two phase three-wire circuits except that the insula­
tion between the phases must be preserved. If the po­
tent ial coils of the wattmeter are connected together and 
b rought out to th ree bind ing posts, it is necessary to use 
two potential transfo rmers as shown in figure 8. Cur­
rent transformers are suggested so that ground connec­
tions may be made to re lieve electrostatic effects and 
protect the instrument. 

Instrument manufactu rers generally find it more satis­
factory to insulate the poten tial circuits of varmeters, 
bringing the connections to the poten tial coils to four 
bind ing posts. The potential transformers are then un­
necessary except when the line potentials are higher 
than the sel f-contained ranges provided. 

FIGURE 8-Diag ram of connectiom f or a two-element 
eleclrodynamometer for measuring vaf·s in a two phase 

four-wire cirmit . 

NON-INTERCHANGEABILITY OF SYNCHROS 
When ordering replacement synchros from supply 

it is mandatory that both the Mark and Mod number 
are clear and disti nct in the order. The differences 
among Mod numbers are in the external dimensions, 
notably in the size and shape of the end bells. O cca­
sionally a larger end bell will interfere with adj acent 
apparah1s and prevent the use of a synchro to replace 
one of a different Mod. 

• • • 

"Hi, Chief . Mind if I take Miss Kl11tz up to see the 
uew 51?-6 1'adar?" 

RADCM Allowances and 

Equipment 

• The RADCM allowance fo r large combat ships, as 
orig inally p lanned and promulgated in the Electronic 
Equ ipment T ype Allowance Book (NavShips 900,11 5), 
consisted of the foll owing equ ipments : 

Model TDY-1 transmitter 
High-frequency transmitter 
M odel RDO-series receiver 
Model ANj SPR-2 receiver 
Model RDJ pulse analyzer 
Model RDP panoram ic adapter 
Model DBM-1 direction-find ing equ ipment 

A pictorial system d iagram for this equ ipment is 
shown in the accompanying illustration, and a l imited 
descript ion of its opera tion was given on p. 9, ELECTRON 
for D ecember 1945. The high-frequency (5-band ) 
phase of RADCM operations was to be taken care of by 
the h igh-frequency transmitter and the ANj SPR-2 re­
ceiver. The high-frequency transmitter that the Bureau 
had in mind for th is application was the Model MBT 
or MBR. Since these transmitters have not been forth­
coming, however, clue to the cancellation of contracts w ith 
the consequent curtailment of prod uction, it was con­
sidered necessary to substi tute the TDYaj TDY-1 a hig h­
frequency modification k it in the space des ignated fo r 
the h ig h-frequency transmitter, thus permitting the par­
tia l coverage of the 5-band range. In this con ne:t'on it 
should be pointed out that both the J\1fodcls TDYaj 
TDY-la and DBM-1 are ava ilable on ly for new con­
struction at the present time, so that only ad vance p la n­
ni ng should be contemplated, and the running of cables, 
fabrication of foundations, etc., shou ld he he ld in abey­
ance pending ava ilability of the equ ipment. 

T he changeover from the Model TDY / -1 to the 
TDYaj -1 a is based on the assumption that the ship re­
ceiving the installation is already equ ipped with a Model 
TDY or TDY-1 equipment in good working order. If 
this is not the case, and the TDY / -I equipment is to 
be installed at the same time as the mod ification ec1uip­
ment, the TDY/ -1 installation should be completed and 
placed in operation before attempting to make the modi­
fi cation . T h is is important to insure successful low-fre­
quency operation and subsequent satisfactory reconver­
sion to Model T D Y / -1 when a high-frequency transmit­
ter becomes available. T here is no reason, however, w hy 
the insta llation of field-ch ange kits contain ing mod ifica­
tions such as antennas (and wavegu ides ) , waveguide 
switches, line stretchers, dummy antennas, antenna con­
t rol units, synchro ampli fiers, wavemeters and voltage 

regulators, should not be made concurrently wi th the 
TDY j -1 installation. 

The modification of Model TDY / -1 equipment to 
Model TD Yaj -1a merely d1anges the frequency cover­
age of the original equipment. On the accompanying 
illustration, the original TDY units needed for low­
frequency (L-band) operation are shown shaded, while 
the light uni ts are those needed to convert to the higher 
f requency. The modification consists of al teration of the 
modulator and transmitter power supply, replacem~nt of 
the power oscillator and its associated r-f and an tenna 
system, installation of a wavemeter, an antenna control 
unit to provide a means of controll ing the t ransmitting 
antennas, and a waveguide switch to perm it automatic 
switching of the power output to either transmitt ing 
antenna. 

Particula r attention is invited to the receiving antenna 
shown in. the accompanying illustration. If your ship 
has a M odel DBM-1 on board, the T DY-a or TDY-la 
antenna is removed and the Model DBM-1 antenna and 
associated eq uipment replaces it, as explained fully on 
p. 18, ELEcrRON for March 1947. Of course, if there 
is no Model DBM- 1 on board , the receiving antenna of 
the Model TDYaj -la is not removed, but remains as 
ind icated in the illustration. 

~~rto:·ial representation of a RAD CM .rystem 11sing tbe 
J D1 aj - l rt transmt!ler. T be type of rerenm,g ante1111r1 
sbotvn here IS removed from ships tbat ha1'e a M odel 

DBM-1 direction-finding equipment aboard . 
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Shipbo a rd 

Radio -Tele type 

• The Bureau of Ships has recently completed desig n on 

a radio teletype transfer panel which is believed to con­

tain all the features necessary and desirable for ship­

board installations. This panel , designated T}tpe TT-

23j SG, has been designed to provide flexibi lity, simplic­

ity and practicab ility in the process of removing or trans­

ferring of a teletype machine f rom one channel to an­
other. 

T he panel has a capacity of six independent channels. 

A meter (0-100 rna) and selector switch enable the 

checking of l ine curren t in any channel w ithout in ter­

rupting the sig nal on that channel. D uring normal ope r­

ation, when only one mach ine is be ing used, no patch­

cords are requi red. H owever, if the situation warrants, 

two additional teletypewri ters may be connected into any 

one channel by the use of patchcords. 

To those familiar wi th the Signal Corps patch panel 

6C31, this new panel wi ll not present any unusual fea­

tures. In each channel are two looping jacks, a set jack, 

MULTIPL IER 
RESISTOR 

R ADIO ADAPTER 

10 /l. 

Pane I 

and an independent jack which is tied directly to ter­

minals 5 and 6 on the terminal block inside the p:mel. 

There is also a battery switch and rheostat in each chan­

nel to provide and control line current. The local bat­

tery supply is connected to terminals 7 and 9 of the 

terminal block. With no plug inserted in the set jack, 

there is a straight series circuit between the radio adap­

ter, connected to terminals 1 and 2, th roug h the looping 

jacks and then to the teletype machine connected to ter­

minals 3 and 4 of the terminal block. 

The action of the springs in the set jacks is such that, 

when a plug is inserted, the plug sleeve and tip are 

connected to the teletype machine throug h terminals 3 

and 4 respectively, the machine being removed from 
terminals 1 and 2. 

Procurement of these panels is now being in itiated. 

No defin ite delivery date can be established, although it 

is believed that a quantity will be available by November 
of this year. 

- 2r---------------------------~~------~ 

MULTIPLIER 
RESISTOR 

RADIO ADAPTER 

lOll 

- 2~----------------------------~~--~----~ 

Channel schematic. Note in11pper diagram the 11nbroken 
cirwit between 1·adio adttpter and teletype. A pl11g, when 
inserted in the set jack ( lower diagram), isolates the 

radio adapter from the teletype machines. 

General af' pertrance and d imen­
.rions of the new T T-23j SG tele­

tyjJe lramfer panel . 

TYPE lT-23/ SG 

TE LETYPE 

PANEL 

L-------- - af ------------" 
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ERRORS IN NA VSH IPS 900,926 

N aYShips 900,926, the final instruction book for 

Target Acq uisition U nit M ark 2 M od 2, has been found 

to contain several errors which should be corrected. 

These e rrors appear in Section IV, wh ich outlines ope r­

:~ti ona l procedure. 

In parag raph 6 (Search procedu re for designated tar­

get) , it is stated under ( 5), "T urn ELEV ATION k nob 

to set the elevation index at approximate!}" + S degrees. 

This a llows sea rch of a sector from the horizon to about 

17 degrees in elevation " . T his in formation would ap- · 

p ly to TACU Ma rk 2 M od 1, b ut not to TACU Mark 2 

Mod 2 . T he foregoing quote shou ld be changed . to 
read : "T urn ELEVATION knob to set the elevatron 

index at app roximate ly + 15 degrees. T his allows sear~h 
of a sector f rom the horizon to :tbout 30 degrees rn 

elevation." Under (6 ) of the same paragraph "- ad­

,·ance the el ~\·.1tion index to ap proximately 20 degrees 

to search- " should be changed to read: " - advance 

the e levation index to about -iO degrees to search- " · 

Under paragraph 7 (procedure for secto r scan ning ) 

on pag e 4 -2, u nde r (e ) "- the T ARG ET ELEVA:TION 

d ial to eig ht degrees. (This proYides the scann~ ng of 

a sector f rom the horizon to about 1 7 d egrees Ill ele­

vat ion) ." This should be changed to read: ""- the 

T ARGET ELEVATION d ial to 15 deg rees. (T h is pro­

vides the scanning of a secto r from the horizon to 

about 30 degrees in elevation ) " . Under (g ) of pa ra­

g raph 7, "-the ELEVATION knob to approxi mate ly 

23 degrees" . Cha~ge to read "-the ELEVAT ION 

knob to approximately 40 deg rees". 

• • • 
CRYSTAL OVEN~ EXTRACTORS 

A p rev_ious article appearing in the ELECTRON, 

CEMB, and RIB, stated that c rystal-oven extractors for 

models T DZ RDZ M AR and RDR equipments arc 

being sh ip pe:! with ' t hose equi pmc:nts and that a suffi­
cient quantity would be stocked at a n;l\·.d activity on 

each coast to take care of the eguipmen ts that were: 

~hipped before the extractors became available. 

This s tatement i ~ not entire ly correct. The extractors 

\\:ere not p rocureJ for and are not being shipped with 

models MAR and RDR as they arc not neces~a ry. The 

Lry-tal ovens in these equipments can be ext racted w ith 

I itt !c: d ifficul ty. 

Crystal-oven ext radors .ue now being shipped \v ith 

modc:ls T DZ and RDZ t:t]uipments only, and those now 

;wailab le in stot k ~ha ll nc issued exclusively to activities 

having the mod<.:! TDZ and RDZ equipments that wc:re 

~hippecJ bdorc: t he ecxtractors became available. 

I . 

LUBRICATION OF NUTATING DRIVE 

T he nutating dri\"e assembly "AS", part of Sl."';SP-l .M 
Field Change No. 43, has been sh ipped f rom the CO 'l· 

tractor's p lant in a non-lubricated or "dry" con•t icion. 

It is imperative that, prior to the fi rst use o f the 

antenna, the gears in the nutating d rive assembly "A S" 

be lubricated with about five pounds of g rease, Navy 

type 14L3 Grade II. (General store stock No. 14L90-15 

for 1 lb. , 14Ll 20 for 5 lbs.) 

The gears may be g reased through inspection hole 
"AA" . The greas e level should be up to the cen ter of 

nutator shaft when all grease has been scraped f rom 

the sides of the case and the gears. Failure to properly 

lubricate these gea rs will result in the nutator d rive 

motor burn ing ou't f rom the ovcrlo:1d . 

• • • 

DESIGN CHANGE IN MARK-34 RADARS 

A minor circuit design change has been introduced 

into late r production of Radar Indicator ( Control) 

Jv[ark 2 Mod 0 (a un it of Radar Equipment M ark 34 

i\l[ods 2, 3, and 4 ) to permit a sharper focus on p reci­

sion sweep. This change was the resul t of troub le ex­

perienced in production when certa in approved cathode 

ray tubes were used in the indicator. It was fo und that 

in many cases a careful s<:l ection of tubes was required 

to obtain correct operation and ad justment o f this unit. 

T he circui t modi fication consists o f repl acing the 

lfz-watt·, 0.15-megohm res istor R-369 with a lj 2-watt, 

7 5,000-ohm resistor. The new resistor sha ll stil l be 

des ig nated as R-369. T he parts and spare parts Jist, 

drawings, and all circuit schematics of the subject equip­

ment should be modified according!}'. 

T he Bureau of O rdnance docs not contemplate a field 

change to modify in dicators which were d<:l ive rcd to the 

N avy without this design change. ln order to assure 

proper operation of these units when cathode ray tube:; 

within JAN limits arc used, fleet personnel should ex­

amine the Radar Indicator (Contro l) M ark 2 Mod 0 of 

subject ectuipmecnts to determine if the circuit mod ifica­

tion described above has been incorporated in the u ni t. 

Jf the modification ha ~ nol been m(lde it should be 

introduced at once. 

l :t~il11 re repfJr/ Cttrt!J 1\ llS-383 are /lO ll' to be .f/IV /1/ i lled . 
for f ftilures of all ite//11 <lilt! 111bes reg,mllerr of <~ge or 

lltilll r of ?,llar,/11/ee . 'f"hia diu:rti t e 11 ill be 1/ltid e <I f'<~rl of 
r. hajller 07 r,fthe IJ!frc·ttll of Ships M .tll!l,t!. 
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Electronic Technician's Mate 

• 
Present arms which display 

these new specialty marks re­

cently approved by the Secre­

tary of the Navy. According 

to a recent SuPers directive 
I 

personnel in the ratings of 

Electronic T echniciari 's Mate 

and Aviation Electroni<; Tech­
nician's Mate are to commence 

wearing the new rating badges 

as soon as they become avai l­
able. 

The new specialty mark is 

particularly appropriate for 

electronics technicians since 

the design, ~epresenting nu­

clear particles encircled by 

planetary electrons, implies an 

association with the entire 
broad field of electronics . 

Aviation Electronic Technician 's Mate 



You, too, can be a social outcast! 


