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SUB FLOT ONE 

i!ll:llilil 
rcz Data . 

:;:;:;= :;: :;: :;:;:;:;:;:;: :;:;:;=;= :;: =; ; ; ; For those vessels having a TCZ 11 

h . · · arly !den-might be well to· note that t IS unit IS ne . Th" 
d h N 1 · ft A TC units. 18 

tical to the Army ART-13 series an t e ava aucra t"me in an 
is good information in case you spharAparts so;:epa;es should 
emergency. The ART-13 is used extensively In t e rmy an 
be available at most bases or airfielda. 

5021 Connector Assemblies for 55 
5D21 d I t tubes and the The plate connector assembly between mo u a o_r . f . spare 

modulation network often is found broken. It is to 
parts but is Item 028. The Navy Stock Number IS N-17 

HV Load Current T roublf) in 5V ld 
If your HV load current (read at Position 3 o_f the test me!eri

8
t:a) 

take a notion to increase gradually to an excessive value ( ov r th 
b f h " t" " adJ"ustment e and cannot be set properly y means o t e on Ime . ' will 

trouble is undoubtedly in the 5021 modulator tubes. Replacn;tg . 
usually correct the situation. Make certain the test meter IS tn Icattng 
properly at Position 3. 

False Echoes on SV 
Several vessels have encountered trouble with a false echo following the 

SV transmitted pulse. This echo is fixed at some range (usually below 
5000 yards) and exists at all hearings .. 

Listed below are some causes for this trouble: 
l-705A clipper tubes. 
2--Double moding magnetron. . . 
3-Coaxial cable shielding from pre-If amphfier. 

box leakage and cables. 
5-Modulation generator trouble. 
6--Modulation network. 

Installation of Capacitor in Field Change No. 12-SS 
Care must be taken when installing the capacitors C62, C80 and C81 that 

are associated with Field Change 12. These units are all s?m.e 
way, that is, with the word "Sangamo" facing up. If _th«:y are Indiscnmt­
nately intermixed the lugs will short out between umts In the stack thus 
causing loss of sweep. 

"A" Scope Troubles (Focusing) 
Focus troubles are quite common on the SS and SV /1 type consoles. 

Listed are possible causes: 
!-Cathode ray tube itself (very common). 
2-lntensifier lead off (side of CRO tube). 
3-Trouble in PPI HV 1mpply (supplies intensifier voltage for both 

PPI and "A" scopes). 

4-Resistors changed in value in "A" HV 
supply. R(1P)5 in particular. 

5-C(1L)41. 
6-Intensity and focus adjustments. 
7-lntensity grid amplifier tube. 

80 Tuning 
In tuning your transmitter/receivers remember 

that the heat oscillator is adjusted for maximum 
ring time at the same instant the repeller controls 
are adjusted for maximum receiver crystal cur· 
rent. (Repeller controls merely keep the BO os· 
cillating while you search for the ringtime posi­
tion with the BO adjustment). · 

Along this same line some of you may wonder 
why the 2nd ringtime indication is used instead 
of the lst when tuning the BO. Either one will 
allow proper operation of the equipment in all 
respects except that the AFC unit will not func­
tion on the 1st indication. (BO must be 60 Me 
above the magnetron for AFC to work). 

PPI Spot After Equipment Turned Off 
A large "spot" or glow in the center of the PPI 

screen after the equipment is turned off is usually 
the result of an open bleeder resistor in the 5000-
volt supply. 

Short PPI Sweeps on SS or SV I I 
Considerable trouble has been encountered on 

the SS and SV /1 type consoles in the form of 
short PPI sweeps, open center on PPI, intermittent 
sweeps, etc. These troubles are more common to 
the 80-mile and 40,000-yd sweeps than the others. 
If you are having such troubles try the following: 

1-Change the 807 tuhe V ( 1 C) 2 (becomes gassy) . 
2-Change C ( 1 C) 22, C 1 C) 23, etc. associated 

with Sl.l for the sweep range concerned. (These 
change value or become intermittent). 

3-Change C(1C)l8, C(IC)l7, associated 
with Sl.2 for the sweep range concerned. 

4-Check switch contacts on Sl (dirty or poor 
contact). 

,.Hopping" of Range Step on SS or SV I I 
This trouble is a very common one and is usu­

ally intermittent in nature. We have found the 
following procedure to he necessary in the ma­
jority of cases: 

1-Replace V (1K) 10. 
2-Turn off equipment. 
3-Set range counters to 99300 ( SS) or 00000 

(SV /1). 
4-Remove "A" scope to enable access to range 

pot R(IJ)4. 
5-Loosen three screws which hold the body of 

pot R(IJ)4. 
6-Connect a good ohmmeter to Terminals 1 

and 4 of the range pot R (1J )4. 
7-0hserve meter closely and rotate range pot 

body until the resistance between Terminals 1-4 
is at a minimum value (2-5 ohms) after passing 
the first peak value from zero first peak is ap­
proximately 40 ohms) . This is the trickiest part 
of the adjustment as this is a special range pot and 
goes from 0 to 40 ohms very rapidly (actually 
about 1/16" from zero end of winding), then 
drops to about 2 to 5 ohms sharply and then 
gradually increases again all the way out to the 
limit. of the pot winding. You must avoid the sharp 
drop off or the slope from 0 to 40 ohms. The 
proper setting is right at the dip or a bit on the 
side of the gradual slope. 

8-With the pot adjusted to this dip tighten 
down on the three retaining screws making certain 
it does not slip. 

9-Now replace the "A" scope and fire up the 
gear for a check. You will probably find a range 
step hop at the low end (usually between 500-
5000 yds). 

10-Adjust R3 (pot under "A" scope) until the 
transmitted pulse is fairly close to the normal zero 
set position. This is just a starting point to get 
R3 near its final adjustment. 

11-Now determine where the first jump is from 
zero yards. If the jump is at say 800 yds, adjust 
R3 slightly and try again. Perhaps the jump will 
now he at 400 yds. Keep this up until the jump is 
well below zero yards (far enough so that you can 
make a minus zero set anyway). A jump well 
below zero is to he expected and hurts nothing. 

12-Next run the range unit out and watch for 
jumps at high ranges (above 20,000 yds). If jumps 
are noticed adjust C38 (on front of console) until 
they are eliminated. 

Refer to Page 7-39 of the SS instruction book 
Section 10 for additional details if needed or Page 
7-40 of the SV /1 hook Section 10). 
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Four Mobile Electronics T ed111ical Units (METIJ) 
have been established as miscellaneous units afloat in 
SERVPAC to supplement other service activities and 
fleet operating and maintenance personnel in increasing 
the efficiency of fl eet electronics systems. METU have 
a complement of one OinC and eigh t ET ratings aug­
mented by a \tarying number of civilian electronics tech- · 
nicians. The four units are operating at Pearl H arbor, 

Sasebo, Japan, and San Diego under COMSERVPAC, 

COMSERVRON 3, COMSERVDIV 31, and COM­
SERVRON 1. 

METU operating instructions are believed to be of 
general interest and are quoted from COMSERVPAC 
letter Serial 11935 of 20 March 1951: 

" ( 1) Under the d irection of the Service Force Staff 
or other activity to which attached the METU wi ll act 
as coordinating agency in providing electronic mainte­
nance service to fleet units and w ill furnish electronic 
technical service when necessary. 

" ( 2) T ech nical service is considered to include: In­
spection of electronic installations to determine opera­
tional performance and status of operation in system 
concerned, recommendations as to steps to be taken to 
improve operational performance, trouble shooting and 
minor repairs found necessary to improve performance, 
emergency installations, advising on all matters perti­
nent to electronics maintenance and record keeping pro­

cedure and instruction to person nel on all phases of 

maintenance and upkeep. 

" (3) U nless specifically directed by cognizant Service 
Force Staff, or other parent organization , METIJ per­
sonnel will limit the technical services rendered to fleet 
un its assigned availabili ty or undergoing overhauls at 
Navy Yards, Naval Stations, or other shore based Ship 
Repair Facil ities to inspection, recommendations on i~11-
provements, ad vise on maintenance p roblems and 111-

struction of personnel. 

·· ( 4) Technical service wi ll be furnished on an 111-

formal basis, without a requirement for written work 
requests. 

" ( 5) METU's will insure that routine inspections of 
electronic equipments on ships arriving in port are 
made without request, but with the consent of the 
Commanding Officer and in the company of ship's elec­
tronics personnel for the purpose of recommend.mg 

corrective measures fou nd necessary or desirable. 
"(6) The presence and assistance of ships personnel 

"Technical services will be fur.nished on an informal 
basis, without a requirement for written work req uests". 

is d esired when engaged in repair of electronic equip­
ment, in order that the ship technicians w ill be cog-

nizant of the nature of the trouble and the remedial 
steps taken. 

"(7) Advise ship on proper entries to be made in 

the equipment history and data necessary for submission 

of required "Failure Report" (NAVSHIPS 383) . 

"(8) Assist ship 's personnel in preparing suitable 

work requests for work whid1 can best be accomplished 

by the repair ships, tenders or Navy yards. 

"(9) METU personnel should be well acquainted 
with the local electronics supply system and render all 
possible assistance to ships in effecting expeditious requi­
sitioning and receipt of electronics maintenance parts 
required. 

MODELS SS AN·D SV 
SENSITIVITY CHECKS 

Low sensitivity is a very common headache on the 

Models SS and SV equipments as indicated by poor 
echoes, low "grass" , and low ringtime. H ere are a few 
of the more common items to check in such cases. 

1- Ad j ustments to BO and repeller controls. 

2-Adj ustmen ts to "A" video control. 

3-Adjustments to i-f gain control on SS type console. 
4-TR tuning. 

5-Check for proper type signal crystal (1N23B for 
SS and 1N21B for SV and SV- 1). Try replacing crystal. 

&-Change TR tube and retune. 

7-Check by replacement method the following tubes: 
Pre-i-f amplifier, i-f amplifier, video amplifiers. 

S- Check all video cables for shorts, opens, etc. 

9- Change magnetron. 

10- Change BO tube. 

11- Set rep rate of modulation generator to proper 
frequency. 

12- Voltage and resistance measurements on Pre-i-f, 
i- f and video amplifier stages. 

When good ringtime is obtained but echoes are poor 
or periscope an tenna results are unsatisfactory, check the 
following: 

1- Paint on antenna windows? Masking tape? 

2-Replace windows in waveguide. 
3-0verhaul periscope adapter. 
4-Set phase adjusters and examine them for me­

chanical defect. 

5- Examine waveguide switches for proper operation. 
·6--Make spectrum analysis as per instruction book. 

- SubF!otOne N eiiJsletter 

"(10) Make recommendations to Fleet Units concern­
ing alteration requests for improvement of electronic 
installations and operations. 

'' (11) Utilize to the fullest the services of civilian 
electronics technicians available in training METU 
and ship 's personnel in the repair and maintenance of 
electronic equipments. This can best be accomplished 
by having METU personnel work with the civilian tech­
nicians while making repairs to equipments and by for­
mal class instruction when workload permits." 

ALL SERVPAC SHIPS ARE ADVISED TO TAKE 
ADVANTAGE OF THIS SERVICE OFFERED BY 
MOBILE ELECTRONICS TECHNICAL UNITS. 

- ComSerr;Pac Information Blllleti11 

YE-1 TRANSMISSION LINE 
FAILURE 

The USS Saipan (CVL-48) reports the following fai l­

ure of the Model YE- 1 transmission line : 

"Recently this ship experienced a peculiar failure in 

connection with the YE- 1 homing beacon. All pilots 

were reporting that they heard all sectors at equal ampli­

tude, regard less of their position relative to the ship. 

Strong sig nals were reported out to forty-five miles. 

".Since this is a d irective antenna with a thirty-degree 

horizontal beam w idth, it was suspected that the trans­

mission line had parted and was acting as an omni­

directional antenna. No abnormal front panel indica­

tions were noted. However, an inspection w ith a neon 

lamp revealed that energy started to radiate from the 

coaxial transmission line two feet below the drive box. 

At this point it was discovered that the coaxial cable 

with its attached probe, which fits into the concentric 

line insulator connector, was not secured by the packing 

gland located at the bottom of the concentric line. Con­
sequently, the center assembly of the concentric line 

dropped down, because of the v ibration of the mast, 
a distance of two inches, formi ng a radiating element. 
No energy was being radiated from the antenna. 

"The packing gland dropped down because there is 
no lip or flared section on the outer conductor of the 
concentric li ne, for the packing gland nut to compress 
against. This line is shown in Fig ure 28 of the Model 
YE- 1 instruction book, and appears to be perfectly 
smooth." 

It is therefore recommended that all ships check this 
connection periodically to insure proper radiation of the 
Model YE- 1 equipment. 

;;o 
m 
Vl 
-f 
;;o 
() 
-f 
m 
0 

;;o 
m 
V') 

-f 
;;o 
() 
-f 
m 
0 

N 
w 



0 
w 
)-

0 
0::: 
)­
VI 
w 
0::: 

0 
w 
1-
0 
0::: 
I­
VI 
w 
0::: 

by 
A. H. BERG, ETC, US:\l 

Alignment 
Experience has shown that many Electronics Techni­

cians are having difficulty aligning the DAS series radio 
navigation equipments. An alignment procedure is 
g iven in the December 1950 issue of ELECTRON as well 
as the one in the equipment instruction book. These 
procedures are clear and easy to understand but they do 
not cover the following three points which have caused 
a great deal of difficulty in the past. 

1-The first point concerns the adjustment of the out­
put transformer (T- 101) of the standard frequency 
generator (V-101). If the equipment appears unstable 
and cannot be calibrated, this t ransformer may be in­
correctly adjusted. This transformer is inductively tuned 
to 115 kilocycles by means of a permeable core to in­
sure stable oscillation at all times. 

To adjust T- 101 proceed as follows: 
a-Remove the squaring amplifier (V- 102 ). (This 

is done because V- 102 draws grid current and will 
affect the waveform.) 

b-Connect a general purpose oscilloscope between 
Pin # 4 of V- 102 and ground. 

c- Energize the equipment and the oscilloscope. 
d- Synchronize the sweep so that the wavefor m may 

be observed. (This waveform will have an ap-

"B" Jitters 

Servicing 

proximate t requency of 100 kilocycles; therefore 
it will be necessary to use the highest sweep fre­
quency avai lable.) 

e--Turn the adjustment on top of T- 101 completely 
counterclockwise resynchronizing the oscilloscope 
as necessary. The waveform should decrease in 
amplitude as this adjustment is made. In making 
this adjustment be very careful-do not break 
the slug away from the screw by applying too 
much pressure. The fingers or a small alignment 
tool should be used. 

f-Now turn the adjusting screw clockwise, resyn­
chronizing the oscilloscope as necessary. As the 
adjusting screw is turned clockwise, the waveform 
will increase in amplitude and then will reduce 
in amplitude abruptly. Once the waveform has 
passed through this maximum point, stop turning 
the adjustment clockwise. 

g- Now start turning the adjusting screw slowly 
counterclockwise, noting the point at which maxi­
mum amplitude of the waveform occurs. When 
this point is known, g ive the adjust ing screw a 
half turn further in a counterclockwise direction 
from this point. The tank circuit is now induc­
tively tuned to a frequency of approximately 115 
kilocycles. 

h- D isconnect the oscilloscope and replace V- 102. 
We are now ready to adjust C- 111. 

2-The second point concerns the setting of C-111, 
the coup! ing capacitor between the squaring amplifier 
and counter N o. I . The instruction book states that 
' 'coupling capacitor C- 111 is adjusted at the factory and 
th is adjustment should not be d isturbed afterwards" . 
However, shock and vibration can_:_and does- change 
the setti ng of th is vari able capacitor thereby delivering 
an incorrect input to counter No. 1 . T herefo re, it has 
been necessary to adjust th is capacitor in the fi eld , con· 
trary to directions in the instruction book. When C- 111 
is set correctly, varying the "A" control (R- 109 ) from 

.. 

fully counterclockwise ~6 - fully clockwise will change 
the number of 10_-microsecond markers appearing be­
tween the 50-microsecond markers from three to seven. 
C- 111 is adjusted as follows: 

a-Set the SWEEP SPEED switch at FAST, the FAST 
SWEEP switch at 1 and the RECEIVER switch at its 
OFF position. 

b-Set the "A" control fully counterclockwise. 
c-Adjust C-11 1 so that three 10-microsecond mark­

ers appear between the 50-microsecond markers. 
(When C-111 is correctly set it will be almost 
% closed.) 

d-Check the adjustment of C- 111 by setting the 
"A" control fully clockwise and observe that 
seven 10-microsecond markers appear between the 
50-microsecond markers. 

e--When the above requirements have been met, set 
the "A" control in the center of the range where 
four 10-microsecond markers appear between the 
50-microsecond markers and leave it there. 

Misadjustment of C-ll1 will cause the stations to 
disappear from the sweeps when switching between 
FAST SWEEP positions and can also cause unstable pedes­
tals or "B" trace jitter. 

3-The th ird point concerns the counter feedback ad­
justment. For explanation purposes, this adjustment as 
given in Step 14, Pages 5-7 and 5-8 of the DAS-4 

F~GURE 1. I 
INCORRECT 

(AS SHOWN IN INSTRUC­
TION BOOK) 

instruction book will be used. Figures 5-S and 5-9 

show the counter feedback block pattern as it appears 
with the STATION SELECTOR switch on 1 and the P.R.R. 
switch at L and H respectively. We are interested in the 
left-hand column of dots only. W ith the STATION 
SELECTOR switch at 1 there should be seven dots in the 
left-hand column but, and this is true for all positions 
of the STATION SELECTOR switch, the top dot should be 
sligh tly to the right of the rest of the dots in the column 
and should be of less in tensity. The incorrect and the 
correct appearance of the left-hand colu mn of dots is 
shown in Figure 1, with the STATION SELECI'OR switch 
on pGsition ONE. 

Servicing Hints 

"B" Trace Jitter 

A great number of equipments which the Electronics 
Service Group have been called on to repair have had 

a "B" trace jitter. The cause of this trouble in the fi rst 

equipments repaired was generally due to a defective 

coupling capacitor to Counter No. 2, 3, or 4, (C- 113, 
C-123, or C-128 respectively) but the cause of the 
trouble in the last equipments repaired has been due to 

a defective coupling capacitor, C-161 or C-164 in the 

Bl delay circuit, a defective grid bypass capacitor, C-139 

or a defective coupling capacitor, C-140 in the 82 delay 

circuit. These capacitors were found to be defective as 

indicated by an unsatisfactory megger reading. Oc­
casionally it wi ll take a small amount of heat to cause 
the capacitor to break down. This can be conveniently 
furnished by a soldering iron applied on or near the 
capacitor. 

C-140 was found to be the cause of a "B" trace jitter 
in eight of the last ten equipments repaired. A volt­
meter placed between Pin # 1 of V-112A and ground 
will show a slight variation every time the " B" trace 
ji tters. Unsoldering one side of this capacitor and 
megging it will produce a reading of anywhere from 
two to eight megohms. 

SEVENTH DOT SHIFTED 

TO RIGHT. 

f 
CORRECT 

(AS IT SHOULD APPEAR 
ON OSCILLOSCOPE SCREEN) 

Improper Focus and/or Low Intensity 

Another common trouble is the inability to obtain 
proper focus andj or sufficient intensity. Resistance 
measurements in the negative high voltage circui t will 
locate the cause of this trouble. R- 232 and R- 234 are 
the most frequent offenders. 

Low Receiver Sensitivity 
One of the most common causes of low receiver sensi­

tivity is a burned out antenna coil. These antenna coils 
are easily burned out by a high power transmitter opera­
ing on a frequency near the loran frequency or on a 
harmonic of the loran frequency provided the trans-
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mitter antenna and the loran antenna are relatively close 
to each other. Since the loran is operated only on Chan­
nel one at present, th is is the only channel which will 
have a burned out antenna coil. To check for a burned 
out coil, disconnect the antenna, set the gain to give a 
high level of grass on the oscil loscope screen and rotate 

• 6; . • 
; 

-• .. • 

the channel switch through all four postttons. A de­
crease in a g rass level on Channel one indicates the 
above trouble. Inspection will show the coil to be burned 
and charred. When repairing, all four coils can be re­
placed as a uni t or the coil for Channel one can be re­
placed separately.- Serd....ant M onthly Bulletin. 

SHORTENING MODEL TBL 
M-G SHAFTS 

Norfolk Naval Sh ipyard h as submitted a r ecom­
mendation to BuShips th at th e e nds of th e shafts 
on t h e Model TEL motor-gen era tors h e sh orten ed 
sufficien tly to allow repl acem ent of cou plin g discs 
without removal of individua l units from th e base. 

T h ere is onl y 13/ 6-t." clea ra nce be tween shaft 
ends of the individual un its and the coupling disc 
is ~"thick, mak ing it n ecessary to re move one or 
more of the units from the base to make th e n eces­
sary repairs. This upsets the alignment and bal­
ance which is difficult to r estore and impractical to 

accomplish b y ship's p ersonn el. 
It h as been fourid tha t by shortening the sh aft 

ends, a pproxima tely ~", brin gin g them flush wi th 
th e coupli ng flan ges, insertion of a new coupl ing 
disc m ay b e made with out disassembly of the unit. 
R epairs then m ay h e m a de by ship's personnel, 
elimina t in g the n ecessity of a ya rd overh aul. 

T he Bureau h as no objec tion to th e sh ortening 
of th e sh afts as ind icated wh en found n ecessa ry by 
activities making r ep airs to Mod el TBL motor­
gen erators. 

by 
C. R. LAKE, ETCA 

U .S.S A gerbo/m (DD- 826) 

The Model TS-33 frequency meter is required equip­
ment for tuning the klystron and r-f plumbing sections 
in the MK 34 radar transmi tters. When the micrometer 
tuning section on our TS-33 was broken, we found a 
similar section in one of our "junk, miscellaneous'· 
boxes which wou ld make the meter work. However, 

FREQUENCY IN MCS . 
(X) CD CD (X) U) U) <D ~ <.D <D 
0) ...., CD <D 0 N OJ ~ (J1 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 

-1 
(J) 

I 
200 

OJ 400 (J.l 

0 sao 
l> 
r 

800 

::u 1.000 
m 1.200 )> 
0 1.400 -
2 

1.6 00 (i) 
(J) 

1.800 

2000 

without a calibration chart for that tuning assembly, 
we could not determine frequency. The tenders and 
naval station said they couldn 't possibly calibrate the 
meter, so we made up a calibration chart by the follow­
ing method : 

Set the TS-33 on 000, turn the magnetron down until 
the TS-33 meter dips. Measure this frequency by the 
TS-147 and record. Set the TS-33 to 100, 200, 300, 
etc. and repeat the steps. Construct a graph plot ting 
T S-33 micrometer readings against frequency, plot in 
the recorded points, and connect (see Figure 1). 

The principle is elementary, just calibrating one meter 
from another in the same frequency range and using a 
convenient variable frequency sou rce. There are many 
pieces of test equipment laying around in the fleet ( cali­
bration charts lost, tuning head was changed, etc. ) 
which could be used if the ET's would only use a li ttle 
imagination. Signal generators can be calibrated , if 
required, by using a common receiver. W e used our 
ROO and ROP combination to recalibrate our T S-182. 

U-H-F . PERFORMANCE ITEM 
A OM recently submi tted this report on its TOZj ROZ 

equ ipment: 
Tota l hours of operation to date 11,5 79 
Hours of operation lost (due to fa ilure) None 
O perational difficulties None 
Maximum reliable range 15 mil es 

Can the u-h-f eq uipment in your ship match t his 7 
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by 

L. G. CRUMBAKER ETC 

Teletype System Inform a : ion 

An overall picture of the average small sh ip teletype 
system is shown in Figure 1. 

This system will vary to some extent from ship to 
ship, but usually only in the manner in which the con­
necting leads from the various units are tied into t he 
TT-23/ SG control panel. Apparently various installing 
activities have different methods of connecting to the 
cont rol panel according to their own local preferences, 
althoug h a standard connect ion system is to be desired. 
The installations have been altered in many cases by 
shipboard personnel, and no explanatory diagrams pre­
pared for aid to other repai r personnel. 

In any case, the method of patching used in the 
TT- 23j SG panel will probably be more or less peculiar 
to any one installation. Therefore, th is d iscussion is 
meant to serve as a guide to a starting point for an 
understanding of the workings of a shipboard teletype 
system. 

Transmitting and Receiving Techniques 
The most commonly used methods o f teletype recep­

tion and transmission are: (a) Tone keying; (b) Fre­
quency-shift keying. 

In the system of tone keying, the transmitter fre­
quency is held constant, and the carrier is modulated 
by two separate audio tones, one corresponding to a 
"mark" (current) impulse, and the other corresponding 
to a "space" (no current) impulse, as seen by the re­
ceiving teletype machine. With this method, the out­
put of the receiver is fed to a sharply-tuned fi lter net­
work in the TTY converter. This fi lter has dual low­
pass sections, one of w hich will pass the "space" tone 
and reject the "mark" tone, whi le the other accepts the 
.. mark" tone and rejects the "space" tone. Thus the two 
~ones are fed into separate channels for amplification 
from which they control polar relays which serve to 
make and break the d-e line to the printer, according 
to whether the received tone is representative of a mark 
or a space signal. 

In the syste1;1 of freqt!ency-shift keying, which ships 

using an FRA converter employ, the transmitter is fre­
quency modulated by the send ing teletype machine 
through a frequency-shift converter. There is produced 
a resting frequency, corresponding to a. mark impulse, 
and a slightly higher (or, in certain cases, lower) f re­
quency, corresponding to a space impulse, as seen by 
the receiving teletype machine. 

Output is taken from the plate circuit of the second 
intermediate frequency amplifier, is fed to a 6AB7 con­
nected as a cathode follower, then through a low pass 
filter to the output jack, from where it is cabled to the 
input of the FRA converter. 

The 400-kc, i-f frequency plus (or minus) the spac­
ing frequency, is amplified in the PRA and beat against 
a locally-generated 400-kc signal. From there, the sig nal 
passes to a discriminator circuit which produces no out­
pu~ on the resting, or mark f requency, but does produce 
output voltage under spacing frequency cond itions. 
This serves to p roduce a marking or spacing impulse 
by controlling an electronic keyer system using 6L6's, 
which make or break the d-e li ne to the printer in a 
mark or space manner. 

A meter and rheostat is connected to the printer cir­
cuit to control the current through the prin ter magnets in 
conj unction with the meter and rheostat in the TT-
2 3 j SG control panel. 

The steady-current value of the printer d-e line, 

should be set to as near 60 ma. as possible, as the 

printers are adjusted mechanically to operate with best 
results with that value of line current. 

In the printer itself, a start (no current) pulse is used 
to trip off the machine and start the main shaft rotating 

in preparation for the reception of the five separate 
mark or space pulses. These serve to set up mechanical 
linkages, enabling the selection and printing of one par­
ticular character or function, (space, carriage-return, 
bell, and the like). After the machine has completed 
its selecting and printing operation, a stop (current) 
pulse is sent, allowing the main shaft to come to rest, 
and freeing the mechanical linkages from the preceding 
selection, so that they will be free to respond to a new 
character when the next start, select, stop signals ar­
rive. This system of signalling is known as the start­
stop, five-unit code, and consists of combinations of 
current and no current pulses in 32 arrangements cor­
responding to letters, figu res and various machine func­
tions. 

Teletype printers are precision-adjusted machines. 
This makes it absolutely essential that untrained person­
nel should not be permitted to attempt adjustments of 
the mechanism. Beyond the proper use of the "range-
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finder", located behind the small flap-door on the left 
of the machine, no other adjustment should be made, 
except by technically-qualified personnel. 

It is realized that due to the non-standard hookups 
of many of the TI-23/ SG control panels, some changes 
of unit connections may, on occasion, seem desirable. 
This, however, should never be done without prior in-
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MISC. 

A simplified diagram of one representative channel 
of the TI-23j SG control panel is included in this 
article (see Figure 2) to aid the shipboard technician 
in understanding the functioning of the jack system em­
ployed. This is necessary, not only because there is usu­
ally no instruction book on hand for this particular 
panel, but also because the main source of trouble in 
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FIGURE 2-Simplified diagram of one represent ative cha nnel of the TT-23/SG control panel. 

formation which can be secured from technicians quali­

fied in teletype maintenance on the Staff of Commander 
Service Force, Atlantic Fleet, Electronic Service Group. 

In any instance where such modification of a teletype 
installation seems warranted d11e to non-standard wiring 

of the control panel, a telephone call or work request to 

ESG should be made, and personnel familiar with tele­

type adjustment and repair wi ll help solve the prob­

lems that may arise. 

shipboard systems has come about because of open con­
tacts through the jack system. This is caused by fatigue 
of the metal in the spring levers of the jacks themselves, 
and often necessitates removal of the jack and adjustment 
with a pair of longnose pliers. This operation, while notes­
pecially precise, is sufficiently touchy that it shou ld not 
be attempted un less it becomes evident that the jack 
levers are making faul ty contact du e to loss of tension 

in the levers. 
- Servumt M onthly B11lletin 

IS YOUR SA RADAR 
UP TO PAR? 

by 
F. E. L UMBARD, N. T. E VANS, c. F. THOMPSON, 

rmd E. J. WIRTZ 

PbHco Field Engineers 

Are you struggling to obtain 20-mile ranging with a 
70-mile radar, when using a single aircraft for your 
echo? Many ET's are experiencing this trouble which 
is usually traceable to a misconception of the SA tuning 
procedure or misuse of the OAA wavemeter. The fol­
lowing information should be of good ass istance to those 
who are required to tune the SA. 

Dirty tuned lines are f requently the cause of arcing in 
the transmitter, even at low plate voltage. This will re­
sult in low power output from the transmitter and conse­
quently weak echoes at the receiver. Before tuning is 
begun it is suggested that the tuned lines be thoroughly 
c~eaned to prevent erratic tuning. Use brightwork polish, 
SI~ver polish o r jeweler's rouge, followed by cleaning 
with carbon tetrachloride. Clear water may be used if 
carbon tetrachloride is not available. 

SAT ransmitte r Tuning Procedure 
1- Determine which band your SA antenna is de­

signed for. The th ree general types are for Band 3, 
Band 4 and a combination of Band 3 or 4. The type 
of antenna used with your SA may be determined from 
the nameplate located on the antenna frame. (Not the 
nameplate on the pedestal.) Due to changes and modi­
fi~ation of equipment your present SA antenna may be 
different from that recorded on your equipment h istory 
cards. Be sure of your antenna type and save time 
tuning. 

2- With the antenna type known, the SA transmitter 
may be set to the correct frequency. The Band 3 an­
tenna covers a range from 215 to 219 megacycles. The 

transmitter frequency should then be set for 217 mega­
cycles. The Band 4 antenna covers a range from 22 1 to 
225 megacycles. If operating on Band 4, the trans­
mitter should be adj usted to 223 megacycles. If the an­
tenna is a Band 3 or 4 (combinat ion ) , ad just the trans­
mi tter to 220 megacycles for optimum performance. 

3-Measure the filament voltage on the 8014-A tubes 
directly at their p ins.l This should be 14.5 volts. Once 
this exact voltage is obtained note the reading on the 
transmitter voltage indicator and use it as a referenc~ 
point for maintaining correct filament voltage when 
using the "Filament Vol tage Control." 

4-Adjust the transmitter "Grid Tuning", "Filament 
Tuning" and "Antenna Coupl ing" for a center frequency 
of the band being used. These settings may be deter­
mined approximately from the curves found in the in­
struction book of your SA. 

5- Increase the "Plate Voltage" setting until plate 
current is at 7 mill iamperes. If this setting causes arc­
ing, reduce the plate current to a setting just below the 
point where arcing occurs. 

6-Check the transmitter pulse on the indicator. If 
the t ransmitter is double pulsing, half pulsing or puls­
ing erratically, correct this by adjusting the ."Locking 
Voltage" and the grid- leak resistor, which is adjusted 
by the link switch Sl02. 

7-Use the OAA wavemeter to indicate the t rans­
mitter's frequency. (See Figure 1.) Caution- The OAA 
antenna is physically constructed so that its resonant fre­
quency is approximately 205 megacycles. Therefore, it 
wi ll be possible to obtain higher output ind ication on 
the OAA as the transmitter is tuned lower in frequency 

'The Bureau cautions all technicians to observe Bureau­
approved procedures for measuring hig h voltage when perform­
ing this operation. 
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(towards 205 megacycles). This should not be under­
stood to mean the transmitter is putting out more power 
on the lower frequencies. To guard against this very 
common misadjustment always set the OAA wavemeter 
to the correct transmitter f requency and do not change 
this O AA frequency setting during the balance of the 
SA transmitter tuning procedure. 

8-Tune the transmitter " Grid Tuning"' control for 
maximum indication on the OAA. Maximum pickup 
will be obtained with the OAA and SA dipoles parallel 
(for maximum coupling). 

9-Vary the " Filament Tuning" control by steps, 
retuning the "Grid Tuning" control for maximum OAA 
indication af ter each step. 

10-Repeat steps 8 and 9 until absolute maximum 
indication is obtained on the O AA. Record this maxi­
mum reading. N ow adjust th~ antenna coupling taps 
slightly in either direction until a point is reached which 
will g ive the h ighest peak reading after again perform­
ing steps 8 and 9 for each change in tap setting. This 
completes the transmitter tuning procedure. 

SA Receiver Tuning Proced ure 
! - Reduce the "Sens" control to a point just below 

that where the noise interferes with determination of the 
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echo. 
2- Rotate the " Rej." control to maximum clockwise 

position. Turn "Rej. Bal. " and "Balance" controls to 
zero. Place "Time Const." switch to position 1. Ad­
just "Loc Osc." and "R-F" controls for maximum echo. 
The "Loc Osc." cont;ol should be rocked while the 
" R-F" control is adjusted. 

3-Tune the TR (duplexer) for maximum signaL 
4-Tune the ATR for maximum signal, using the 

most distant steady echo. 
5-Pull out the receiver drawer until it is possible 

to reach the two r-f tuning t rimmer condensers, C- 1460 
and C- 1461. Adjust both of these trimmers for maxi­
mum signaL (The alignment tool for this should be 
found under the range indicato r cover). 

6-Raise o r lower the r- f amplifier tubes, V- 1401 and 
V- 1402 (Type 446-A's) until maximum signal is 
obtained. Note: The anode cap, g rid and cathode ele­
ments position in the r-f box has a slight tuning effect 
on the r-f ampli fier. This adjustment compensates for 
the variation in interelectrode capacities in the r-f am­
plifier tubes. 

This completes the receiver tuning procedure. Careful 
adherence to the tuning procedure should result in ob­
taining the maximum capabilities of your SA radar. 
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FREQUENCY CALIBRATIOII 
CUR \I E CHART FOR 

MODEL OAA- 2 
RADAR T EST EQUIPMENT 

SERIAL NO. 
0 MICROMETER DIVISIONS 
Fig ure I shows a typical OAA calibration curve. It is t o be reme mbered t hat t his curve does not apply t o 

your particular OAA; it is g ive n here as a n exa mple to show how the O AA calibration curve is read, The 
curve fo r your O AA is locat ed in t he metal pocket on t he side of the OAA in a card boad folder. A separa+e 
calibration curve is prepare d for e ach OAA and o nly the curve corresponding with t he serial of your OAA 
may be used. 

You will not e that the micrometer divisions a re ind icated by the ve rtical lines a nd fre que ncies in mega­
cycles a re indicat e d by the horizontal line s. Each of the slanting l i ~ es is a separate curve with frequencies writ­
ten a bove t he lines and microme t er readings writte n below t he lme s. 

The fo llowing example indicates the inte rpretation of a point on curve A: 
The heavy vertical line which passes t hroug h the "6" in 760 indicates a micromet er reading of 760. 

Thereafter, e ach heavy vertical line is equivale nt t o 5 micrometer d ivisions and each lig ht vertica l line is 
equivalent to I micromete r d ivision. The refore the micrometer reading at point "A" is 790. 

The second heavy horizontal line be low the fig ures "205" (which is crossed by a short vertical line) is the 205 
megacycle line. Each heavy horizontal line the reafter is e quivalent to I me gacycle. Therefore, the freque ncy 
reading at point "A" is 209 megacycles. 

Thus point "B" is 222.5 megacycles at a microme ter reading of 887.5, and point "C" is 179.4 megacycles 
at a micromete r reading of 496. 
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Yes, this was high speed communication in 
Paul Revere's day. 

~~0 ne if by land, two if 
by sea". H is orders in 
mind Paul Revere rode 

at what was then fl ank speed, 
to carry the vital message. 
You vvou ld be sorely pressed 
though, if you had to wait for 
a man on horseback to bring 
you the latest in fo 0.1 enemy 

operations. As a matter of 
fact , even a racing driver m 
a high powered car woul d be 
too slow for your purposes. 
You need speed , Speed, 
SPEED- the speed of ligh t 
itself- in your commu nications; 
and you get it -

-through ELECTRONICS 
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