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Laplain fiutj-h L fiauen, Sr. 
Commander San Jranci~oo Y/auaf Ship';fard 

Hugh E. Haven, Sr. 

Captain U.S. N. 

Captain Hugh E Haven became Commander of Sail' FraJtcisco Naval Ship­
yard on 20 J11ly 1948, coming to the San Franci.rco Naval Shipyard from duty 
as Deputy to the A.rsistant Chief of the Bureau for Ships. 

Born nz Mamlst;i/le, New York, 10 A•fay 1898, be tvas educated in tbe N e1/J 
York public schools and JW emtz Naz;al A cademy Prep School before entering 
Annapolis in 1916. He 1/Jas graduated from tbe Naval Academy in 1919 and 
had sea duty aboard the ballleships SouTH DAKO TA and UTAH for nearly five 
year.r before taking postgraduate courses at Annapoli.r, Col11mbia U11iversity, and 
at industrial schools at General Electric Company and Philadelphia Navy Y ard. 
Additi011al d11ty aboard the batt!eshi p ARKANSAS and as Exewtiz;e 0 fficer of the 
destroyer YARNALL followed, 

Captain Haven's principal duties during his sen1ice haz;e been in engineering 
work. He served more than two years as T est Officer and Exewti·ve Officer 
of the Engineering Experiment Station at Annapolis, hz the Boiler lAboratory 
at Philadelphia, as Ship Superintendent and Design S11perintendent at the Philadel­
phia Naval Shipyard, and as Supervisor of Shipbuilding, Wilmington, Delaware. 
Prior to joiuing the Maintenance Section of tbe Bureatf of Ships as a Deptrty to 
tfJe Assistant Chief of the B11rea11 in A11gmt 1947, he served as Planni11g Officer 
at the Ptfget Sound Naz;a/ Sbipyard. 

Captain Haven holds the degree of Master of Science in i\1echanical Engi­
neering from Columbia Uniz;ersity. He receiz;ed a citation from the Secretary of 
the Navy for duty in tbe Dakar Military j\rfission. For tvork in t'e-designing de­
stroyers for the Brazilian Na 11y, he was awarded the Order of the Soutbem Ct·oss, 
comparable to the U . S, Legion of M erit. For his part as Material Officer on 
the Atlantic Fleet Training Command Staff in Jl;? od d W ar ll, Captain Haven 
1/Jas awarded the Bronze Star. This d11ty called for organization, training and 
equipping Ol'er a third of the Na11y Jlersonnel, .rbaking down 1500 17e1/J ships, 
and gh;ing refresher training to otw 2 500 ships in ll ' oriel W'' ar ll. 

A 111ember of tbe American Society of Nat•al Engineers and the Society 
of Nat;al Architects and Mari11e Engi11eers, Captain Hal'en is a11tbor of set'eral 
widely published papers on the .wbjecl of fatigll e of metals. 
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"OUR SOLE MISSION IS TO SERVE THE FLEET" 

By ALBERT J. H oDGEs 

The San Francisco Naval Sh ipyard has adopted as 
its motto the caption of this article. Our Shore Elec­
tronics work is of minor importance, to date, and we 
do little manufacturing of supplies for stock. Tru ly, 
then, our sole mission is to serve the fleet. 

Although a very young shipyard, our facilities, per­
sonnel and organization are such as to make it the larg-

OUR SOLE Ml SSION IS TO SERVE TH E FLEET 
est sh ipyard in the country devoting its energ ies ex­
clusively to the repair and modernization of ships. 

For the benefi t of those of you who m ig h t be our 
customers tomorrow, let us look at the San Francisco 
Naval Shipyard with a word picture to supplement the 
cover photograph. The San Francisco yard has under­
gone much the same phenomenal wa rtime growth as 

the field of elect ronics itself. 
Estab lished in 1865 on the deep waters of San Fran­

cisco Bay as a commercial-sh ip repair drydock, it was 
used by the Navy upon the arriva l of the Great White 
Fleet in 1908, and ultimately, in 1940 , was purchased 
by the N avy from the Bethlehem Steel Corporation. 
At that time the yard included two drydocks and forty­
seven acres of land valued at .$3,000,000. The Navy 
d id not take over active man agement of the yard until 
eleven days after Pearl H arbor when the U.S. Naval 
D rydocks, HNnte,~s Point was establ ished . In Novem­
ber 1945 this facil ity was given its present name of 
San Francisco Naval SbiPJ'ard and now boasts of six 
hundred acres of closely knit facilities valued at $100,-
000,000. 

A lively, but extremely fr iendly, competition exists 
between us . and Mare Island N aval Shipyard on the 
same inland waterway. I t is sort of a f ather and son 
relationship which is emphasized by employment at 

The Electronics Officer 
After four years in Electr ica l Eng ineering, University 

o.f Mmnesota, Commander Peterson entered the electnc 
il~ht and power business as an indust rial power en­
gmeer. After six years in this field, handling la rge 
power, commercial lighting and mun icipa l street llght­
mg accoun ts, he en tered the Navy on active duty. Th1s 
was m . April, 1942. After basic and advanced Nava l 
ele~t romcs training at H arvard and M.I.T., he was 
ass1gned to tht office of the Electronics Officer, Mare 
Is land Nava l Shipyard. Here he spent two years as 
Electron iCS Produc tion Officer on waterfront work and 
two years . as Electronics Planning OfficeL Collatera l 
dutoes du nng this period were :~s T echn1ca l Adv1sor 
to the Electronics Officers at the office of the Ass1stant 
lndustnal l'vfanagc::r, Ferry Bui !ding, San FranCISCO, 
and to the San Francisco Naval Shipyard. In Ju ly. 19'15 
he ~·as tra nsferrc::d to the San Franci sco Naval Slu pyard 
as Elc::ctronics Planning Officer, and became ElectroniCS 
Officer 1n Octobt r. 1945. . 

Commander Peterson sincerely bel ieves in the sh~p­
Y?rd s slogan, "Our Service f or Ships M eans Sh!ps 
h>_r Service::," and the sh ipyard motto, "Our Sole l\I1 SS10n 
Is f o Serve:: T he:: Flc::ct ... 

San Francisco of the sons of many Mare Island career 
employees. 

The Electronics organization at San Francisco follows 
the standard organ ization set up and authorized for 
all shipyards by the Chief of the Bureau of Ships. 

San Francisco is well equipped to hand le any elec­
tronics problem arising on a Naval vessel and has 
had actual experience on the latest and the most in­
tricate of the elect ronic equipments : SR- 6 and SX ra­
dar ; WFA- 1, QHB, QLA- 1 sonar ; TDZ, RDZ radio 
with teletype; A.E.W. for carriers ; and radar switch­
boards and communication consoles are but a few. 

Electronics work in a typical shipyard overhaul has 
become such a large f raction of the total authorized 
work that a h igh degree of teamwork must be em­
ployed to accomplish the ass igned tasks correctly and 
on time. The individual team functions and assign­
ments are described by the team members in artiCles 
to follow. Some of the material is technical, some de­
scribes shipyard procedures, some deals with our facili­
ties here at San Francisco, some deals with personnel, 
and some talks about finance. 

Electronics personnel in a shipyard are, of necessity, 
d istributed throughout the establishment. Planning has 
in its department a Technical D esk that p rovides the 
contact w ith the ship, a Central Planning Group to 

Chief Civilian Assistant 
Albert ]. Hodges was born in Vallejo, Cal ifornia, 

served h1s apprent1cesh1 p as Electrical .Machinist at the 
.Mare Island Navy Yard, and attended the Uni versity 
of . Cailforn1a. He returned to the Navy Yard just 
pnor to World War I. During the war he was kept 
on the move helping to install radio stations in Alaska 
and on the Pacific Coast, and late in 1918 was in charge 
of the installation of Naval Radio Station Vladivostok, 
Siberia. ' 

After doi ng extensive field work, including work 
at the San D iego high-power and Point Lama radio 
statiOnS, he left Marc Island and worked with Ad­
mi ral Bullard . on the planning of a 2000-kw, veq,- low­
frequency statiOn fo r Shanghai, China. In this proJeCt, 
under development by the federal Telegraph Company 
of. Delaware, it was planned to cover China with 
pmnt-to-poult radio stations and to provide with direct 
commull!catwn to Bolinas, Californ ia. The adven t of 
practicable means of h igh-frequency radio communica­
tiOn led to the abandonment of the project after the 
planning had bec:n completed. 

A short per iod of radio sa les work then led to a 
position a~ Chief Enginee r and Operating :tllanager of 
rad10 stat1on KPO, San f rancis((>. Mr. Hndges thc·n 
entered the field of talking motion pictures as lnstalla· 
twn Supenntendcnt fur \'<' estern Electric in Holl)•wood, 
equi pping the studios fu r recording on wax and film. 
.Moving to New York City, he was then made Genera l 
Serv ice:: Superi ntendent of the Electrical Restarch Prod· 
ucts Division of the company. 

In 193R he returned to the Navy at San Diego '"here 
du ring W orld \X' ar II he was in charge of the en-

describe the necessary detai ls on the job orders, and 
a D esig n Section to provide necessary design plans. 
Production has its Production Control Section, its 
new . Shop 67, and its Progress Department. Supply 
has Its e lectronics personnel too-a g roup of special­
ists striving to keep tab on the thousands of electronic 
equipments and parts. The Electronic Officer's own 
staff deals with the waterfront, the shops, and the 
P lanning D epartment, coordinating, inspecting, and 
provid ing necessary eng ineering details. 

Extra-curricular work of importance to the Fleet is the 
engineering service provided to Naval vessels making 
San Francisco its port of call. A techn ical availabi lity 
is easily arranged through the T ype Commander which 
will bring an engineer to the ship to service a radar, 
loran, or other equipment in need of voyage repairs. 
Unless mechani_cal work or parts are required, th is 
service is provided without transfer of funds. It is 
part of the mission of the shipyard to provide this 
consulting service. 

The Electronics team of the San Francisco N aval 
Shipyard appreciates the opportunity to tell its story in 
BuSHIPS ELECTRON. All contributors have enjoyed 
their parts in writing these articles, the preparation of 
which was personally coordinated by the Electronics 
Officer, Commander L. M. Peterson. 

.ginecring and installatinn work on the Sho re Rad io 
Stat ions in the Eleventh lava l Dist rict. In March 1946. 
after a yc.:ar at Long Beach J a~al . Sh i~yard. hc: was 
transferred to S<tn francisco, as Senwr U cctrun1cs En­
gineer. 

On 10 December 1924. he was appo inted a l.it.:u­
knant Commander in the Naval Reserve.: and dischar~c.:d 
in 19-10. He was act ive in til(· 'oluntc:tr N <n ·.tl 'Re­
serve and sc:: rvcd on the t..:et·.ulil and /lrizuna on ex­
tended training cru ises . 
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Organization of Shop 67 . 
By HAROLD OSBORNE 

Firmly established in its new quarters on the th ird 
floor of Building 253, the most modern build ing within 
the San Francisco Naval Shipyard, the Electronics Shop 
is now in full operation as a separa te shop, able and 
willing to carry out its assigned mission of repairs to 
electronic equipment on any vessel of the fleet. 

Shop 67 Organization. A clear understanding of 
t~e operation of Shop 67 can be obtained by an analy­
Sis of the shop organization chart, shown here as fig­
ure 1. In the course of the preparation of this chart, 
several factors were considered, as well as several dif­
ferent types of organization. All were resolved to 
this final plan. Under this p lan, the shop could ex­
pand or contract as necessary to meet .changing cond i­
tions without a complete reorganization for each change. 
?Icier methods of shop functionally d ividing sections 
Into Radio, Radar and Sonar are now becoming inade­
quate, due to the development of myriad functions 
within the electronic organization. In keeping with 
the shipyard policy set by the Bu reau of Ships it was 
necessary to assume that Shop 67 would be comprised 
primarily of electronics mechanics radio mechanics, 
helper radio mechanics, and work~rs in a few other 
specialist trades, such as an electroplater for p lating 
work and a machine operator for engraving work. 
Workers in other trades are supplied by other shops 
as required. For example, machinists are supplied by 

the Machine Shop, pipefi tters by the Pipe Shop for 
use in the Antenna Repai r Section, and painters by 
the Paint Shop. 

The f unctions of Shop 67 are limited , for the time 
being at least , to the removal , repair, reinstallation and 
p reliminary shipboard te.st o f all re?a ~red equipment, 
and to the fi nal installatiOn and prehmmary test of all 
new equipments. Final tests and inspectio~ are con­
ducted by the Electronics Officer's represen tatives. 

Quartermen and Jead ingmen were question~d _at some 
length regarding the establishment of an Inside and 
an ou.tside group in a manner similar to the system 
employed in the Electric Shop. Aft_er _making a de­
tailed breakdown of several electroniC JObs, and ana­
lyzing the steps to be taken in each job, it appeared 
to the quartermen that they would prefer to have con~rol 
over the entire installation f rom the start to the fin1sh, 
rather than have one of the quartermen find it ne~­
essary to rely upon the other fo r a portion of hi~ 
particular job to be accompli shed. This assures con­
tinuous control of repair work through all stages f rom 
removal, through overhaul, to reinstallation .. F rom 
a shop administ ration standpoint, it is also eas1er for 
the foreman to control his shop if it is not _neces: ary 
to act as a mediator between quartermen in discuss i_ons 
involving the status, p rogress, and costs o_f a particu­
lar job. Similar thinking Jed to the selectiOn of lead­
ingmen to head up the specialty g roups (such as 
sonar) . By this arrangement, a quarterman h as com-

SAN FRANCISCO NAVAL SHIPYARD SHOP 67 
ORGANIZATION CHART 

FIG URE 1. 

• 

plete control of that specialty through a sing le Jead­
ingman, who likewise has full responsibi li ty for the 
progress, cost, and final opera tion of that specialty 
equipment. This shipyard holds the opinion that no 
more complete control over the productive efforts of 
a shop can be obtained by any other system ~f or­
ganization. A natural development in the formatiOn ~f 
the oroanization led to placing one quarterman m 
charge bof all equipment used fo r audio ci rcuits, and 

T he home of electronics, Bldg 253, . San Francisco 
N aval Shipyard. A complete s~t of ·radto a11d radar a_n­
t ennas are installed and operatmg seven and ten stories 
abo·ve the ground. A n escalator takes Pr:rsonnel to tbell" 
working areas and retu~·n. A n elevator m tbe front and 
one at the rear take f reight and passengers up and clown 
six floors. ' 

the other quarterman in charge of all equipment used 
for video circuits. These two d ivisions now form the 
basic sections of our Elect ronics Shop. 

Going back to the organization chart, we fi nd an 
"audio" quarterman, with f our lead ingmen, each ~f 

whom is respectively responsible for shop and sh1 p 
work on MC equipment; for v-h-f equipment, receivers 
and test equipment; and for rad io transmitters. The 
teletype and C.R.F. sections were not large enough 
to require a Jeadingman, hence it was necessary to com-

Electronics S/Jop, San francisco Naval S~ipyarcl . _Interior 
view looking from front. to rear_ shOitJII7g rece1ver and 

transm1t1er sect/OilS. 

bine them under the one t ransmitter leadingman super­
visor. Likewise the "video" quarte rman has four lead­
ingmen, covering the sonar equipment, antenna re­
pairs, and two Jeadingmen for the radar g roup. 

The quartermen in charge of the two sections aver­
age about half o f their time out on the ships and 
the other hal f of the time with in the shop. The lead­
ingmen are either aboard the ship or in the shop, 
wherever they have their men assigned. Each leading­
man averaoes about 18 men and the workload supports b 

this arrangement very closely. 

T eletype repair facility. 

Z ebra project- A n extra-curricular activity that has 

been taken on by Shop 67 is a project familiar to 
West Coast activities and is known as the ZEBRA project. 

This work consists of the rehabili tation of and repairs 
to elect ronics material in storage. Approximately 4000 

items, such as ANj ARC- l 's, RBO's, DAU's, BL's, at­
tack plotters, etc., have been accepted fo r repair. 
This work is done in another building on a p roduction-

DAU direction finde rs COI!Jing of!_Pr~jert Zebra as.rembly 
fine aft er rebabd1tat1on. 

li ne basis, utilizing about 100 to 1 ) 0 men. Super­

visors for this p roject were selected from some of 
the older men in the shop, and will con ist o f a quar-
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terman and about four leadingmen. 
from the Electronics Office has been 
project for technical advice and control. 

J. H. Osborne 

One inspector 
assigned to the 

f J. fi~· Osborne se~ved the Mare Island Naval Shipyard 
? r teen .years pnor to the last war, fi rst as Appren-

tice El~ctnctan, last as Quarterman. A commissioned 
offi

11
cedr m the Coast Artillery Corps Reserve he was 

ca e to acttve duty tn 1942. ' 
. After several Signals Corps courses of instruction 2 radiO and radar, he took .a Signal Aircraft W arning 

ompany to the South Pactfic. In April of 1945 he 
was ~eleased from the Army to fil l a vacancy in the 
EIC:tnc Shop at the San Francisco Naval Shipyard, 
where he served as Chtef Quarterman Electrician befo re 
taktng charge of . the Electric Shop as Acting Master. 

H e. was appomted M aster Electrician last year. I n 
addtttOn to these duttes he ts now the Acti ng Foreman 
of Shop 67. 

Cables forT ype 
CBM-78258 Transducers 

Field activities have reported to the Bureau of Ships 
that Type CBM-78258 bottomside hull transducers have 
been received from the contractor with 325BH cable 
leads of insufficient length to permit satisfactory installa­
tion. The contractor has been informed of the defi ciency 
and has ag reed to increase the lead lengths. CBM-78258 
transducers bearing serial nos. 65 th rough 70 will be 
provided with lead lengths of at ]east 12Vz feet, and 
tr~nsducers with serial nos. 7 1 and above wi ll be sup­
plted with lead lengths of 14 feet. Type 325BH cable 
for use as repair or replacement cable for CBM-782 58 
transducers is available at N .S.D. Bayonne and N.S.D. 
Oakland. 

ELECTRONICS SERVICE SECTION 
By RAY STYLE 

The Electronics Services Section of the Electronics 
Office was officially "born" on 2 July 1948. Prior to 
this time, such an organization had existed, but not 
under its present title. Staffed by five peop le, the Serv­
ices Section functions as its name implies. A ll clerical 
work and maintenance of electronics facili ties records 
are handled by this group , as wel l as budget control 
and administration of electronics funds. Personnel mat­
ters such as promotions, reallocations, transfers, posi­
tion descriptions, and employee relations are also 

handled by the section. 
Technical assistance to the Supply Department on 

electronics problems is furnished by the specialist in 

charge. Information on electronics at the San Francisco 

Naval Shipyard is provided to the Bureau of Ships 
and to local publications to keep interested persons in­
formed. Public information work for the Electronics 
Office is also a function of the section. Displays at 
numerous industrial, electrical and electronics shows 
are handled , as well as tours of the shipyard by stu­

den ts and conventions. 
W hen word was received that the San Francisco 

Naval Shipyard would contribute heavily to Electron 
the Services Sectibn began to devote its energ ies to 
collecting material and coordinating the efforts of the 

photographers, cartoonists, typist and authors who con­
tributed their work to this issue. 

Ray St'lle as he looked 1vhen notified that tbe September 
ISS!Ie of the ELECTRON lllOiffd be "his baby." 

. Ray St)rle ente red. the fit ld of <:: lcctricity and e lcc­
tronr cs m 1928 by JOtntng tht W estern Union T e leg raph 
Co. After a ttending the Uni versi ty nf Minnesota he 
was employed in the resea rch labo rator ies of the Texas 
Comp~ny. Subseq uent act ive d uty with the Navy took 
hun m to both the Atl an tic and Pacific con flicts for 
th ree years of overseas service . Upon hi s re lease from 
acttve duty in 1945 he joined th<:: Office of the Assis tant 
Industn a l Manager at the San Francisco Nava l Sh ip­
yard. 
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SO YOU WOULD LIKE SX ON YOUR DD? 
By c. M. MiLLER 

Rumors circulating through the fleet have credited 
the SX radar with almost unbelievable powers. Range, 
bearing, and height-finding simultaneously from the 
same antenna! Simultaneous continuous-intercept data 
of several different targets! Better definition of sur­
face targets than the SG-lb at double the SG-lb ranges! 
Air targets spotted at distances comparable to the SK, 
but definitely better intercepts of low-flying planes! 
Accurate height-finding on targets t<;> 40,000 feet! Ru­
mors, such as these, become facts upon closer exami­
nation of the SX radar. 

tion to the main P.P.I. 'scope, an Off-Center Plan 
Position Indicator (O.C.P.P.I.) 'scope which displays 
a small sector of the main P.P.I. presentation. A me­

chanical cursor assembly placed on the main P.P.I. 

electron ically transmi ts to the O.C.P.P.I. a sector, bi­
sected by the cursor, which may be 10 or 30 degrees 

in train and 20 or 40 miles in depth, with a starting 

point delayed from zero to 100 miles in distance. This 

expanded sector displays very accurate intercept data 
on all targets or raids within its boundaries. Similar 
Off-Center P.P.I. presentations on the five consoles 
furnished with the SX will enable five d ifferent target 

" H ey- W'here d 'ya want dese 80 boxes of spare parts?" 

A separate search-system, consisting of receiver, mod­
ulator, and t ransmitter, functions as a complete S-band 
: adar with a peak-power-output of one-mi ll ion watts 
m a !-microsecond pu lse at a repetition-ra te of 390 
pulses per second . This power is feel into a search­
antenna array through a triple- throated waveguide horn 
(see figu re 1) to provide an elongated flat-topped 
beam pattern about 1. 5 deg rees wide in train by 18 
degrees in height. Uniform power distribution has been 
fanned out in the vertical ax is of the beam so that 
p lane targets up to a 40,000-foot ceiling present 'scope 
signals of pract ically equal magnitude regardless of 
distance. Substantial power at the lower ang les of ra­
diation increases the probability of intercepts of low­
flying targets and gives exceptional surface-target defi­
n ition and range. 

Search presentation on the SX console has, in add i-

f iGURE 1- SX Anteuntt- Search Array. Left , H eight 
Arrtt)'. Rigbt. 
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areas or raids to be tracked individually or simultane­
ously. 

The height-finding system, which is also a separate 
complete S-band radar unit, receiver, modulator and 
t ransmitter, is capable of a peak-power output of 600,-
000 watts in a 1 micro-second pulse at either 390 or 
1170 pulses per second. A separate antenna array for 
height, mounted on the same pedestal but displaced 
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A.- ANTENNA ASSEMBLY, N.t.VY .TYPE 
CAYL· 66AHL 

B· MOTOR DYNAMO AMPLIFIERS, 
NAVY TYPES CG-21AOG, C~21AOJ1. 
CG-21AD.I AND M OTOR GENERATOR, 
NAVY TYPE CG-21102~A 

C· CONTROL AMPLIFIER ASSEMBLY, 
NAVY TYPE CG-~OAHD 

D- MAIN CONTROL. UNIT, NAVY TYPE 
CG-23AGY 

E- SEARCH MODULATOR, NAVY T YPE 
CG-~OAHM 

F- HEIGHT MODUL ATOR, NA.YY T YPE 
CG-,OAHL 

G- ~;p~y~~~;gl~;~iiFIER, NAVY 

tt. RADAR REPEATER ADAPTER, 
NAVY TYPE C8W-,OAFO 

I - ~NH~~~~~FCONSOLE ASSEMBLY, 

J. STABLE ELEMENT, MARK 8 N00.4 
K-- POWER DISTRIBUTION UNIT, NAVY 

tronically and superimposed on the R .H .I. display, until 
it coincides with the desired sig nal. The h eight is 
found by reading a dial cali brated direct ly in thousands 
of feet. The R.H.I. presentation covers either the 
same 10- or 30-degree sector being watched on the 
O.C.P.P.I. or a full 360-degree train sector for a1r 
search in conjunction with the main P.P.I. 

In case of search-system failure, the heig ht system 

TYPE CG-23AH t.l L--========:;:==~ 
~- VOLTAGE REGULATOR, NAVY TYPE ~JJE~~~~~~~~============:=!J CG-20AEP 
W- MAGNETIC CONTROLLER, NI4VY 

TYPE CG-211494 
N- NOTOR GENERATOR SET, NAVY 

TYPE CG .. 211487 

FIGURE 2- SX radar system, essential units . 

90 degrees m bearing fFOm the search array, has a 
beam pattern 3.5 degrees in t rain by 1.1 degrees in 
height. By using a folded-wavegu ide horn with an in­
ternal rotating waveguide throat which directs radio­
frequency energy into the height reflector it is possible 
to vary the height of the radiated beam from Y4 degree 
above the horizon to 11 degrees. Motor-driven controls 
perm it continuous-heig ht-beam scanning at a rate of 
10 scans per second. An electronic and s~rvo circuit, 
connected to the mechanically scanned he1ght-finding 
beam, gives a third 'scope presentation on each con­
sole. This thi rd 'scope. the Range H eight Ind icator 
(R.~.l.) 'scope, disp lays targets with heig ht p lotted 
vertically above the earth 's surface anJ range p lotted 
horizontally. Target height (to 40 ,000 feet) is found 
by adjusting a height line, which is " w ntten in" ' elec-

may be used for search, and the information be pre­
sented on the P.P. I. 

Each console, then, provides complete heig ht, range, 
and bearing information on one or mo re targets w ith­
out interfe ring with the tracking on adjacent consoles 
or without affect ing the search fu nction of the equip­
ment. Operators can individually interrogate, for i-f-f 
evaluation, targets in their O. C.P.P.I. sector w ithout 
affecting the targets d isplayed on other consoles. 

T o insure accurate heig ht read ings as well as stead y 

target response the antenna 1s fu lly stabil ized for roll 

or pitch up to 15'/2 degrees . 

These two separate systems, search and heig h t find­
ing, with the powers available in the hig hl y concen­
trated beams and the complex interpretations at the 

operating consoles explain some of the exceptional re­
sults reported throughout the Fleet. 

Essentially the SX is simple, consisting of two radar 
systems, a dua1-array stabilized antenn a, and five con­
soles. Almost simple eno11gh to install on that DD? 
Not q11ite. T o make the SX a complete workable in­
stallation requires many more items of equipment. Fig­
ure 2 shows a motor-generator with starter and voltage 
regulator, an antenna servo system which includes four 

FIGURE 3-SX antenna on the U.S.S. ANTIETAM 

(CV-36). 

amplidynes, a main control unit, i-f-f equipment, a 
stable element, remote P.P.I. adapters, and the asso­
ciated radar distribution switchboard. It does not show 
the various junction boxes, line switches, adapters, 
etc., which to complete the whole SX picture would 
require a total of over 50 separate units. These 5_0 
units may not seem so impressive until a further analysis 
indicates the antenna is over 20 feet in height (see 
figure 3 ). It rotates on a swing diameter of 22 feet 
and weighs about th ree tons. It is sufficiently large to 
enable the two t ransmitters and receivers to be mounted 
in a large hut or ig loo between the t\VO antenna a~r~ys . 

T his transmitter igloo may be entered by the techn1c1ans 
for no rmal service operations. Each of the consoles 
requires a deck mounting · space of about 12 square 
feet and weighs over 1200 pounds, a size further e~1-
phasized in fig ure 4, which shows a typical C.I.C. In­
stallation on the U.S.S. Antietam (CV36). The two 

F IGURE 4- SX consoles iu CIC, U.S.S. ANTIETAt-1. 

modulators occupy a total space of 120 cubic feet and 
weigh 21j2 tons apiece. Remaining units of vari~us 

sizes, exclusive of the antenna, bring the total mountmg 
space required to over 200 square feet. A volum~ of 
about 750 cubic feet is occupied. The overall weight 
of the equipment is 18 tons. 

From a maintenance standpoint the SX is the tech­
nician 's "steady job." Each console uses 117 tubes 
and in addition to the P.P.I. , O .C.P.P.I ., and R.H.I. 
'scopes has a self-contained portable-service 'scope for 
trouble-shooting and calibrations. An overall total of 
20 synchros, 30 motors, 150 relays, 183 fuses, 280 
variable adjustments, 300 test points, and 852 tubes 
contribute somewhat to the SX service problems. Even 
the instruction book comes in the "giant economy size," 
filling about 1 cubic foot of space in the files and 
weighing 15 pounds. 

DO YOU STILL WANT AN SX 
INSTALLED .ON YOUR DD? 

As the SX radar dims all other radar equipments in 
its complexities and outstanding performance, so also 
does a shipyard SX installation job overshadow all 
other radar work in the yard. A typical SX installa­
tion such as was completed by the San Francisco Naval 
Shipyard on the Antietam (CV36) requires a prodi­
gious amount of concentrated work effort from every 
department, shop, and worker in the yard. Supply 
Department must handle over 122 crates-two freight 

car loads-of equipment for the SX alone. Design 
Section must provide over 60 blueprints covering the 
SX portion of the completed job. T he Planning Sec­
tion will issue at least 60 detailed job orders pertain­
ing to the SX. Shop 51 must secure from Supply and 
install over ten tons of cables, consisting of 160 multi­
conductor and co-axial cables, and must place 2200 sep­
:trate soldering lugs and end-fi ttings on the 1100 indi­
vidual leads. Each lead must be carefully "talked out" 

and tagged to match the working blueprin ts. Various 

fiGUR E 5- Cab/e mus in C/C. U.S.S. ANTIETAM. 
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sho~s throughout the yard will do special jobs, furnish 

speoal fittings, and provide hundreds of man-days of 

~abor ~sistance to the lead shops. Shop 67 (Electron­

ICS) wdl make a complete mechanical and electronic 

inspection of the ind ividual units before installation on 

FIGURE 6-Cable _milS to SX Main Control Unit 
Ill ANTIETAM. 

shipboard, will check the equipment hook-up on th 

shi~ for wiring errors, and perform a preliminary 0 ~ 
eratmg warm-up before calling in the Electronic E~­
gineers for the fin~! tests. · The Electronic Engineering 

group bo~rd the sh1p on arrival, conduct an operational 
test of sh1p's electronic equipments, check compartments 

a~d superstructure for new insta llations and make de-
taded work recommendations to Planning d D · . an es1gn 
Sections. They assist in equipment procurement d ,. 
b · , a \ 1se 

a out speoal transportation and rigging needed d 

ch~ck and . approv~ all electron~c equipment pri~r a~o 
sh•pboard msta llatJOn. They g•ve engi nee · . · . . n ng assJst-
a_nce and I_nstructJOn to yard workmen in new installa-
tion techmques, a~d make final operational tests and 

equtpm~nt . calibrations after completion of the job. 

They will ·~struct shipboard Navy personnel in operat­
~ng and mamtenance problems peculiar to the SX. Be­

mg conversant with all phases of a major installation 

the electronic engineers are constantly on the alert fo; 

any deviations from established sh ipyard and Navy 

p ractices. 

_The elect ronic ""know how" of a shipyard is quickly 

evidenced throughout the Fleet by an electronic insta lla­
tion such as the SX radar. Through the smooth merg­

mg of thousanJs of man-days of work effort, with per­
fect co-ordination between all departments and shops, 

the San .francisco Naval Shipyard, in the finished per­

fection of its work, has demonstrated its abi li ty to 

undertake all new electronic developments. 

SO IN SPITE OF ITS SIZE AND INST ALLA­
TION PROBLEMS YOU STILL WANT AN 
SX ON YOUR DD? 

OK! By a very judicious placement of equ•pment 
in the available spaces, such as consoles in C.I.C., 

wheelhouse, wardroom, captain's cabin and chief's mess; 

modulators in the old radar transmitter space; stable 

element and motor generator in the crew's quarters; 

main control unit, antenna servo syste1iis, and remain­

ing units scattered up and down the passageways, it 

might just be possible to get a ll of the SX on board. 

Of course to make weight compensation for that total 

of 28 tons, you had to cut down the mast and mount 

the antenna on the wheelhouse, toss o verboard the fore 

and aft five-inch guns, the midships torpedo tubes, 

the evaporators, gyro compass, three radio transmitters, 

the RBO, all the canned spinach , the p owdered eggs, 
two bos'n mates, and the paint locker. 

But you finally have the job done and a ll ready for 

sea when t\vo huge semi-t railers p ul l up alongside 

on the dock and a driver yells over, "Where do you 
want these 82 boxes of spare parts?" 

That's all, mister, that's all. 

C. M. Miller 

C._ M. Miller entered the field of radio in 192 I. 
Le~vm~ a radio service business in early I 942 to 
enltst m the Navy, he attended Radio l'vfateriel Schoo ls 
at Logan, Utah, and Treasu re Island, Cal ifornia, and 
remamed at Treasure Island until 1945 as an instructor 
1n electron ics. He came to the San Francisco Naval 
Ship)•ard in 1946 after having served the 12th Naval 
District as Assistant Industrial Manager (San Francisco). 

LOSS OF MODEL JT HYDROPHONES 
Several guppy submarines are reported to have lost the 

hydrophones of their Model JT Sound Receiving Equip­

ments whi le proceeding at moderate speeds. These losses 

have occurred because the hydrophones were tra ined so 

as to be subjected to maximum water drag. 

In order that unnecessary foss of these hydrophones 

may be prevented, the hydrophones should be retracted 

at speeds in excess of nine knots. If th is is impracticable, 

they should be trained to a bearing of 90 or 270 degrees 
to reduce the strain due to water drag. 
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ELECTRONIC SHIELDED ROOM 
B)' H ARRY B. DUNLAP 

Late in 1947, the Electronics Laboratory, while still 
a · division of the Electrical Shop 51, moved into its 
new quarters on the third floor of Building 25 3. The 

Electronics Shop 67 Administrative Offices, Electronic 

Laboratory, and the Electronic Engineering Office now 

occupy the entire modern third floor-this location 

providing 200,000 square feet of area. 
A n electronics laboratory requires, among other facili­

ties, modern electronics shielded rooms wherein sensi­
t ive interference-free measurements can be conducted. 

Floor space has been allocated in the Electronics Labora­
tory for three sh ielded rooms, but the construction was 
delayed because there were no specifications available 

for their design. The Electronic Engineers were given 

the assignment of correlating guide specifications for 

the design and construction of the shielded rooms. 

Extensive reference research into scientific, engineer­

ing and trade indexes was conducted with but little 

success. Available textbooks contained no specific in­
formation on the subject; however, some fundamental 

concepts were brought forth. Fortunately, leads were 
establ ished on severa l recent Navy publications contain­

ing articles on screened rooms, and from these articles 

considerable information was secured. 
Where a maximum. attenuation to all interference 

signals is requi red, a well-designed and well-planned 

shielded room of quality construction is necessary. 

Today, an interference signal of considerably less than 
one microvolt per meter field strength is the permissible 

maximum with in the shielded room. The advanced 

Electronics Laboratory operates and tests pulsed, mega­

watt, microwave transmi tting equipment. It is not 

too difficult to believe that electronic detecting, receiv­

ing, measuring, etc., uni ts will continue to be im­

proved upon and to be extended in upper frequency 

limits and sensitivity. Therefore, it is conceivable that 

a modern shielded room must approach perfection in 

its attenuation characteristics. T he assignment was 

undertaken w ith that principle in mind. 
Guide specifications. 1- Double-wall shielded en­

closu res can be constructed to obtain the maximum 

attenuation to inte rfering signals. Single-wall shielded 
enclosures are not as effective as the double-wall type. 

a- Double-wall sh ielded enclosures with each 

shi eld wall separated and supported by standard 

2- x 4-inch lumber, well seasoned and moisture­

proofed, are currently in use. \'<!here available, dressed 

white pine or aircraft spruce (well seasoned, dry­

and moisture-proofed) is most suitable for frame 

construction. The wood can be moisture-proofed by 

first drying, then immediately applying shellac, var­

n ish or lacquer. 

b-The mounting _centers or spacing of the frame 

members \v iii be determined by standard const ruction 

practice. 
c-The metallic connection between the inner and 

outer shield wall is critical; the details will be cov­
ered in a later paragraph. 

2-A continuous, electrically uniform, high-conduc­

tivity, corrosion-resistant metal must be used for the 

shield walls to obtain maximum attenuation to inter­

fering signals. Soft copper or aluminum are both suit­

able for the purpose; however, copper is preferable be­
cause of its workability. 

a-Continuous-shield walls can be constructed of 

Filtered power line entrance to sbielded room. 

continuous-metal sheeting formed from soldered or 

welded standard commercial sheets. Shield-wal ls 

constructed of relatively thin sheet -copper materia l are 
best su ited to the purpose. The required mechanical 

stability primarily determines the thickness of the 
sheet material. Shielded enclosures constructed of 

sheet copper (with soldered joints), with ventilation 

and light ports covered by copper sc~·een w_ire, have 

satisfactorily attenuated in terference signals 111 excess 

of 10,000 megacycles. 
b- Fahric-backed, metallic-foil, cl imatic, insulating-

sheet material has been successfully adapted to the 

construction of shielded walls. Thi s material can he 

lapped and soldered. The attenuat ion characteristics 

of this more fragile matenal arc the same as for 
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the copper sheet. This material is recommended where 
the cost or weight are major considerations. 

c-Soft-copper screen wire of 16 to 22 mesh 
can be used for shield walls; however, sheet copper 
is more effective as a shielding material. Copper­
screen rooms will satisfactorily attenuate interference 
signals up to approximately 1,000 megacycles. 

d-Galvanized hardware cloth can be used to con­
struct shielded enclosures where inexpensive shielding 
is required for frequencies below 100 megacycles. 
H ardware cloth with a 4 x 4 mesh has been used 
in some temporary installations. 
3-Where construction permits, all lig hting, electric 

heating, ventilating fans, etc., should be mounted ex­
ternal to the shielded room. The power and num­
ber of power lines entering the shielded room should 
be kept to a minimum. 

a-Where the shield room is constructed of sheet 
material, the ventilation and light ports can be cov­
ered with copper screen, wire-soldered at the joint 
between the screen and the sheet. 

b-Non-metallic service, such as air hoses, etc., 
can be brought into the shield room through wave­
guide sections. Cylindrical waveguide having a 
length equal to three times its inside diameter wi ll 
act as a high pass fil ter with a sharp cut-off charac­
teristic to any sig nal having a wave length g reater 
than twice the inside d iameter of the waveguide. 
Rectangular waveguide is also adaptable to th is pur­
pose. The waveguide filter section must be soldered 
to either the inner or outer shield wall. In one in ­
stallation the generator of a motor-generator set 
was installed inside the shielded room with the mo­
tor adjacent to the generator and external to the 
shielded room. The motor and generatot were coupled 
by a non-metallic shaft extending throug h a wave­
guide filter section. 
4-All of the power fed into the shielded room must 

be effectively shielded and filtered to attenuate inter­
ference signals carried by the power lines. 

a- A special, static-shielded, isolating transformer 
is used to " interference-isolate" the shielded room 
from the general power system. The tr~nsforme.rs 
are of a special design and are commeroall y avad­

able. 
b- The complete line-filter is ~sua lly ~esigned an~! 

assembled for the particular tnstallal ton, and. ts 

d · ·ally designed and constructed shteld mounte m a spect . . . 
b C . II available !me-filter unt ts ate some-ox. ommeroa y . 
t . d 1 0 better assembled tn cascade tmes use a one, r • 

· · · · . fi 1 ter~ In any case each wtth addtt!Onal mJCrowa' e · • 
d I. . the room must be adeguately an every tne entenng . 

fi lt d be d h ted 111terference freguency ere yon t e ex pee 
range. 

c- T he transformer and filter unit must each be 
separately mounted in copper or brass sh ield boxes, 

preferably of double wall and lid construction-a 
box within a box. The bottom is common to the 
inner and outer box. Serrated, phosphor-bronze seal­
ing-strips between the lid and the wall , soldered to 
either the lid or the wall , assure a bonded fit. 
5-Fig ure 1 illustrates the three general methods for 

feeding the ·power l ines from the filter output into the 
shielded room. In Method C, the conduit forms the 
ground connection between the inner and outer shield 
wall. 

6-All of the entrance conduit and shield boxes, 
etc., are to be bonded to the outer shield-wail at the 
ent rance point to the shielded room. T his bond, usually 
soldered, must be continuous and flexib le at all mating 
surfaces. 

7-The power-distributing circuit inside the shielded 
room must be in conduit and outlet boxes. The conduit 
and outlet box system is preferably constructed of cop­
per or brass, continuously bonded to the inner shield 
wall of the room. 

8-All of the friction joints, such as doors, etc., 
must be sealed with strips of serrated, phosphor-bronze 
material. Some engineers have used non-serrated, com­
mercial, door, weather-stripping material, with excel­
lent results. These wiping contact strips are either 
mounted and soldered around the door f rame or around 
the door. Care must be exercised so that no metallic 
contact exists between the inner and outer sh ield wall 
at the door. 

9- For maximum attenuation at a ll frequencies, there 
must be only one ground contact or contact between 
the inner and outer shield walls. The g rounding strap 
must be short, heavy, and bonded to adjacent points 
on the inner and outer shield walls. One portable 
screen room was constructed where a number of metallic 
contacts existed between the inner and outer shield 
wall. Satisfactory results were claimed up to 1,000 
megacycles; however, no measurements were made 
above that frequency. 

10- A copper sheet of not less than 0.025 inches 
in thickness should completely cover the bench top sur­
f ace in the shielded room. There must be on ly one 
g rou nd contact between the copper sheet and the inner­
shield wall. 

11- Use a solder with a minimum tin content of 
50 percent for all soldering. Do not use an acid -based 
flux; if a Aux is necessary use resin-core solder or resin 
in alcohol. 

1 2-Where ex ist ing pipes are in the way o f sh ielded 
room construction, those pipes may be covered with 
shielding material and the p ipe shield soldered to the 
inner wall. 

13- M iscell aneous: 

a- The nails used to fasten the sh ield wall material 
to the wood frame must be of the same metal as 
the sh ield wall. The nail heads must be soldered 

• 
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to the shield wall. The nails from the inner wall 
must not come into contact with the outer wall or 
the nails from the outer wall. 

b--Any number of iron nails can be used to se­
cure the wood frame members. The frame nails 
must not come into contact with the metal shield. 

c-Thc:; door hinges are preferably of brass or 
copper, soldered to the shield wall and the corre­

sponding door shield. 
d- The door catches are preferably of brass or 

copper constructed on the "dog" principle. 

e-While assembling or constructing a shielded 
room, either continuous or frequent megger readings 
between the inner and outer shield walls are neces­
sary to quickly locate and eliminate stray contacts 
between the shield walls. The condition of the wood 
will largely determine the final megger reading, prior 
to establishing the ground ~ond between the two 
walls. This reading will be in the vicinity of 50 

to 100 megohms. 
f- Required, concentrated, hig h-level illumination 

can be secured by instal ling small light fixtures at 
the bench . 
A very comprehensive engineering report by M r. 

H. B. Dunlap detai ling screen-room construction prac­
tice at the San Francisco Naval Shipyard is avai lable to 
activities which request it. Address inquiries to Com­
mander, San Francisco Naval Shipyard, Attenion : Elec­
tronics Officer. 

H. B. D Nnlap 

H arry B. Dunlap received a degr~e in . e lectrical en­
g ineering f rom the University of Cinonnatt 111 1940. He 
was employed by the Cinci nnati Gas and Electnc Com­
pany f rom 1940 to 1942. In April, 1942 !1e acc~pted 
a commission in the U.S. Nava l Reserve, un.medtate ly 
being called to active duty. After recetv1ng elec­
tronics trai ni ng at H arvard University and M.I.T. , . he 
served as Elect ronics Officer on a C~E . On scpa.ra.tJOn 
from acti ve duty as Lieu tenant E(T) 111 1946, he JOi ned 
the Electronic Engineering Section here at the San Fran· 
cisco Naval Shipyard. 

WFA-1 INDICATOR LAMP TROUBLE 
On certain Model WFA-1 Echo Rang ing-Listening­

Sounding Equipments, the Y-t -watt neon indicator l amps 
I-901, I-902, I-903 and I-904 on the local and remote 
range recorders remain lighted even when the su~ply 
circuit to them is open. There appears to be suffioent 
capacity coupling between conductors in the cables r~n­
ning from the forward torpedo room to the conmng 
tower to keep these lamps burning. The lamps can be 
made to operate properly by shunting them with 51,000-
ohm resistors. These resistors will have no adverse 
effect upon the equipment. 

ERRORS IN MODEL SX 
INSTRUCTION BOOK 

Ships 379, the instruction book for the Model SX Radar 
Equipment, contains an error in figure 2-29. Resistor 
R-3409 should be shown wired from the grid of V-3401 
to ground ahead of C-3405. . 

This book was prepared for the four pre-productiOn 
Model SX Radar Equipments furnished under Contract 
NXsr-76195. It is also u<' ' as the preliminary instruc­
tion book for the produc, . : ·. \ fodel SX equipments fur­
nished under Contract NXsr· _.. ~ i 3. 

Due to the fact that late changes were made in the 
equipment design, there are undoubted ly a ~Cumber ?f 
other errors in this instruction book. These errors will 
be picked up, and correct information will appear in the 
fi nal book for which the manuscript is now being pre­
pared. 

The unit schematic diag rams which are furnished in 
blueprint form and come packed in the equipment spare 
parts boxes should be consulted where more information 
is required. 

MODEL JT HYDROPHONE 
MOUNTING BOLTS 

A report has been received by the Bureau of Ships 
that while a submarine was operating at periscope depth 
at an estimated speed of 14 knots, the hydrophone of 
the Model JT Sound Receiving ~quipment sheared at 
the upper half of the sound absorbtng coupltng . . Inspec­
tion d isclosed that the two brass bolts connecttng the 
hydrophone to the sound absorbing coupling had 
I d Cl ·nalt·on of the bolts dtsclosed that s 1eare . ose examt ' . 

75 rr. f 1 . • ctt·onal areas had previOusly cracked ; 0 o t 1e1r cross-se ' ' 
and oxidized at the break. . . .. 

A d . l II N al installation and repatr acttvtttes ccor mg y, a av, ' . . . 
. d t substitute b rass bolts fo t the slam-are caut10ne not o 

I I b I · ·nally suppl ied by the manufacturer. ess stee o ts ongt • 
Tl b It are identified b)' Symbol H-1 20 1 and 1e proper o s • . 

1 RCA D · 1 Part no. 131401-8 m t 1e JT ln-raw mg anc 
slruct ion Book NavShips 900,424 (A)· 
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RADAR ANTENNA OVERHAUL 
By H. B. DuNLAP 

"Say, what do you people do to our radar antennas 
in the shop, just g ive them a coat of paint ?" 

To shipboard personnel who observe a freshly painted 
antenna being reinstalled on their ship, such may ap­
pear to be the case. The shipboard pre-overhaul test 
and inspection, shop inspection, overhaul and altera­
tion, and final shop test, however, along with the 
application of accumulated experience by shop person­
nel and engineers, are among the values hidden under 
that new paint. 

Possibly, too, shipboard personnel are unaware of 
the extent and number of shops and administrative 
sections directly concerned with the overhaul of even 
the smallest of radar antennas. A list of the shops and 
administrative sections involved is as follows: 

X67- Electronics. 
X02-Transportation. 
Xll & X 26-Shipfitters and Welders. 
X 31-Inside Machinists. 

X38-0utside Machinists. 
X51-Electrical. 

X56-Copper (Coax and Waveguide). 
X71-Painters. 

X72-Riggers. 

D esign Section. 

Electronic Engineers (Electronics Officer) . 
Planning Section. 

Supply Department. 

The formation and institution of the new Electronics 
Shop 67 (X67) has further provided for improvement 
in radar antenna overhaul through: 1-the acquisition 
of permanent, adequate floor space, 2-direct control 
of personnel, material and procedures and 3-im­
proved personnel· mo;ale and incenti;e. In recent 
months Electronics has moved to the front in the active 
~eneficial Suggestion Program, a positive indication 'of 
mcreased interest. 

The Antenna Repair Division of Electronics Shop 
t 
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67 recently moved into its newly assigned space in 
Building 211. This building is directly connected to 
Building 253 wherein are housed the Electronics Shop 

·Administrative Offices, the Electronics Laboratory, and 
the Electronics Engineers Office. This new central 
location of the Antenna Repair Division provides ap­
proximately 12,000 square feet of floor space, an in­
crease of nearly 30 times the previously assigned space 
in Building 25 1. This progressive move has spurred 
the development of a modern efficient antenna over­
haul shop complete with testing facilities. 

Considerable thought, backed up by engineering and 
shop experience, and practice, has gone into the devel­
opment · of the proposed antenna overhaul shop floor 
plan. The bas ic principle underlying this proposal is 
the efficient overhaul and shop test of all radar type 
antennas, regardless of size or complexity. Post-shop 
repairs and alignments are to be reduced to a minimum. 

This plan is not rigid, but is rather flexible in na­
ture, always available for the incorporation of new 

. ideas. New techniques will be assimilated as they are 
brought forth . 

With but few exceptions the repair facilities within 
the assigned floor space will be complete. Electrical 
motors, synchros, and similar devices will be transported 
to Shop 51 for test and overhaul. Major machine 
work will be accomplished by Shops 31 and 38, and, 
where required, material wi ll be moved to thei r re­
spective shops. The arrays, coax, and waveguide re· 
pairs wil l be made in the antenna shop by Shop 56, or 
transported to their shop when necessary. The sand­
blasting, cleaning, and painting booths are in the same 
building, adjacent to the antenna shop. The shop and 
booths are serviced by a traveling overhead crane, add­
ing to the shop efficiency. 

A study was conducted of the large number of radar 
equipments, their antennas and associated units, with 
the idea of arriving at the best possible test set-up. 
The servo-synchro control systems, electronic-synchr? 
systems, and d irect control systems have been consoh­
dated and combined into a minimum of test controls 
and associated units. The peculiarities of each eq~ip­
ment's antenna control system will be satisfi ed by using 
specific units from that radar equipment: for example, 
the SU Radar Antenna Motor Generator Set will supply 
30 and 115 v, 240-cycle a.c. and 24-v d.c. for testing 
the SU antenna. The proposed test control panel wil[ 
be cen'trally located in the antenna shop. The rada r 
transmitter units and antenna control units will be 
mounted ad jacent to the test control panel. This plan 
is believed to be more practical and effic ient than filling 
valuable ~oor space with bulky semi-portable test stands . 

In the preparation of the data used in the develop­
m~nt of the antenna test set-up, it was necessa ry to con­
sider a ll of the available radar equipments, even the 
so-called obsolete equ ipments. One can never tell just 

when another "fleet of SO- l 's" will steam into the 
shipyard. Every type radar antenna from SO's to SX's 
taken down will be g iven a complete shop test before 
it is reinstalled on the ship. 

Antennas and test units will be directly controlled 
at the test panel. Flexible cables will be adapted for 
transmitting control information, power, and radio 
frequency from the test control panel and transmitters 
to the test antennas at the test slab or Scorsby unit. 
Power, train-control information, metering, etc., will 
be patched to the multi-conductor test cable at the 
test con trol panel. Radio-frequency coaxial-cable-to­
waveguide couplers and fittings will be constructed and 
assembled where required . 

Antenna Shop, San Franrisro Na11al Shipyard. T his 
spacious area is deJ;oted entirely to the renoMtion of all 
types of radar antennas. A paint spray booth bas been 
imta!led to handle the largest radar antennas. T wo large 

rranes on trarks mn the j11!1 length of the shop. 

The al ignment of limit switches, checking of circuit 
continu ity and sl ip ring contacts, etc., requi ring the 
use of portable ohmmeter test equipment, will be con­
ducted as in the past. Much of that tes ting is prelimi ­
nary to the final shop operational test, anyway. The 
electronics engineers assisted by shop personnel wi ll 

conduct the testing. 
l-or assistance in the shop-zeroing of antenna syn-

chros, it is planned to inscribe a ''bea ring. refe rence 
mark" between the reflector and pedestal pnor to the 
removal of the antenna from the shi p for overhaul. 
This calibration can be accura tely accomplished for nar­
row beam surface search antennas by establishing the 

relative radar bearing of the shipyard surface ca libration 
target. The relative hea ring of the· surface target from 
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the ship can be obtained visually through the use of a 
telescopic bearing ci rcle and pelorus. The wide angle 
beam air search antennas will be aligned on the bow 
before inscribing the "bearing reference mark." This 
procedure will help to reduce to a minimum the "stick 
climbing" requi red during the ship operational test 
and calibration time after the overhauled antenna has 
been reinstalled on the ship. 

The final shop test, conducted under nearly actual 
operating conditions, will be thorough and complete. 
The shop personnel will assist the engineers in this 
testing. The following list brings forth the extensive­
ness of the test; it is necessary to: 

1-Test the radio frequency transmission system, es­
pecially the rotating joint or coupling. 

2-Compare the electrical operating characteristics of 
the motors against the manufacturer's data. 

3-Check the electrical operation and characteristics 
of the synchro units. 

4-Check the alignment and control exercised by 
the synchro units. 

5-Check for quietness and smoothness of mechanical 
rotation. 

6--Test operation of heater units. 

7-T est for air leakage in the pressurized, coaxial 
transmission-lines. 

8-Check the operation of the personnel-safety de­
VICes. 

9-Note "touch-up" painting required. 

These operations are already being independently fol­
lower in the testing of repaired antennas. Later, they 
will be consolidated as the new test set-up is installed. 

The overhauled antenna reinstalled on the ship is 
better than new in all respects. The completeness of 
the repair, correction of chronic defects, alterations, 
and field changes assure that newness. 

BULLETIN FOR F.C. NO. 25-'QGA 
& NO. 8-QGA-1 

The field change bulletins for Field Change No. 25-
QGA and No. 8-QGA-1 entitled "Replacement of 
Transformer T-409 with Reactance Tube Modulator" 
contain several errors and should be changed as fol lows: 

1- Page 9, Line 8 and Page 11, Line . ~8-Change 
"smaller reactance" to " larger reactance. 

2-Page 18, Figure 4 T he note should refer to R-442 

instead of R-422. 

3-Pages 23 and 24- Change R-422 to R-442. Change 
R-422 (Alt.) to R-442 (Alt.) . Change Contractor's 
Part No. from lOOOS-204 to lOOOS-376. 

NAVAL RESERVE ARMORY AT 
SAN FRANCISCO NAVAL SHIPYARD 

By T. A. CA.RR 

In line with the shipyard's slogan, "Our Sole Pur­
pose Is to Serve the Fleet," the San Francisco N aval 
Shipyard went "all out" to provide adequate f acili ties 
for Naval Reserve training and was among the fi rst 
to complete work on an armory. A former barracks 
building immediately adj acent to the main entrance 
to the shipyard was designated the Naval Reserve Ar­
mory. Extensive remodeling of the building resulted 
in well-arranged administrative, recreational, work, 
and drill spaces. Four organized divisions of the Sub­
marine Reserve occupy and use the armory. 

The electronics installation occupies one complete 
wing of the upper or second floor. Coordination of 
procurement and installation of equipments were ac­
complished by the Procurement Officer from the Di­
rector of Naval Reserve T raining Office, Treasure 
Island, and an Electronic Specialist from the Ship­
yard Electronics Office. All shops and activities nor­
mally concerned with shipboard electronics installat ions 

USN R Armory Bldg. 104, San Francisco Na val Ship­
yard. One of the first of its kind in the United Stales. 

contributed m their normal manner to the successful 
completion of the installation. Utilizing N avy equip­
ments and components currently in use, the installation 
simulates, in all respects, a shipboard instal lation with 
its Radio Central, Transmitter Room, Workshop, Motor­
Generator Room, and Storeroom. Using standard N avy 
transfer panels, selector switches, radiophone units, 
key controls, shipboard cables and cable markings, and 
receivers and transmitters for all frequencies except 
the ultra-highs, the installation is flex ible and adequate 
for large-group train ing. 

Sufficient communications ectuipment is installed to 
adequately handle normal naval communications chan­
nels and amateur communications as well. For disaster 
or emergency use a TBW- 5 equipment is kept in semi­
portahle readiness. 

Inspection of major equipments, procured through 
normal channels available to the Reserve, indicated that 

• 
' 

. 
j 

• 

• 

t 

the majority of the equ1pments were either mechani­
cally damaged or weather-exposed. In order to mini­
mize future repair or maintenance by shipyard per­
sonnel, and to assure maximum availability for use, 
all equipments were completely overhauled by ship ­
yard facilities. 

Plans for the immediate future include installation 
of radar equipments, sonar training devices, and inter­
communication systems. Adequate room is available for 
this and further expansion or alterations in step with 
the ever-changing electronics picture. 

It is felt that the material phase of the program 
of maintaining the Reserve in a state of readiness is 
being successfu lly accomplished at the San Francisco 
Naval Shipyard. 

The Cartoonist 
-George F. Bowles 

George F. Bowles' talents are a combination of 
those of an artist, a musician, a singer, and a designer. 
He was graduated from M.I.T. in the class of 1927. 
Drumming for the D uke Ellington orchestra added to 
his musical talents. After five years at Portsmouth .!)laval 
Shipyard, he arrived at the San Francisco Naval Ship­
yard in 1943, where he has been act ive in the Design 
Section. It was George who coined the shipyard slo­
gan, ··our Service for Ships Means Ships for Service." 

CONDITIONING OF FIELD CHANGE 
NO. 61-SP 

During the in itial operation of the 8- foot antenna of 
a Model SP Radar Equipment recently installed on a 
U.S. Naval vessel, it was observed that the nutating 
drive mechanism was noisy. T he measured nutating 
drive motor current was 25 amperes. Disassembly of 
"Field Change No. 61- N utator for SP 8-foot Antenna" 
revealed that the bearings in the waveguide were defec­
tive and the g rease in the bearings was hard and d ry. 

A spare nutating assembly was d isassembled and the 
grease in its bearings also was found to be hard and dry. 
The bearings were cleaned, properly lubricated and as­
sembled in the housing. Field Change No. 6 L then per-

formed satisfactori ly and the drive motor current meas­
ured normal. 

Reports of similar difficulties have been received from 
various activities. The Boston Naval Shipyard Beneficial 
Suggestion N o. 6534 deals with this problem. They 
found that the nutator drive was very noisy and had im­
posed an excessive load on the driving motor, effectively 
preventing the system from attaining its full speed. All 
attempts to reduce the load by mechanical adjustment 

T831~8 IN AHTENHA 
ELEVATION SOX 
OF n.E SP ANTENNA 
PEDESTAL 

~--------~vr---------, 
115V. 
AC 

F IGURE 1-Test connecliom to 1111tator motor of !lf.odel 
SP Radar Eq11ipmen1, as //Sed by Boston Naval Shipyard. 
Correct mechanical alignment of 1111talor drive assrnnbly 
is indicated by minim11m motor mrrent at 1·ated voltage. 

fai led. After the eccentric assembly was completely dis­
assembled, all bearings were found to be normal. It 
was noted, however, that the bearings were packed with 
a heavy sticky grade of grease, which could cause ex­
cessive drag on the motor. The bearings were washed 
out, dried and repacked with the proper grease. This 
resulted in improved operating characteristics, and the 
drive system attained its fu ll speed. T he fin al mechanical 
adjustment was facili tated by the use of a voltmeter and 
ammeter as shown in figure 1. When the system was 
adjusted for minimum power input, it operated quietly 
and smoothly. This adjustment was made while the sys­
tem was in operation. 

Accordingly, the Bureau of Ships requests that all 
Naval shipyards stocking Field Change No. 61 check to 
determine how long the change has been in stock. If 
it is determined that the change has been in stock for 
one year or more, it should be removed from stock and 
condi t ioned. Included with the field change bu lletin is 
G.E. Dwg. No. W -9076755 (figure 25 ) . The bearings 
and gears shou ld be cleaned and lubricated in accordance 
with the instructions of Note 8 on this drawing. The 
field change should then be reassembled a~d placed back 
in stock. N aval shipyards that rece1ved th1s f1~l d change 
(rom the N aval Supply Depots at Mechan1csburg or 
Clearfield should inquire from these act ivities as to the 
length of time it was held in their stock prior to re­

leasing. 
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Shop 56-Copper Shop 
By FRANK c. WINSLOW 

Just as necessary as abstract mathematics to the proper 
and efficient functioning of a complicated antenna­

and sometimes much more practical- is the skilled 

craftsmanship of th e experienced pipefitters of Shop 56. 

The normal staff of Shop 56 assigned to Electronics 
shipboard work consists of eleven men, a Ieadingman 
p ipefitter, eight mechanics and two helpers. Past ex­
perience has proven the success of this specialty group, 

a minimum of ope rations and methods and be adaptable 

for almost all types of bends and twists. 
The system used calls for the use of rosin-filled, an­

nealed waveguide. Upon completion of the bending 

operation prior to remova l of the rosin, many sections 

require a twist or change in the ax is of the waveguide 
to facilitate the completed installation. This is accom­
plished by securing a clamp to a fi rm foundation, clamp-

M odification of the SX Antenna 

which works very closely with the electronics g rou p in 

Shop 67 and the engineers under the Electronics Officer. 

In addition to sh ipborne work, Shop 56 has journey­

men assigned to Shop 67 on a loan basis. These men 

overhaul, repair and modify d ipole antennas, antenna 
mattresses, waveguide nozzles and anything that " looks 
like a pipe'' on the "mattresses" and "dishpans." Many 
metal parts are manufactured when replacements are not 

available. 
These specialists do not lose any opportunity to im-

prove their technique. The men of Shop 56 hav~ turned 
in twelve beneficial suggestions on waveguide and 

coaxial work and received a reward on every one. 

Shop 56 personnel fabr icate. bend, twist an~ install 

waveguide sections for the following radar equ,pments : 

SR-6, SR- 3, SG-6, SG-Ih, SO series, SU, ANj CPN-6, 

SV, SS, and also fire control equ ipment. 
Experience has demonstrated th at in _the f_abricat ion 

of waveguide a procedure is desirable which will require 

ing the pipe with a considerable area of the waveguide 
In _conta~t with the clamp, and then twisting the wave­
gUide With some type of wrench or lever to the de­
sired ang le . Figu res Lt. Bailey wi ll illustrate pro­
cedures used. The advantage in bend ing a waveguide 
with rosin fi ll , rather than the hol low method of bend­
ing, . is that the operation can be accompl ished with a 
mm1rnum of operation. "Bend al loy," a patented fil le r 
used for this procedure, wou ld serve as successfu lly as 
rosin but would not, from our viewpoint, be as eco­
nomical. 

In addition to the sh ipborne waveguide work, the 

shop installs, mainta ins, repai rs, and tests all typ es of 
gaseous coax ial I in e. 

Antenna repa ir, modification, and testing in the 

Antenna Repair Shop of Shop 67 which require Shop 

56 services are pe rformed by Pipe Shop personne l as­

s igned on a loan bas is to that activity. This arrange­
ment eliminates the possibility of damage, costly h an-

r 

dling, and transfer of antenna mattresses beween shops, 

and permits Shop 56 personnel to begin work immedi­
ately after the antenna is received from a vessel with­

out waiting for dis-assembly of the mattress from the 
pedestal . 

Jf'/aveguide twists and bends. • 

A few of the types of antennas worked on are : the 

SA, SC, SK, SR and SR-a series, including waveguide 
work on various surface and fighter director radar an­

ten nas. 

B end being made by Shop 56 pipefiller. 

Many Naval vessels which have entered the San 
Francisco N aval Shipyard for repairs to their radar 
antennas and transm ission lines can thank Shop 56 per­
sonnel, too, for the excellence of the work accom­
p lished. 

Shop 56 personnel twisting 1/'a!•egllicfe. 

Frank C. Winslow 

Frank C. W inslow has been in the coppersmith 
.~ame for nineteen years. During this time he has become 
an expert in the trade through the knowledge he has 
gained by working in the Pea rl H arbor Naval Ship­
)'ard, the .Ma~e Island Naval Shipyard, and severa l lead­
mg commercml concerns throughout the country. 

H e came to the San Francisco Naval Shipyard in 
1942, havmg been selected as Leadingman Coppersmith 
to take charge of Shop 56. Through a series of pro· 
motwns he became Master of the Pipe and Copper 
Shop of th is activity in 1944. 

In 1945, during the reorganization of Shop 51 (Elec­
tncal ), Mr: W inslow was appointed Acting Master of 
that shop 111 addition to his regu lar duties. Shop 51 
employed about 2500 persons at that time who were 
engaged in insta ll ation and repair of electronic and 
electnca l equ ipment, lire contro l equipment, and elec­
tronic and electrical insirumen ts. For his outstanding 
achievement in th is position he was given the D is­
tingu ished Civilian Service A ward by' the Secretary 
of the Nav)•. 

UNSATISFACTORY CAPACITOR 

IN THE MODEL JT 

In the case of high-submerged-speed subma rines hav­
ing a Model JP amplifier of the Model JT Sound Re­
ceiv ing Equipment aboard, 12-ftf 450-volt d -e working 
voltage capacitor ( -101 is unsatisfactory because of its 

low working ,·oltage. Capaci tor C- l 01 should he re­

placed hy a new capacitor bearing the Stock Number 

Nl6-C-l1692-7 and Type No. 481735-10, and having 

a d -e workino voltaoe of JOOO volts . These Cal)ac itors h ,....., f 

can be obtained from the El ectron ics Supply O fficer at 

the Boston N aval Shipyard. 
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THE ELECTRONICS SHIPS SECTION 

TRAINS MEN TO SERVE THE FLEET 

By J. l. T AYLOR 

The Ships Section of the Electronics O fficer's organi­

zation is ever-cognizant of the rapid g rowth of elec­

tronics in the Navy. The Electronics Officer knows he 

must make every effort to keep the members of h is 

group well informed in the latest advancements. 

This is normally accomplished in two ways : 1- By 

sending selected members of his group to special 

schools, some of which are established by the Bureau 

of Ships and some conducted by manufacturers of elec­

tronic equipment under contract with the Navy. These 

schools are established for the purposes of training p ro­

fessional people in the technical advancements made in 

the electronics field by the Navy, of acquainting them 

T he champ in for Fixin' . 

with the p roper procedures of insta llation, maintenance, 

and operation of equipment, and of informing them 

of the limitations and expected performance of these 

eguipments. 2-By working in close cooperation with 

field eng ineers and manufacturing representatives sent 

to this activity to assist with p ilot installations of new 

equipments. 
Upon completion of a school or special tra ining 

course, the ind ividual is required to hold classes af the 

shipyard and g ive lectures to the personnel of the 

various trade shops, sections and other activities who 

require or would benefit from the information . 

The benefit of this train ing is passed on to the Fleet 

in a number of ways. At the request of the Com­

manding Officer of a vessel, train ing classes are held 

f · · d t of the ship's company or techniCians an opera ors ' 
when ships ava ilability permits, in an effort to fami l­

iarize and acquai nt them with the unique problems of 

operation and maintenance of the new eqlllpments in­

stalled. 

This training p rogram insures that the Electronics 
Officer's representatives (who help p lan and co-ordinate 
the work during installation or modification, and w hose 
responsibility it is for the final test and calibration 
o f electronic equipment) are well quali fied to offer 
technical advice and assistance to the personnel of 
any group or trade shop which may find a need fo r 
such service. It offers an added assurance that elec­
tronics work at th is activity will be accomp lished in 
conformance with the h ighest standards of the Navy. 

J oseph T aylor got his start in radio du ring his high 
school days. Later, through service with the Bell 
Telephone, Standard Oi l, and Phill ips Petroleum com­
panies,. he became firmly interested in the subject of 
electronics and gained a considerable amount of pro­
fic iency in it. H e entered the Mare Island Naval Ship­
yard in 1941, quit to go into active duty with the 
Navy in 1942. Returning to inactive duty with the 
rank of Lieutenant, he was transferred to the San 
Francisco Naval Shipyard in 1945. He is now in 
the Radio Engineering Section where he frequently 
serves as acting Senior Supervisor. 

The champ back in fighting trim. 

In add ition, a large number of this g roup are mem­
bers of eng ineering societies, such as the Institute of 
Radio Eng ineers. Some are members of industrial or­
ganizations whose primary function is the advancement 
of the field of electronics and the dissemination to 
interested parties of in formation on technical advance­
~ents in this field. Many are taking advanced engineer­
Ing courses from colleges, while others are radio ama­
teurs. It is with pride in our group, therefore, tha t 
we say each man is, through his own chosen means 
and on his own time, making an effort to improve his 
knowledge in this ever-expanding fie ld of e lectronics, 
that he may better serve. It is a well-known and well­
establi~hed fact that persons engaged in working in 
the wide field of electronics are requ ired , in order 
to keep abreast of developments, to do more study and 
experimental work on his own time off the job than in 
any other field of applied science today. Thi s service 
is for you . 

When at the San Francisco Naval Shipyard, contact 
the engineers of Ships Section, Electronics Office, and 
feel free to use its facilities. 

ELECTRIC SUPPLY SERVES THE FLEET 
By R. H. CORNELL 

In o rder to carry out the vast construction, repair, 
and maintenance programs at our Naval Shipyards, 
attention must be given to three fundamental factors 
involved in this work. T hese are personnel, facilities, 

and material. Without an exacting and proper rela­
tionship between all th ree of these factors, a ship­
yard cannot function successfully. At the San Fran­
cisco Naval Shipyard there have been provided excel­
lent shop faci lities for the processing .of electronic 
equipment, and the plant is situated in the midst of 
an adequate labor market. It is the mission of the Ship­
yard Supply D epartment to provide the material for 
th is operation in necessary quantities and at the re­

quired time. 
Many thousands of specialized parts are needed for 

the repair and maintenance of Navy electronic equip­
ment. T hese must be of finest quality, in order to as­
sure continued operation of e lectronic equipment such 
as radar, sonar, radio communication, and allied equip­
ment. Such smooth operation is vital to the operation 
and safety of a ship, and it is obligatory if the ship is 
to accomplish its ass ignment successfully. 

The d istribution of these parts to the Naval es tab­
lishment in the right quantities and at the required time 
is a large operation. It has necessi tated the setting up 
o f the Electronic Supply Office,· Great Lakes,. Illinois, 
charged with the control and distribution of this class 
of material. T h is material is known in the supply 
system as Class 16 material. 

Electronics Sup ply Bldg. 813, San Francisco Naz;al 
Shipyard. H ome of 40,000 electronic items. 

Before a widespread d istribution of parts can be 
made which are as complicated as those which go to 
make up elect ron ic equipment, it is necessary to develop 
a language to describe Lhem, a lang uage which will 

be understood by both technical people and laymen. 
This language has been provided in the form of a 
stock numbering system. The Electronic Supp ly Of­
fice has endeavored to describe every electronic item 

within the system in a catalog, using a prescribed 
system, or format, showing in an orderly sequence all 
pertinent information, and listing cross-reference num­
bers. This catalog, furnished to all field activities, is 
the medium used to translate material requirements 
into terms of stock numbers. 

At the San Francisco Naval Shipyard Supply De­
partment stocks of repair parts have been set up. These 
stocks have been arranged according to stock number. 
They are available to the shop for repairing equip­
ment, and to vessels as spare parts to replace those 
previously expended for maintenance and repairs. 
These stocks are automatically replenished by the Elec­
tronic Supply Office according to the number of issues 
made during the previous three-months period. 

Interior view of Bldg. 813, Electronics s11pply. Packaged 
paris are Oil the rigbt; tmparkaged spares in bim on the 

left. ll~ide aisles facilitate the mot;ement of material 011 

fork lifts and trucks. 

A stock of fast-moving items sufficient to cover a 
three-months period is maintained in the Electronic 
Shop and is known as Shop Stores. H ere the mechanic 
wi ll fi nd the ordinary small parts which he must use 
frequently in his daily work, and may draw these 
parts from the Storekeeper by sig ning an appropriate 

ch it. Routine replenishment of these sto~~s. is accom­
plished by means of a Shop Store RequiSILion Nav S 

& A Fo rm 132, \vhenever low limi ts have been reached. 

Major equipments and components required to ac­

complish p lanned overhaul or replacement, as well as 
items that are used infrequently or those which are not 
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practical to mamtam 10 snop stores, are drawn out 

of the Supply D epartment by means of a Stub Requisi­
tion, Nav S & A Form Ml29. 

M aterial required aboard ship is drawn out by 
means of a Ship's Requisition N av S & A Form 43 . 
This is the requisition form which all ships should 
p repare incidental to replacing depleted stocks of au­
thorized spare parts. 

Ships cannot req uisition Title B equipment, which 

includes major equipment or test equipment. These 
materials are supplied by the shipyard Electronics Of­
ficer. All of the necessary papers must be drawn up in 
accordance with instructions contained in the Bureau 
of Supplies and Accounts M anual, and must show the 
necessary accounting information, as well as correct 
descriptions and stock num bers. T he completed re­
quests are then presented to the Supply D epartment, 
Document Control Section, where they are logged in, 
and, in the case of ships' requisitions, a folder pre­
pared. The requests are then delivered to the Stock 
Control Section where they are screened by a technician 
and preposted to the stock control cards, e ither for 
direct issue, or as an obligation against incoming stock. 
Stocks on hand are issued by the Storekeeper imme­
diately upon receipt of the preposted stub from the 
Stock Control Sect ion. Steps are taken to procure 
items not in stock or those for which the re has been 
no previous demand by local purchase or by in terim 
replenishment. D eadline dates are assigned to these 
procurement requests, taking into account the need 
for the material and the priority of the work to be 
accomplished, in order to assure that the material will 
be on hand at the right time. These items are then 
considered for routine replenishment at the next regu ­
lar reporting period in order that they wi ll be on hand 
in suffic ient quantity to meet future demands. 

Oftentimes the material is required to meet an 
emergency condition. Ordina rily, if the part requested 

is in stock on the shelves at the shipyard, it is pos­
sible for a stub requisition to be " walked" through 
in a matter of minutes. If the part is not in stock, 
however then it becomes necessary to procure it by 
the bes; means possible to meet the dead li ne date. 
First, the local area, which includes S.S.D. , ~.S.C., 
Oakland and the M are Island N aval Shtpyard , ts ca_n -

d d . . f tl e part is avail able. M atenal vasse to eterm me 1 1 ' 
. k . I of these activities can be procured m stoc at ett 1er . . 

d 1_ h . t tile shi[J)•ard w1thm a few hours an oroug t tn o . . .. 
. h t b requistt1on . If the matett al after recetpt of t e s u . . 

. k d loca l oovernmen t acttvtty, a can-ts not stoc -e at any l:' . 

. f b _1 ctronic jobbers. Any matenal 
vass 1s made o near Y e e 1 · b 1 1 

d ·t ble for t 1e JO at 1anc 
on the dea le rs' shelves an sut a d . . . 

1 
. 

-ncy con tt!Ons wtt 11n can also be procured under emerge 
f h If I t .· 1 cannot be fou nd anywhere a ew ours. t 1e rna et ta 

· forwarded to the Elec-
tn the local area, requests are . . 
tronic Supply Office, Great Lakes, I ll. , fo r thetr act ton. 

I t is not always possible to purchase materials within 
the required time; at the present time the Electronic 
Supply Office finds it necessary to forward many of 
these requests to the Naval Purchas ing Office fo r 
procurement action . Upon receipt of notification that 
E.S.O. cannot meet the deadline, a search is made of 
remaining sources of material. Spare-parts boxes are 
searched, and every possibility for substitu tion inves­
tigated. If the emergency warrants, it may be neces-

sary to cannibalize new equipments in stock . All of 
these actions are initiated within the Supply D epart­
ment, and no fu rther action is required from an ac­
tivity after it has prepared and presented a req uisition. 
M ater ial received into the Supply D epartment in answer 
to these requests is promptly del ivered to the person 
designated on the original request. If, after exhausting 
all possible sources of procurement, it is not possible 
to obtain the material or a suitable substitute in time 
to meet the deadline date, the requesting activity is 
notified in sufficient time to permi t plans to be changed. 

The electronics system within the Navy has g rown 
at a rapid rate since the beginning of World War II. 
The number of repair parts required to support the 
system has grown from a few hundred to an estimated 
hundred thousand or more. Many of these are still 
available on ly in spare-parts boxes. Many of them have 
not been ident ified properly. There are now 40,000 
items carried on ou r shelves at S. f .N.S., however, and 
it is expected that th is quantity wil l be doubled or 
tripled as the system expands. Much of the g round 
work is being carried out at a rapid pace at the Elec­
t ronic Supply Office with the help of its fi eld activities, 
in order that a ll of this material can be made available 
to fill our requests. In the near future E.S .O . w ill be 
ao1e to analyze our requirements and con trol the stocks 
in such a way that emergency procurement will se ldom 
he needed. In the meantime, there exists close coopera­
tion between all hands of the fa r-flung supply activi-

ties, in order that our obligation to provide electronic 
material where and when needed may be efficiently ac­

compl ished to bette r serve you- the Fleet. 

R. H . Cornell 

Amateur and commercia l rad io operator since 1916, 
R. H. Cornell received the degree of Bachelor of Sci ­
ence f rom the University of Ca lifornia in 1931. He 
worked as a research chemist in the petroleum industq• 
for ten years before joini ng the Mare Island N <tval 
Shipyard as a radar inspecto r in 194 2. In June 1944 
he was transfe rred to the San Francisco Naval Ship· 
yard . He was in charge of the Materia l Section of the 
Electronic Office when the E lectronic Supply Sect ion 
functioned under the E.O. H e entered the Supply D e­
partment when it set up the Electronic Branch in 
1946. Mr. Corn ell has been in charge of the Electronic 
Technical U nit since 1947, when the Electronic Branch 
was integrated into the General Supp ly System. 

WFA LIFTING-TUBE PACKING 
A submarine, whi le operating at a depth of 300 feet, 

suffered a se rious leakage of water when the flax pack­
ing of the forward li fting tube of the hoist-lower mecha­
nism of its Model WF A Echo Rang ing -Listening-Sound­

ing Equipment was blown inboard. 
Subsequent investigation disclosed that seven rings 

of packing had been insta lled instead of the prescribed 
six. This additional packing caused the pack ing gland 
nut to be held on by only three or four fine screw threads 
which were stripped by the p ressure at 300 feet. 

D amage to the packing can also result from the over­
zealous use of a g rease gun . I t is recommended that the 
packing g land nut be unscrewed several turns p rior to 
lubricating the packing th rough the pressure fitting pro­
vided on each of the packing g land assemblies. The 
packing nuts should then be tightened so that water 
leakage does not occur when the retracting mechanism 
is in either the lowered or housed posit ion. H and tig ht 
is usua lly sufficient. 

Planning Tips to the Fleet 

By LT. \VI. F. \'{7 ADE\XIJTZ 

The ·Electronic T echnical Desk, consisting of the 
Assistant P lanning and Estimating Superintendent for 
Electronics, and two Civilian Technical Assistants, has 
as its primary funct ion the preparation and pre-plan­
ning of the ships' repai r and alteration work lists for 
use by all shipyard departments and shops. The in­
formation used in th is pre-planning phase is dependent 
to a g reat extent upon the accuracy and amount of 
information furnished by those ships scheduled for 
an availabili ty. Pre-planning work is begun by the 
Technical D esk between thi rty and ninety days prior 
to the ship's arriva l. This work may include such 
things as repairs, a lterations, conversions, moderniza­
tion, and re-activation of all classes of naval vessels. 
It is essential, therefore, in order to accomplish a timely 
and efficient overhaul, that the ship's personnel submi t 
extensive and accurate information on inventories and 

condition of equipment. 
Upon arriva l of the ship at t~1e Y ard, ~h: Electronic 

Technical D esk jointly meets wtth the shtp s personnel 
to discuss schedu led wor~ as well as recently encoun ­
tered troubles. At this time add itional work is screened, 
authorizations are made, and a complete investigation 
is conducted of loca l design problems or Bureau-handled 

decisions. 
The civilian technical assistants are present and 

avai lable at all times during the availability to assist 
the ship's personnel with any problems which n:ay 
arise. W ith the completion of the preliminary pl_annt~g 
work their services become avai lable to furntsh tn­

form~tion or specifications on any p hase of electron!cs. 
Co-operation between the sh ip and the Techmcal 
D esk is of g reat importance, to assure the vesse~ that 
the maximum amount of work will be accompltshed. 
Remember that this co-ope ration should not start w hen 
the shi p first reaches the yard, but several months or 

more prior to that time. 
K eeping this in mind, ·we know that_ your s_hip, 

with your help, will receive the very best JOb posstble. 

* Submit deta iled work requests early. 

· · t all work which definitely * Assign a high prtortty o ' 
must be accompl ished. 

* Let it be known if an approved alteration already 

has been made. 

* Tell the Yard all you know about the or~gtn of 
the t roub les with you r equ ipment, and all d tsp layed 

symptoms. 

* F d l.t. 1 '"vork during availabili ty, submit sul)-· or a c 1 10na 
plementa ry reques ts as early as possible. 
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* Submit S & A Form 43 early enough to allow for 
procurement of the spare parts which you need. . 

* Co-operate with the Yard personnel at all times, 
before and during the availability. This leads to greater 
efficiency. 

Production Tips to the Fleet 
By LIEUT. ELUS H. AVERILL 

The production problems we are confronted with 
in making electronic repairs or installations do not 
differ greatly from other types of shipboard work. 

The timely, efficient accomplishment of any shipboard 
work requires a Bow of accurate information to per­
mit first, planning and second, scheduling and procure­
ment of material. 

To facilitate this Bow of information and to further 
simplify and implement the necessary work on your 
ship, the following suggestions are submitted: 

* Carefully recheck your IBM inventory against both 
your allowance list and the equipment actually on 
board. 

* Prepare a complete list of each component of every 
unit of equipment on board, giving serial number, exact 
location and location of main power switch ; in this 
manner you can eliminate delays caused by personnel 
transfers. 

* Determine and record the status of field changes 
in each unit of equipment. 

* Complete BuSandA Form 127 on all units of equip­
ment which are scheduled to be removed from the 
ship. 

* Operate each unit of equipment as much as prac­
ticable, particularly underway, and observe the perform­
ance of the equipment. Knowledge of the following 
details is most helpful to the repair activity in deter­
mining the extent of work required: 

!-Excessive heating. 
2-Vibration or noisy operation. 
3-Arcing at the brushes. 
4-Recurrent bearing failures. 
5-Variation of current and voltage readings from 

normal. 
6-Recurrent vacuum tube or other electronic com­

ponent failures. 
7-Specific comments on the condition of all radar 

and radio antennas. 
8-Definite statements en mechanical condition of 

sonar hoist-train and all rotating equipments are most 
desirable, partic~larly observations made while under­
way. 

It cannot be over-emphasized that early sub~ission 
of complete details on difficulties encountered 10 the 

operation of any unit of electronics equipment are 
time saving, make authorization more likely, and insure 
correction within vessel's availability. 

* Upon arrival stow or lock up all loose gear such 
as extra hand sets, head phones, tools and instruments. 

* Contact your Assistant Repair Superintendent or 
Ship Superintendent (Electronics)- as soon as possible 
after arrival regarding the progress of the work or any 
questions concerning shipyard procedure, organization, 
or other matters requiring attention. 

* Last but not least, make the acquaintance of key 
yard personnel assigned to your ship, particularly the 
Ship Superintendent, Electronic Engineers, Quartermen 
and Leadingmen Electronic Mechanics, Electricians and 
Machinists. 

Tips for the Techs 
By c. M. MILLER 

Many VJ range helipots are damaged beyond repair 
because improper installation permits the moving arm 
to run past the end stops. In replacing this range heli­
pot, R635, use an ohmmeter and follow the instructions 
given on page 7-15 and 7-16 in the VJ instruction 
book (Navships 900,829-A). The internal helipot stop 
and the external mechanical stop must be synchronized 
to avoid breakage of the internal stop and jamming of 
the moving arm. Similar precautions should be observed 
on range helipot replacement in VF repeaters. 

If VF phasing-bridge-balance controls need calibra­
tion, and an AJ scope is not available, use a 256B AJB 
range scope for emergency calibration. 

Thirty-six-speed servo-system troubles in VF repeaters 
can be isolated by cutting out the 36-speed systems, per­
mitting single speed operation only. O.S._C. 36-speed 
can be cut out by grounding terminal No. 52 on 
E-1309; a ground on terminal No. 19 on E-1306 wil1 
cut out the Azimuth 36-speed. 

To isolate antenna rotational troubles caused by faulty 
slewing motors, worn gear trains, defective synchros, 
etc., or to secure emergency antenna rotation, apply 
about 1 volt a.c. to the input terminals of the antenna 
control amplifier for steady antenna rotation. 

Low a-c voltages for test or calibration purposes can 
be obtained from the tube socket filament pins on a 
tube tester. An adjustable a-c voltage, 0 to 78 volts, 
can be conveniently obtained from any two stator leads 
of a test synchro when the rotor leads (R1-R2) are con­
nected to a 115-volt a-c source. 

Targets close in to CV's may fade out of the SU 

radar as the concentrated 3-degree cone beam pattern 
will be above the close targets. 

Poor signal response on the SU radar can often be 
traced to faulty antenna reflector bowl alignment. Ex­
cessive looseness between the reflector drive arm and 
the reflector shaft, caused by wear in the tape; pin, 
can give a droop or boost of several degrees from the 
stabilized level position. Realign stabilizer and reflector, 
replace taper pin and tighten lock nut. 

Excessive heating of equipments with internal space 
blowers can often be traced to reverse rotation of the 
blower. 

Burned resistors R109 to R117 in a VJ driver unit 
may be caused by the grounding of Rl18's holding 
clamp to a rivet in the protective cover over high-voltage 
cable plug, EllO. Place insulating material over the 
rivet or bend the holding damp of R118 to eliminate 
contact to rivet and ground. 

Beware of false range readings when using a VJ 
repeater on delay. It is possible to crank in the second 
transmitter "bang•• and second duplicate row of targets 
if the VJ is operating from a high pulse-repetition-fre­
quency radar, such as the SG or SU. The second "bang" 
ranges can be calculated from the formula: 

106 
=-=::---.,....--- = t·ange, in radar miles,­
P.R.F. X 12.2 

or, roughly, 

82,000 
P.R.F. = t·ange 

As an example, an SG at 1000 P.R.F. will start a 
second row of targets on a "delayed•' VJ at 82 miles. 

Loss of power to the SX stable element will cause 
relay K-3221, the 30-second time-delay relay in the 
Antenna Control Amplifier Assembly, to be de-ener­
gized, stopping the amplidynes and antenna0 rotation. In 
an emergency, the relay K-3221, may be energized and 
antenna rotation restored by connecting a jumper from 
terminal No. 2 to terminal No. 39 on E-3201 in the 
Antenna Control Amplifier Assembly. Stow switch 
S-3706, on the SX Main Control Unit must be placed 
in the Stable Element OFF position to keep the an­
tenna erect. 

Rotational failure of SG antennas can occasionally 
be traced to an inoperative load-divider (Field Change 
No. 47) which has been incorrectly connected to a 
non-vital a-c power source external to the SG supply. 
One installation, corrected at the San Francisco Naval 
Shipyard, had the load-divider connected to a galley 
lighting circuit. Failure of this galley light circuit de­
energized the load divider and stopped the amplidyne 
and rotation of the SG antenna in a dense fog between 

the Farallones and the Gate, causing the radar tech­
nicians much embarrassment. 

Several engineering service calls have been made to 
ships reporting, "no SG antenna rotation... Simple as 
it ~ounds, the trouble was found to be loss of gyro 
O.S.C. excitation and the failure of the operator or 
technician to change the NORMAL-EMERGENCY switch, 
lower left corner of the console, over to the EMER­

GENCY position. 

Troubles in the SG driver and "bootstrap amplifier;' 
characterized by loss of magnetron current, can often 
be isolated as follows: !-magnetron and modulator 
high voltage is present if magnetron current meter 
needle "wiggles" when .. the variac is rocked quickly; 
2-observe the "trigger·' pulse on the monitor scope-a 
·vertical trace indicates that the modulation generator 
is functioning; 3-a brightened spot one third of the 
way down on the "trigger' • trace indicates that the 
driver unit is O.K. up to the 304th modulator grids; 
4--if the brightened spot, usually seen as the knee on 
a normal trigger pulse and caused by feedback from 
the 829 bootstrap amplifier, is not visible, the trouble 
may be between modulation generator and the 829 
or in the 829 bootstrap circuit. 

As TR tubes age, the tuning plugs will have to be 
moved progressively farther out in order to reach 
the cavity-tuning peak. Tubes should be changed at 
recommended intervals or at least before the tuning 
plugs have to be backed out completely. 

Don't interchange those external cable connections 
before thoroughly checking lead markers and color 
code against the "Elementary" and "Isometric" installa­
tion prints. In many instances leads and color codes 
are switched in hidden junction boxes, leading one to 
believe that mistakes were made in the original in­
stallation. 

---------------------------
A very useful gadget for radar trouble shooting is 

a single high-impedance headphone equipped with alli­
gator-clip leads. Sync and video can be easily heard 
and distinguished. By the use of a 0.01-p. rfd blocking 
condenser in one lead, sync or video can be followed 
through coaxial cables, amplifiers, etc., from source 
to termination. It can also be used for tuning by con­
necting to the 2nd detector output and peaking for 
maximum repetition-rate amplitude. 

In extreme .emergencies, the BM or BO series of i-f-f 
equipment may be used as a short-range low-power 
search radar. The calibrated monitor scope will indicate 
large targets up to 12 miles. 

Do not remove the "grease" found in modulator 
pulse cable plugs, such as that used on the SR, SP, SU, 
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SX radars. This "grease" is a special Dow-Corning 

No. 4 Compound inserted in the plugs during installa­
tion to min imize hig h-voltage arcing and corona loss. 

. Some SV radar antenna reflectors are made of alu­
minum rather than brass. This aluminum reflector 
should be frequently inspected for small cracks and 
breaks. 

The small micro-switch on the bottom of the SS radar 
wave guide fi tting, located in the periscope well, can 
cause considerable trouble. This switch will break very 
easily if the periscope travel is not carefully adjusted. 

The R.C.M . eq uipment can be used to monitor 
the operation of the ship's radar and i-f-f equipment. 
The pulse rate, pulse shape, and frequency can be 
checked. If the R.C.M. equipment is uncalibrated, pe­
riodic comparative measurements can be made. 

If the i-f-f equipment fai ls to respond when keying 
is made from either the SS or SV rada r positions, 
first look fo r trouble in the Remote Control Relay 
Box, CN 23AGK. This box contains two relays, one 
for each of the search radar positions, and the re may 
be insufficient "wipe" to the relay contacts to maintain 
proper operation. 

Stubborn intermittent and fading troubles can often 
be isolated by applying external heat f rom a hot solder­
ing iron held close to resistors and capacitors. Any 
shifts in value or circuit performance will quick ly 
identi fy the faulty component. 

THE ELECTRONICS SHIP SECTION 
SERVES YOU-THE FLEET 

By SA M U EL SLAV!N 

The Electron ics Ship Section is a g roup composed of 
radio, radar, and sonar specialists whose members pos­
sess a broad background o f radio engineering and 
a specialized knowledge of specific Navy electronic 

equipments . 
T he Electronics Offi cer is responsible for the accom­

plishment o f a ll elect ron ics wo rk d u ring a sh ip's avail a­
bi li ty in the sh ipyard o r in the immediate San Fran­
cisco Bay area and therefore must have qual1fied elec­
tronics personnel in his Ship SectiOn 1n order to meet 
assigned work schedules. T he t ime element IS u sually 

a very important factor. D ue to shortage o f s hi J~board 
· k 1· ·t · and Inven tones of personnel, mcomplete wor' IS s, ' 

electronic equipments on board, it becomes necessa ry 
for the Electronics Planning Officer t o rely o n the 
Electronics Ship Section to sup ply a ll m formati~n anc~ 
necessary details for the p lanning and preparation of· 

the electronic work schedules, electronic equipment a l­
lowance lists, and other allied data. When a ship 
arrives in the shipyard for overhaul or voyage repairs, 
the personnel of the Electronics Ship Section are the 
first to g o aboard to test and analyze the condition of 
all electronic equipments, determine repairs, modifica­
tions or alterations necessary, and p repa re a complete 
and concise technical report for the Electronics Plan­
ning Officer. This must be accomplished in a minimum 
of time so that installation plans may be prepared and 
job orders issued to start work as soon as possible 
in order to complete the job on sched ule. Through­
out the overhaul period, the personnel of the Ship 
Section keep close contact with the prog ress of the 
shipboard and shop electronic work, furnishing tech­
nical assistance and advice when necessary. They 
keep in liaison with, and furn ish assistance to the 
Design Branch in the preparation and subsequent ' tech ­
nical review of electronics instal lation p lans. Similarly, 
they furnish assistance to the Planning and Estimating 
Branch in the preparation and subsequen t technical 
review of job orders, design requests, electronics work­
load and overhaul schedules, cost estimates and ad­
vance material plann ing for ship electron,ics work. 
When all shipboard and shop electronics work is 
completed, the engineers test and calibrate all the elec­
tronic equipments and instruct the ship's crew in their 
proper use if necessary. 

Frequen~ly a ship arrives in the shipyard or in the 
San Francisco Bay Area with an availability of only 

one or . two days but requiring emergency repairs to 
its rad iO, radar, ?r so~ar equipmen t. The engineer 
from the Electronics Ship Sect ion ass igned to the job 
must quickl_y diagnose the trouble and personally make 
minor repairs on board or call in technicians or arti ­
sans in orde r to get the ship on its way. 

A review of the qualifications and background of 
the men in-- the Electronics Ship Section at the San 
Francisco N aval Shipyard shows that almost all of 

the men have been engaged in rad io or e lectronic 
work prior to W orld War II. Some were radio en­
gineers in private industry or at N aval establishments. 
Most. of the men have been rad io amateu rs of long 
standmg ; others have been members of the Naval 
Rese rve (Communications Section) . About sixty-six 
percent of the men served in the Navy during the 
last war and have had the opportunity to receive 
special electronics t rain ing at Naval se rvice schoo ls, 
such as at H arvard, M. I.T. , Bellevue, T reasure Island, 

and others. Upon completion of the service school 
c?urses, they have been active ly engaged in the ope ra­
tiOn and mamtenance of electronic ec1u ipment on various 
Naval vessels. Some of the men were members of 
the Electronics Field Serv ice Group who joined ou r 
Ship Section after the close of the war. Othe rs have 

rece.ived specialized training on specific electronic equip­
ment, having p rev iously worked for manufacturers of 
electronic equipment such as Western Electric Com­
pany, R.C.A., Raytheon, and other lead ing industria l 
concerns. ' For more than two years most of these men 
have been in the Electronics Ship Section of this ship­
yard , and the ir special e lectronic training and experience 
have proved to be of g reat value. 

When your ship is in the San francisco Naval Ship­
yard or in the San Francisco Bay Area, contact the Ship 
Section for whatever electronics problem you may have. 
They will assist you in finding a solution to your 
problem or wi ll refer you to the proper section within 
the shipyard . These engineers are the Electronic Of­
ficer 's special representatives in the yard and are here 
to provide you with a maximum of service and· assist­
ance. These men are here to serve you-the Fleet. 

Sa11111el Slavin 

Samua l Slavin received a B.S. deg1ee in electrica l 
eng ineering from the U n iversi ty of California in 1927. 
Engaged in rad10 research w1th the Genera l Electric 
Company, he later was radio eng ineer with R.C.A. 
Communications. In !940 he joi ned the Radio Lab­
oratory_ of the Nava l Gun Facto ry, \XIashington, D.C. , 
as radw eng111eer 111 charge of special p rojects assigned 
to the Laboratory by BuShips. He was transferred to 
the San Franci sco Nava l Sh ipyard in 1945 and has 
been in cha rge of Radar Eng inee ring , Shi p Section, 
since !946. 

ERROR IN MODEL SA ANTENNA BOOK 
The "Service M anua l for Antennas and Antenna 

Ped esta ls Radar Eq uipments SA, SA-2 and SA-3," Nav­
Ships 900,7 33, contains an e rror in the spare parts sec­
tion. Item 39, manufactu rer's designation, should oe 
changed f rom 203-SV (ball bear ing ) to 203-S-12. 

Maintenance and Repair 
of Navy-Owned 
Teletype Equipment 

In view of the current shortage of qualified teletype 
maintenance personnel in the field, it devolves upon the 
operating personnel to make certain preliminary tests to 
ascertain if the trouble can be remedied locally before 

calling the teletype repairman. 
The routine maintenance and test procedures to be 

described in this paper a re in actual use at some of the 
larger N aval activities. Although the details may need 
to be modified to fit a particular installation, the prin­
ciples themselves are sound. These suggestions may 
therefore be used as a guide for personnel at any tele­

type station. 

CLEANING 

In order to obtain maximum usage from the equip­
ment and to reduce the number of breakdowns in service, 
a daily routine cleaning should be carried out by the 
local operating personnel. This routine should include 
dusting the machine, inspecting and changing the r ibbon 
if necessary, cleaning the type and platen, inspecting the 
power cord and connections, inspecting th_e signal lines 
for any signs of deterioration or d amage, II1spectmg the 
machine for signs o f mechanical \vear or d amage, and 
checking tig htness of all fuses and p lugs. A record of 
the routine accomplished should be kept in the equip­
ment log . It is important that all the routine mainte­
nance be accompl ished without inter ruption to regular 
communications. The usual sa fety precautions for han­
dl ing all electrical equipment shou ld be observed. 

PRELIM INARY TESTS 

Before calling a te letype repairman the fo llowing pre­
liminary tests shou ld be made by the operat ing per-

sonnel. _ 
Motor or rectifi er fails to operate. Check power out­

let socket with test lamp or voltmeter to make sure there 
is power. I f power is ava ilable, remove the power pl ug 
from its socket and check the screw-In type fuse 111 the 
back of the machine. To gain access to this fuse, lift 
the cover off the mach ine. Be su re to lift the cover 
s traig ht up until it clears all parts of inne r mechanism. 

Tl f . t. ,,,
1
·!1 l)e found in the left-hand -rear 1e use 111 ques IOn 

C f tl I . c CJ,eck the fuse with a cont inui h, orner o 1e mac l lll . ' 1 

tester . if the fuse is bad replace it. If it is good, check 
the t,:,0 fu ses in the recti fier power uni t. To gain access 

to these fu ses, unlatch door of power unit by turn ing 
holding screws on cover one - h ~ lf turn to left with a 
screwd ri ve r. Check the fuses ; t f fou nd to be bad re­
place them with good fuses . lf transmitter-di st ributor 
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motor fails to start, t11e transmitter-distributor fuse, 
which is located in the right-hand-rear corner of the 
Model 19 table, should be checked, and replaced if found 
to be bad. If power is avai lable at the wall outlet and all 
f uses check good, call a teletype repairman. 

Machine runs open. This means that t11e machine con­
tinues to run when the operator is not typing on the 
keyboard, but nothing is recorded on the teletype paper. 
It may be determined whether the local machine is at 
fault by operating it on "local test." All machines hav­
ing a rectifier power unit may be operated in t11is manner. 

To operate the Model 15 teletypewriter on " local test," 
find two patch cords, one with the p lug painted red, 
and one wiili the plug painted black. These are located 
under ilie table. Remove these plugs from the jacks 
marked LINE and plug them into jacks marked LOCAL 

TEST. One jack is marked red and one is marked black. 
Be sure to plug the red plug into the red jack, and the 
black plug into the black jack. To operate the Model 
19 teletypewriter on " local test," put the line switch 

key in the center position. This switch is located at the 
left side on front edge of table. 

When the machine is set up for "local test," type a 
few lines on the keyboard. If the local machine runs 

• normal, it may be eliminated as a trouble source. If it 
still runs open, call a teletype repairman. 

If "your machine runs normal on " local test," the trou­
ble is probably in the interconnecting cables or in the 
telephone leases line. 

Machine garbles. Proceed the same as for "machine 
runs open"; if garbling continues, replace the type 215 
relay. To gain access to this relay, lift cover straight up 
until it clears all parts of the inner mechanism. The 
relay is located in the left-hand-rear corner directly above 
the power fuse. Pull the relay straight out--do not rock 
or twist. If garbling continues after "local test" call 
teletype repairman. 

If these tests are performed by the operating person­
nel, a great number of emergency calls for teletype re­
pairmen will be eliminated. 

TELETYPE TAPE FACTORY 

The "teletype tape factory" is an arrangement of tele­
type machines whereby one to three identical teletype 
tapes can be simultaneously made from an orig inal. 

The "tape factory" described here is sui table for 
minor and major teletype relay centers for t11e purpose 
of "manufacturing" additional tapes reguired for mul­
tiple tape routing where the " tape recovery" method for 
rerunning tapes to multiple addressees is not desired. 
At ilie Minor Relay Office at Shanghai, where this 
"factory" was developed, an average of 1900 to 2200 
dispatches are passed through the office daily. Ap­
proximately 125 reguire cutting extra tapes at the "tape 
factory" with an average of 284 tapes cut. Although a 
maximum of 4 tapes may be p roduced at any time, in­
cluding the original, the usual number is ~>ne or two 
add itional tapes. 

The arrangement consists of two Model 14 typing 
reperforators (send-receive) and one Model 14 typing 
reperforator (receiving-only) installed on shelves in a 
frame, one atop the other, the rec~iving-onl~ unit at 
ilie top. A Model 14 t ransmitter-d1str1butor IS located 
at the lowest level, just to the right of the framework 

holding the reperforators. See cuts. 
One send-receive typing reperforator ad~s to th.~ 

utility of this assembly by allowing tape to be patched . 
Two such units are not recJ uired and should not be used 
in this manner where receive-only reperforators are 
available. 

The power supply is located in a cabinet on which 
the reperforators and t ransmitter-distributor rest, and 

consists of an RA-87 Rectifier Unit, plus a BE-77 Line 
Unit. 

A 4-position rotary switch is used to supply 110 v. a.c. 
to the motors of the reperforators. One side of the 
supply is common to all motors, the other side goes to 
the switch. The switch is so arranged that one, two or 
three reperforators are on at the same time. The motor 
of the transmitter-distributor is also connected to one 
position of the switch so that when one reperforator is 
turned on the transmitter-distributor is also turned on. 
The 4th position of the sw itch is the OFF position of 
all motors. 

The selector magnets of all reperforators, the key­
board contacts of the typing reperforators, and the con­
tacts of the transmitter-distributor are connected in series 
with the BE-77 Line Unit. Therefore when the trans­
mitter-distributor or keyboard on eitl;er of the typing 
reperforators is used, tapes will be cut by the reperfora­
tors whose motors are running. 

This " factory" was constructed by station personnel of 
material at hand in the absence of stand ard commercial 

equipment. An old surveyed former British commercial 

transmitter cabinet was utilized for the supports for the 

three reperforators. A sa lvaged metal cabinet was em­

ployed to house the RA-87 Rectifier Unit and the BE-77 

Line Uni t and rotary switch and to support the trans­

mitter-distributor and reperforator mount. Credit is due 

Chief Radio Electrician W . M . Howell , USN, formerly 

Electronics Officer at Shanghai and his enl isted te letype 

FIGURE l -Rack Molfnting of "Teletype Tape Facto·ry." 

maintenance assistant D. P. Ross, SN, USN, for design 

and construction of this unit. 

For offices which might have a sufficient volume of 

multiple-address traffic a local modification might be 
made to include a second transmitter-distributor mounted 
above the present one utilizing two rotary switches, one 
to transmitter-distributor "A" and reperforator "A" 
and "B," and the oilier wired to transmitter-distributor 
"B" and reperforator "C." This wou ld produce two sets 
of tapes simultaneously, a master tape and two extras 

for the lower unit, and a master tape and one t-"Xtra for 

the upper. 
The commercial tape factory is more flexible and em­

ploys up to three transmitter-distributors and three reper­
forators. It is not readily available to all offices, how­

ever, and occupies much greater floor space. 
This unit has been in continuous use for about eight 

months with no difficulties experienced other ilian the 

usual normal maintenance of the component parts. 

REPERFORATORS 
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Model WFA T.D.M. Training Difficulty 

Submarine Signal Company engineers working on the 
USS Halfbeak at the Electric Boat Company report that 
they found the wrong oil in the reduction gear box of 
the bottomside training unit CBM-10558 of the Model 
WFA Echo Ranging-Listening-Sounding Equipment. 
The oil cans were properly marked "SAE 80 EP" but 
contained a much heavier oil which had been poured 
into them by mistake. These Submarine Signal Com­
pany engineers estimate that this difference in viscosity 
of the oil amounts to a ~-horsepower drag. 

It has been estimated that half of all the equi pments in 
the field have the wrong oil in their training gear box, 
and that all equipments shipped recently have the wrong 
oil. In all these equipments the gear boxes should be 
drained, .flushed out and refilled with the proper oil. 
The proper oil is SAE 80 EP (extra pressure) , Army 
Spec. 2-105. 

As a matter of interest, it may be noted that the Sub­
marine Signal Company is continuing to work on a 
change in the design of the motor to overcome the train­
ing difficulty encountered with the torpedo detection 
modification (TOM). 

Model SC/SK Replacement Antennas 

During the last 18 months of World War II there 
were an increasing number of failures due to deteriora­
tion of the antennas of Model SCJSK Radar Equip­
ments. In an effort to remedy this condition, the elec­
tronics divisions of the Bureau of Ships have developed 
and procured a quantity of stainless steel antennas to be 
used as a replacement for all SC-series and SK-series 
antennas. 

This new antenna is being furnished in two f re­
quency bands, blue (NT-66ALA) and yellow (NT-
66ALB). The blue-band antenna has a Mk 3 IFF 
orange-band antenna incorporated, while the yellow-band 
antenna has a Mk 3 IFF purple-band antenna incorpo­
rated. A total of 42 blue-band and 41 yellow-band 
antennas have been distributed to major Naval activities, 
and are available for immediate use as replacements. 
Since only 23 sets of grid coils and tuning stubs (11 
yellow and I2 blue) were procured originally, it is 
requested that the present antenna color be retained 

where practicable. 
Th d I · new design which im-e antenna pe esta JS a 

· · · d · ea1)ility of the synchros proves the access1bd•ty an servlC L 

and gears. A fixed sub-base and pedestal column_ s~p­
port the stationary section of the pedestal transmission 
line, the drive motor, three synchros and a two-compart­
ment gear box. The pedestal shell, which revolves about 

the pedestal column on an upper and a lower bearing, 
supports the reflector. The 66ALA and 66ALB reflectors 
are similar to those in the SK-3 array. They scan in 
azimuth at approximately 5 rpm with a beam measuring 
about 22° in the horizontal plane and 40° in the verti­
cal, as compared to an SK-3 beam of 22° in the horizon­
tal and 16.5° in the vertical. 

The antenna servo-synchro system is a duplicate of the 
standard SCjSK antenna with the exception of the an­
tenna drive motor which has a separately excited field. 
A rectifier power unit (CRP 20AEK) is shipped with 
each new antenna to supply d-e energy to the separately 
excited field of the drive motor. All presently installed 
SCjSK series antenna drive motors, with the exception 
of the SC-5, have permanent-magnet type fields. The 
rectifier power unit (CRP-20AEK) is not required 
when an SC-5 antenna is replaced by a new 66ALA or 
66ALB antenna since a similar power unit has been in­
corporated in the SC-5 control unit.' When an SC-1 
antenna is being replaced, the 21AAE amplidyne must 
be replaced 'Yith a 2IABU amplidyne. 

The following drawings have been distributed to 
major Naval activities to assist in the installation of the 
66ALA and 66ALB antennas: 

RE 66) 576A Outline and mounting 
596A SC-1 interconnection wiring 
597A SC-2 
598A SC-3 
599A SC-4 
600A SC-5 
601A SK 
602A SK-2 
603A SK-3 

Attention is invited to BuShips confidential letter 
Serial C-982-790 (982) over C-EN28jA2-11 dated 7 
August 1945 in regard to the maintenance of shipboard 
radar antennas. A quantity of SC-2 and SK dipoles and 
feedlines have been distributed to major Naval stocking 
activities for the repair of these antennas. Antennas re­
moved fr~~ shipboard requiring minor repairs should 
be reconditioned as soon as possible and placed in stock 
for reissue. Miscellaneous parts should be salvaged from 
antennas that are beyond economical repair. Replace­
~ent of antenn_as beyond economical repair must be spe­
ofically authonzed by the Bureau of Ships because in 
some cases weight and moment compensation will be 
required. 

A standard shop pr~cedure is being prepared by th~ 
Bureau of Ships for the electrical testing of reconditioned 
antennas. It is requested that all procedures now being 
followed by any yard or repair activity be forwarded to 
the Bureau of Ships (attention Code 982) for evalua­
tion and possible inclusion in the standard shop pro­
cedure being prepared. 
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Synchro Synchronizing Transformer 
By HARRY B. DUNLAP 

The synchro unit is extensively applied in electronic 
equipment, especially in radar systems; therefore the 
Navy Electronics Technician must be thoroughly trained 
in synchro theory and practice. Since the subject in 
general has been very well covered by "United States 
Navy Synchros, Ordnance Pamphlet No. 1303," dated 
15 December 1944, such material will not be repeated 
here. 

It is here assumed that the reader has absorbed the 
material in OP 1303 and is familiar with the general 
rules for the zeroing of a synchro-control transformer. 

Little has been said, however, about one important 
but elusive component used in conjunction with 1X 
synchro-control transformers-the "synchronizing trans­
former" or "bucking transformer." This transformer is 
elusive primarily because of its small physical size, 
coupled with the change in psychological perception one 
acquires when gazing upon a "nest" of synchro units, 
servo-motors, gears, etc. 

Today, too many ships are reqmrmg engineering 
service to correct erratic operation of synchro control 
systems and bearing errors because their technicians 
are overlooking this important component of the lX 
system. A partial listing of typical radar units in whid1 
this transformer is used follows: 

SP Radar Train Control. 
SP Radar Mk 8 Mod 2 Stable Element Train Control. 
SX Radar Mk 8 Mod 4 Stable Element Train Control. 
SX Radar DG Synchro Amplifier. 
Bendix Synchro Amplifier, CM-21I103-A. 

Figure 1 illustrates a sample connection diagram 
for a synchro amplifier with the typical connection of 
the IX synchronizing transformer in the tX synchro 
control transformer rotor. There are slight variations 
to the location and connection of the synchronizing 
transformer; however, the end results are the same. 
The Mk 8 Mod 4 Stable Elements probably have the 
most difficult circuit to analyze, since those equipments 
use the 6.3-volt filament winding of the Train Control 
Amplifier for synchronizing the 1X synchro system. 

The primary of the synchronizing transformer is 
supplied by the synchro phase-voltage (R1-R:!) of 
the incoming "S" synchro voltages which go to the 
stators of the synchro control-transformers. The voltage 
from the secondary of the synchronizing transformer, 
usually of the order of magnitude of 1.5 to 7.0 volts, 
is introduced in series with the IX synchro control 
transformer rotor voltage. This voltage is inserted into 
the rotor circuit to prevent the servo-synchro system 
from locking-in 180 degrees out of synchronism, or 
to have the output 180 degrees out with respect to the 

bearing input. This voftage from the secondary of 
the synchronizing transformer is sometimes given the 
name "anti-180-degree zeroing voltage" or "bucking 
voltage." 

Synchro-control systems are frequently aligned by 
technicians who ignore this "anti-180 degree zeroing 
voltage," with the result that erratic operation of the 
controlled radar equipments follows. It is imperative 
that the electronics technician analyze and fully under­
stand synchro theory and practice and radar synchro 
control systems before he loosens those three damps 
that rigidly maintain a synchro unit in place. Several 
times on CV's the incorrect alignment of the 1X synchro 
control transformers in the Bendix Synchro Amplifier 
and the SX radar DG synchro amplifier have resulted 
in erratic training of the SX radar antenna and hunting 
of the SU and SK radar antennas. 

The following list comprises some of the more 
common symptoms encountered where the IX synchro 
control transformer has been improperly aligned and 
the "synchronizing voltage" neglected: 

1-Non-equal c-w and c-c-w torque. 

2-Non-uniform c-w and c-c-w training. 

3-Hunting as ship changes course; frequent loss of 
complete controL 

4-Bearing error. The greatest observed error, five de­
grees, was found where a Mk 8 Mod 2 Stable Element 
had been zeroed with neglect of 6. 3 volt synchronizing 
voltage in the train amplifier. 

When a synchro control transformer is zeroed, the 
following ruJe must be observed: 

JV here a synchronizing or b11cking voltage is in­
serted in series with the rotor voltage of a synchro 
control transfom~er, always meas11re the algebraic sinn 
of the two voltages, rotating the body of the sy11chro 
1111it for a minim11m meter reading. 

r.EJ.4;~ 

7RAN!JMITTER 

FIGURE !-Typical synchro amplifier colllletlioJJ. 
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It's Simple: 
I . When installation changes occur 
2. For your annual report 

No letter needed 
No typing required 

J ust mail corrected form to 
BuShips, Code 980. 
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