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draw a llne 1'roIII X toward Y. '!bis is the first cut. Where this cut Une intersects the ceJrterUne, draw a perpendicu1ar. '!bis will be the second cut. 

B. Top Shore - other End (See Sketch D). 

tau have ahee.dy determined that the shore shouJ.d be S!' l.ong. Measure this 01'1' al.ong its center11ne and l.sy 01'1' a s~ 11ne at S!'. Where this square Une intersects the centerUne, mark it point K. Now reverse the square with the vertex (point Y) pointing downward. Once asa1n, Une up points X and Z with the edge (upper edge this t1llle). Sll.de the square al.ong the edge untU side XY of square is 1'l.ush with point K. Draw the first cut Une. Then draw a perpendicu1ar from point K. '!bis will be the second cut Une. Note that by reversing the square for the other end, the opposite beve1ed edges 01' the shore are exactly paral.l.el.. 

c. Bottall Shore. 

Repeat the above process except as follows: -

1. When laying off :Length of shore, deduct too from its over-all 1eDgth in order to allow for wedges. 
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3. Q. Reach rods are which type o~ remote-operating gear1 A. Mechanical. 

4. Q. What are the reasons ~or using remote control systems? A. ~ey ms::t be used without violating watertight integrity; they save t1Jlle; they can be used in ll1JMnned ccapa.rt:.ments, and in lo­cations difficult to reach. 

5. Q. Which type o~ system i& used to close watertight and ~ire screen doors? 
A. An electrical system. 

B. Application. Have individuals look up locations o~ remote controls on the ship's station bill or plans. Take the group there, operate the remote control, and explain its effect. 
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5dedc/ S/'~'~'/ p,,,,,!1. 
ADVANCED DAMAGE CONTROL - For Deck and. Engine, Personnel (Lesson Plans) >, 

section 3.10 

PRINCIPLES OF SHORING 

I Objectives 
II Material 

III Introduction 

I. OBJECTIVES. 

Dl Presentation 
V SumIDary 

VI Test and Application 
VII HaIIdout 

A. To develop an understand.1Xlg of the principles of shoriXlg, its uses and. its importance to watertight integrity. 

B. To acqua.1nt personnel with shoriXlg techniques. 

C. To develop skill in planniXlg, cuttiXlg and erectiXlg sboriXlg. 

II. MATERIAL. 

A. Training Aids. 

1. Film MN-6lAA, ~e Contro1--Princip1es of ShoriXlg, 20 m1uutes. 

B. References. 

1. BUSHIPS Manual, Cbapter 88, Sect10n II, Part 13, "ShoriXlg". 

2. NAVPERS 170611 "ShoriXlg" - set of 8 22":x26" charts. 

3. Handout, Instructions for Use ot Carpenter's steel Square 1n Shor1Xlg. 

III. INTRODUCTION. 

A. Introduce selt and subject (Pr1nc1ples of ShoriXlg). 
B. ~ def1nit1on, shoriXlg 1s the process ot placiXlg supPOrts ap.inst the side of, beneath or above a structure to counteract metal tatigue, sag­g1Xlg and bulgiXlg. 
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C. ShoriDg, as an emergency temporary IIleaS\U"e is used to: 

~. streDgthen or brace weakened bulkheads. 

2. Support weakened decks. 

3. Seal. ott sprung watertight doors or hatches. 

4. Support, and app~ pressure to, a strongback over a patch. 

. 5. In short, any time a part ot the ship's structure has sus­
tained damage and you think it needs support, shore it. JlDwever, never 
try to eliminate bul.ges by shoriDg. 

D. Some cCllllllOn terms used in shoriDg are: 

L Shore - A portahle wood beam. Its ~ength sboul.d. never exceed 
30 times its minimum thickness. For exsmp~, a 6" t:lmber, mul.tiplled by 
30 equal.s 180" or ~5 teet. The best shoriDg is ~ tir or yellow pine. 
~ shores are treated with a tire-resistiDg chEIII1cu. 

2. Wedges - trianguJ.ar on the sides, rectangu.lar on the butt 
end; ~ength ~d be six t:lmes the thickness. Wedges are ot straight 
grained sott wood, unpainted to permit absorption ot water. 

3. Plugs - Of hard wood tor pl.ugg1Dg cracks, mall ho~es and 
~eadiDg seams. 

4. Sho~e - A nat pate or section ot wide p~ phced under 
the end ot a shore to distribute weigbt or pressure. 

5. StroDgback - A bar or beam ot wood or metu used to distri­
bute weight or pressure or serve as an anchor tor a patch. 

E. Type ot gear and materiaa used in shoriDg. 

L Too~s - M:ls~ standard carpenter's tooh and measuriDg batten. 

2. Materiaa - Wood treated with tire retardent chEIII1caa. 

IV • PRESENTATION. 

A. Rules tor App!yiDg ShoriDg. Since shoriDg is simp~ the braciDg ot 
ships members to withstand excessive pressure, it is obvious that DO two 
shoriDg jobs will be ~ed in exact~ the same manner. Avaihb~e and 
"make-do" equipnent and the situation will govern the methods used. JlDw­
ever, the tollOWiDg princip~es will serve as guides: 

1. Pressure III\lSt be taken up over a wide area. 

2. Each horizontU shore must be backed up by more shores 
exertiDg pressure at right angles to the bul.khead. 
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3. attt eDda ot shores lIU8t rest saugly apiDBt the undama{j;ed 
strength members. 

4. Support the weakened area trail the deck beneath, or all the 
way down to the tank tops, it necessary. 

5. Shores must tom a coDBid.erable angle with the bulkhead. 
they are supporting. The larger the angle up to 9<)0, the greater the 
shore's ettectiveness. 

6. Use sholes under ends ot shores, where they IllUst be placed 
agaiDBt riveted JOints, with pockets chiseled out to take exposed rivet 
heads and thus prevent splitting ot shore eDda. 

7. Methods ot applying wedges. 

a. Always use two wedges, driven simultaneously tram both 
sides to prevent tilting ot the shore. 

b. Use a block ot wood or a batten between the butt ot the 
wedge and the maul to prevent splitting wedges. 

c. U the deck. is slippery, as tram tuel oi1, throw sand 
under the wedge to reduce its tendency to slip. 

d. When setting up wedges betore driving, iDBert them with 
their slanting sides together so they will tom a rectangular shape when 
driven up. 

e. U there is not enough room to sY1ng two maul.s, the 
same ettect can be obtained by holding a maul hard apiDBt the butt ot 
one wedge and driving on the other. 

t. Cleats may be nailed behind the butts ot wedges atter 
driving them up hard to prevent them tram slipping. 

8. Never notch the ends ot shores as this Y1ll cause the shore 
to split under pressure. Instead, cut a socket or chsmter in the strong­
back. into which to set the butt ot the inclined shore. 

9. Avoid the use of nails wherever possib1e. 

10. set shoring up t1ght; post a man to take up on wedges as the 
ship works when underway; re-check. frequently and take up any slack. that 
develops. 

B. Toel.s and Equi;pnent for Shoring .. MSTS ships have standard allow­
ances ot shor1ng, wedges and toel.s. Shoring is stowed in at least two 
locatioDB in the ship, torward and att . Toel.s 1ncl.ude: 
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1. HaiJmers, mauls and sledges. 

2. Hatchets, axes, chisels. 

3· Hand saws (rip and crosscut). 

4. WIJIber jack's (two man) crosscut saw_ 

5· Battens, wooden plugs, clamps. 

6. iUrnbuckles, chain1'alls, jacks. 

7. Mattresses, pillows, canvas and rope. 

8. Bolts, IlUts and washers. 

9. Cutting and welding equillllent. 

COMSTSINST 3541.5A 
14 August 1959 

10. Measuring battens, a six 1"oot rule and carpenter's steel square. 

11. Cement is also necessary 1"or erection 01" a co1"1"er dam. 

C. Demonstrations. 

1. Demonstrate the proper use 01" the measuring batten. 

2. Demonstrate use 01" the carpenter's steel square to get correct 
angles on ends 01" shore. 

3. study diagrams in BUSHIPS Manual, Chapter 88, Section II, 
Part 13. Point out the principal types 01" shoring structures and bow 
stresses are distributed. Give examples 01" poor and e1"1"ective shoring 
techni ques . 

D. Preparation and stowage 01" Shoring Material. 

1. Keep 1"ull allowance 01" shoring material on hand. Use cbmnage 
1"or instruction and drill purposes. 

2. Never attempt to cut or prepare shores in advance 01" need. 

3. stow materials where easily accessible, in pockets between 
1"rames and girders and secured with lines or metal clips. Shoring must be 
secured so that it cannot break and must be easily removable when needed. 

4. Wooden wedges should be made up into blocks by nailing a bat­
ten on their sides. 

5. Plugs should be kept in a canvas bag secured to a beam or 
stanchion or stowed in metal boxes. 

E. ]lnergency Shoring Material. In an emergency, any equillllent aboard 
ship which will serve the purpose shouJ.d be used to e1"1"ect temporary repairs. 
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Me'l.al plates, pipe, bars and I beams can be used tor more sEllli-pe1'lll­
anent shor1Dg when there is t1llle to weld it in place and a repair 
tacillty is DOt ava.1laUe. (See Section 7.7 USNS Marine arlrps tor 
an examp~e ot temporary and sEllli-pemanent repairs.) 

V. SUMMARY. 

A. PUrpose ot shoring - to support weakened structures, DOt to el.1.m.1-
nate bulging. 

B. Descriptive te1'lllS in shoring. 

C. Rul.es tor app~ng shoring. 

D. Princi~ types ot shoring structures. 

E. Toola and equipnent required :for shoring. 

F. Stowage and accessibillty o:f lihoring raateriala. 

G. :Emergency and sem1-pemanent repairs. 

H. Reprodllce and distribute the handout in VII or demonstrate the 
key points in the use o:f the carpenter's square in shoring. 

VI. TEST AND APPLICATION. 

A. Test. Use these and additio~ questions as an oru quiz: 

L Q. What is the purpose o:f shoring1 
A. To offset metu :fatigue, sagging or bulging; to strengthen 

weakened ~ads and decks; and to support hatches, doors or equipment 
that has broken ~se. 

2. Q. Haw :far in advance sho~d shoring materiala be prepared1 
A. Never cut or prepare shoring t1lllbers in advance. Since 

each situation is di:f:ferent, there would be too DDlch waste in advance 
preparation. 

3. Q. Why are pi~s unsatis:factory :for use as patches1 
A. When the :feathers get wet, they co~ct in a lump and the 

patch co~pses. I:f the casing rips, the :feathers c~g pumps and strainers. 

4. Q. Why should shoring t1lllbers, p~ugs and wedges be ~e:rt un-
painted'l 

A. The unpainted wood absorbs water and grips better. Paint 
w~ seu the pores o:f the wood, stopping or s~OWing down water absorption. 

5. Q. Haw s~d wedges be set up and driven'l 
A. Set up two wedges, hypotellUSe to hypotellUSe, so they will 

:form a shape llke the b~ck :fran which they were cut. Drive s~taneous~ 
against both wedge butts. 
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DETAIL~ OF MEASURING BATTEN WHICH CAN BE MAPE Up eV '5HIP'S FORCE -1 ~ _____ ----,.L-Z_ 42.·-~----~:n~ cD fl? -.l ~ '~I -~=========~=~=O=· · ===~®3~======~""~~~ L... .....l"" EI.~===========-=3=8"======II!I!BlIlj'''':l1 
-L~ [I======================================:JI~I@@~ ~1-~------3"" -----~"IT STANO,.,IlO 

IIAURlALS 

'~~~ 0; 2." DIA. ~:o." DIA · 

Pipe to be .teel. 
Knurled nuts to be bra.s. An~le meaaurint hea.da to be fabricated from 
talTftIll~ed sheet metal. 

WIIW "'111 .. DOLT - y.,:' 

NOTES: 
CD ~a" O. PIPE MUST BE MACHINEO APPROXIMATILL.'" 1/ •• " ,0 FIT INSIOE '/1" O. PIPE . 

® 'I .. " D. PIPE >.'\I.lST eE MACHINED APPROXIMATELY 'I!')." TO FIT INSIDE 3/'; O. PIPE. 
® oj .. - D. PIPE MER&\..Y RE QUIR£5 A • C.LEAN :SURFACe TO "IT IN~IO" 1M 0, PIPE. 

@ ~RAS~ 1!>"TOC><' ORIL\..EO .. I'-Io!URLED ¢. T'UlE"D'£O TO SUIT RE SPEC.T'VI!!: PIPE. 

@ DRILL TO PROVIDE FOR eOLT. 
@FOLO ""IE TAL ~OR HINGE EFFECT-'I .. ' @ COMI'1..I:TeD eATTEM \tt -"$ ISMOWN BELOW WIo<£\oI "'''SEMeLEO 
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STEEL DAMAGE CONTROL SHORES 

(BUSHIPS Journal, November 1960) 
The Bureau of Ships is taking steps to replace some of the wooden damage control shores, now used on surface ships, with adjustable steel shores. The change 1s expected to result in decreased cost as well as a number of other advantages. 

Tbe cost of steel shores initially will be higher than wood shores. A set costs about $80, but this figure will be reduced somewhat by the savings realized from the proposed reduction in the allowance of wooden shores. The difference will be offset over a period of years since the steel shore is reusable. 
Since the large II-foot size telescopes down to 6 feet, steel shores can be stowed in repair stations, where they are more readily available to repair per­Bonnel. They can be installed more rapidly than wood ahores since no cutting or measuring 1s needed. The ones furnished the ships will have swivel tops and bottom plates so that they can be used vertically, horizontally, or at any angle. The plates can be secured by nails, screws, or tack welding and by wedg­ing them against ship bulkhead or hatch coaming. 
The steel shore requires less storage space than the wood shore and they are lighter weight. The 6-foot steel shore (which extends to 11 feet) weighs 40 pounds less than a 6-inch by 6-inch by ll-foot wood shore. 
The steel shores have other advantages, they do not burn. They are not as bulky as wood shores, hence they are more easily handled, particularly in con­fined spaces. They can be used where pressure is required, as in driving plugs against water pressure. Their use makes it easy to adjust pressure without wedges, and less time is required to install the shores. 
Benefits also will derive from using the steel shore for training, since they can be reused in shoring drills. Because their use eliminates cutting wood shores, they have greater training potential without increased cost. Their use elimates the loss of time and expensive material which results from mistaken measurements or cuts. 

Since the steel shore will be stowed in repair stations in lieu of living spaces, habitability is improved. Maintenance of steel shores is easier also, since all they need is an occasional greasing of threads. 
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OCIIS'l'SIlIST 3541.5A 14 A'IlgUSt 1959 6. Q. Wbat ld.Dda at ].mber are best -ror shor1Jlg1 
A. DousJ,a.a fir or )'ellov pine. 

7. Q. Wbat Bhoul.d be the I!!!!rl_ length at a ahortDs t1llber? 
A. Bot more tllan 30 1;1mes its mi ni.. Width. 8. Q. Bav would ;you meaaure -ror the required length of a shoriJIg 

t:llllber aDd the IIJI8les the eJlda Bhoul.d be cut tot A. B7 _ of the JIIea81lriJ:Ig batten. 
9. Q. Det1De the fol.l.ow1Jlg: (a) shore, (b) wedge, (c) ahol.e, 

(d) stroDgback. 
A. (a) A shore 18 a portable beam. (b) A wedge is a block, triIwgul.ar on the sides e.ZId rec­

ta.D&uJ.e.r on the bI1tt ad. 
(c) A shole is a -rlat plate which ma::r be placed under the 

end of a shore to diatr1b1ite ve1sllt or pressure. (d) A stroDgback 18 a bar or beaIII used to distribute pressure. 10. Q. To what extent are D&1ls used to secure sbores1 
A. Na1le shoul.d be used ~ where necessary or to secure 

bl.ocks bebini! wedges to prevent their sliPPiDS. 
B. APfiC&tion. Assume a practical shoriDS situation 8lld bave the 

group erec the proper sOOre. 
VII. HANIlCIIlT. Instructions for Use of Carpenter's steel Sq)lare in Shorine. 

'!'here -.::r be tilles when a mee.sur1ne batten is not avsilable or, if it is, 

it -.::r be too long or too short to measure for shores. In this event, the 

carpenter's steel square can be used to give flat, sllllg pressure surlaces. A.- Top Shore - one End (See Sketch A). 
1. Measure in feet the horizontal distance :fran the '\:'"]khead to 

be shored to the overhead support point. Deduct 1'ran this ,.he distance 

1'rom the bulkhead to the fa.ce of the stroDgback where pres·'.'re is to be 

applied. (In Sketch A., measurement 1, the net measurEIIV '; is 1t'.) 2. Measure in feet the vertical distance from t- -; overhead deck 

platiDg to the horizontal centerline of the stroDgback. _ Th1s is 4' in 

measurement 2.) 

3. UsiDg a scale of 1": 1', reduce these mee.surenents to inches. 

nNs, 1t' becanes 1t" e.ZId 4' becomes 4". Lay these two measuremeuts oU 

on the legs of the square fran the outside corner or vertex, giv1Dg you 

points X 8lld Z (see sketch B). With a. straight edge, connect X and Z. 

Th1s line (hypotenuse) Will give you correct leDgth of the shore. ~ 

an ~" hypotenuse means tbat the sbore should be ~, laDg. 4. Nov lay the square, vertex up, on the flat side (if an;y) of 

the t:lJllber so tbat points X 8lld Z coincide With the edge (see sketch 0). 

Slide the square a.l.oDg the edge until X is at the end of the t:lJllber. Then 

1 
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ADVANCED DAMAGE CONTROL - For Deck and Engine Personnel (Lesson Plans) 

Section 3.ll 

OXYGEN-ACETYLENE CUTrING UNIT 

I Objectives 
II Material 

III Introduction 

I • OBJECTIVES. 

IV Presentation 
V summary 

VI Test and Application 

A. To familiarize repair party personnel with the operation, main­tenance, and safety precautions for the oxygen-acetylene cutting unit. 
B. To instruct personnel in the operation of the unit and its ad­vantages and limitations. 

II. MATERIAL. 

A. Training Aids. 

1. Cutting unit, including the manu1'acturer's instructions. 
2. F1lm strip, SN 137, Oxyacetylene Cutting (for use with film strip projector). 

B. References. 

1. BUSHIPS Manual, Chapter 92, Sections IV and V, Welding and Allied Processes. 

2. BUSHIPS Manual, Chapter 93, F1refight1ng, Ship. 
3. NAVSHIPS 392-0003 - Instruction Manual for Operat1on of Pack­Type Oxy-acetylene Emergency Cutting OUtfit. 

4. NAVPERS 10133 - Meta1 f!!D1th 3 & 2. 

5· NAVPERS 10571-B, Damage CoJItrol.man 3 & 2. 
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III. INTRODUCTION. 

A. Introduce sell' and subject (OXygen-Acetylene CUtting Unit). 

B. Uses 01' the Emergency cutting Unit: 

1. To cut holes in decks or bulkheads so that applicators 

equipped with tog heads may be inserted. The engine roan tire in 

USNS ROSE in July 1952 when two applicators tor tire tighting were 

inserted to overcome a seriOUS tire after the co2 bad tailed to ex­

tinguish the tire is an example. (See Section 8.5) 

2. To cut away debris. For example,tbe case 01' the voman 

in the ANDREA DORIA who vas pinned in her bunk and lost, whereas she would 

bave been treed it a cutting unit was available. 

C. Advantages 01' the Unit. 

1. Is canparativeJ.¥ light and can be carried by one man. 

2. Regulators are pre-set and r~ tor use. 

3. It will cut continuously tor 25 m1nutes. 

4. The torch will cut through up to 1" 01' steel. 

D. Larger Unit. A large, two-man unit, is alao available. This 

will weld as well as burn. It will not be covered in this lesson, though 

it could be used in an EIIlergency. 

IV. PRESENTATION. (Show the unit, its parts, and its operation while 

describing it.) 

A. IDeation. The EIIlergency cutting unit is stowed in the repair 

locker. It is kept in its tast-opening metal eabinet in an upright 

position. 

B. Description. The pack contains two o~gen cylitlders 01' 22 cubic 

teet capacity each and one acetylene cylinder 01' 10 cubic teet. Also, 

cylinder pressure gauges, working pressure gauges, a regulator tor each 

gas, a c:utting torch with two adjusting valves, a high pressure lever­

type o~gen valve, a c:utting tip, two tive toot lengths 01' hose, a spark 

lighter, gloves, goggles, and a wrench. The unit is carried in a tire­

resistant canvas carrying pack. 

C. Preparation tor Use. 

1. Before strapping the carrying pack to operator's back, 

crack the o~gen cylinder valves slowly to permit high pressure to build 

up in the regulator; then open the valves wide. 

2. Next open the acetylene cylinder valve slowly, about one 

quarter turn. Use the key attached to the regulator with a chain. Help 
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the operator adJuat the pack on his back. 

3. To r~ the torch ~or use, opeD the preheating ~lsIIe 
acetyl.ene valve one quarter turn. DImed1atel.;y, llght the ~J.aae with the 
spark lighter. NeYer use a match. Next, open the preheating oxygen 
valve one quarter turn. AdJust the oJC;Ygen valve until. you have individual. 
cl.ear, bl.ue-white ~lames with sharp edges. 

D. Cutting. The metal. IIIIlSt be preheated with the above ~lame. Hold 
the burner tip at right angl.es to the surlace. Heat to a bright cherry 
red at one point onl.;y. '!hen press the cutting l.ever, hol.d1ng the torch so 
that the ends o~ the ~lame cones just touch the 1Iletal.. After burning 
through, move to the adJoining point. M:>ving too ~ast vill l.ose the cut; 
IIlOving too slow will :ruse the cut. To prevent slag :f'raII bl.ow1ng toward 
you, til.t the torch to one side aDd back the torch on slightl.;y :f'raII the 
plate. 

E. Securing Torch. 

1. TUrn off the acetyl.ene valve. 

2. TUrn oU the preheating ~laIIle oxygen valve. 

3. Cl.ose both oxygen aDd acetylene cylinder valves tightl.;y. 

4. Test cylinder valves ~or tightness. 

F. Safety Precautions. 

l.. See that hose connections are tight aDd that there are no 
l.eaks. Test ~or leaks with soap aDd water. 

2. Do not su1:merge the tip end o~ the torch into mol.ten metal.! 

3. Do llOt l.et unburned acetyl.ene gas accumulate in a co~ined 
space. 

4. Keep oil. and grease a~ ~rom the cutting unit. These sub­
stances ignite viol.entl.;y in the presence o~ oxygen under pressure. 

5. Al.~s wear goggles, l.eather gl.oves and protective cl.oth­
ing when cutting. 

6. Never depress the cutting oxygen lever unl.ess actuaJ.ly cut­
ting or adjusting the ~lame. 

7. Do not undertake repair o~ any part o~ this unit. Send it 
ashore ~or proper repair. 

G. stovage. Remember that this is an emergency unit and must be 
~ ~or instant use. It will be r~ ~or use U maintained as ~oll.ows: 
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a. Remove oxygen regulator fl'Qlll man1:f'0l.d. 

b. Attach pressure test gauge in pLace of regulator. 

c. Open both oxygen cylinder vaLves sJ.aw~, one at a t1llle. 

d. Read the pressure on the gauge. !l!l1s will be for both 
cyLinders. If the pressure is Less than 500 Lbs., repLace all three-­
cylinders. 

e. If pressure is more than 500 Lbs., cLose all cylinder 
vaLves tight~, remove the test gauge, and repLace the oxygen regulator. 

f. AcetyLene content does not need to be detenDined be­
cause consumption is in proper ratio to the oxygen. '!be gauge in the 
bottom of the acetyLene cylinder is not a true test of gas content (a 
:f'ull cylinder at 70 degrees will register 250 lbs.) 

2. Test for Leaks with soap and water. 

3. ibe torch is carried in the torch boLater on the right 
shoulder strap. stow the unit in the repair Locker in upright position 
away from ~ steam Lines or other sources of heat. 

4. If, on 0pen11lg the Locker, ;you smell acetyLene gas, Leave 
the door open, post a guard to prevent smokillg, and notify the First 
Officer at once. 

H. Re-ordering Qrlinders. 

L Ignore directions for change-over appearing on page 1.8 of 
NAVSHIPS 392-0003, Instruction Manual.. 

2. Remove the man1:f'oLd; remove all 3 cylinders from their cradle. 

3. Turn in o~ the empty cylinders for credit, using the appro­
priate shipping form. 

4. Order the foll.ow1llg replacements, usillg the .... ppropria te 
re~sition form: 

2 Oxygen cylinders 
L Acetylene cylinder 

44 Cubic feet of oxygen 
LO Cubic feet of acetyLene 

5. Indicate at the bottom of the re~sition that empty cylinders 
are beillg turned in. 
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v. SUMMARY. 

A. Give practical demonstrations at: 

L Breaking out the cutting unit. 

2. Lighting. 

3· Cutting. 

4. Determining oxygen content. 

,. Securing. 

B. Review the key points of ~esson. 

C. Review safety features. 

VI. TEST AND APPLICATION. 

A. ~t. Use these and additional. questions as an oral. quiz. 

L Q. Na/JIe the parts at the oxygen acety~ne cutting unit. 
A. a. one fire resistant ca.uvas carrying pack and harness. 

b. Two oxygen cylinders. 
c. one acety~ne cylinder. 
d. Two 5' ~engths of bose (one oxygen and one acety~ene) 

with preset pressure regul.ators for each. 
e. ()J.e type HE" hand cutting torch. 
t. ()J.e oxygen cyllnder manifoU. 

2. Q. What ~ves must be opened before the operator puts the 
oxygen-acety~ene cutting unit on his back? 

A. The ~ves on the oxygen and acety~ene cylinders. 

3. Q. What 1s the most iIIIportant limitation placed on the use 
of the oxygen-acetyhne cutting unit? 

A. It 1s for emergency use o~. and must be maintained in 
readiness for this purpose. 

4. Q. Where 1s the oxygen-acety~ene cutting unit stowed? 
A. It is stowed in the repair ~cker. 

5. Q. What 1s the gas capacity of the ox;ygen-acety~ene cutting 
unit? 

A. Gas capacity of the oxygen-acety~ne cutting unit is 44 
cubic feet of oxygen in two cylinders and a ~O cubic foot acety~ene cyllnder. 

6. Q. When is the oxygen ~ever pressed clown? 
A. ~e ~ever is pressed clown when r~ to start cutting. 

7. Q. What is the chief precaution that must be taken wen cutting? 
A. Do not sulmerge the tip of the torch 1nto mo~ten m~. 
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8. Q. Woul4 you lubricate 8:sJ:;f part ~ the outfit1 Give the 
reason tor your answer. 

A. No, it is dangerous to use oU or grease in the presence 
ot oxygen under pressure. 

9. Q. What is the pressure ~ev~ UDder which all. cyJ1nders 
IllUBt be repl.aced1 

A. 500 ~bs. 

10. Q. Why is it not necessary to check the acetyane pressure1 
A. Because due to the pre-set regulaton, both gases are 

used in the proper ratio. 

ll. Q. What is the procedure tor securing the torch1 A. a. 'l\Irn ott the preheating tlame acetyane val.ve. b. 'l\Irn ott the preheating tlame oxygen val.ve. c. ~se both oxygen and acety~e cyl.1nder val.ves tighUy. 
d. Test the cylinder val.ves tor tightness. 

12. Q. What protective cl.othiDg is required with the oxygen­
acety~e cutting unit1 

A. ~va:rs wear SOWes and. ~eather gl.oves when us1Dg this 
equipnent in addition to ordinary protective clothing. 

B. A,ppllcation. Bave each man demonstrate his ability to break out, 
light, use and secure the cutting unit. 
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ADVANCED DAMAGE CONTROL - For Deck and E!Ig1ne Personne~ (Lesson P1.sns) 

Section 3.12 

RADIAC INSTRUMEN'l'S 

I Objectives 
II Me. terial. 

III Introduction 

IV Presentation 
V Summary 

VI Test and Application __________________________________ ~,~i1~~~\~~~~~~~,~-·~t ______________ - r~ , 

I. OBJEC'rIVES. 

A. To familiarize repair party personne~ and members of monitoring teams with radiac instruments. 

B. To show personne~ how to operate radiac instruments. 
C. To develop an understanding of the capabHities, limitations, maintenance, and safety precautions to be observed in handJing radiac instruments. 

II. MATERIAL. 

A. Training Aids. 

"(,'r,,_ 

--:ll: .... ,-fP~1lm _ _II~Ift. ... .e6T'T3I3Qil:i:..,.)r-Il.\:B_i!Ift~."1!'e8M! __ e'ilt;t~8HI!.,.1.l8e..,!la ... ,..i!l:ite8041.lti8!efta-lB:lEe''.l8e-ee.It;f:~eHft~- ci d ~ Iasbz H\»S (ii _.wee) 

2. Film MN 8694, Radiac Equipnent (New film series to be r~eased). 
3. Survey Meter, Gemma High Intensity - AN!PDR-~a. 
4. Survey Meter, Beta-Gemma Low Intene1ty - AN!PDR-27. 
5. Survey Meter, Alpha - AN!PDR-~O (Passenger ships oruy). 
6. l'hospbor-Glass DoSimeter - DT-60!PD. 
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7. Pocket Dosimeter D4-9/PD. 

8. Computer - Indicator - CP-95/PD. 

B. References. 

~. Rad1ologi~ Defense, Volume IV. 

2. l'I\lc~nics for the Navy, NAVPERS lO850, Part 2. 

III. INTRODUCTION. 

A. Introcblce self and subject (Radiac Instruments). 

B. "Radiac" is the tem given to all radiologic~ detection instruments. 

It stands for !!ad1o~ogic~ !ctirtty ~tection, Identification ~ Qamputation. 

C. AN/PDP. is an abbrertation for "ArDr:! - Navy, Portab~e, D for radiac, 

Receiving". The number indicates the mOdeL rYr-60/PD stands for a "detecting 

portahle radiac" and CP-95/PD is a "computer, portab~ radiac". 

D. Nuclear radiation cannot be seen or f~t. Nor can it be detected 

by e:Ay of the five na~ senses. It is necessary to have speci~ 

instruments for its detection, and for detemination of the dosage rate. 

E. l'I\lc~ radiations given off by radioactive elements consist of 

3 baSic types - ~pba partic~es, beta partic~es and ga.uma ra;ys. 

F. In monitoring for nu~ar radiation, we II1USt determine its presence, 

~ocation, intensity, and the dose rate to which exposed personne~ have 

been, or will be, subjected. 

G. IlIlprovement and develo:flllent of new radiac eQ!l1:f111ent is a contilIUing 

project and progress is rapid in this fieM. curren~-availab~ equi:flllent is 

described herein. Dnproved equipnent will be furnished ships when availab~e, 

together with instructions regarding its use. 

IV • PRESENTATIOIT. Various instruments are required to detemine the type, 

location and intensity of radiation, ~ in the form of radioactive 

"fallout" material., after an atomic explosion. For this puipose "dose_rate" 

meters are used (sim1~ to "mi~s per hour" on a speedal!leter). For de­

temination of the amount of exposure to which personne~ have been exposed, 

"doSimeters" are used (sim1~ to "to~ mi~age" on a speedometer). (Show 

each instrument as you describe it and explain its use). 

A. !12!I~.:,,_Rat~!?te!_s...i9r Survey Meters). These come in three different 

types: ID-Rate Survey Meter, Hi-Rate survey Meter, and llpba Survey Meter. 

~. ~te survey Meter - AN!PDR-27 Series (Geiger Counter). 

'!'he AN/PDR-27 series radiac set is a porte.b~e, watertight survey instrument 

consisting of a ~ range Geiger-MUeller tube located in a probe, a higher 

range Geiger-Mueller tube located inside the case, an e~ectronic amp~ifier, 

a battery power SuPP~, a meter and earphones. 'lhis instrument is used 
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~or low inteJl8ity surveys and all persollDe~ moDitor1Dg. 
a. !l!ds device is capabl.e o~ detecting and measuring beta and gamma radiations together, or gamma radiation~. (See Section 2.~ ~or der1D1tions.) 

b. The main unit ~ this raaiac set, the raaiac-meter, is equipped with a ca.rry1Dg bandJe and it may wo be carried by its sboul.der barness. 'l!1e detector unit is contained in a probe which is attached to the meter by means o~ a ~~ex1.bl.e cab~e. ~ probe ill norm­ally carried in a "well" on the outside ~ the meter :trail which it can eaai~ be removed. When meaauriDg gaIIIIIa raaiation, the detector can be used in or out o~ the well; beta raaiatioDII, however, can be de­tected o~ when the detector is remOved traa the well and the beta shield on the probe is moved. aside. 

c. When the Ge1ger-Joheller tubes are exposed to gamma and beta radiation, they produce short vo~tage pul.ses at an average rate which depends upon the radiation intenaity in the viciDity ~ the tubes. 'l!1e meter gives a visual. indication ~ the raaiation; ear­phones in 'which a click is heard ~or each pul.se received are aao provided to give an aud:l.bJ.e indication. 

d. 0nJ,y the Geiger-Mleller tube in the probe is used ~or the two most seJl8itive ranges, 0 to 0.5 mr/br and 0 to 5 mr/br. 0nJ,y the Geiger-Mleller tube in the case is used ~or the two ~t seJl8itive ranges, 0 to 50 mr/br and 0 to 500 mr/br. 

e. !l!ds set bas a Six-position, rotary s~ector switch mechan1~ geared to the meter di~. Range s~s are color coded. 
~. 0nJ,y gamma radiation ~ieM strengths can be meaaured on the two ~ss sensitive ranges (0 to 50 mr/br and 0 to 500 mr/br). 
g. 'l!1e meter can be iJ Jnm1nated by tilting the raaiac set case at an ~e of about 45 degrees. 

h. The foll.ow1ng is a general. deScription and operating instructions ~or the AN/PDR-27C, ID-Rate Survey Meter. 

illustration) • 
(~) ~ Description of the AN/PDR-27C. (see 

(a) Meter design. 

(!) ID-R. Geiger-Joheller type survey meter. 
(!!,.) Measures GAMMA ~ for 0 to 500 mr/br. 
(b) Will detect BE'l!A rays wi th shie~d oU - probe end. (Close to ~ace.) 
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OFf BATT. "f/o. 

0"..-500 
. -50 
, '5 
.~ 

c~;;:'~ 
OFF 8< BATT check 

?C'ri'~ 
REEN-YELLOW 
5 MR/HR scale 

LIGHT BLUE 
.5 MR/HR scale 

LO-RATE SURVEY METER -AN/PDR - 27C 

(BETA - GAMMA LOW INTENSITY) 
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(g) Color code aDd range scale. 

(~) Yellow -- 0 to 500 mr/hr. 
(!') White -- 0 to 50 mr/hr. 
(~) Green-yellow -- 0 to 5 mr/hr. 
(d) Light blue -- 0 to .5 mr/hr. 

(J.) Meter range selector (Six positions). 
(~) OFF position - indicates batteries dis­connected, set imperative. 
(!?) BAi'T position - indicates condition ot: battery charge. 

(£) 500 mr/hr position. 

(~) 50 mr/hr position. 

(~) 5 mr/hr position. 

(~) .5 mr/hr position. 

(4) Headset is provided t:or audib~e s1gnUs. 
(~) 'l\:l source ot: clicks. 
(b) Rapidity of: the clicks indicate increase - in intensity. 

(b) Power supply. 

(~) One ~35 vo~t battery. 

(g) One 22.5 Vo~t battery. 
().) Two ~~ vo~t batteries. 

(c) Chassis design - portable battery operated. lla.t­teries are contained beneath the handl.e casting in a separate chamber. ~y can be removed and rep~ced without exposing the circuit. 
(!) Simplicity of: reading. 

(a) When ranges are cbanged, numer~ and - colors cbange. 

(~) Meter is read directly in mr/hr. 
(2) SIDooth painted surt:aces t:or easy decontami­nation. (Do not repaint). 

(~) Shoul.der strap lugs t:or carrying. 
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(2) Procedures for placing :1nstruJlleDt iuto operation. 

Bote: It should be checked ~t at least IIIOn~, 

since it cannot be checked out in azq area con­

taining radio-activity. 

(a) TUrn switch to BATT CONn position. 'D!.e indic­

ator should point to right of line marked BATT 
on meter dial. 'Dlis line is the poiut below 

which operating voltage is insu:f'ficient. 

(b) Check operation of the circnits, using the test 

sample. 

(l)-On 500 scale, meter should read "0". (Chassis 

- tube o~ on 500 scale.) 

(a) Place colored end of test sample in diIIIple 
- on bottom of chassis. 

(~) Meter should read 10 to ~ mr/hr. 

(g) TUrn switch to 50 range scale. 

(a) Place colored end of test sample in diIIIple 
- on chassiS bottom. 

(£) Meter should read 2. to ;!,2. mr/hr. 

(l) On 50 aXld 500 ranges, tube in chassis is in use. 

(!:) Detects aXld measures GAMoIA radiation on4. 

(b) For survey ~ these ranges, instrumeut is 
- turned facing toward the ~e. Probe 

well should be against body of operator. 

(~.> TUrn switch to 5 range. Use probe. 

(a) Place colored end of test sample against 
- the center of the probe. 

(£) Meter should read! to l mr/hr. 

(.2.) TUrn switch to 0.5 range. 

(!:) Place clear end of test sample aga1 nst 
probe to prevent overloading of the tube. 

(£) Meter should read :.! to :.l mr/hr. 

(c) Prior to use for monitoring: 
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(~) Arter check-out, :put on 500 scale and allow 
- to set for 5 miJlLltes to wam up all ~ec­

tronic caaponents. 

(g) 

(J.) 

(!t) 

PUt on harness. 

Connect the headset to its jack. 

Check BATT condition. 

(2.) start survey resdi nga on highest scale and 
work dawn. stop at range sc~e where meter 
gives indication of radiation. 

(6) For GAMMA survey, carry instrument at waist - ~ev~. 

(a) Maintain meter or its probe at same dis­
- tance from sur.tace. 

(b) TUrn instrument so tube in use is faciDg 
- source or highest indication. 

<:0 For BETA indication (Food or food preparation 
areas ma1~): 

(!:) Use probe with meter on 2. or ~ mr/br raDge. 

(b) Leave BETA shieU in pace for in1ti~ - readiDg. 

(c) Remove shi~d, take readiDg and calculate 
- BETA contr1bution. 

To illuminate for use at night or in dark 
areas, tilt instrument to about 45 degrees 
and small ~ inside will illuminste di~. 

(!!) ~bration: 

(a) Performed at authorized shore establlsh­
- ments o~. 

(b) Must be performed in an area free of ~ge 
- metallic objects to avoid inaccuracies. 

( c) Instrument shoul.d be recalibrated whenever 
- error is plus or minus ten percent. 

(d) To secure instrument: 
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(;!) Be sure instrument switch is OFF. 

(g) Replace in case and secure fasteners. 

(J.) For prolonged storage, ranove batteries. 

(3) Maintenance. At first opportunity send instrument 

ashore to nearest authorized shore maintenance activity. 

2. Hi-Rate Survey Meter - AN/PDR-1.8 Series (Scintillation Counters). 

a. The AN/PDR-18 series radiac set is a portable survey 

instrument consisting of a detector with a sensitive phosphor crystal elEment 

which fluoresces, or SCintillates, when exposed to gamma. radiation, a photo­

JIIUltiplier tube which JIIUltiplies the extremely SIIIall current caused by the 

radiation, an electronic amplifier circuit, a rate meter and a combination 

battery and vibrator power supply. ~s device is designed to detect and 

measure gamma. radiation only. 

b. It measures high intensity gaDIIIB. radiation over four ranges: 

o to .5r/hr, 0 to 5r/hr, 0 to 5Or/hr, and 0 to 5OOr/hr. 

c. It has a nine-position rotary selector switch mechanically 

geared to the meter dial. 'Ihe position of the switch at any particular t:lme 

shows through an opening in the meter face. '1he first five positions are fram 

OFF through battery checks and calibrations; the bac:kg:rouod for these posi­

tions is 'White. '1he last four positiOns are for the range scales; their 

backgrounds are color coded according to the degree of danger represented 

by readings in each range. 

d. A push-button il.lumination switch on the handle turns 

an internal lamp on to il.luminate the meter face at night or in dark areas. 

e. General description and operation of the AN/PDR-l.8A, Hi-R 

GAMMA survey Meter (See illustration). 

(1) Meter design. 

(a) High intensity SCintillation counter. 

(!) Gemma Survey Meter ONLY. 

(g) Range 0 to 500 Roentgens per hour (r/hr). 

(b) Range scale color code of the meter. 

Color Degree of dnager ~e of scale 

(~) Red Mortally dangerous Oto 500 r/hr 

(g) Pink Extreme danger o to 50 r/hr 

(J.) Orange Slight danger Oto 5 r/hr 

(!!) Yellow Negligible o to .5 r/hr 
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( c) Meter range se~ector. 

(~) Located to the right of the ba.ndle. 

(g) The se~ector knob has nine positions. 

OFF 
A-Batt check 
B-Batt check 

zero adjustment 
Cal adjustment 
500 r/hr 

50 r/hr 
5 r/hr 
0.5 r/hr 

(a) The above positions are printed on the diaL 

(E.) In the first five positions the diu 
background. is white. 

(c )The r""ai ni ng four posi tiona are for the 
- range scues of the meter. 

(d) Zero Adjustment Knob. 

(!) It is used to set the instI"Ument needle on 
zero prior to use. 

(g) It must be set prior to c~bration. 

(e) ~bration Knob. 

(!) Used to adjust the sensitivity of the in­
stI"Ument. 

(g) The sensitive e~ement is exposed to a source 

within the instrument. 

(2) Power Sup~. 

(a) Six dry cell II volt batteries. (Do not use 

photo-f~sh batteries). 

(b) Limited battery life requires zero ani sensitivity 

checks. 

(3) Chassis Design. 

(a) Watertight. 

(b) Portable. 

(c) Smooth hard finish for easy decontamination. (Do 
not repaint.) 

(d) S~~e operation. 
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(e) Easil¥ operated with gloves. 

(:f) IJlgs on instrument :for shoulder strap attacbment. 

(g) PUsh button on the handle :for dial illumination 
at night. 

(4) Operating Procedures. 

(a) Routine check prior to using the instrument on 
a survey. 

(!) TUrn the range selector knob :from "OFF" to 
"A" position. 

(~) It should read on or to the right o:f 
"All marker. 

(~) This indicates proper functioning o:f the 
:filament current supPl¥. 

(g) TUrn the selector knob to "B" pos1tion. 

(~) It should read on or to the right o:f 
"BI! marker. 

<!~) This indicates an ample power suppl¥. 

U) TUrn the selector knob to "ZERO" position. 

(~) AdJust needle to ZERO by means o:f the 
ZERO adjustment knob. 

(£) Essent1al to check ZERO :frequentl¥, 
espec1all¥ 1n the :field. 

(4) TUrn selector knob to "CAL" position. 

AdJust needle to calibrate :f'Ull scale 
de:flection. (Needle must settle on scale 
division :farthest to the r1ght.) 

(b) For detection and measurement: 

(1) Assure yoursel:f o:f instrument check. 

(2) Attach harness. 

(.J) Adjust instrument :for vaist level survey 
carry. 
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A:U readings must be taken at waist ~evcl. 

Maintaining the same distance from the 
surface being monitored will provide a 
true survey picture. 

(~) Turn range se~ector to the highest range 
s~e (0 - 500 r/hr). 

(a) llways start at the highest range scue 
- and work down. 

(b) Turn down to the next range that will 
- give an indication. 

(.2.) To illtuninate the diu at night, press the 
button on the ~e. 

(§) To secure the instrument: 

(!!:) Be sure that the se~ector switch is in 
the "OFF" position. 

spent batteries cause corrosion. ~ere­
fore, for pro~nged storage remove the 
batteries. 

(c) Re~ce the instrument in the case and 
- return to storage phce. 

(5) Maintenance. Confine maintenance to operating 
checks on face of instrument. 

(a) :tt the instrument does not satisfy check re­
CIJlirements, turn it in to an authorized shore 
repair faci~ty at the first opportunity for 
repairs and recUlbration. 

(b) Take the instrument to an authorized shore repair 
faci~ty once every six months for testing, over­
ha~ and re~bration if necessary. 

Note: This instrument is used for surveying areas suspected of being 
contaminated o~, never for personncl mOnitoring. 

3. llpha Survey Meter - AN/PDR-~O Series (ProportionU Counter). 

a. The AN/PDR-~O series radiac set is a portsb~e device to 
detect and measure the intensity of upha radiation. It consists of an 
ionization chamber detector, an e~ectronic smp~ier) a meter, a battery 
power supp~, and earphones. It measures upha radiation in disintegrations 
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per millUte per ~50 square centimeters. 'lbis is the area measured by the window in the bottom of the case. Therefore, this meter measures the disintegration of atoms in an area of ~50 square centimeters of surface of any object. The indicator reads up to ~O,OOO counts per millUte. Radiations are aUo indicated by clicks heard in the earphones. Since the range of an al.pba particle is ~" to 3" in air, readings must be taken c~ose to the surface of the materiu checked. TaIte care not to touch the surface since this wo~d contaminate the face of the ionization chaaber and cause an erroneous reading. 

charge switch. 
settings: 

POSITION 

b. This set has two switches, a function switch and a dis­The function switch has four positiOns with the following 

INDICATES 

OFF------------Batteries disconnected; radiac set is oft. 

CHG------------Btorage capacitor that maintains high vo~tage across ionization chamber is being charged. 

BATT-CONO------Indicates condition of the batteries. 

READ-----------Presence of radiation is registered on the meter. 

c. The AN/PDR-~O is operated frail a storage capacitor, not directly 1'ram the battery pack. The batteries are used to charge the storage capaCitor only. The discharge switch is used to discharge the capacitor and the ion chamber, which s~d be done before securing the instrument for stowage. 

d. To operate the set: 

(1) Turn ON/OFF switch to charge for 15 seconds - no more. Wh1~e charging, a buzzing sound will be heard in earphones. 

(2) After charging, a hissing sound will be heard in the earphones. This is called corona, and is caused by an overcharge. TUrn the discharge switch briefly untU the hissing stops, then turn to "discharge" once more. The instrument is now ready for use. 

(3) Allow the instrument to stand undisturbed for 1.0 millUtes. Then repeat step (2). Turn the switch to "READ" and check the background count. Clicks heard s~d be 1.ess than three per minute averaged over a five minute period. If the background count is more than three clicks per minute averaged for five minutes, turn the meter in for repair. 

(4) TUrn the functionU switch to "READ" and allow five minutes to warm up. Then proceed to take your reading. 

3-97 



COMSTSINST 3541.5A 
14 AusUBt 1959 

Headset 
Jack --_. 

r--., 

., 
'.:':_:.-:1 

c' 

'-......-J 

DEHYDRATOR 
AssEMBLY ....-

OFF 
CfiG I BATNTD / co 

O-READ 
" 

o 

9'''' 

Functioo. 
~ switch 

Discharge 
~ switch 

ALPHA SURVEY METER-AN/PDR-IO 
(FOR MONITORING FOOD) 

3-98 



COMSTSINST 354~.5A 
~4 AUgust ~959 

(5) When finished with readings, make sure you turn the :functional switch to "OFF". 

e. In order to permit reading the meter scale in the dark, a llght is inc~uded in the meter. :rt is turned on by tilting the meter 45 degrees :t'ram the horizontaL 

:t'. Description and operation o:t' the AN/PDR-~O (Used ma1~ :t'or monitoring :t'ood and :t'ood preparation areas). 

(1) It is a proportional counter for ALPHA contamination. 
(a) Detects ALPHA rays in the presence o:t' both BETA and GAMW. radiation. 

(b) Intensity shows directly on the meter in ALPHA disintegrations per minute per 150 square centi­meters (c:m2) x 1000. 

(c) Measures from zero to ~O,OOO disintegrations per minute (D/M). 

(d) Dnp~ys theory of ionization measuring pulses caus ed by burst, or avalanche, of ions from each ALPHA part1c~e entering chamber. 
(e) The clicks, heard in the headset, are f'ram pulses be­fore they are smoothed out for the meter. 
(f) It is not affected by GAMW. rays because the in­strument measures the amount o:t' large pulses or bursts. 

(2) '!'he instrument case is of 8J11m1rn"., it houses all un! ts, and it may be cOlllpl.etely disassembled. 
(3) '!'he headset provides an audible signal to check on :t'unctiOning of the instrument and to ~ca1:e the center of the source. 

(4) 

(a) Pane~ components. 

(;!) Two operating slf1 tches. 

(g) Headset receptac~e or jack receptacle. 
(.3) Battery canpartment cover. 

(b) Counter cbsmber. 
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0,) Chassis fol'lllS the top and thin foil 

aJ.umiIllllll window the bottan. 

(2) The entire instrument is waterproof with 

- the exception of the windows. 

( c) Debydrator. 

(1) Its purpose is to dehumidif'y the counter 

cbamber. 

(g) It turns pink when in need of drying out. 

"Tell-tale" crystals are normaJ.ly colored 

blue. 

(~) RepJ.a.ce the crystals after three (3) 

dryings. 

(!!.) Dry out crystals by heating gently. 

(d) To illuminate the meter scale for night use, 

tilt the instrument 45 degrees from the horizontal. 

(5) Placing the instrument in operation (See illustra­

tion). 

(a) Routine check. (M.lst AIMlAYS precede use). 

(~) Remove instrument fram case. 

(g) Connect the headset. 

CJ) Charge the meter. 

(~) Turn :t'unction switch to "CHG". 

(i) A buzzing sound will be heard in the 

headset. 

(ii) When charged, the buzzing will be 

followed by a hissing sound. 

(b) Meter requires from five to fifteen sec­

- onds c:ha.rging before using. This instru­

ment operates off a c:ha.rged high voltage 

capacitor not on d1rect battery power. 

(The batteries are only used to place a 

c:ha.rge on the capacitor). 

(!!.) Turn function switch to "lIATl' COND". 
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(!.) Hissing sound will continue. 

(!?) Meter acts as a vo~tmeter, indicates 
condition of the batteries. 

(i) If the meter reads to the right of 
the arrow, the batteries are good. 

(11) If the meter reads to the ~eft of 
the arrow, rep.lace all batteries. 

(1) With function switch remaining on "BATT CONn", 
turn the discharge switch counterclockwise 
and re~ease immediately. This removes the 
overcharge, called "corona", from capacitor. 

(a) Repeat as many times as necessary to 
- stop the hissing. 

(!?) When the hissing stops, repeat once more. 

(§) Allow the radiacmeter to stand undisturbed 
for ten minutes. Then repeat the procedures 
of (J)and (!!:). 

(I) Allow the radiacmeter to stand undisturbed 
for five minutes. ihen turn the function 
switch to "READ" position. 

(a) Check the instrument for background count. 
- With the instrument away from the radio­

active source in the case, the average 
number of c~cks heard in the headset 
shoul.d be ~ess than three per minute (aver­
aged over a period of five minutes). 

(~) P~ce meter over source in case. 

(!.) Meter shoul.d indicate reading. 

(!?) Radioactive source in the case is PO'l!E:!I­
TIALLY DANGEROUS. 

Note: If the instrument has been used in the ~t five days, steps (§) and (I) may be Omitted. 

(b) Detection and measurement. 

(~) Insure that the meter is charged and checked - out. 

(g)Turn the function switch to "READ". 
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(~) Lock the protective cover back to the side 
o:f the instrument body. 

(!t) Place the window c~se to the sur:face to be 
monitored. 

(a) Distance :from sur:face shou:Ld be ~/16" 
- :for sur:face measurements. Legs are pro­

vided :for use on a :flat sur:face. (Caution­
Do not· penni t the instrument to touch 
contaminated material as this will con­
taminate the window and give continuous 
f~e readings.) 

(~) Be careful. of any p,rotruding sharp ob­
jects which might puncture the window. 

(2.) Use the headset to ~cate the center of the 
source. 

(~) ~ the needle to sett~e on a meter scale 
division. Readings will be in disintegrations 
per minute per ~50 cm2 times ~OOO. 

( c) Add! tiona! readings. 

(!) For higher readings, no adjustment is necessary. 

(g) For ~er readings, adjustments will quicken 
the meter response. 

(!!:l Turn function switch to "BATT COND". 

(~) Turn back to "READ". Meter sho~d in­
dicate zero before being exposed to 
radiation again. 

(d) Indication for need of recharging whi~e using instrument. 

(!) Will need charging according to climatic 
conditions. 

(g) 

(!) Every two (2) hours in noma]. climate. 

(b) Every five to ten minutes in a hot humid 
- climate. 

When in need of charging, the meter will not 
stop counting on "READ" (the needle will not 
settle) . 
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(a) CoIl1'ine maintenance to the routine checks de­
scribed above. 

(b) When the instrument fails to respond proper~ 
to these checks, turn it in to the nearest 
authorized radiac repair shop ashore at the 
f'irst opportunity. 

( c) Every six months, take the instrument to the 
nearest authorized shore radiac repair shop 
f'or test, repair, battery cha.Dge and recali­
bration. 

B. Dos:lJneters Personnel Protective Devices) - The dos:lJneter is 
probab~ the most wide used instrument in the nuclear industry. It is 
an instrument designed to detect and measure an accumulated dose of' radi­
ation. There are two basic kinds of' dos:lJneters -- self-indicating and 
non-self'-indicating. Dos:lJneters are used to indicate the total radiation 
dosage to which an individl1al. has been exposed. 

1. Fim Badges. Fim badges, as the name indicates, consist 
of' small packets containing photographic f'im sensitive to gamma radi­
ation and beta particles. Each fim is packaged in a light-proof' envelope. 
An external metal shield f'its over part of' the packet. The unshielded 
portion will record both beta particles and gamma radiation while the 
shielded section will record o~ gamma radiation. 

a. Non self-reading f'im badges have to be sent to a lab­
oratoryf'or developing and processing. This results in a considerable 
time lapse between exposure to radiation and the final evaluation of' dosage. 

b. Self-developing f'im dosimeters based on the principle 
of Polaroid-Land. camera tim have been developed. 

c. An important requirement f'or all f'im dosimeters is that 
each batch of' f'im should be standardized. Different lots f'rom the same 
manufacturer differ suf'f'icient~ to make it unwise to use them without 
calibration. A control piece from each lot of' f'im must be developed 
without exposure" and used f'or canparison with each exposed piece of f'im 
in a "densitometer" to detel1ll1ne the dosage absorbed by the individl1al. 
f'im badge, and its wearer. " 

2. Phos~r-GlasS Dos:lJneter (llT-60/PD.) The phosphor glass dosi-
meter is a small elite case slight~ larger than an identification tag, 
containing a specia~ prepared phosphor glass crystal. Exposure of' the 
glass to gamma radiation produces cha.Dges in its internal structure so 
that when the glass is examined by certain special wave lengths of' ultra­
violet light, it will glow. The luminescence can be picked up with a 
photo-multiplier tube, and through an amplifier, can be made to indicate 
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the radiation exposure of the glass on a meter calibrated in roentgens. 
1be specia1 light source, photo-mul.tiplier tube, meter, etc., required 
for reading the glass are contained in an auxiliary dev1.ce ca11ed a 
"computer-indicator". ~e fIl-flJ/PD is a cumul.stive dev1.ce indicating 
fram 0 to fIJ DR. 

3. Pocket Dosimeter (IM-9/PD). ~s is a l.ow reading dosi­
meter shaped like a fountain pen and used for brief periods of exposure. 
Before wearing, the indicator DDlSt be set on zero with a radiac detector 
charger. It has its own self-contained direct reading sca1e. ~ese 
dosimeters detect and measure tota1 GAMMA dosage up to 200 MR. 

C. Radiac Computer-Indicator - cp-95/PD. 

1. Description. The Radiac Computer-Indicator is a portsb1e 
instrument designed for computing and indicating the tota1 amount of 
x-ray and/or gamma radiation to which dosimeter fIl-flJ/PD (and thus the 
wearer) has been exposed. ~e computer-indicator is operated from a 
l20 Vo1t, fIJ cyc1e AC power source. Its function is to read the exposure 
registered by the M-60/PD dosimeter which contains a crysta1 of phosphor 
gl.ass, coated with a specia1 silver campound. ~e fIl-60/PD is a cumu­
lative recording dev1.ce and readings indicate "tota1 cumul.stive exposure". 

2. Measuring Dosage. To measure the total accumul.sted exposure 
dosage of a M"'60/PD doSimeter, place the detector in the camputer-indi­
cator. It is exposed to a source of u1tra-violet light which causes the 
silver coated phosphor glass to fluoresce, emitting an orange luminescence. 

a. A stsndard crysta1 that has been exposed to a specified 
amount of radiation is contained in the skillet of the computer-indicator. 
~e computer-indicator is calibrated to this standard and it campares the 
M-flJ/PD being read with its standard to compute the reading. 

b. ~e luminescence emitted by the M-60/PD being read is 
measured by a photo-mul.tiplier tube, fitted with a fUter to E'l1mfnate 
passage of b1ue and green light. The photo-miltiplier tube employs the 
principle of secondary emission to amplifY the initia1 electron emission 
caused by the filtered orange luminescence illumination of the light 
sensitive cathode. 

c. ~e output of the photo-mul.tiplier tube is applied to 
an indicating circuit to indicate on a dia1 the accumul.sted tota1 amount 
of radiation, to which the dosimeter (and thus the wearer) has been 
exposed. 

3. Operation of Computer-Indicator CP-95/PD (See illustration). 

a. Connect power cab1e to computer-indicator and screw 
connector s1eeve up tight. Then plug into llO-l2O YoU, fIJ cyc1e AC 
outlet. TUrn on the power sw1 tch and allow five minutes to wa.m up. 

3-104 



(11) 

(3) 
(12) 

%AMp 

0 
3fSf\MP 

0 
SPARE' 

0 
5~~ 
.2.ooR 

@R 

REPLACE COVER AfTER U5/NG ON OFt§5 
200 • 00 ¥Oo s; ,0° 

POW~I'-" . 
@ 

e e C'~<. "oJ, 

® 
.<!, ADJ, 

I cA)©2d~ CHARGIO 
DT-60 A STD_ 

(5) (4) (7) 

COMSTSINST 35~1.5A 
1~ August 1959 

(2) 

(8) 

(6) 

(9) 

(10) 

Numbers refer to steps in operating procedures. 

COMPUTER - INDICATOR CP-95/PD 



COMSTSIRST 354~.5A 
~4 Auguat ~959 

m-60 position. 
(~) Extend operatiug ~ever aDd. IIOve ~ett to 't:barge" 

(2) !I.\u'n nOB-OFF" BV1tch to "OB" position aDd. then 
further contiDl1e to "START" until the red light at the u,pper center of 
the diu sbavs, then re~ease the BV1tch. 

(3) Flip the rauge sdector towe BV1tch (l.over ~ett 
side) to the 200R position. 

(4) Insert the m-60 do.1Jaeter into socket in the skillet. 

(5) Move the operat1ug ~ever to "CAL A" position. 

(6) With the l.over right side contro~ knob, adjust 
the back needle to "A" on the diu. 

(1) Move the operatiug ~ever to "CAL STD" position. 

(8) With the center right side contro~ knob, adjust 
the back needle to coincide with the red needle on the diu . 

. (9) Repeat (5), (6), (1) aDd. (8) until the back needle 
coincides 8Ucces8i~ with "A" S!Id red needJ.e. 

(1.0) Move operatiug ~er to "READ" position. 

(ll) Read accumulated dose on diU of meter. 

(~) U the needle registers past the 200R graduation 
on the l.over (back) 8cUe, throw the se~ector towe BV1tch to 600R and 
read the accumulated dose on the upper (green) scUe. 

NO'l'E 1: Operators IllUBt ~ t their maintenance to adjustments on the 
tront pane~, i. e., :ruses, RED and BLACX pointer adjustments. 

NO'l'E 2: ll5 Vo1t AC power sup~ !!!!!l. is to be used. It require8 
about five III1D11tes warm-up period with the se~ector towe BV1tch on the 
200R settiug. Bef'ore usiug a new instrument, remove the skillet stop, 
check val.ue of' STANDARD marked on top of' STANDARD, and check to see that 
the settiug of the RED pointer agrees with this val.ue. U DOt, reset the 
RED pointer by means of' the IIIIIBl.l. screw Just bel.ov the center of' the meter. 
It:)ve the skillet to the right and repace the skillet stop. 

b. CU1bration: Always cU1brate with the towe sdector 
BV1 tch set on the 200R rauge scal.e. 

(~) With the l.over knob on the right side of' the PBDd, 
adjust the needle to the "A" position - skillet in first position with 
shutter cl.osed, marked CA!. A. 
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