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GENER AL 


1. BUREAU OF ORDNANCE ACTIVITIES AND ACHIEVEMENTS DURING WORLD 
WAR II. AlthougJ1 it has been one of the major purposes of t he BUlletin to 
keep naval activities i nformed ot the progress of technical developments in 
ordnance, it has not been possi~le to i nclude in the Bullet in any appreciable 
amount of in.formation on naval ordnance activities in general. It is f'elt 

.that a summary of soma of t he general developments , problems, and a ccomplish­
ments of the war period may therefore be of interest. 

2. sc~ of the Program. The magnitude of the program of sUpply- . 
ing the fleet Wi oi"dIlilice during the emergency aJXl liar years had, of course , 
been f ar greatar than anything in previous naval history. Although this fact 
1s generally recognized, actual comparisons with previous periods are still 
startling. The only comparable program was that for World War I, 'Whioh was 
roughly a billion-dollar program. Expendit ure s for naval ordnance for the 
fiscal year 1945 alone were between .four and one-hal.f and five billion 
dollars - approx1mately twice the amount spent f or .naval ordnance during the 
lSo-year period preceding 1940. For t he World War I I period, incl.uding the 
emergency year s, 1940-1941, expenditures were roughly fifteen bUlion dollars. 
In terms of developments, of i tems of ordnance produced, of facUities 
established for production, of obtaining and training requiSite personnel , 
and of solving the problems involved in e stablishing the machinery for wartime 
development and pr oduction, the accomplishments of t he war period are no less 
striking than the recount of monies spent . The Bureau feels that i t can be 
justii':j.ably proud of these achievements without courting compl acency. 

3. Period o f 'Emergency Expansion. Beginning in 1933, t he U. S. 
policy of gradually building up to treaty limit ations brought renewed life 
to naval ordnance activities and called for a yearly pr ogram approximately 
2t times that of each of the annual programa from 1923 to 1932, but this 
expansion liaS orderly and normal and presented few of the problems of the 
later period. In the thirties, ordnance was manufactured in ordnance shore 
stations, of which f our were in ..actual production, in Army arsenals which 
had an excess capaCity, and in private manufacturing ~stablishments. A.rmy 
arsenals produced mechanical time fuzes and Bome projectiles and guns , while 
cOlmnercial plants produced armor, forgings, some fire control equipment, and 
considerable quant ities of unassemb1ed material; all other ordnance equipment 
was manu.ractured by the Naval Gun :Factory and other naval ordnance establish­
ments. 

4. The emergency expansion program actually got underway in t he 
spring of 1940 with t he passage of t he 11% and 70% Naval Increase ~cts. These 
Acts. authorized ordnance for a ship and plane building program far more 
extensive than any previous peacetime one, and the success lfhich t he Nazis 
were having in oVerrunning Europe necessitated the utmost haste in the 
execution of the program. While there were endless probl ems to be solved, 
including the improvement of existing and the development of new weapons, 
the basic problem was that of building a war production machine in peacetime. 
The avai~bility of funds was no longer a problem, but the necessary f acili-
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ties and the requisite knowledge of ordnance manufacturing were almost hope­
lessly inadequate. The shortage of machinet<;>ols and the "flatness" of the 
machine-tool industry constituted the most serious feature of the facilities 
problem. Between early 1940 and the end of 1941, a t wo-pronged f acilities 
expansion program was directed on the one hand toward t he expansion 01' the 
NaV'J ' s own ordnance manufacturing establishment and on the other toward 
bringing U. S. industry into the ordnance manufacturing progr am. In most 
cases, priva te plants had to expand their faci lities, either at their own 
or government expense . Pri or to Pearl Harbor Day, six new naval ordnance 
plants were authorized and a seventh was being planned, while existing govern­
ment manufac turing capacity was expanded, and the World War I plants at South 
Charleston, West Virginia, and at Alexandria, Virginia, were re-opened and 
enlarged . By the end of 1941, the Bureau had placed 112 contraots for facili­
ties, eight oi: which were for government-owned plants and the remainder for 
private plants . The total amount of these contracts was nearly 2! million 
dollars. The number of Bureau contractors increased from 2U3 in July 1939 to 
2381 by the end of 1941. In addition, ther e were on the latter date approxi­
rnatel y 5000 sub-oontractors. The funds involved in these contracts in 
December 1941 totalled $1,500,000,000, as compared t o $65,000,000 in July 1939 . 

s. Wartime Pr oduction. By T December 1941, the ordnance production 
machine was still in low gear but it was moving forward. Continued expansions 
in the directions already decided upon were necessary until the end of the war. 
The addition of new and the enlargement of ol d ordnance shore e stablishments 
of all types ultimately cost an estimated $850,000,000. A peak number of more 
than 25,000 prime and sub-contractors produced naval ordnance. The expansion 
of comnercial production f acilities through government financing from I July 
1940 to V-J Day totalled apprOximately $390,000,000. 

6. As the war progressed there were inevitable major shifts i n 
production to meet the changing tacti cs of warfare as well as to include new 
deve1.opments. During the emergency IE riod and the first two years of the war, 
greatest emphasis had to be placed upon the production of non-expendable i terns. 
By 1944 the procurement of non-expendables began to deCline; by early 1945 
there was a leveling off and even a reduction in a mnnber of expendable items, 
but these reductions were· offset by continued increases in r eqUirements fo r 
other expendables such as high capacity amnunition and roc~e ts . Late in the 
w~ t here were increased r equirements for underwater demolition equipment. 

7. In addition to arming the lJavy ' s ships, the Bureau s upplied 
the ordnance for the arming of 6229 merchant ships, and the Army was furni shed 
with certain fuzes, explosives, r ockets, various aviation fire control equip­
ments such as the Norden bombsight, and miscellaneous parts. In turn, the 
Bureau procured from the Army small arms and small arms ammunition, s ome bombs 
and f uzes, certain explosi ves and chemical warfare and ground equipment. 

8. The over-all trends in the procurement of naval ordnance equip­
ment may be seen from the following tables of yearly production of selected 
major items: 
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0­ MAJOR ORWANCE PROCUREMENT 
~Ca1endar Year) 


ITEUS 1940 1941 1942 1943 1944 


Antiaircraft Assemblies 

20mm Singles 

20mm 1'wins 

4amm Singles 

40mm Twins 

4<:mn Quads 

!VI Quads 


~ 

Turrets and )(OWlt s 

16"750 Tbr8e:auri Turret 
(BB61 I c:J\U Class) 

16"/45 Three-Gun Turret 
(BB55 NORTH CAROLINA Class ) 

12"/50 Three-Gun Turret 
(CD! J.LASK1 Class ) 

8"/55 Three-Gun Turret 
~ (CA68 BALTIMORE Class) 
~ 6"/47 Three-Gun Turret 

(Cl.55 CLEVEUND Clasa)
5"/38 l4erchant Type (Mark 37) 
5"/38 MllB (14arks 28, 29, 

32 and )8)
5"/38 Single BaBe Ring·Kark)O 

(nD Type) 
3"/50 Dry Type (J4ark 24, 20, 

am 22) 

Depth Charges (waded) 

1V2 ProJector c~e8 for 
Firo~tor5 lIarlC-oana IT 
(to d) 

0 
0 
0 
0 
0 
0 

0 

3 

0 

0 

0 
0 

8 

56 

0 

0 

° 


622 . 0 
0 
0 
0 

293 

0 

3 

0 

0 

0 
0 

63 

71 

317 

26,450 

° 

3Q,64C 
0 

'62 
503 
212 
453 

3 

12 

0 

U 

38 

° 
164 

618 

2,403 

140,886 

144 

49,358 
0 

2,511 
1,738 

530 
25 

6 

0 

0 

10 

32 
869 

202 

604 

6,488 

158,564 

337,418 

41,191 
0 

5,823 
3,747 

714 
0 

5 

4 

6 

39 

57 
1,851 

475 

129 

4,562 

241,189 

214,003 

To 1l/45 

2,924 
7,562
1,)46 
3, 421 

967 
0 

3 

0 

4 

9 

21 
874 

362 

90 

228 

55,039 

0 

TOTll 

124, 735 
7,562 
9,748 
9,415
2,483 

711 

11 

22 

10 

62 

148 
3,600 

1,274 

2,168 

13,998 

622,128 

551,565 



MAJOR ORDNANCE PROCUREMENT 

(Calendar Year) 

ITEMS 1940 1941 1942 1943 1944 To 11/45 TOTAL 

Torpedoes (Turned into Stor e) 
Aircraft and PT ltark 13 149 521 1,800 6,762 6,h63 645 16,)40 
Submarine Type Mark 14 6 554 2,368 6,610 7,046 3,475 20,059 
Submarine Type l4ark 18 0 0 0 1,160 3,733 3,204 8,097 
Surface Type Mark 15 315 774 274 594 5,762 533 8, 252 

P1re Control 
Gun DIrector lfark .34 0 0 37 25 30 36 130 
Gun Director Mark 38 0 4 10 8 6 ) .31 
Gun Director Mark 37 31 53 128 257 256 1)6 861 
Gun Director Mark 52 0 0 0 0 290 449 '139 
Gun Director l4ark 51 0 0 784 3,077 6,798 3,902 14,561 

(") Gunsight llark 14 0 0 1,439 23,917 41,886 17,550 84, '792 
0 

~ Fire Contr ol Radar 
Radar Equipment !&ark 8 0 0 18 77 110 0 205~-~ Radar Equipment Mark 12 0 0 0 8 412 280 100 
Radar Equipment Mark 22 0 0 0 1 556 336 893 

t"1 Radar Equipment Mark 26 0 0 0 0 421 357 718 

Avi ation Fire Control (To 1/45) 
Bombsight Mark 15 Mods 5-7 506 1,458 4,967 ll,696 .20,264 3,376 42,261 
Stabilized Bocbing Approach 
Equip . Jtarks I, 2 Mod 1 482 1,657 5,532 15,955 18, 442 4,763 39,180 

Rockets (Complete Rounds) (To ll/45) 
2U25 Aircraft (Sub.Cal. ) 0 0 0 0 6~8,ooo 4,209,000 5,057,000 
3VS and 5vo Aircraft 

(3~25 Mot or ) 0 0 0 23,000 717,000 474,000 1,214,000 
UO Ai r craft (5VO Motor ) 0 0 0 0 60,000 1,004,000 1,064,000 

l lU 7.5 Aircraft 0 0 0 0 1,100 )0 , 400 )1,500 
4~5 Barrage 0 0 0 158,000 1,019,000 480,000 1,657,000 
5~0 Spin Stabilized 

(Barrage ) 0 0 0 0 36,000 747,000 783,000 

-.J 
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MAJOR OR.DN!NCE PROCURElIENr 
(Calendar Year) 

ITEl1S 2nd hBlt 
1940 1941 1942 1943 1944 To 9/1/45 TC1l'AL 

n 

I 
~ 

~ 

Ammunition 
(LOaded and Med 
Projectiles) 

16" HC (1900u )
16" A.P (2700#)
14" HC (1275tt)
14" lP (1.14011)
12" AI> (114011 ) 
12" HC (940# & 

740#) 
8" iP ~335#)
8" A.P 260#)
8" He (26OU) 
6" He ~105#)
6" AP 130#) 
5"/38 VT 
511 /38 AAC 
3"1'50 AP, HO 

Com &. Ilium 
311 /50 AA 
4Qmn AP &. APr 
40mm II 
20mm AA 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

48,000 

0 
41,000 

°0 
o 

0 
0 
0 

° 0 

0 
0 

°0 
0 
0 
0 

485,000 

0 
2~,OOO 

0 

°4,406, 000 

0 
10,325 

29 
4,S43

0 

0 
0 

26,041 
5,168 

26, 508 
27 , 785 

0 
741,000 

.380,000 
554,000 

0 
9, 365,000 

153, 095,000 

9, 296 
4, 481 

12,475 
7, 431 

0 

911 
7,342 
8,546 

28,379 
170,202 

73, 601 
108,000 

2,084,000 

913, 000 
2,318,000 
2,813,000 

30,788,000 
408,039,000 

40, 884 
6, 962 

49,284 
6,474 
7,057 

7,01.3
45,300 
1,174 

89,699 
295, 780 
167 ,439 
482,000 

3,773,000 

1,461,000 
2,550,000 
5,109, 000 

88,364,000 
374,959,000 

35,886 
3,097

61,808 
1,125 
3,133 

9,280 
10,367 

0 
128,345 
182, 767 

48, .318 
716,000 

1,939, 000 

:JJ7 ,OOO* 
630,000 

3,805,000 
51, 315,000 

153,150,000 

86,066 
24, 865 

129,596 
19,579
10, 790 

17,204 
63,009 
35, 767 

251,591 
675,251 
317,143

1,306,000 
9,070,000 

3,121,000 
6,321,000 

11,727,000 
179,832,000 

1,153,639,000 

*'1'0 7/1/45 



9. Personnel. In the discharge of the Bureau' s t~mendeouslY' 
increased respons i bilities, a cons tant problem was that of obtaining adequate 
personnel. On 30 June 1939 there were 29 of'ficers and 236 civilians "on duty 
in the Bureau. At the end of August 1945 personnel on duty i n the Bureau 
included 1,335 officers, 614 enlisted men am women, and 1,475 civilians. 
mere were, in addition, 3,.312 officers, 33,4l4 enlisted, and 11 ,342 civilian 
employees in naru ordnance establishments . Reserve officers with the classi­
fication of' ~V(S ) numbered 6,299. Of' this number , 942 were on duty in the 
Bureau, 3,496 on duty within the -continental limits of t he United States, and 
1,861 on sea duty or attached to aotivities outside oontinental limits. 
Nearly all of the personnel included in this wartime increase had 11ttle or 
no previous naval ordnance experience. .l Bureau r equest in 1941 :for 40 
additional regular naval officers with ordnance experience was granteq, but 
the regular of'f'icers on the active list wo were attached to the Bureau allmY'S 
numbered considerably under 100. The peak number of retired "officers recalled 
to acti ve duty with the Bureau WJlS 25, but before V-J Day the number waB 

reduced to les8 than 15. 

10. Naval. Ordnance Establis hments. The expansion in naval ordnance 
establishments Is Significant both !"rom t he viewpoint of contributions made 
by the se e stablisbments during the war and !'rom t he long-r ange viewpoint. The 
establishment of a number of nenr naval ordnanoe plants not only added to the 
total productive capacity and gave a " fleJd.bility to the procurement program 
which would have been impossible of accomplishment with private contracts 
alone, but also added permanent sources of ordnance manufact uring to t he 
navaJ. establishment. 

11. New Naval Ordnance Plants established in the period 194~1945 
include those at Center Line, l4ich. , Canton, Ohio, louisville, Ky., Macon, 
Ga., l4illedgeville, Ga., I ndianapolis, Ind.. , Forest Park, Ill. , st. Louis, 
)(0. (which is not to be retained), Pocatello, Idaho, and Shumaker, Art. 
which was subsequently designated a naval ammuniti on depot) . The increasing 

magnitude of the problem of assembling, loading, storing, and issuing 
ammunition l ed to the establishment of three l arge Naval Ammunition Depots 
in the interi or of t he count ry - at Crane , Ind. , IIc.l1ester , Okla., and 
Hastings, Nebr. Among the more important nell' coastal depots were the Naval 
Ammunition Depots at Earle, N. J. , Charleston, S. C., New Orleans, La., and 
Fallbrook, Calif., and the Naval Magazine at Port Chicago, Calif., I ndian 
Island, Wash. , and Cohasset, l!a.ss. "Among the new stations of other types of 
permanent ~portance are t he Naval Ordnance Test Station j I nyokern, Cali:f., 
and the Naval. M:ine Warfare Test Stat i on a t Solomons, W . The nell' plant f or 
the Naval Ordnance Laboratory at White Oak, Md . , was also s tarted during t he 
war. At the end of t he war ther e were 75 active ""Shore s tati ons under the 
cognizance or t he Bureau of Ordnance . " 

12 . CASUALTIES mE TO UNAUTHORI ZED }lOm FICATIONS OF ORDtlANCE 
E-<UIPJJENT . During the active progress of the war , officers of the f orces 
afloat-frequently r eceived considerable encouragement, and occasional com­
mendation, from their seniors for exerCising ini t iative and i ngenuit y in 
modifying ordnance material in cases where apparently they acted without 
formal cocpliance with Article 972(8) of U. S. Navy Regulations, 1920, which 
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read as follows: 

"Changes, modi fications in" or addit:i,ons to ordnance 
material, or other material u.sed in cormection there­
with, shall not be made without explicit authority 
from the bureaus concerned." 

1.3. I n general, the over-all results 0 such practices, at least 
insofar as 1s indicated by reports reaching this Bureau, were not bad and 
resulte in relatively fe easualtiesj and while the war as being actively 
conducted, the Bureau did not feel it advisablo ' to oppose or directly 
criticize such practices. 

14. However, since the cessation of hostLlities, the Bureau feels 
that the provisions of Article 972, USt-.."R 1920, should be complied with and 
that in any investigation where it appears that the provisions of that 
article have not been complied with, the reasons, if any, for non-compliance 
should be explicitly covered. 

15. an:UIATlVE EDITIONS OF BJREAU OF ORDI'ANCE CIRCULAR LETTERS. 
The printing of NIvdRD oct GEl-4S, Restricted and Unclassified oranance 
Circular Letters, and OCt CEla-4.5, Confidential Ordnance Circular Letters, 
has r ecently been completed, and distribution is now being made. These two 
publicat.ions comprise a two-volume cumulative edition of all Bureau of 
Ordnance Circular letters in e ffect on 15 November 1945; and on receipt of 
these volumes, all individual copies of circular letters issued prior to 
that date may be destroyed. 

16. New circular letters will continue to be printed and distribu­
ted separately, but it is anticipated that when the number of these warrants, 
they will be collected and reprinted as supplements to the cumulat:Lve editions. ' 

17. BUREAU OF ORDNANCE SECTION OF THE CATALCG OF NAVY J.::ATERIAL. 
A complete list of 8i1 sect i ons that have aen published and distributed, as 
of the date of this Bulletin, is given below in the form of an alphabetical 
index. Each catalog should contain all of the sections iste below and the 
Bureau requests that each catalog user check the list carefully to be s ....e 
that every catalog i s complete. I f any sections of a catalog are missing, 
it is requested that a etail d list of the missing sections be submitted 
t o the Bureau of Ordnance Catalog Section, Buil ding 213, Naval Gun Pclc tory, 
Washington 25, D. c., so that the mis sing sheets may be supplied. 

18. The Bureau will appre iate receiving any comrr.ents" sugge s tions, 
or criticisms r egarding the ordnance section o:f the catalog . It is also 
requested t hat the Bureau' s Catalog Section be noti:fied immediately if any 
errors are f ound in t he catalog. 
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Alphabetical Index of the . 
Bureau of Ordnance Section of the Catalog of Navy Mater i al 

(Note: 	 Effective immediately the designation sheet mmlber 
will be discontinued and the section number will 
take its place) 

Section 	Number 

ADAPTERS 
Aircrai't Gun l!ount • • • • • • • • • • • • • • • • • • • .6315 

AVIATION ORDNAUCE SETS, KITS, TOOLS, Etc • •• .0 .6103 

BOLTS 
Bolts . . . . . . • . . . ., . . . . . . . . • . . . . • .7410 
Bolta, Trunnion Brackets, Trunnion • •••••••••• .6327 

BOMB AND AERIAL TORPEDO EQUIPMENT 
Bomb and Aerial Torpe do Equipment • • • • • • • • • • • .6101 
Bomb and Aerial Torpedo Handling Equipment •• • • • •• .6102 
Bomb R.a.cks '. • '. • • • • • • • • • • • • • • • .6110 
Bomb Releasing Gear • • • • • • • • • • • • • • • • .6140 

Bomb Shackles • • • • • • • • • • • • • • • • • • • • • .6115 


CARBTh"ES 
Caliber .30 Carbine lU. • • • • • • • • • • • • • .9601 

CHARGERS, GUN 
Charger.s, GWl, Electric ••• • • • 	 .6340• 
Chargers for 20rnm Automatic Gun • • • • • 	 .6338 

COhlPOSITION RESISTORS • • • • • • • • • • • • • 	 . 7860 
COlPUTERS 

lJarks 1 and 3 •• • • • • • • • • • • .4131 
Marks 6, 10, 11, 12, and 13 • • • • . 4132 
Star Shell ~k 1 • • • • • .4132 
Torpedo Data, Mark 3 . .. . . • • • . 4132 
Computing Instruments • • • • • • • .U30 

DEPTH CHARGE PROJECTORS 
Depth Charge ?rojectors ~k 6 ~ods 1 and 2 • • • • • • .3300 

DIRECTORS AND FIRE CONTROL SYSTEMS 
Uarks 51 and 52 • • • • • • • • • • • • • • • • • • • • .4ll1 
Torpedo Director ~k 31 • . • • • • • • • • .4ll2 

FEED ME,CHANIS~, 20t!1:1 • • • • • • • • .6365 
FUELS, LUBHICANTS, AND RELATED ITEMS • 	 • . 7230 

GENERATORS, S1:0KE SCREEN 
lark 1 liod 0, }.;ark 1 l:od 1, J.la.rk 4 ~d 0, 1:.ark 6 l~od 0 • .3400 

GUlIS (h!ACHU:E) 
Caliber .30 Bromrlng Uachine Gun (Aircraft) ••• • 	 . 6310
Caliber 	.;0 Browning t:achine Gun • • • • • • .5310
Caliber .45 Sub-1:achine Gun 1.:3 and M3 Al • • .9712 
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Section Number 
GUNS ()Q.CHINE) (Continued) 

Caliber .45 Sub-Machine Gun, Thompson 1ll928Al, IU, MUl. .9711 
't • • • • • • •Calibttr .50 Browning Jlachine GWl • • • • .5320 


Harid .F.!.r1ng Ilechanim Mark 2 • • • • • • • • • • • • • • .9646 

GUllS A.ND l()UNTS (INCWDING POIIiR DRIVES) 

Gun 1&oWltS, Ball and Socket (Aviation) • • • • • • • • • .6317 
Caliber •JO Vachine Gun Mount • • • • • • • • • • • • • .5312 
Caliber .50 l.!achins Gun Mount • • • • • • • • • • • • • .5321 
2<ADm J.J. Gun and l&ount •• • • • • • • • • • • • • • • • .5350 
4ClnD AI. Gun and Jlount •• • • • • • • • • • • • • • • • .5370
40mm Power Drive Mark 4 • • • • • • • • • • • • • • • • .5820 
31f/50 Gun and Mount • •• • • • • • • • • • • • • • • • .5220 
Grommets , Ferrules. and Dee R1Dg • • • • • • • • • • • • .7351 

~, VAI.T.ETS, AND SLEOOES •• ••• • • .7'l50 

KEEPERS, HASPS, IWIDLES, HI GES, AND BECKET PUTES ••• • .7350 

LANDING FORCE EXlJIPMENT (INDIVIIU.lL) . ...... .. . .9800 
WBRICATION ~IPMENT, Accessories and Fittings • •• • • • • 7510 

]lOBIIE ORDNANCE ~UIPMENT (AVI.tTION) • • • • • • • • • • • .6104 

.1420NUTS • • • • • • • • • • • • • • • • • • • • • • • • • • • 

OIL S'EA.LS • • • • • • • • • • • • • • • • • • • • • • • • • . 7365 
OPTICAL PARTS, Numerical Listing • • • • • • • • • • • • • .4390 

PERISCO ES 
PeriscQpes • • • • • • • • • • • • • • • • • • • • • • • .43~ 
Single bserver Marks ~,7,14,15,16,17,19,20.21,22,23, 

24,2$,26,27,28,29, and JO ..... . 4331 
Two Observer Warks 8, 13, 18, 32, and 34 • • • • • • • • .4332 

PISTOLS 
Caliber .45 Automatic, 1.tl911 and lD.91U1 • • •••••• .9631 
Caliber .38 Automatic Colt •••••••• • •••••• . 9635 
Caliber .32 Automatic Colt • • • • • • • • • • • • • • • .9635 
Caliber .22 Colt Service Ace •••••••••••• •• .96)l, 
Caliber .22 Colt Woodsman • • • • • • • • • • • • • • • .9643 
Caliber .22 Hi-Standard Automatic • •••••••••• .9641 

POSTS, Rear bunting, Aircraft Gun • • • • • • • • • • • • .6330 
POYlER UNITS, Pneumatic , for 14a.rk! 14 and 15 Gun Sights •• .4128 
?YRarEC C ~UI P!!E1IT • • • • • • • • • • • • • • • • • • • .0650 

RANGEKEEPERS J )£arks 1, 8, and 10 • • • • • • • • • • • • • • 3l 
REVOLTh , Caliber .38 Special Smith and eSBon, 

1:ilitary and Police • • •• • ••••• •• •• .9651 
RIFLES 

Caliber .30 Aut matic, Brolming M1928 A2 •••••• • • .966l 
Caliber . )0 U. S. Ul90JAl, Ml90JA,3 ••• • ••••• • • .966$ 

.9670Caliber • 30 Lll. Rifle • • • • • • • • • • • • • • • • • • 
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Section Number 
RI FLES (Continued)

Caliber.30 Training Dummy Rifle •••• • • • • .9688 
Caliber .22 Mossberg Rifle Model 44 u. S. • • • • • • • • .9680 

RIVE'I'S •• • • • • •• . ..... • •• .7430 
ROCKET LA.UNCHERS and Control Equipment • ••••••••• .5725 

SCR.J!.'"1VS . • • • • • •• • •• •• • • • • • • • .7440 
SCREn'DRIv'ERS .. • • • • • • • • • • • • • • • • .7150 
SHOT GUNS 

Caliber .45 Line Throwing Gun • • • • • • • • • • • • • .9611 
12 Gauge Remington, Model 11A and 12 Gauge, Sportsman 

Riot Type, their ..lccesaories, and Spare Parts •••• .9701 
12 Gauge Winchester (Riot Type) •• •• • ••••••• .9705 

SIGHTS AND SI GHT AUXILIARIES • • • • • • • • • • • • • • • .4120 
S~OKE SCREEN E~UIPMENT (AVIATION) • • • • • • • • • • • • • .6600 
SPONGES, Bristle ••• • • •• •••••••••••••• .8306 
STABLE 'F.I.EMENTS • • • • • • • • • • • • • • • • • • • • • • .4140 

TEIESCOPES 
Antiaircraft Marks 21,36,37,48,49,74,78, and 82 •••• .4312 
Binocular Type Marks 30,79, 86, 90, and 91 •••••••• .4314 
Fixed Prism, Not otherwise Classified, Marks 13, 15, 16, 

17, 20, 22, 42, 43, 44, 45, 53, 65, 66, 69, ani 76 • • .4315 
Movable Reflecting Element Marks 38, 50, 52, 57, 58, 59, 

60, 61, 62, 63, 64, 67 , 68, 70, 71, 12, 73, 80, 81, 
83, 84" 85, 87, and 88 • • • • ' • •• _• ••••••• • . 4311 

Straight Bocty Mark! 8, 11, 12, 18, 23, 26, 27, 28, 29, 
31, 33, 34, 39, 40, 41, 51, 56, 75, and 89 • • • • •• .4313 

Lead Computing Sight • • • • • • • • • • • . ' • • .4317 
TOl:PIONS • • • • • • • • • • • • • • • • • • • • • • • • • .8350 
TORPEDOES~ ~rks 13, 14, 15, and 18 • • • • • • • • • • .2600 
TORPEDOLAUNCIITNG E~UIPMENT ••••••••••• • •••• .3500 
TORPEDO LAU!;CHING RACK • • . ' • • • • • • • • • • • • • • • .3505 
TRANS1.!ITTER, Wind, J.!a.rk 4 Mod 0 • • • • • • • • • • • • • • .4150 
TRAP SHOOTilm EQUIPL:ENT • • • • • • • • • • .• • • • . 6550 

VAJ..,V-i!.S, HYJ...JtAVUC GUN CHARGING •• •• • .6335 

WASHERS . • • • • • • • .7450 

**** *** *** * ************ **** * 
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MAIN BATTERY 


81119. ; CAI~'lHREE-G TURRET FCR CAl39-CIJ.SS CRUISERS. The 
design ot the 8n raP~ thr8 gun turret tor the CA139-claS heavy 
crui rs ( s8e Bulletin 4-45, paragraphs 55-57) is now complete. Recent 
tiring testa have indicated & tiring rate of over 10 rowxiB pe gun per 
minute . I t is e~ected that u t ensi :ve tests of the pilot turret will cem­
mence in Augwst at the Nava.l g Ground, Dahlgren. 

20. SuWl nt1ng the inLo tiOD oonta1md in the previous Bulle t in 
article on th1 turret, the 11luat rations .and oapti ons on page -17 shOW' the 
princi pl of 8.DIIlUn1t:1on handling tran the t op ot the hoj.st to t he sllde and 
the t ter ot 8DIDUIlitioD on the slide. 

21. 6n~7 DP TBREZ-QUN 'fURBBT. A new 6 /47 dual purpose t hree-gun 
turret 18 beingdOgned by & BUreau. 'l'h1s turret ~ expected to have a 
ate ot fire in a ces s of 25 shots per gun per minute at all angl es ot eleva­

tion. ADlmmit10n will probably be fed into each hoist on an endless chain. 
Frca t be time the t ion is in the chain until 1.t is fired, i ts handling 
w1ll be cOlDpletaly automatio. Almunit10n handling £ran the top of the hoist 
to e slide and the ter of ammun.1.t ion on t he slide w1ll. be s imilar in 
p oiple to that used. in the 8"/ 55 caliber tunoet s of the CAl39-olass 
cruisers. One-man control will repl ace the conventional pointer, trainer, 
and flight set ter t or ant.1a1rcratt tire in local cont.rol. 

*** * ****** *** * ******* ***** 
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FlGURE 1 - RIGHT Gm~ POCKET OF CAl39-CLA.SS 8"/55 TURRET 
SLIDE AND PCNIDER HOIST GENERAL ARRAnz~NT - LEFl' REAR VIDf 
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OH:RATION OF SLIPE - FROJEcTIIB AND POWDER LOA.Dnll S~tlEr«:E 

FIGURE 2 - GUN CJWmER EMPTY, BREECH OPEN, R.UIl(ER RETRACTED, TR.A.NSH:R 

TRAYS IN FIRING POSITION, HOIST CRADLES IN RECEIVING POSITION 


FIGURE 4 - PROJECTILE I N TRANSmR TRAY. 

HOIST CRADlE IN DISCHARGE POSITION 


FIGURE 3 - PROJECTILE IN HOIST CRADLE, FIGURE 5 
SPRIKl COMPRESSED AND RETAINED BY PAWL TRANSFER TRAYS IN mD-CYCLE POSITION 
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OPIRATIOlf OF SLIIB 

FIGURE 6 
PROJECTIIE J.ND POIfllER LOlDING SEQUENCE. 

T.UNSFER TRAYS IN TRANSFER POSITION, 
lWDIER BEGINNING !Wi STROKE 

FIDUHB 1 - PRO.JBCTII& " POIIIBR LQLDING ~ENc! • 
.uomml OO IN ClWIBIm, lWoIKER RETRlCTBD, BREECH 

CIaml, TlWfSPZR ruYS IN FIRING POOInON 

FlOUBB 8 - EI&PTI CASB EJECTION. 

OUIDIm ACTIOR OF lWPl'Y CASE LOMlI­

TlJDIlW.. GUIDE AND IBFLECTIE BRACKET 


FIGURE 9 ...; EJ.IPrY CASE EJECTION. 
El.!Pl'Y POWDER CASE TlJAY IN FIGURE 10 - EMPTY CASE EJECTI ON. 

l!ID-CYCIB POOrrrON CASE EJECTOR TUBE COVER OPERATION . 
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22. GUN F.I:lm CONTROL SYSTEM II1RK 67. The Bureau is developmg a 
new dual. purpose, long range system deSignated as the Gtm Fire Control System 
l4ark 67. This syBtem n ll inolude a Gun Director Mark 67 "that is similar to 
the Gun Director Mark 37 , a C9JIlputer Mark 47 that is s1milar to the Computer 
Mark 1, and a Stable Element liark 10 that is similar to t he stable Element 
l4ark 6. A brief description of each of these components is given below.- It 
is hoped that the development and manufacture of the first two prototype 
systems will be completed by t he SWImer of 1948. 

23. Gun Director Mark 67. The · Gun Director )lark 67 will be an 
automatic r adar tracldng director With a 15' base stereo rangetinder . A one­
man t.racking control station with a maximum speed in train of about 500 /sec. 
and a maximum speed in elevation of about y:P/ sec. will. be devel oped for 
optical oontrol. Handwheels wi11 be provided for the pointer and trainer for 
s tandby operation. Each of the operators will be 1Urn1shed with dual magni­
fioation, binocular telescopes. The pointer will also serve as t he one-man 
tracker. A s tudy i s now being made to determine t he feasibility of cross­
leveling the entire director a s one unit instead of separately cross -leveling 
t he radar ant ennas, rangefinder, telescopes and slewing sight. This radical 
departure 'fram the Gun Director Icfa.rk 37 has many advantages, among which are 
the following: simplification of the gearing f or cross-level, more positive 
seal ing of the rangefinder and opt i cs to t he shield, much improved optical 
oontrol by eli.minating moti.on between operators' heads and bodies, thereby 
permitting full use of binocular type eyepieces on .the telesco~s, and an im­
provement in collimation of the various' lines of sight. Two cros::l-level 
trunnions located fore and aft on the centerline of the director and outside 

. the shield will be used if the study is approved. The Naval Gun Factory is 
developing t he director and the General Electric Company is developing the 
amplidyne power drives. 

24. Computer l4ark 47. The Computer Mark 47, being devel oped by the 
Ford Instrument Company, nil incorporate all of the advantages of the Can­
puter llark 1, but will eliminate all of the latter's disadvantages. The com­
puter will deliver dual ballistics simultaneously with almost instantaneous 
r ate control and solut ion of the problem. The computer will be autoI!latic in 
operating wi t h high-speed, high fidelity electronic fo11aw-up for fast input 
and outout Quantities . Class B errors will be r educed to a minimum with new 
electro~c ~amputing networks and new mechani cal computing mechanisms. It is 
expected that the computer will occupy the same deck space as the Computer 
Mark 1, but will have a height o f about six f eet, with dials and lalObs on a 
vertical or inclined front panel. 

25. Stable Element Mark 10. The Stable Element Mark 10 will be 
developed by the Irma Corporation with the objective of providing a more 
accurate and reliable s table element than the present Stable Element Marl<: 6 
and with limit s of *400 in both coordinates. A new gyro will be incorporated 

18 CONFIDENTIAL 



with a new electrical erecting system. New pick-ups and follow-upl!I will be 
included. Special provision will be incorporated for adding various correc­
tions--for~ accelerations , turns , latitudes,. etc. The stable Element Mark 10 
will have synchro input of ~ctor train and ,synchro output.s of level and 
cross-level. 'l'h1.s will permit its use in various types of fire control 
systems such as 'lmderwater, surface, and antiairCraft. l4echanical shafting 
outputs will be eliminated. Transmission t o the Computer Mark 47 or other 
equ1pments will be by synchro circu1ts viA t he fire control sw1tchboard. 

26. 

27. The Bureau is investigating methods ot modii'y1ng all Ctmlputers 
Mark 1 With 5"/ 3FJ ba.ll1stics to eliminate these ditferences. I t appears that 
a new set of ballistic cams will be required for each computer if it i s 
desired to have the computers conform exactly with the new ballistic data. 
Hcnrever, this rill require f rom one to two years to aocomplish and may no t be 
feasible from the standpoint of available .funds . In the near future, the 
Bureau will issue a circular letter g1ving detaUed instructions on how to re­
set the Computers Mark I to approximate the data contained in OP 55lA. This 
method will consist of adding spot.s in elevation, replacing the initial 
veloci ty dial, and altering the init1.al velocity s t ops . The c1.rcular letter 
will contain a paper I.V. dial for temporary use over the present I.V . dial . 
An Ordalt will be issued later to provide a new I.V. dial. 

28 . 5"154 DP SOOIE GUN }JOUNT MARK 42 llOD O. A new 5"/54 dual 
purpose single gun mount is being designed . At present the design is in a 
very fiuid state. Numerous new ideas and control systems are being considered 
for possible incorporation into this mount. 

29. AIl increase in the accel eration rates of both elevation and 
train i s contemplated. The rate of fire is expected to be in excess of 35 
rounds per minute at all angles of elevati on . Ammunition handling will be 
compl etely automatic from the fixed structure to t he rot ating s truot ure and 
thence to the gun. The powder case and pro j ectile will be separately but 
simultaneously loaded into a common hoist . The handling of the round, after 
it has been loaded into the hoist, will be similar to that of fixed ammunition. 
Two ammunition hoists per gun, one on each side of the gun, will be required. 

30. It is expected that one-man control will el1m1nate the necessity 
for t he pointer's, trainer 's, and sight set ter 's stations. 

31. 3"~50 CALIBER TWIN MOUNT l4ARK 21 . A.s mentioned in Bulletins 
2-45 (paragraph ~l ) and 4-45 (paragraphs 3a:39), a 3"/50 rapid fire twin 
mount employing only VT-fuzed projectUes is under . development for use where 
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5"/.38 CALIBER AA GUN, I.V. 2550 F . 5. 
DIFPERENCES IN SIGHT .ANGLE -AND TIME OF FLIGHT 

BB'l'WEEN OLD AND NEW AA BALLISTIC DA.TA.* 

Slant posItIon Ingle 
~.,Range ~OO . lioD 


Yarde Il.. Old Ditt. New Old DIlt. Nn ala: . DiH. 


SIGH"l' ANGLE IN llINUTEs 

2,000 63 59 4 6l. 58 3 51 46 5 
4,000 143 1.36 7 134 1.34 112 110 .2 
6,000 251 244 7 237 246 - - ° 9 194 205 -u 
8,000 4ll 396 15 382 402 '-20 316 338 -22 

10,000 - 623 610 13 589 620 -31 489 529 -40 

WO 80° 

2,000 . 34 28 6 14 10 4 
4,000 74 11 3 28 24 4 
6,000 128 133 -5 48 46 2 
8,000 208 221 -13 76 75 1 

10,000 328 347 -19 120 120 0 

Tnm OF FLIGHT 

0" 20" 40~ 

2,000 2.W 2.62 -.02 2.60 2.64 -.04 2.62 2.65 . - .03 
4,000 5.84 5.84 0 5.87 5.98 - .ll 5. 89 6.05 - .16 
6,000 9.99 9.91 .08 10.00 10.28 -.28 10.04 10.49 - .45 
8,000 15.27 15.06 .21 15.3.1 15.69 - .38 15.42 16.13 -.71 

10,000 21.52 21.22 .30 21.80 22.32 "';.52 22 .24 23.17 -.93 

600 BoO-
2,000 2.63 2.66 - .03 2.63 2. 67 -.04 
4,000 5.92 6.11 -.19 5.92 6. 05 -.13 
6,000 10.10 10.55 -.45 10.13 1.0.49 -.36 
8,000 15.56 16.27 -.71 15.64 16.14 -.50 

10,000 22.74 23.70 - .96 23.10 23.70 -.60 

*New refers to OP 551A 
Old re fers to BuOrd Sketches 61181 and 61188. 
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40mm quads are now used. Production o:t 490 of these mounts has been authorized 
:t~ -installation OD_.CAl.39-clua and CIJ..44-claes vessels and various other 
CL's, CVB' s, Ci'.-, and OO's. It is nowpJanned that this mount w1ll not have 
the conventional pointer am trainer, but will have a one-man control station 
on each side, one :tor antiaircraft fire and one :tor surface :fire . It is also 
planned that later Mods w1ll be equipped with Gunar (on-mount radar). 

32. A 200-round rapid fire burst and several. less extended bursts 
fired with t he first experimental. loader ( S88 photograph below) have indicated 
that a rate ot tire slightly- higher than 50 rounds per gun per minute can be 
attained. ~ pre-production developmental lDOunt will be re¢y for test in 
about a month and a second one in the fall ot 1946. I t is expected that the 
first production mounts with power drives will be ready for test in the spring 
o:t 1947. The .t1rst 275 mounts will have amplid,yne poW8r drives. 

)"/SO EXPE:RIWENTAL LOADER ·MARK 1 
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33. 3" 10 CALIBER TWI!-I MOUNTS UARK 28 AND JlARK 29. 1"'0 general 
over-all designs and the etai es ign 0 Bever Bub-assem lies for the 
3"/10 machine gun (performance requirements f or which were outlined in 
Bulletin 4-45, paragraph 4l) have been approved. Manufacture of' parts for 
pilot mounts and tests to determine strength, durability, and functional 
characteristics of various components are underway. It is expected that the 
first complete mount will be ready for test .firing late in the summer of 1947 • 

.34. 3"110 CALIBER GUN. The first 3"/10 caliber gun barrel, to 
fire l5-lb. proj ectiles at 3466 r.s. muzzle velocity (see Bulletin 4-45, para­
graph l5 (a» has been fired 168 ESR slow fire. The barrel appears t o be 
satisfactory except for the experimental chrome plat ing ( ~006 thick). Plans 
for modified plating are underway. Tests are continuing on several designs 
of projectiles t o determine the best pro j ectile-gun combination. 

35. 3" HYPERVELOCITY GUN - EXPERIMElITAL. In cozmect ion with the 
design of the experimental jil hype rveloc i ty gun mentioned in Bulletin 4-45, 
par~graph 15(d), further study has indicated that a squeeze-bore type of gun 
would be more pract icable than a smooth-bore type. '!he Bureau has , there­
rore, initiated a project to design, manufacture, and conduct firing tests of 
a gun with the following proposed interior ballistic performance: 

(a) 	Squeeze-bore projectile of 3" emergent caliber, 
weighing 15 pounds, of suitable design to permit 
explosive loading and VT fuzing. 

(b) 	Muzzle velOCity - 6000 f.s. 

(c) 	llaximum powder pressure - 34 tons/ sq.in. 

(d) Gun barrel - 4"/3" squeeze-bore - 147 emergent 
calibers long. 

36. The purposes of this project are: 

(a) 	To detenuine the practica.bility of obtaining 6000 f. s. 
with a projectile having general characteristics 
which would be acceptable for service use. 

(b) 	To obtain data. on interior ballistic characteristics, 
heat t;ransfer, gun wear, and exterior ballistic per­
formance at high velocities, high pressures and high 
densities of loading. 

,37 • This project is considered a purely experimental one for the 
purpose of obtajning technical data. No consideration is being given to 
adopting the gun as a service weapon in its present design stage. 

38. 20ldM AA GUNS - OOUBIE LOADING STOP PLUNGER HOLE . Since the 
i ssuance of Ordalt 2417 , which eliminated the double 10adiIlg stop on 2Qmn 
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maohine gun meohanisms, suggestions have been reoeived from the service that 
the Ordal t be revised to provide. for plugging the double l oading stop plunger 
hole :in the breech casing. Plugging the hole was suggested to prevent the 
accumulation of dirt and t o provide protection til the event that a barrel 
should be inserted inadverteijtly without t he lower double loading stop 
plunger in place. 

39. At the t ime Ordalt 2417 was issued, consideration was given 
to plugging the plunger hole in the breech casing. However, extensive firing 
tests were conducted on guns having the double loading stop parts removed 
from the breech casing without plugging the plunger hole, and no mal1\mction 
or abnormal operation resulted. It is considered that a malfunction caused 
by dirt from the upper plunger hole is highly improbable even With an exces­
sive accUl:lulation of dirt, and it appears that no difficulty will be en­
countered if no'rmal gun maintenance procedure i s followed. 

40. Plugging of the hole by ships ' forces is considered undesirable; 
if a gun should be fired without the 101ftlr plunger in place, the plug might 
be ejected at high velocity and thus be a serious hazard to personnel. 

41.. It is considered that no difficulty fran dirt acoumulatlon can 
occur if the gun is given a reasonable aJlr)unt of ma.1n~nance arxl that casual­
ties resulting from. tiring the gun 'Without the lower plunger in ' place can be 
prevented by adequate inspection of each barrel be fore insertion. As gun 
barrels are no l onger drilled for t he lower double loading stop plunger, the 
possibility of l oss of the l ower plunger w11l eventually be eliminated. 

42. IIJZZIE BLAST OF 10tN VERSUS NKIf GUNS. When" badly_1'I1 
51'/38 callber guns (eaCh li&Y1Dg about 8966 ISR) 1I9re fired at an ant1aircra1't 
t raining center_ to compare gun life with and without chromi,.. plating, it was 
reported that blasts were unusua.l.ly severe and caused temporary inJur,y to the 
personnel operating the gun mounts. 

43. This alleged effect appeared new and unexplainable and. to inves­
tigate the matter further , these two worn guns and a new gun were fired at the 
Naval Proving Ground, Dahlgren. Observers in appropriate positions on the 
mounts did not not ice any difference in intensity of muzzle blast, and approxi­
mately the same blast pressures were obtained with both the worn. guns and the 
n9'W' gun. The Bureau, there fore, can offer no ready explanation for the re­
ported excessive muzzle blasts at the training center. 

** * ********* * ** * *** * ****** 
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RADAR. . 

44. . RADlR ~UIP1IEN'1' MARK 47 1IDm~ 2, .3 AND 4. Radar Equipment 
Ilark 47 is an t:sana~l'Ire co~tr01 raaar ~pmant tiEang developed for use 
in Gun Fire Control System )(ark 61 1DBtead of Radar Equipnent )(ark 43, which 
1Rl8 preTiouaq planned for this 8)"8tam and. reported in Bulletin 2-4.5, para­
graphs 28-.39. Ita main components are two belOlMieck operating 09nsoles. 
The main console 1s similar to the operating consol e or R&dar Equipment Mark 
39)(od 3 ( see Bulletin 1....lJ6, paragrap~ 43-45) which contaiDs a power supply', 
t he range unit, modulator, and cathode ray oscilloscope 1.Diicator and cir­
cui-ts appropriate f or enabling sa .operator to range on targets out to 30,000 
yards. The other console, which 1s to be mounted alongside the main console, 
consists of &"1'1 automatic tracking unit, target a cquisi.tion unit, and servo 
ampl1£ier. 

45. Radar EquiID3nt Jlark 47 provides the Gun Fire Control System 
lIark 61 with automatic tracldng in traverse and elevation and its target 
acquisition features permit a below-deck operator, bw means of a joy-st1ck 
control, to acquire designated targets in the shortest possibl.e t ime and to 
conduct organized search of assi gned sectors when necessary. A Plan Position 
Indicator in the equipnent repeats e i ther ship1s search or P..adar Equipment 
liark 47 information at the choice of t he operator. Matched pointer dial 
groups are employed f or ut:U1zing train" e~evation, and range designa.tioD of 
targe t s from CIC. 

46. The· antenna, a .30- parabolic reflector illuminated by a verti­
cally polarized, nutating waveguide feed, w1ll be mC>lLnted on the gun director. 

47. Information on Radar EquiJ:IIISnt Jlark 47 1Iil.l be included in OP 
1562 on Gun Fire Control System J:ark 61, which i s under prepanltion. 

48. JET PIANE TRACKING TESTS WITH RADAR EqJI~ 14lRK 25 MOD 2 . 
Tracldng tests ;:rib a developmental moael of Radar EqUipment Li"k 25 JI40d 2 
(described in Bulletin 3-45, paragraphs 71-75) wer e conducted at the Bell 
Telephone Laboratories, Whippany, New Jersey, usirig a conventional aircraft 
(Fhu-4) and a jet plane (P-59) as the target s in a total of fourteen runs. 
The results of these tests'are summarized bel ow: 

Summary of Averyes 

Aspect Target Auto-rad* lIan-rad** 

Nose 
Nose 

P-59 
Fhu-4 

H11, 600-27,700 yds. 
, 18,700-)6,400 ydB. 

)6,000 yds. 
34, 800 ydB. 

TaU 
TaU 

P-59
Fhu-4 

28,700 yds. 
)1,200 yds. 

45, 300 yds. 
50,200 yds. 

.. Automatic tracking with the automatic tracldng equipment which is 
a part of this radar. 



** Vauns] tracking by' watchi.ng the B and E scopes• 

. # Auto-rad t racking started at the bigher r ange but due to the 
f act t hat a greater signal strength 1s required for auto-rad 
than man-r ac1 t racldng, the aut.o-r&d tracking was not consi s t­
ent until t.he lower range was reached. In the tail view, 
auto-r&d tracking De consistent all the way since r ates bad 
been established which allawad oontinuous tracking awn through 
occa~ional signal tading. 

49. The taU mea.suremants can be· dependably compared nth each other 
but cannot be dependably compared nth the nose measurement.s. llan-rad track­
ing on the tail· view ....s carr1.ed out to extreme range by taking advantage of 
occasional glints 1Ih1ch 1t'ere visible only because the operators knew approxi­
mately lI'hsre to look tor them. Such glints lr8re of litUe advantage in 
acquiring the incomiDg target. The differences between maxinrum man-rad 
ranges for the nose and. tail aspects, therefore , cannot be attributed solely 
to dii'ferences in radar effective area. 

50. 11IPR0VE1!EN'l' IN RADAR ~PIIENT ){.ARK 22. The adwntages of 
Radar Equipment Jtai!k 22 ilOd 1 (see etin 3=45, paragraphs 85-89) over the 
J40d 0 equi}DSnt are pointed out in the followi.ng quotation from a report by 
the Operational Development FOrce: 

"Range capabUit ies of the Mark 22 If.od 1 radar are sub­
stantially improved; reliable range of detection for a single 
fighter is approx1ma~ 20,000 yards, fighter section 23,000 
yards, and a medium size tanker 25,000 yards. Range, angular 
vertical, and bearing discrimination were f ound to be approxi­
mately 100 yards, 1 degree , and 9 degrees , respectively. 

"The ability of the Radar }.!'ark 22 to track aircraft in 
surroundings involving scope clutter baa been greatly improved 
by Modification 1 . No diff'icult y was experi enced in tracking 
aircraft over ships or ship dispositiona j and tracking over land 
1f8.S possible providiJ:Jg the angular position of t he target was as 
much as one vertical beatl width (1.2 degrees) above the land. 
Reliable tracking t hrough windOW'lIas possible with careful manipu­
lation of the gain control in al+ but the most thickly infested 
areas. No tests involving electronic jamming were conducted. The 
ability of the radar to track the target through scope clutter 
resulting from shell burst has been materia.lJ..y improved by Yodi­
fication 1. 'because of its superior range and bearing di s crimina­
tion characteristics,. The ability of Radar Mark 22 Mod 1 to s pot 
surface fire lfB.B found to be superior to that of .Radar lIsrk 12 
because of its shorter pulse length and more expanded scale of 
presentation. 

"The improved range capabilities of Radar I4ark 22 Mod 1 
are attributable to the different type of data presentation eI:l-
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p10y00. ! target. 1nd1catioD on Radar Mark 22 Jlod 0 consists of a 
bright spot superimposed on the already' brightened indicator snep 
trace; t..b8 lack of contrast to the •no target I indicator s cope 
appearance produced by weak echo when amploy1.ng this type pres­
entation.. o.tten re8Ults in t he operators overlooking amal..l t arget 
indications. 'l'he change to • t ype E presentation' effected by 
Jlo<U.t1cat ion 1 removes this limitat ion by init1.a.l1y present ing 
the target in a relat:l.vely" clear area on the indicator cathode 
ray tube which results in a significantly greater contrast of 
target 1nd1cation for a . given strength of returning signal. 

ftThe improvement in range·and elevatiOD discrimination 
1s also attributabl e to the change to type E presentation which 
giw8 the operat or a better "and more expanded view of what 18 
a.ctually ta.ld.ng pJ.ace. 

"The ability o~ the lIark 22 llod 1 Radar to range on 
targets is a particularly helpfUl indication to the pointer as 
to which target to follow in elevation as well as an excellent 
auxiliary means of obtaining target range in the event of a . 
material failure in the Jlark 4 or lIark 12 radar ranging circuits. ­

51. F.IP..E CONTROL RADAR TRAINING FIU5. As a part ·of the over-all 
program £or the instruction o f operators of fire cont rol radar equiIJllent~ a 
n r of trai.."liDg .1'1lJDs have been produced. As these .tilmB were released, 
they were described in the Bulletin of Ord.l'lEUlce Information (No. 1-44 and 
No. 4-4,4) and in the Catalog of Tra.:Jn1ng FiJ.JDs for the U. S. Navy, Ya.rine 
Corpa, and Coast Guard~ NAVAER- PH-3Q22-11(Confident.ial. ) . 

52 . Since the issuance of the above-mentioned publications, 
several IlSW films have been released am nearly all f Ums have been re­
classi.fied from oonfidential to restricted, thus simplifying procurement 
and permitting a much 1d.der distribution of the f'ilms . Reference sboul.d 
be made to catalog of Tr~ Films for the U. S. Navy, J4a.rine Corps, and 
Coast Guard, NlVAER-TF- 22-10 (Restrioted) for detailed informati on on pro­
curement and audiences to lIhich the :1'i.l.mB may be shown. 

53. Following 1e a list of' all films produced f or the Bureau of 
Ordnanoe on tire control radar equipnent , and a brief desoription of MN-5096 
on Fire Control Radar Beacon Mark 2 which is not now included in the cata­
log and was not des cribed in Bulletin 4-44: 

Catalog No . 	 Title 

MN-955c~ . 	 sh1p l s Radar - Operation of Fire Control Radar 
l4a.rk 3 and Mark It, Parts 1 and 2 (Restricted ). 

lIN-2861c-d 	 Radex Fire Control for Radar Equipment Mark 3 
and Ltark 4, Parts 1 and 2 (Confidential). 

Fire Control Radar Uark 8 Mod 1 a t Sea, Parts 
1 and 2 (Restricted) . 
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Catalog No. 

14N-322la 

1IN-3221b 

lm-3222 

1lN-3223 

J.m-4922a-b-c-d 

l!N-4925 

l!N-5096 

* * ** 

Title 

F.i.re Control Radar Mark 12 l40d 0 (Heetricted). 

Fire Control Radar )(ark 22 liod 0 - Operation 
and Use (Restricted). 

Fire Control Radar lIark 26 Iloc1 3 and Mod 4 

(Restricted). . 


Fire Control Radar Mark 28 IIod 0 and Mod ) 

(Restricted) • 


~ Battery Fire Control Radar, Parts 1, 2, ), 
and 4 (Restricted). 

Heavy Machine Gun Fire Control Radar (Restricted). 

Fire Control Radar Beacon Mark 2 - Operation 
(Restricted).. This film covers operation 01' 
Radar Beacon Mark 2 with Radar Equipments Marks 
4, 12, and 28, and carries the audience through 
a complete shore bcmbardment operation illus­
trating coordination between the s hip a.'1d the 
shore f1re control party. 

~ ************* **** * ** * 
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54. 20JO( Atrl'OVATIC GUN ~. The 2CDn Automatio Gun )0 (T.31) Basic 
(se8 aocClll.p&Ily!Dg illustrations}s been briefly described in previous 
issue of t he Bulletin (tio. 3-45, paragraphs 172-174; o. J-U4, paragrapbs 
90-91; and No. 2-44, paragrapb8 136-140). Both air and ground firing t ests 
ba been conducted b7 Navy tes t ing fac.Ulties to improve the o:peration' a.nd 
re11ab ty of this weapon under all conditions ' of !l1ght~ 

5S. Two hundred round continuous bursts have caused failures of the 
gas cyllnder vent plug, and improved dels of the plug are in ,the test st;age 
of development . Fail ures of the Electric Hea~r T2 have been brought to the 
attention of the Bureau, and an improved model heater bas been ma.nu..fact ured 
and is now under test . 

56. . The .firing of dry ammunition has caused cartridge cases to rup­
t ure upon extraction, leaving the neck of the case in the chamber. The re­
sults of ~umerous testa at the awl Proving Ground, Dahlgren, indicated that 
the application of a fine coat of ceresin wax on the ammunition corrected 
t his malfunction. The following was found to be a satisfactory method or 
applying the ceresin wax: 

(a ) Carbon tetrachloride was brought to ambient indoor 

temperature (about 720 F.). '!be wax was maintained at the same 

temperature • 


(b) Wax was shaved in thin slices and added to carbon 

tetrachloride ( one part wax to nineteen parts of carbon tetra­

chloride by weight ) . 


(c) The mixture of carbon tetrachloride and shaved wax was 
placed in a covered container and the container placed :ill hot water. 
With occasional s t irring, the wax dissolved in about one hour . 

aut ion had t o be exercised because of carbon tetrachlor ide fumes 
released b.Y this heating. 

(d Belted ammunition was dipped in the mixture, removed 
and allowed to dr;r. The dipping process was done in one mot ion, 
immersion last ing trom one to three 'seconds . Two to four hours 
were aJJ.cmed for dryinB. (Note: It was found that :i.f BlIDIlunition 
belts 'Were much colder than the mixture, dipping resulted in the 
belt's being covered with blister and bubbles of solution ldtb 
precipitated lr.lX that would not dry.) 

57. An extensive program to improve the operation and the reliability 
of the 20mm Au tomatic Gun K3 is continuing. Particular emphasis is being con­
cent rated upon improved old weather and high altitude performance. I t is 
expected that the improvements resulting fran this program will be incorpo­
rated in all of these guns. 
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58 ~ C.U·TBER .50 AIRCRAFt' 1fACHINE GUN 113 T25E3) BASIC . The Navy 
i s now receirlng liDlited quantitIes of the new Caliber • a rcrai't Uacb1ne 
GtUl JO Basic. This g\Ul is materially' the same in general appearance and 
functioning as the Caliber . 50 Aircraft Jl.a.chine Gun JJ2 Basic, for both are 
recoil operated, belt fed, air-cooled machine guns, using metallic links and 
disintegrating belts in "all firing. The new 143 gun, however, does vary in 
detail and has a considerably increased r a te of fi re. 

59. The caliber .50 gun differs from the 142 gun in the following 
respects : 

(1) 	j. recoil booster is substituted for the i'ront barrel 
bearing. 

(2) 	A new design cover group is substituted for the M2 cover 
group. The cover, which differs slightly in shape from 
t hat of the 142, houses a new belt f eed slide assembly, 
a longer belt feed pawl, and a more r igid belt feed 
lever. 

(3) 	Two bel~hold1ng pawls nested together around a spacing 
sleeve, and. each operated by a separate spring, re­
place the single bel t-holding pawl and t win springs 
used on the M2 gun. 

(4) 	An accelerator stop and accelerator stop lock replace 
the sear stop assembly of the M2 gun. 

(5) 	A short round stop located on the underside of the 
cover, clipped over the belt feed slide retainer, has 
been added. 

(6) 	The bolt has been redesigned. In order to decrease its 
weight, it now has several holes drilled completely 
through the sides , and other lightening cuts . 

(7) 	The accelerat or has been redesigned by changing the 
curvature of the claw end. 

(8) 	The outer driving spring has been redesigned by re­
moving two of the solid wound coils from each end. 

(9) 	The inner driving spring has been redesigned by re­
moving three coils !'ram each end . 

(10) 	The backplate has been redesigned to clamp around the 
side plates. Washer springs (Belleville t ype) are used 
in the buffer tube in place of t he fiber discs used in 
the 142 gun. 

(11) 	A cocking lever assembly which is housed in the cocking 
l ever slot in the top of the bolt has been added. 
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(12) 	The cocking lever has been redesigned to provide 
thicker cross sections and toel1m1nate sharp corners. 
In addition, a shoulder bas been added to the lever 
to facUitate assemb~. 

(1,3 ) 	The sear has been redesigned by maldng the top left 
s ide thicker and the tip st1tfened nth a rib . In 
addition, a larger fillet has been provided where the 
hook joins· the main body of the sear. 

(14) 	The sear slide has been r edesigned by eliminating the
"V" shape cut on one end and by adding an elongated 
slot on the other end f or retention in bo~t. 

(15) 	J. sear slide stop pin has been added to retain the sear 
slide in the bolt. 

(16) 	The bolt switch has been redesigned to provide an inter­
locking tongue on the under side. 

(17 ) 	The side plate switch has been redesigned and haa been 
made slightly heavier. 

(18) 	The extractor cam has been modified by slightly chang­
ing its shape and making it much wider. 

(19) 	The cover extractor cam bas been redesigned by forming 
a ·steeper cam having a concave caroming surface. 

(20) The barrel extension has been changed by providing 
additional clearance cuts for the ejector .· The de­
pre9sor slots are milled across the entire side. 

(21) 	The extractor assembly has been redesigned 80 that the 
position of the ejector may be shifted to facili tate 
feeding f'ran the left side of the gtm . 

(22) 	A nsw air and washer spring type barrel bu£fer is used 
in place o.f an oil buffer assembly. 

(23) 	The breech l ock depressors are securely fa stened to the 
side plates. On the M2 gun the depressors are attached 
to the oil buffer body. The depressors have a curved 
camming surface formed on the front end. 

(24) 	The breech lock cam has been changed to add a radius 
at the top of t he camming stop. 

60. FUrther comparing the two guns, it is found that the l!2 gun 
weighs 61 pounds, whereas the lJ3 gun is only one powxi heavier. This i s es­
pecially noteworthy in view ·of the fact that the 143 gun fires 1200 rounds per 
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minute, while the ),f2 gun fires 750-850 rounds per minute. Keeping the weight 
of the gun dawn while at the s ame time greatly increasing i ts . rate of f1re 
has been accomplished by sound engineering, eliminating all. excess weight by 
drilling and lightening cuts , and redesi gning and s t rengthening many parts in 
order t o realize maximum performance w.it h minimum weight. 

61. The use of the Caliber .50 Bas ic Aircraf t l4achine Gun 143 is at 
present limited t o test purposes. Reports from test centers are highly favor­
able and indicate tna t an even greater r a te of fire can be obtained wi til a few 
modificat ions . It i s not expect ed th{l.t this gun will be service- installed , 
except in experimental aircraft , for some timei . The l arge stock of caliber 
.50 M2 guns and the results of the present 20mm aut omatic gun installations 
will be determining factors in a decision as t o tile event ual service installa­
tion of the M3 aircraft machine gun. 

62. CALIBER .60 AmCRAFT llACHINE GUN T17E3. The devel opment and 
testing of the cauber • 60 illcraN lI1achilie GUn TI7E3 has now pr ogressed to 
the point where .this gun i s considered ready f or tes ting in naval aircraft . 
At"this time the Navy has avail able f or experimentation , testing, and oper a­
tional use, approximately 100 of these guns ldth the necessary replacement 
parts. 

6). As described in Bulletin 3-44, paragraphs 95-96, t he Caliber . 60 
Aircraft Machine Gun Tl1E3 has a muzzl e velocity of approximat ely 3$00 feet 
per second, a r a te of fire of about 100 r ounds per minute, i s recoil oper ated, 
air cooled, and can be .fed from either side by the belt "l'lhich i s of the dis­
integrating metalli c link t ype . The gun, wit h accessories , weighs about 126 
pounds and it has an over-all lengt h of 9li" . In addition to ball ammunit ion, 
combat types of ammunitlon t ha t have been devel oped are incendiary, armor­
pierCing incendiary, and armor-piercing incendiary tracer. These t ypes of 
amuomition are eXpected t o be appr oved for service issue f ollowing extonsive 
tests by the Art:rry Ordnance Department and t he Naval Proving Ground, Dahlgren. 

64. The Army Air Forces have made installations of the caliber .60 
gun in the P-38 J XP-83 and ~17 a irplanes for the purpose of ground and air 
test firing. The Navy has initiated a si mil ar program a t t he Naval Proving 
Ground. A temporary installat ion of a caliber . 60 gun has been made in an 
F6F airplane t o che ck space requirements and necessary s t ructural modifica­
tions, as well as the feasibilit y of installing t his gun in fut ure design air­
craft. The preliminary arrangement at Dahlgren was ground fired 1250 r ounds 
with f airJ.y satisfactory result s. Anothe"r project bas been set up a t t he 
Naval Air Modification Center, Philadelphia, Pa., to modify t wo additional 
F6F aircraft f or a more pennanemt type of installation for air firing. Each 
of thes e two planes vdll be equipped wi th two caliber . 60 guns and necessary 
accessor i es. Upon completion of these installations , which i s expected in the 
very near future , an engineering evaluation o£ this gun in naval aircrai't will 
be made. 

65. The Arm:! Ordnance Department expects to adopt t he caliber .60 
gun, in its presen t state of development, for operational use. This n ll be 
dependent upon the gun's bei ng proper ly adjus ted and upon the replacement of 
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components periodically in accordance with a replacement schedule established 
by Arury Ordnance. The replacement schedule i s baaed upon the number of 
rounds fired, varying from 2000 to 7000 rounds a ccording to the part to be re­
placed; for example; firing pins must be replaced every 2000 rounds. 

66. In AI"'lIlY and Navy te~ts of the caliber .60 aircraft gun to date, 
over a million rounds have been fired. · The program to develop this gun fur­
ther Will continue under the close coordination of the Army and the Navy. 

67. AmCRAF'l' SIGHT SYSTEMSIGHT 
UNIT 	 l4ARK 1. The nrc:rB.1'£ Sight· SystemS 

lltark 1 Jdods 0, 1 and 2 are entering 
the production stage at the Naval 
Ordnance Plant, Indianapolis, wittl 
the general objective of installa­
tion, both in new aircraft and 
retroactively, in naval air~raft 
fitted with the Bomb Director Mark 1 
(AN/ASG-10 ) (see Bulletins 4-45, 
paragraph 172; 3-45, paragraphs 175- . 
176; and 4-44, paragraphs 162-167). 
The equiplllent shown in the accompany­
ing photograph is a pre-production 
prototype developed by Specialties, 
Inc., and differs in minor detail 
fram the production equipment de­
scribed in the following paragraphs. 

68. The Aircraft Sight 
System Mark 1 is designed to pro­
vide the f ollowing facilities: 

(a) To serve as a re­
flector- type gunsight f or 
fixed guns in aircraft. 

(b) To provide remote 
contrQ1 of sight elevation 
(manual control by pilot). 
The manual control has a 
range of movement of 75 mils 
above or below the normal 
gunnery boresight position. 
Three adjustable detents are 
provided in the control knob. 
One of these is to be set at 
the sight elevation corres­
ponding to the line of fl ight 
when in an average toss­
bombing dive, usually 20 to 
40 mils above the gunnery 
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boresight position} the latter position will normal.ly utilize the 
second detent; wbile the t hird detent may be "moved or may be used 
as quadran doctrine prescribes for t he elevation offset needed tor 
a standard. rocket or din-bornlnng release condition. 

(c) To prOvide c1rcuits for an automatic external device 
for controll1ng elevation that may be attached later. 'lhis pro­
viBionwas planned for plug-in at a "safe pul.l-out canputer" which 
the Bureau of Aercmautica' has under development am which will be 
that Bureau I a item i f adopted. 

69. The Aircraft Sight System Wark I )(od 0 consists of the .f'ollowine 
components: 

(a) Sight Unit ~k I'Mod 2 (optics same as those of 
Illuminated S1.ght Mark B; has reflector plate 
and inclinometer vial., but no crash pad ) . 

(b) Relay Yark 4 IIod 1. 

(c) Control Box ),Jark 18 llod 1. 

The Aircraft Si ght System Mark 1 Mod 1 differs from t he Mod 0 only in respect 
to its sight tmit, wh ich is the Sight Unit Mark 1 ),fod. :3 (has cr ash pad, re­
flector plate and incl inometer) . The Aircrait Sight System Mark I li:>d 2 
difters similar ly, being supplied with Sight Unit Mark I Mod 4 (has crash pad 
and'inclinCllleter only; no i ntegral renector plate) . · '!his latter modification 
at the system i s f or aircraft utilizing the bulletproof windshield as its 
sight refleotor plate . 

70. When t he si ght system is used, t he pilot may turn the sight on, 
and having pre-computed the proper reticle pooi tion for the coming exercise, 
throw the selector sw::Ltch on tho control box to l4ANUAL, then pre-set his 
reticle positi on by means ot the graduated lmob on t he control box. If the 
exercise includes gunnery runs, all the pilot need do i s to throw the selector 
arltch t o GUNS; to return to the position last set manually by the mob, it is 
necessary only to return this 81fitch t o VANtJAL position. 

(a) OWl sighting tor f ixed guns. 

(b) Bockst s ighting (surface targets ). 

(c) Banb directing. 
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7~. The canponents of the .urcraft Fire Control System Mark 5 Mod 0 
are_ a.~t l'ollows: 

(a) Sight Unit liark 8 llod 0 ( t his unit 1s externally 
sim1l.&r to the -sight head of Gunsight )(ark 23, but 
incorporates circuit changes) . ­

(b) 	Control Box Mark 20 1lod 0 (this box is a mod1.fioation. 
of the selector dimmer unit of Ounsight ~k 23 MOd 0) . 

(c) 	Switch Box Kark 3 J&od 0 (contains divu angle selector 
and weapCl'l selector switches). 

(d) 	Relay Box »ark 7 Mod 0 (contains relays and cirCl11ts 
for remote control of the system by_ Switch Box Mark 3 
)(()d 	0). . 

.(e) 	Voltage Regulator Mark 1 Jfod O. 

(£) 	Bai1b Director Kark I llod 2. 

(g) G1.D1.sight Controller Aero 2 ( t his item is developed and 
furnished b.1 the Bureau of Aeronautics; it fUnctlana 
as the s tadiametric r ange drive from the pilot's twist 
action on t he throttle to the Sight Unit ~k 8 ~ o. 

73. 'lhe Aircraft Flre Control System Jlark 6 JIod 0 has the same ccxn­
ponents as Aircraft Fire Control System Mark 5 Mod 0 except that the Banb . 
Director Mark I Mod 2 is not included in the system, and the Switch Box Jlark 3 
lIod I is substituted for the SWitch Box l4ark 3 Mod. 0, the £ormer not having a 
"bomb~1I position of i ts weapon selector BIf1.tch. When bcrnblng, planes with 
.Aircraft F.ire Control System. Mark 6 Mod 0 must, therefore, use conventional 
dive and glide banbing teclmiques;' this system 1s for those planes whose "b0mb­
ing function is f el t to be secondary and for which the additional weight of a 
bombing computer 15 not justified. 

74. It i s ahticipated that production of the Aircraft Fire Control 
System ).{ark 6 )(od 0 ldll commence in t he early fall o£ 1946 for installat i on 
in naval aircraft; at the present time onJ.y l :imited production of the Mark 5 
Mod 0 sYBtem is planned for installation in a small number of Marine f ighter 
planes. Ordnance Pamphlets (op 1688 and OP 1688a ), now under preparation, 
will contain detailed information on both of these aircraft f ire control 
systems . 

75. SIGlfl'Irl1' DATA PAMPHIETS FOR AmCRAFl' . Ordnance Pamphlets are 
being prepared £or each type of aircraft to provide sighting data for use with 
fixed gunslghts in fixed- gun strafing, rocket :t'irlng, and bombing. The purpose 
of these pamphlets is to eliminate separate publications for eacb type of 
attack and to incorporate in one publication for each type of aircraft all 
current ballistio data_ under the cognizance of the Bureau for strafing, rocket 
f iring, and IOll'-altitude bOOl.bing . 
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76. Thef1rst of these pamphlots, OP l355(lst Revision), which con­
t.ains sight.ing data f'or F6F-3 and F6F-5 a.1,rcrai't, was distributed recenUy. 
In order to provide Bight:ing data :In the most convenient an:i UBeful form in 
future pamphlet s , comments and suggestions in regard t.o the contents and form 
of OP l355(lst Revision) will be appreciated by the Bureau. 

77. TESTS OF AmcRA.F1' ElDlNE STARTER CARTRIOOES. Reports received 
in this Bureau LidIcated the presence of corrosion on '£he terminals of air­
craft engine s tarter cartridges. On ·the basis of t.hese reports, samples of' 
mixed l ots f'ran various contractors were s ent t.o t he Naval Powder Factory, 
Indian Head, llaryland, ldth a request t hat the following tests be conducted: 

(a) Measure t he electrical resistance of' 200 of t he 
most corroded samples, using a contact point similar to the f'iring 
pin of a standard starter breech. ' 

(b) Determine by actual trial whether the most corroded 
cartridges would fire satisfactorily. 

(c ) Determ.ine the source and composi tion of the corrosion. 

(d) Det ermine whether the corrosion would be a continuing 
reaction, and if' so, whether it would be likely to proceed, wi thin 
5 years, t o such a stage as t o f'orm an insulating film over the 
primer contact sufficient to render the cartridge incapable of 
satisf'actory performance. 

78. The above tests resulted in the f'ollowing conclusions: 

(a) A considerable number of' cartridges from accepted 
lots failed to meet resistance specifications . 

(b) Increased resistance resulting f'ram corrosion did not 
cause firing failures at the specified current level of 10 volts . 

(c) The corrosion noted was caused by t he reaction of 
suJ.phur in the rubber impregnated asbestos disc in contact with 
the copper firing terminal, forming a fi lm of copper sulphide. 

(d) Accelerated aging produced increased corrosion and 
indicated that corrosion would be progressive, although all of' the 
cartridges so aged fired. 

(e) Some normally aged cartridges, almost four years old, 
highly corroded and failing resistance specifications, also f'ired. 

(f) The presence of corrosion in itself, should not be 
considered a cause of' unserviceability. 
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' 79. · HlVAL AVIA.TION ORDNANCE TEST STATION, CHOOOTllGUB, VA. The 
Naval Aviation orananca Teet Station at chliicoteague, Va., 1Ih!Ch on 22 IIareh 
1945 was established by' the Secretar,r o£ the Navy as a F1:fth Nawl. District 
activit,. under the cognizance of tl¥! Bureau of Ordnance, was placed. in CCID-

mission on 15 Apr...l. 1946. . 

80. The pr1mary' :nmction of this station is the pronng of aviation 
ordnance developed alXl manufactured by civilian contractors, the Naval Gun 
Factory, NmC and the Bureau, and its duties include performing tests, 8%-. 

per1ments and JOOdificaticos of aviation ordnance equipment and guided missiles 
in cOnDSction with experimental and devel~ental projects. . 

81. The Naval Aviation Ordnance Test Station at Chincoteague is weU 
situated tor i ts t ype of work; it i s centrally located on the eastem seaboard, 
a short distance frail the Navy Department and from naval establishments at 
Dahlgren, Va., Patuxent River , )Id., Norfolk, Va., Cape llay, N.J., Philadelphia, 
Pa., ew. em page 38 1. an air view of the station and its 1mIDed:1&te vicinity. 

82. CAStJ1LTIES AND IlALFWCTIONS OF AVIATION CRDlWlCE ~t1IPImN'l' .. 
llJRIln WORLD nR If. Th8 follOWIng extracts on thecasu&1tles iD&1l\mc­nons of aV1itlon ordnarice equipment during World War II and the Bureau's · COl'­
r ectiv& action are from the summary referred to in paragraph 4 of·Bulletin 
l-k6 aDd are in addition to those contained in paragraphs 59-69 or that 
Bul1et1n. 

8). Caliber .)0 Guns. RUDA.CB's received on caliber .)0 guns were 
few and varied. IlOst or th8 difficulties were occasioned by the use of guns 
with obsolete parts. When individual parts of the gml were changed or suffi­
Ciently modified to warrant declaring the replaced part obsolete, supply 
act ivities ware advised to dispose of the obsolete items• . Hanver, it was 
impossible to assure tbat these obsolete parts were replaced in guns which were 
in the hands of operating activities until the guns were overhauled by an 
approved machine gun overhaul shop of the major air stations. 

84. Yass production me thods employed b,. ~rcraft machine gun manufac­
turers to meet the increased requirements for these weapons during the war 
occasionally permitted a cceptance of guns wi th minor· defects which were not 
revealed by the :firing of a minimum o:f 220 rolUlCis during the acceptance tests 
at t he manui'acturers' plants. Most of the RUDA.OE IS re,ceived in thi& category 
proved to be isolated instances and were corrected locally. 

85. Oa.llber .50 BAM 142. 

(a) Retracting Slide Bracket. lhe first retracting slide 
brackets were improperly secured to the side plate of the gun and were light 
in construction. The redesigned bracket had additiona! holes tapped :for 
securing screws arrl the f orward end and area aroum the plunger hole 
s trengthened to withstand charging. 

(b) Barrels . lhe caliber . 50 barrel has lUlCiergone no radical 
change in design but bas kept pace with advances in me tallurgy. The present· 
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barrels will l ast l onger, withstand longer firing bursts am need le8s cooling 
time between bursts. The latest barrel is a "threaded sleeve , banded, 
nitr1ded, plated bore nth li.Der." 'l'b.e majority of RtJDlOE's received by' this 
Bureau covered barrels which were fired beyond .their 11fe expe-ctancy, were 
.tired with .faulty ammunition, or were new and the bores found to be rusty or 
fouled with metal filings. 

(c ) Oil Bufter usably . The principal difficulty encountered 
in the oil bu.t.ter usemblY was 1iIIproper securing of the f1l1er screw and 
careless assembly by" the manutacturer . Springs, shipped as spares, nre often 
found. to be rusty, indicating improper pre88rvation for 8hipuent. The filler 
scrmr was redesigned, maldng it practically foolproof, and producer s ore 
cauti oned. a s t o the necessity .tor proper assembly', f~e at steel shavinga , 
grit and other foreign matter. . 

(d) Link Strippers and Cart~ Stops. Aa a result of stepped­
up produotion, inspeotIon was tiX and a n~ of guns were sent out with 
these items "fitted" by hammer . The result was a series of broken pawl­
holding pins when ~ attempt was made to remove them. This matter was 
pointed out to the manufacturer and immediately correoted. 

(e) Sear and Sear Slide . Guns fran one malufacturer were re­
ceived with the sear snae 8ifI81ldliig beyond the side o.t the bolt . When in­
serted, the sear slide partially depressed the sear, which then failed to hold 
the firing pin properly. Timing of the gun was impossible and tiring 11'&8 

erratic • . It was faum that the sear slides were being checked on ODS side 
only, and these difficulties were eliminated by having both aides checked. 

(f) Retract~ Slide Bracket Bolt. The retracting slide 
bracket bolt was fauna to weak a t the threaded portion. A bolt with Bolid 
t hreaded ends was designed and an 0IlI was issued cont.a1 ni ng instruotions for 
combining it with the retracting slide assembly. 

(g) Cover Extraoting S 
. 50 Switch. Reports 
were weak, bent, and usually rusty, and t he switch was found. to be warped. 
All of these conditions were judged t o have been the fault of poor inspection 
prior to shipping and a more careful inspection procedure was required. 

(h) Breeoh Lock. The breech l ock of one manufacturer was f ound 
to be binding on the firs t part. o£ recoil, resulting in jerky operation. This 
item was within the toler ance allowed, but as a result of investigation it was 
decided to increase the l ength of the forward bevel, aOO smoot h functioning 
resulted. 

(i) Ejector sp~s. A report of weak ejector springs resulted 
in the manufacture of a spec test fixture for uniform mea.surements . I t was 
further found necessary to add a straight extension, which prevented rotation 
and resultant s luggish operations . 

(j) Latch Covers . One report was r eceived of a loose latch 
cover lIhich bore on oIlly one s ide , thus permitting the cover to "roll" on 

received on eaen 01- t.ne aDove 1n<1l.catea t.nat. t.ne sprl.ngs 
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t1r1Dg. This was corrected by having installed enlarged latches which would 
be hand fitted at the factory by gr1nd.1ng to size • 

.. (k) Bolt. . '!here were two ins tances of bolt slides breaking in 
the after position:--in both instances, metallic tests shawed brittleness to 
be the cause, and action was takan to scrap the specific lot. The enlargement 
of tir ing pin hole.- was f'O\D1d in two cases to be the result of gas action and/ 
or bent firing pins. It was decided that pierced or extended primers had 
1n1t.1ated the trouble. A. broken bol t reported in a RUDt\OE was tound to have 
been the result ot extrema over-all britUeness following a "bluing- process ; 
and the practice ot testing all bolts [.allowing . "bluing" was inaugurateli. 

. 86. BcIIIbWht lIark 15. A RUDAOE repor..ed the rece1pt fran a supply 
depot of bea.r1iigs ch hid obViously been in previous use and which were 
ent1req unsatisfactory for proper repair and operation of the· banbsight, . 
whUe three bearings received in plastic· container s were in excellent condi­
t1on. Since all new banbsight. ball bearings being supplied at the time were 
1nd1rld~ packed in sealed luci te boxes, or sealed metal t oU bags, often 
ilIInersed in the proper operational. lubricant, and a program had. been initiated 
to have 8;11 bearings in stock inspected and repackaged 1n t his type of oon­
tainer, 1:.'1e unsatisfactory bearings referred to in the report had. evidenUy 
been frail a group not yet inspected and repacked. 

87. One RUDlOE reported the receipt 01' bearings which, although in 
I181f lu.ci te containers, were defective beca use of corrosion. The boxes in 
which the bearings were received had not, however, been sealed with a neoprene 
gasket. A more careful inspection and cl oser adherence to new specifications 
W81"e requested o£ the Inspector o£ Naval 14aterial. 

88 . RlJDAOE I S reported the receipt. of banbsight material in such a 
condition that extensive overhaul to put it back .in s ervice was required . 
CCLreless and .faulty pacldng had reSll.ted in much physical damage . Also, 
fallure to give monthly 'Wal'JD-Up rune had rendered sights unfit f or use. An 
ordnance circular letter was issued emphasizing ti1e delicate nature of banb­
sight material., the ease with which it could be harmed by rough or improper 
hand11ng, .and the expense and labor involved in repair. JJonthlY 'MLT1Il-UP runa 
were made mandatory. 

89. Aircraft Buffet.ing . The reported buffeting of aircraft flight 
surf'aces was caused by thS carry::lng of external. stores on high-speed aircraft. 
PreJ..1m:1nary stucH.es indicated t hat the cause was interf'erence between t.~e 
banbs and the aircraft surface air ~treams. A. joint project of the Bureau of 
Ordnance, the Bureau o£ .ABronautics, and the Na tional Advisory Commit tee for 
Aeronautics is unde~ to investigate the causes and methods of el iminating 
this dif'ticulty. 

* ** ** ** * * *** * * * *** **** **** 
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90. SHAPED CHARGE BOlm TESTS. Static tests of shaped charge bombs 
onmultiplate targets siiUi&tliig a battleship with and without superstructure 
we1"8 reported in Bulletin No. 4-45. Further static tests have been oonducted 
at the Naval Proving Ground, Dahlgren, on multiplate targets simulating a 
cruiser with and without superstructure. The bombs, with an .AN-m03 fuze 
modified for static detonation and loaded with Composition B, were placed 
about four inches traD the first mild steel plate. The plates were set at an 
angle of 450 to the axis of the baDb. Three 5OC-lb. GP banbs l oaded with TNT 
were piled vertically on their s1.des in the section of the target representing 
the magazine space of • cruiser. Two tests of lOOC-lb. bombs did not defeat 
the target with super s tructure . One test of a l OOO-lb. bomb .defeated the 
target without superstruot ure, det onating the three 5OC-1b. GP bombs. None 
of t he plates of this test 'are recovvred. One 500-lb. shaped charge bcmb 
did not defeat the target without superstructure. The results of these tests 
approximated the predicted performance s. 

91. In Bulletin 4-45, drop tests o.t lOCO-lb. shaped charge bombs 
fuzed with an in.etantaneous .fuze A.N-IO.03 W8re also :reported . In order t o 
determine the e ffeot of stand- off, the dis tance from the target to the base 
of cone, i t i s necessary to have the bombs detonate abovv the target. To 
accomplish this, other 1000-lb. shaped charge bCIDbs were fitted with modified 
VT nose fuzes T702 or with nose !'u2e extensions having nose fuzes AN-n03 at 
the f'onra..rcI end. .These bombs were dropped .from an airplane onto an octagonal 
reinfor ced concrete target , 28" t hick and 250' across, at a striking velocity 
of about 100' per second. Bombs with modified VT nose fuzes did not function 
at the expected height of 5'. Bombs with fuze extensions which were 16" long 
did .function properly. Two hits of bombs with fuze extensions made craters 
8' deep and 14' wide in soft earth and ll ' 5" deep and 2' 8- wide in conorete. 
Three hit s of bombs nth fuze extensions made craters 6' 4", 9' 6", and 11' 1" 
deep, respectively, and, in all oases, 21 6" wide in concrete. These r esults 
were comparable n th those of t he previous tests referred to above. 

92. SPECUL SAIDTING CARTRIDGES FOR SHIPS. Bureau of Ordnanoe 
CiraulB.r IAltter 18-46, "Speci&l SBOlut IUg cartrIdges for Ships", was issued 
in £.prll and reprinted in t he Navy Depar tment Semimonthly Bulletin of' 15 
£.prll 1946 (NDB 4~168) . This letter contains instructions f'or the stowage 
and use of saluting cart ridges for " 3"/50, 5"/25, 5"/38, and 5"/54 caliber 
guns . Saluting cartridges are ourrently being stooked in oertain continental 
depot s, but they will be i ssued only on speci fic instructions i'rCID the Bureau. 

93. PERCUSSI ON mSFLRES IN 5" 38 CALIBER GUNS WHEN FIRING SAWTES. 
Reports receive from ships firing utes wit c i r guns reve e 
an unusual.l.y- high rate of misfires when per cussion f'ire was used . From a 
recent inves tigation of the oauses of percussion misfires in 5"/38 caliber 
guns , i t has been det ermined that in many instances the firing pin spring 
does not impart suffici ent energy to the firing pins to cause all primers 
t o fire. To overcome t his de ficiency in thQ percussion firing mechanism 
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of 5"/38 caliber guns, the Bureau has under preparation Qrdalt 2594 entitled 
"5"/38 Caliber Single and Twin llounts - 5" Housing Jlark 1 - Installati on of 
Heavier Firing Pin Spring". 

94. Based on knowledge of the percussion sensitivity characteristics 
of the Primer (Combination) Kark 27 Mod 0 and as a result of actual measure­
ments of firing pin striking energies taken aboard vessels of the Operational 
Developnent Force and conside~d as average for all 5"/38 gunB, it can be 
stated that as high a s &J% of the primers fired by percussion may be expected 
t o misfire. This condition will, of course, be rectified as soon as Ordal t 
2594 is issued and the firing pin springs are replaced. 

95. Saluting cartridges now available for 5 f1 /38 caliber guns are, 
as described in BuOrd Circular Letter .18-46 (see paragraph 92) . assembled 
with the Combination Primer 1Iark 27 Mod O. Therefore, in view of unreliable 
performance when perCUSSion fire is used, it is recommended that electrical 
firing be used for firing salutes with 5"/3tl gunB. Some ships have reported 
the complete absence o£ misfires when using perCUSSion and electrical firing 
simultaneously. 

96. OP 1480 1st REVISION - VT FU ZES FOR PROJECTILES AND SPIN­
STABIUZED ROCKETS. ce amp et st Revision , supersed g OP 
1480 (Preliminary) and OP 14HOA (Preliminary), is now in the hands of the 
printer and will be ready for distr i bution some time in July 1946. The 
revision brings together for the firs t time all of the in£ormation on VT 
fUzes for projectiles and spin-stabilized rocket s which is of interest to 
those who use these types of ammunition. A detailed and Tell-illustrated 
chapter on "Theory" is included. The classificat ion of the pamphlet is 
CONFIDENTIA.L, but the possibility of downgrading to REsrRICTED is under 
consideration. 

I 97 . CANNED VT FUZES AND AWMINUM CAVITY UNERS FOR PROJECTILES. 
VT projectile fuzes a s sembled wit h aux:u:Iary detonating fuZes are now being 
sealed into individual hermet ically-sealed tin cans at loadi ng depo ts. Ex­
perience during the war with_VT fuzes made f or the Army has shown t hat the 
life expectancy of ammunition preserved in this manner i s greatly extended. 
In order to make possible the exchange of fuze s on Shipboard, 5"/38, 5"/54 , 
and 6"/47 projectiles cavitized for VT fuzes are to be fitted with a luminum 
cavity liners. As improved types of VT fuzes become available, the exchange 
of fuzes will not require the removal of projectiles i'rolll the handling rooms. 
I s sue of projectiles f itted with cavity liners probably will not start before 
t he end of 1946. 

98. MEClWITCAL Tllill FUZE UA.H.K 57 ~OD 1. The Mechanical Time FUze 
Uark S7 l40d 1 has been adopted as s tandard for use 'With the 260-lb. pro­
jectiles fired from t he 8"/55 caliber rapid tlre gun turrets of CAl39-clasB 
ships. The Mark 57 Mod a fUze which was originally designed for this round 
was identical with the Mark 61 fuze in regard to intern&l mechani sm and 
graduations, and was regulated to flll1ction at a spin of 9720 r.p.m . at 
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service.. wlocity. It resembled the Mark 51 fuze in that setting slots were 
provided instead of lugs, althou gh the contour was moditied to conform to the 
shape of the pro jectile. 

99. This original design was f'ound to be defi.cient because of' its 
inability to withstand the rapid operation of the fuze Setter llark 20. There­
fore, -the reeently developed Fuze »ark 57 )lod 1 requires that the body be con­
structed of' manganese bronze instead of brass, and incorporates comparatively 
deep ,setting slots in t he l ower cap and body. These slota have been reversed, 
as compared to other mechanical time fuzes, in order to prevent occasional 
Wlthread1ng of the fuZe fran the projec'W.e during the setting operation. Be-, 
cause of essential cons.1derations in the design of the 1\1ze setter, it was 
believed 1.1npr&cticable to adopt the 811mB ogiva1 contour for both the Mechani­
cal Time . fuze I4ark 51 and the Point Detonating fuze Kark 29. A.ccordingly', t he 
range obtained wit h a t ime-fUzed projectile at service or reduced velocity 
will exceed that of an impact-.fuzed projectile by approximately U. 

100. FUZE lIARX 21+7 MOD 0 FOR PRACTICE BCJm SIGNAL MARK 7 IIOD o. 
Pract,iC8 Bomb Signa! F\lZe Lrk 247 l&5d 0 bas 'been developed for use With Prac­
tice BCIIlb Signal l4ark 7 Ilod O. This signal, which containB one pound of black 
powder, produces a smoke puff on ground impact. It will be provided for 
attachment to the lOO-lb. Practice Banb I4ark 15 Kod 3. It is anticipated that 
the signal and fuze n il be available for issue some time in the f'all of 1946. 

101. The fuze is a simple air anning type. It contains no 'explosive, 
but fits into the bomb signal in such a way that, in the armed condition, the 
firing pin drives forward on impact and fire s a .38 caliber sPecial blank 
cartridge contained in the signal. A creep spring holds the firing pin back 
untU the impact of the bomb. In the unarmed condition, the firing pin is 
held back by the arming screw, lfhich is in t urn secured to the arming vane. 
Rotation of' t he vane during air travel unscrews the arming screw, anning t he 
fuze. Provision i s made f'or the use of the standard arming wire to lock the 
vane while the practice bomb is earned in bomb racks. The fuze firing pin 
is held by a safety pin during sh1pnent and handling. 

102. Information on both the Practice Bomb Signal Mark 7 ~d 0 and 
the FUze Mark 247 Mod 0 will be included in a forthcoming change to OP 998, 
IlAircraft Pyrotechnics." 

103 . ACCIDENT IN USIrl}- SlIDKE GRENADES. Attention is invited to the 
fact t hat the following twO smoke grenades closely re semble each other in ex­
ternal appearance~ 

HC Smoke Grenade AJI-MB - primari ly a ground-to-air signal­
ing device (not a weapon), which bums for 2-2~ 
minutes. 

WP Smoke Grenade Ml.5 - a weapon, de signod to bUrst ai'ter 
a 5- second delay, to cause casualties from burns 
when used against enemy concealments and fl.8.IIJIl8ble 
material. 
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These l teu are described in War Depart.-nt Technical llanual T1I.3-300, and in­
struoti0D8 accompany them in their shipping containers. 

l~. A recent accident occurred at a naval air station during an air­
plane crash d.r1ll when a WP Smoke Grenade lll.S was used inadvertently instead 
of an He Smoke Grenade .lB-II8 in simulat1ng a burning airplane. 'lbe grenade 
explod d atter about 5 seconds, seriously bu.rn1ng a chiet ordnanCemaD 0, 

being unfamiliar with ita characteristics, was too close to 1 t . 

l OS. grenades are ~r.r conspicuously marked ·o th ir exterior s. 
and beto using t.h for drill, persoIm8l should i nU ty th and be fam111ar 
with .their characteristics so that accidents of this sort will be avoided. 

106. AND IIlLI1JNC1'IOHS 'OF AlIRJHrrI IIJRIHG'If WAR I I. 
The tol101iing extracts on 8iiIDI\Ui1t1an ca8U8itl8s ana ma:i1\UiCt!ons dUrlDg World 
War II and t.he lareau's · corrective acU m are t ram tba 8U.IIIIIIa.r7 reterred to in 
paragraph 4 ot Bulletin 1-46 and are in addition to those contained in para­
gnp 102-114 of that Bullet in. 

l (jf • 3-/ 50 Cartri~e Detects. Following a gun stoppa , 
attemptB to extract the cart case UiU&lly resulted in the separation ot the 
cartridge case fran the projectile and the Sp1ll1ng of the propellant into the 
breech mechani ~ As a corrective mea , the cartridge ca was cl1.mped t o 
the projectile. 

108. 3" and 5" Cartridge C8ae De1j cta. C:1rcw1terent1al cracks in 
t he base ot the cartrIa:g8 case near th nange permitted leakage 0 props t 
gases, with resultant damage to the breech cbanism. Amunm1tion shmring this 
deteot was withdrawn .tram service , and manuf'acturini processes were improved 
to control s t ress corro8ion cracking tendencies . 

109. 3" 5" and 6" Flashles8 Charges. Fl.ashle s charges were :re­
ported to be eDl!ttlni a fuge amount of sparks and sing resi due and an un­
desir ble amount. of smoke. The replacement ot fl.aahless pellets by flashless 
grains or · f1as hl.es s powders re ved the cause or rea1due. The developnent. of 
new propellant canposit1ons to duce smoke and nub.is now undenray. 

110. 5" and 6" Tracer Deteriorati on. There occurred a high percen­
t age or failures of t racers Jta:rk 9 (White B;iid red) to ignite due to tracer 
deteriorati on result.1ng !ran exposure to moisture and high humidity. As a 
remedy, the tracer seal was improved by the use of a moisture-resistant coat-

g. 

lll. 5" and 6" Cartridge Ca Detects. FBllure ot the cartridge to 
seat p perly prevented th8 breech f r om cios!iig and resulted in a loading jam. 
Improved inspection to prevent oversized cases and versized or undersized 
cork plugs 'el1m1na ted some of t.hese fa.1l ureB am the impravement of hand11 ng 
and l Md1ng cedures lessened the number of Jams cau ed by cases which had 
been dented and Crimped by improper handling. 
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lead foU was CIII1.ttec1 trail bag charge. and i ••ued in separate packages for 
~ as directed by gwmer,y officers. .l ..rie. of accidental exp10Bians of 14·
and 16· reduced cb&rge8 was experienced, the cause of which was .t1nal.ly' 
attributed to elactroatat1c ignition. ~Ord C1rcular Letter A52-45 described 
these acc1dents and their cauMs, and C1rcular Letter A56-45 oontained the . 
necessary ilustrllot.1one for packing and handling oharge. to prevent eleotro­
.tatio ignition. Cile ot the correotive meuure. ta.kltn ..... the provi8ion of 
8paoer8 to prevent 1ongitud1M] moV8.IJII8Dt and adapters to prevent lateral DlOV8­
.ant of bags in the tank; another meaeure ot oorrection was the omission of 

the lead toU &s mantioned above. Powder tanks to accoaDOda te the diameter ot 
reduoed charge powder bags have been de~e~oped b7 the Bureau to replace stand­
ard E01Ider ta.nk8 nth adapters and deliveries ef 16"/45 IIark 1 tanks and 
16"/50 I!ark 8 tanks are now being mads (see Bulletin 1-46, page 9). 

11.3. Var1ables in lIaj or Caliber Reduced ~s. Variables in re­
duced charge. were reported a. h81Dg due to J:O&d3ng~ wrong charge weights. 
Bulletin 4-45, para~aph8 124-1)2, descrllJe. the two major causes tor these 
variables, viz., (1) errors inherent in. th~ now obsolete nNew Gun" method of 
powder proo£, and (2) errors introduced because of failure to take into account 
the powder quiCkne8s effect in maldng the charge assignD!nt. .ls stated in 
Bulletin 4-45, velocitY' loss curves baTe been oorreoted and the nenr reduoed 
oharges will in time replace the e.xiBt1Dg charges and ·thWl elim1nate the larger 
variables in reduoed charges for major oalibers. 

114. Base Detona~Puse Mark ~ (5"/2$ Ale andm. u..C). Beca;1188 
it was not bore sare and ~ iiiiiDb8r prematures occ~ the Base Deton­
atingFu.ze Ke.rk 1.3 was declared obsolete. 7he Bureau produced the Base Deton­
ating FUze JlE.rk 28 by moditying the BaM Detonating FuM Mark 20 design and 
the Kark 28 and ita subsequent mod11'icatioIUI were used throughout the war whe~ 
ever l4ark 1.3 ruse. bad prertously' been used. 

Fuse IIILrk 28 (5"/25, 5g(J8, 5"/54 "~ 5·~1, . rhI percentage au 1r.l.th 
ase lJetonat.1.ng }f'llZeS Mark ZO reported. The duds 1I'8re oaused PrimarUY by 

deterioration ot the primer a1.xtUre and the correct1ve ueaaures taken were t o 
make the .f\1ze mo1stureproof ·aDd to include a desiocant e1elllBnt 1I1thin the rue. 
Duds were also caused b;r 1nsut1'1c1ant eenaitivity on l i ght impacts. Although 
this latter defeot mBT be inherent :in the design, detective manufacturing or 
inspection techniques -nre 1'10 doubt a contributing factor and steps were taken 
to improve the fuze by perfecting the manufacturing teohnique a.nd b;y the use ot 
improved inspeotion gages,· particul.a.rly gages designed to llmit ecc:rentric1ti ea 
to aooeptable values. Other improvemrmts, less bmediate in nature, include 
the developDBnt of a D8W primer mixture and the development of an improved, s :iJ:D­
pl1.t1ed fUM. 

116. lIo1aturep~ectue Base Puzes. In order to reduoe the 
percentage ot dUdB CQua bY' deterior ation of the primer mixture in 
base tuzes t.hat were not moistureprooted, all' projectile base fuzes have been 
mo1etureprooted and a desiocant element within the rue has been added. Also , 
the 'Bureau is now working on a projeot to develop a new primer mixture which 
w:U.1 be less susceptible to deteriorati on than present mixtures . 
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rk 29 were suscept ble to chipping during hanlling and l oading of projec­
t Ues into the gun trays. The early (no 1Lod) fuzes are now obs olete and in 
l ater modi£icationa the ogives were made of a stronger fabric-£i1led plastic. 
The metal parts also were changed in the Mods 2 and J t o provide a much more 
rigid structure. Also in the Mod 3 a thin aluminum disc was added between t he 
interrupt er and the relay detona'\:-Or to assist in preventing the relay detonator 
fran being se t off in case the uppe r detonator is initiated when the fuze is 
in t he unarmed condition. 

UB. Aux1l1aAA.C. 411 ,0 5..,---"'7w~r--...,...~r-I"*",,~""'-;""";"""":""-':':;""'&"="'~~~~+--""""'~""'-=~'::';' 

of the primer mixture . The fuze 'WaS modified to make use of a stab type lead 
a~ide prilner which has a much longer life. The Mark 46 fuze has been declared 
obsolet e and replaced by Auxiliary Det onating Fuze l4ark 54 with t he lead azide 
primer. 

ll9 . V'l' Fuzes. The four major causes for the malfunctioning of VT 
fuzes in s ervice use dUring the war were f ound to be: 

(a) The breaking o£ the nose section in hoist ing and 
loading operations (l4ark 32, early }lods). 

(b) 	Life failure due t o the short shelf life of the dry 
battery (Mark 32 :0 all Mods except Jdod. 40). 

(c) 	Excessive prematures (Mark 32, all l!ods except od 40). 

(d) 	Exces sive duds in VT Fuzes l4ark 53 ods 0, 1 , 2, 3 
and 4 due to moistureproofing £aiJ.ure. 

120. To correct the above, the f ollowing remedial measures were taken 
in product ion and in the design of subsequent models: 

(a) The mechanical strengt h of the nose section (antenna 
cap ) was weak because of plastic molding techniques used in 1942. 
This was corrected by the molding of the antenna cap (metal insert) 
into the plastic nose , thus minimizing the possibillty of breaking 
the antenna connecti on. 

(b) The shelf life of the dry battery was estimated to be 
8 to 12 months, hence a rebatterying progran for replacing old bat ­
teries in fuzes was set up in forward areas . later J however, in 
}{ark 40 and Mark 53 type fuzes J the dry battery was r ep l aced wi til 
t he reserve battery (indefinite life) type (see Bulletin 4-45, para­
graphs 108-110). 

(c1 To minimize prematures, complicated electrical circuits 
were developed and produced in the Mark 40 and Mar k 53 type fuzos . 
Further, prematures due to the melting of the antenna connection were 
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eliminated by the developmen t of a h1gh~eltinE po1.nt solder con­
nection to t he antenna (Mark 40) and t he devel opmen t of the capless 
antenna. type .f\lze ()(ark 53) . 

(d) Duds in FUzes l4a.rk 53 l40ds 0, 1, 2, :3 and 4 were 
caused by' t he entry of moi s ture into t he fuze through the rear end. 
The development of Fuzes l4a.rk 53 liods 5 and 6 "included the provision 
far canpression gasket waterproofing of the auxiliary detonator 
(J&ark 44 l40d 1) to the fuze assembly at loading depot s, thus sealing 
t he rear and against possibl e moist ure entry. FUture designs °ncm in 
t he' engineering production stage provide for the manufacture of a 
campletely · hermetically-sealed VT f uze . 

* * * * **** ** * ** **** * ******** 
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l2l. RCCKE'l' BASK FOZIS JIARX 162 I.ND MARK 166. ~t1n 2-45, ~ 
graphs 214-216, described 'flie dB.,.1 nt ot ROcbt Base Fuzes Mark 162 and' 
Mark 166. AI. ugh range tiring test results ha.,. 1Dd1oated t hat these 
fuzes 1\mction satisfaotorilJ', it has been found de ble to inooroorate 
oertain impro manta in their design. . 

122. One of these improvements i e a redesign of the fuzes to el.im1­
nate any unstable sensitivity features, as these .fUzes ha exhibited 

~rratic sensitivity in drop sensitiv1t y teats oonducted by' the ru JJIBlm­


f~oturer. 


12.3. £nother improvement 1I1ll be the'1nclueion of' a set,..baok a.rm1ng 
feature 1.TJ. addition to the pr8SSUN a..""JD1ng assembl.3', so to pre nt the 
fuzes 1'ro becoming a hazard in the event a rockBt motor should accidentally 
ign1te and burn in a rea.cly stowage locker. 

124. Other impro ts to be investigated c cern perfonnance, 

safety, manuf'acture, loading, and a reduc on in night and size of these 

fUzes. 


125. STRIPPABm PRorECTIVE C01100 FeR 5Uo SPIN STABILIZED ROCKET 
yarOR BCll1RREttr, . The NaV8I orananoe tabo 1iOl"Y, SUv r spring, m. , h&8 
<Ieveiopeaast;Appable coaUng which is suited tor the corrosion protection 
of S" spin stabUized rocket motor bourrelets . The material,. which consi ts 
of a lacquer ccapounded from T.LJ1Yl resin, plastic1zers, solvents, 0 8, pig­
ments , and s tabilizers, may be applied e1t.her by spraying or by dipping, and 
dries to a tough elaatomeric f ilm. The adhesion o£ this .t1lm 1s su!fi.clent 
to provide exceUen1i corrosion preventi cn, as evidenced' by i1;s ab1.l1ty to 
withstand a 20~ aalt spray test for 150 hours at 950 620 F. ld a 240-hour 
exposure to accelerated we t her ing. The coating almost unaffected by 
this . test and there were no . sib1e signa ot corrosion of the pr tected 
metal. The coating is rea.d1.ly removable without the uae of solvents, as 1t 
may be stripped off and leaves no residue. This latter factor i8 of ext 
importance in the above nt10DBd application as a rellidu8 might impair the 
conducUvity of the bourrelet. 

126. In order that rocket bourrelets have adequate corrosion protec­
tion a1't..er removal. ot the strippable coating, Navy Speci.f1cat1on 52C18 Gr II 
should be a R>lled before the strippable coating. Testa at Naval. Research 

·Laboratory, Anacostia, have shown that 52018 Gr IT will have no del eterious 
effects upon conductivity. Specifications for the s trippable coating 
have been prepared and are available under the deSignation $2L1.7(INT). 

***** ** * *** * ************ * * 
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127. TORPEDO MARK 25. W1th the advent of the Grumman torpedo plane, 
the l1m1tatioDB of the Torpedo »ark 13 as to height and speed of release be­
came BO cr itical as to preclude the possibility of its future use. RealizL-~ 
t bis adYerse sit uation, the Bureau called upon the Off1c~ of Scientific 
Research and Development to a i d in' t he development of a new aircraft torpedo 
1fhi.ch would be capable of Wit hsta.ncU.ng water impact when launched at the then 
high speeds of the TBF a i rplane. The National Defense Research Committee, an 
organization within the f'ra.mework of the OSRD, was given the task of designing 
a new torpedo, to be lalown as the Torpedo Mark 25, which it was hoped would 
supersede the Torpedo lLark 13 type. 

128 . Since the aircraft torpedo had to fit int o the bomb bays of 
aircr aft then in service, it was necessary t o set up limitations as to size 
and wei ght of the torpedo; hence, the Torpedo Mark 25 was to retain the same 
over-a.ll. length, diameter, and weight as the Torpedo Mark 13 type. other 
speoi fica t i ons of the Torpedo Mark 25 are as f ollows: 

Range - 3000 yards . 

Speed - 40 knots 

War head charge - 600-800 I bs. 

Launching speed - 350 knot s 


129 . The NDRC set up a program which proceeded along two general 
li.nes: t he f i r s t was to st udy the Torpedo Mark 13 with the purpose of re­
t a ining i ts good features and correcting, if possible, its weak 'points; ctnd 
t he second called for research on problems concerning torpedo structure, 
cont r ol s, power plant s, torpedo motion, and water entry. These two phases 
were carri ed on simultaneously by a number of activities established by NDRC . 
NDRC made use of facilities a t t he California Institute of Technology, Massa­
chu~etts I ns titute of Technol ogy, Newark College of Engineering, American Can 
Company, the Naval Torpedo Station, Newport, and other educational institutions , 
i ndustrial establishments , and naval stations. 

130. The design of the Torpedo Mark ~5 is similar to the Torpedo Mark 
13 in shape , but it i s radically dif ferent in structure and i nternal arrange ­
ment (see photograph on page ,50). The Torpedo Mark 25 has the conventional 
war head f or an aircraft torpedo . The air flask section has been reduced in 
l ength and the water compart ment has been entirely eliminated since only 
alcohol is carried for fuel and coolant. 

131.· The reduct ion in a i r flask length and the elimination of water 
is accomplished by t he design. of a more efficient super-heater system and 
turbines. The combustion pot is constructed to allow Circulation of the 
alcohol about the liner of the pot, thus cooling the pot and preheating the 
alcohol. An excess of alcohol is sprayed into the pot to cool the gases of 
combustion by its evaporation. The combustion pot of the Mark 13 is cooled 
by free circulation of sea water through the midship section of the torpedo. 
The control s ection of the Torpedo Mark 25 is a dry compartment lntendsd to 
ca~ry the course and depth control s and various recording instruments. The 
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construc:t.ion of the combustion pot, therefore, was designed with the vieW' to 
keepiilg ..1"t as cool as possible so as not to overheat the ~ontrol section. 

132. The turbines anCI gear train also differ Fadica.1ly' from those 
of the Torpedo Yark 13. The t urbines of the Marje 25 are arranged similarly 

. to those in Torpedoes Marks 16 anc;l 17. This arrangement is commonly referred 
to as the "H" or horizontal type engi ne. Two jack sha .rts are u tilized to 
pass the t urbine drive to the concentric, short, aplined propeller shafts. 
The turbines are constructed in accordance with the latest design practices 
i n designing turbo-superchargers. The turbine buckets are cast separately 
by the Austenal lost wax process and than welded to the. turbine wheel (see 
.photograph below). Ground gears, deaigned and manufactured in accordance 
with aircra1't engine gear c;iesign, .are used in the main engine of t he Torpedo 
hrk 25. 

CASt TURBINE BUCKETS, 1st and 2nd STA.GE 
Individual bucket s ( in l ower part of picture) when welded 

to turbine wheel, interlock to form completed t urbine. 
Turbine's operating speed is 18,000 r.p.m. 

133 . The turbines, gear train, and lube oil pump system are encased 
in an aluminum housing•. ' This housing with all parts in it may be removed as 
a unit from the afterbody seotion with a minimum of effort since only a very 
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fn holts hold it in place. The propeller sha.t'ta (see photograph below) otter 
no trouble since t hey are splined and the engina may easily be pulled allaY' 
from them. The casing ~so prevent! exhaust gasBS from circulating through­
out the i nterior of the a fterbody. Conduits lead the gases to the hollow 
streamlined horizontal fins . The gases are then exhausted through the fins 
into ports which extend beyond the horizont.a.1. rudders. This 87BteII. prevents 
the gases freG envel oping the rudders and propelleru, which would seriously 
r educe their e.ffectiveness. This system of exhausting gases avoids over­
hea~1ng of the propeller bearings and simplifies their design. 

PROPELLERS AND SHAnS 
Concentric shafts are splined for easy connection with 

main engina. Propellers are attached directly to shafts 
s i nce gases are not exhausted through propeller hubs. 

134. The r adical nature of the internal changes has resulted in a 
different system of compartmenting t he torpedo . The sections of the torpedo 
a:;"e as f ollows: war head, air flask, control section, and afterbody. The 
control section, or buoyancy chamber, is a large dry chamber located between 
the air flask and the afterbody and contains, i n addition to the course and 
depth control mechanisms, combustion pot, regulator valv&, and other valves 
similar to those in t he midship section of the Torpedo Mark 13, as well as 
instruments for recording t orpedo data. Located in and on the afterbody are 
the t urbine and turbine gears, propeller shaf'ting, streamlined horizontal 
and vertical fins, rudders , shroud ring, and propellers. 

13,. Radical departures other t han t hose mentioned above are the 
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use of cast aluminum exercise heads and war heads, cast aluminum aiterbodies, 
waterproof wedge type joint rings (see photograph below), an air pick-off 
system to replace the pallet mechanism in the p resent gyro control system, 
anair-jet operated -depth engine, and the employment of an evacuated bellows 
in the depth mechanism instead of an atmosphe~'ic chamber for obtaining 
reference pressure. 

1.36. Ten models of' the Torpedo Mark 25 have been cons tructed and are 
undergoing tests. Twenty-five additional models of the Torpedo Mark 25 are 
now under construction and will be used in an exhaustive study of this torpedo 
and its related mechanisms. It is believed that the many novel features of 
this torpedo merit continued testing to make a complete evaluation of them 
and their application to future torpedo design. Every ef'f'orl has been and 
will continue to be made in the development of this torpedo to utilize com­
mercial s·tandards and products so that, i f necessary, this, and all future 
torpedoes , may be put into production with a minimum loss of time. due to the 
tooling up of factorie s supplying assemblies or sub-assemblies . 

WEDGE TYPE JOINT 

The four sections of the new joint ring draw the afterbody and control 


section together. An no" ring seal makes the joint watertight. 


137 . With the advent of jet-propelled airplanes , and airplanes of' 
Qonventional type which are capable of flying at speeds far in excess of the 
350 lmo.ts for which the Mark 25 liaS originally designed, it is doubtful. that 
t he Torpedo Mark 25, a s such, will be released f or service use. Because of 
the many new and important f'ea t ures incorporated in this torpedo and their 
application t o newer torpedoes , it is considered that the talent, energy, 
~d money employed in developing thi s torpedo has considerably advanced the 
Navy's Imowledge of aircraft torpedo de sign. 
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138. YODmCATIONS OF THE TORPEDO J4ARK 13. The following table has 
been prepared as a guIde t o clirifY' thEi nature Of the modifications of tlle 
Torpedo !lark 13. Only tlle principal, or easily recognizable, changes to the 
torpedo have been set forth. 

).{ark and Mod 

Mark 13 1iod 0 
l6ark 13 Mod 1 
Mark 13 Mod 2 
)lark 13 Mod 2A 
)lark 13 Mod 3 
Mark 1.3 Mod 4 

liark 13 l40d .5 
liark 13 Mod 6 
)lark 13 Jlod 7 
J4ark 13 lfod B 
Mark 13 Ik>d 9 
Mark 13 Mod 10 

Mark 13 1lod 11 
Mark 1.3 140d 12 
l4a.rk 13 )lod 1.3 

Principal Reason for Change in 140d Number 

Now obsolete. 

Rudders moved forward of props . 

Experimental - 40 knots - abandoned. 

Conversion of Ilod 2 to .3).5 mots. 

Addition of gyro angling f eature . 

50 models - experiMental - expended ­

strengthened afterbody (internal) . 
Addition of' water trip to llod 1. 
Addition of shroud ring t o Mod 2A . 
Ad.d.1tion of shroud ring to liod .3. 
Additi on of shroud ring to'Vod 4. 
Add!tion of shroud ring to 1Iod .5. 
l&anufactured aa such - internally strengthened 

afterbody, shroud ring, air flask section 
modified to accamnodate suspension beam ­
minus gyro angling feature. 

liod 6 modified to accanmodate suspension beam. 
Mod 7 modified to accommodate suspension beam. 
Mod 9 modified to accamnodate suspension beam. 

139. The followintt table , when read horizontally, indicates the suc­
cessive modifications of a particular torpedo. Vertical columns indicate the 
principal reason for the new modification designatj.on. The Torpedo Mark 13 
Mod 10 i s on a line by i tself since certain new feat es were added at the 
time of manufacture while certain other features, notably provision for exter­
nal. gyro angle setting, were omitted from the )&ark 13 ~d 10. 

Change in 
Basic Rudder 
DeaiS!?: Location 

:Modification Table 

Mfg. & Shroud 

Ordalts RinS 


Suspension 
Nell' Beam 
Jlf~. Modification 

13-0 -13-1 

13-2A 
13-.3 
1.3-4 
13-5 

1.3-6 
13-7 
13-8 
13-9 

13-10 

1.3-11 
13-12 
None 
13-13 

140. No distinction need be made among the higher modificat ion 
numbers of this t orpedo (Mods 6 through 13) f or service use since they all 
have essentiaU.y the same speed and range, carry the same pay load and s~nd. 
up under the tactical. uses specified f or aircraft torpedoes. Detailed infor­
mation for each torpedo is given in the torpedo I s record book. 
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m. TORPEOO EXHAUST VALVES AND SPRINGS. Correspondence f rom the 
fleet, particularly from submarine t orpedo firing act ivities, indicates that 
excessive losses during practice f iring can be attributed to l eakage of sea 
water into the afterbody at the end of the run. An investigat i on of the 
r eported losses indicates that they are the result' of three principal con­
ditions : 

(a ) Failure of the Exhaust Valve Springs. The physical 
characteristics of spri ngs are such that they take a permanent 
set when s tressed at elevat ed temperatures . The temperature of 
the exhaust gases approaches and frequently exceeds t he criti cal 
point of the Inconel exhaUBt valve spring under many conditions 
of torpedo operation. Thus , t he valves f ail to close because the 
spring has simply lost i ts "oomph ll • 

(b) "0" Ring Particles. There have been occasional 
reports that particl e s of the exhaust valve "0" ring failed to 
burn out during a run, and, consequently, the exhaust valve was 
prevented from seating a t the end of the torpedo run. 

(c ) Exhaust Valve Warping . One activity has consist­
ently reported that torpedoes have been retrieved with t he exhaust 
valves so distorted t hat considerable leakage into the aft erbody 
had t aken place. 

142. In an effort to counteract t he above-mentioned difficulties, 
the following steps have been t aken : 

(a) Spring Failure . Ordalt 1685, which has been dis­
t ributed, substitutes a spring with higher heat-resisting properties 
for the present I nconel spring in Torpedo Marks 1), 14, 15, and 23 
t ypes. The new spring (sp 31967) has 10 coils of ~070 wire instead 
of the 9 t urns of V062 wire in the present spring (Sp 18089). It is 
believed that the use of the new. spring will not only eliminate 
l osses caused by spring failures , but it will also materially reduce 
the l osses attributed to warped exhaust valves . 

(b) Ito" R~ Particles. In NAVORD OCL T8-45 it was recom­
mended that the "Oring not be used in exercise firing of submarine 
torpedoes. T~e recommendation was not extended t o other types of 
torpedoes inasmuch as it was unders tood. that the "0" rings were not 
being used in exercise firing 01' those torp_e~oes.. In connection 
witl1 the removal of the "0" ring for exercise firing , it should be 
pointed out t hat all pertinent ordnance pamphlets call for lapping 
the exhaust valve to the a1'ter bulkhead during overhaul. 

(c) Warping. Investigation of new materials as subst i­
tutes in the present valves is underway. 

14). TOBPEDO I41RK 15 TYPE TAIL BEARING. An investigation of reports 
of seizure between the forward propeller sleeve and the tail bearing of' the 
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Torpedo Mark 15 type, originally attributed t o a flaw of tin pl ating !'ran the 
tail cone into the tail bearing , has indicated that the d:iff iculty is caused 
by too close a fit be tween the tail bearing and the forward pr opeller sleeve . 
The remedy is to increase the. diameter of tile .tail bearing (TP 18378) by 1102, 
and an Ordalt, which will require no new parts , i s under preparation. 

144. JaNE MARK 19 MOD 2. The Jrfine I4ark 19 Mod 2 (see illustrations 
below) is a modification of a design originally produced by the Navy for the 
Array Air Forces . This aircra£t-laid, drifting mine can be set to operate from. 
10' to 60' beneath the surface of the water. It contains an inertia fir:l.ng 
mechanism which opera tes when the mine is s t ruck. The ltl.ne lIark 19 Mod 2 lias 
the same length and maximtml diameter as a 10OO-lb. banb, and may be l oaded 
into aircraft with the same methods and equipment used to load a 1000-1b. bomb . 
The mine weighs 550 pounds, 190 pounds of lVhich is explosiv..e . 

145. Prior to planting, t he l4:ine ltark 19 J40d 2 i s kept safe by a 
hydrostatically operated extender mechanism, which holds the detonator a safe 
distance from the booster charge . other safety features are a BWi tch on the 
extender mechanism and relays in the firing circuit which are designed to re­
maj"n open until 12 seconds after the mine has sunk to ita operating depth. 
Operation of the extender mechanism prior to planting is prevented by a safety 
pin, an arming wire, or a soluble washer. 
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146. . In the forward end of the cylindrical case of the Mine l1a.rk 19 
Mod.2 is the explosive charge ; in t he after end the depth control mechanism i s 
housed. In the cent r al buoyancy chamber are located the tiring mechanism, 
batteries, and control box. Because the center of gravity of the mine is 
l ocated well forward, t he mine noat s with its long axis vertical and its 
depth control mechanism up. 

141. After the 1t1ne lAark 19 Mod 2 has been planted, the depth mechan­
i sm keeps t he mine near the pre-set depth. This is accomplished by a propel­
l er, which dr1ves the mine up or down in t he water, and by a pump, which 
forces ballast in or out of the buoyancy chamber. A hydrostatic switch origi­
nates the signal which operates the depth mechanism. 

148. The !'iring mechanism C-4 Mod llr111 close a tiring switch if the 
mine receives a sudden sidewise blow or push or is t i lted more than about 500 

Irom the ver tical. This mechanism is designed to keep the firing switch open 
if t he mine 1s rocked by waves. 

149. One thousand lttnes 1!ark 19 Mod. 2 have been produced and are be­
ing stowed at the Naval ltine Depot, Yorktown, ready for immediate loading and. 
assambly. IIthough the shelf lite 0 f the components of this type mine have 
not been definitely determined, all components have been carefully packaged 
for optimum long-term storage. 

150. EXHIBIT AT THE NAVAL AC.A.UEMY TO DEMONSTRATE JJ:mE WARFARE. The 
three basic aspects of magnetiC mine warfare .• mining, degaussing, and sweep­
ing - are clearl y demonstrated in an elaborate exhibit r ecently installed at 
the Naval A.cademy for instructional purposes. Built by the Training Division 
of the Naval Ordnance Laboratory, it was used initially at the Academy as a 
visual aid in a lecture series on mine warfare given in March 1946 by one of 
the Laboratory' B trainjng specialists. The exhibit (see accompanying i llus­
trations) consists of a 6' magnetic model of the USS JUlJEAU (01-119) mounted 
on a 25 1 track, a recordin~ device (Speedanax), and a typical mine f iring 
mechanism. A. model of the Navy 14 J4ark S(b) magnetic sweep bas been added to 
the exhibit by the Acad~ts Engineering Department to be .used interchangeably 
w:ttlf the ship model. 

].51. Two detector c011s are located adjacent to each ot her under the 
mid-point of the track; one, Simulating a mine, is connected to the mine firing 
circuit, and the other is connected to ·the Speedamax recorder. The Jiiodel i s 
equipped with a degaussing system consisting of 14, F, and Q coils which may be 
energized s O.that the model may be in an undegaussed, partially degaussed, or 
we1l degaus sed condition, depending upon the current used in the degaussing 
coils . The model, whi ch is electricall.Y driven along the track, may be made 
to pass over the detect or coils at varying rates of speed up to a maximum 
scale speed of about 40 knots . The model' 8 fields in various degaussed stat es 
are shown by the Speedomax which traces the field signatures produced along 
the keel. The mL'1.8 firing circuit shows which of the model's degaussed states 
and fields fire the mine and which do not, and the dependence of t he safety of 
the -vessel upon the proper setting of t he degaussing coils. Variation of 
model speed demonstrates that the speed of the vessel over the mine also has a 
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bearing ' on firing the . mine because a field of, a certain _strength which will. 
actua"te ·the mine mechanism at a high or intermediate speed will not. do so when 
t he model is driven across the track slawly. I4agnetic sweep effects are 
similarly demonstrated by mounting the sweep in place of the model. 

152. The components of the mine firing mechanism in the exhibit are 
l aid out in breadboard fashion so that control am operation may be easily 
observed. The detector ieads are connected to the windings of a sensitive 
polar relay which operates when a small current (on the order of 3 micro­
amperes) flows through the windings. The initial operation anns t he mine 
f'iring mechanism and automatically resets the relay to the neutral position. 
As l ong as the signals transmitted to the relay are of the same direction as 
the first signal, th& relay will operate t o the BB.m:I oo~tact and the mine is 
merely continuously a.rmed. When t he signal direction is reversed, however , 
the relay operates to the othe r contact closing the detonator circuit and ex­
ploding the mine. This is drama.tically shown by the nasbing of a red light 
in the exhibit. 

153. Controls for adjusting the sensitivity of the mine firing me chan­
ism have been incorpora ted into thp device to shOll" how t he different degaussed 
states of the vessel explode mines of various sensitivities. The ship-counting 
mechanism, designed to prevent the mi.'1.e from fi ring until it has been actuated 
a predetermined number of times, is also included to shaw t hat the vessel may 
apparently be safe for several passes over a mine but may fire it on sane suc­

.ceeding pass. 

~ll ~ti 
(t;ra7 lli:c) 
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FORWARD PORTION OF MODEL FROM WHICH SKIN AND ).!AIN DECK 


HAVE BEEN REMOVED TO SHOW DETAILS OF 
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1.54. The magnetic shi p model of the uss JUliEA.U was constructed early 
in the war to aid in designing a satisfactory degaussing coll system f or the 
JUNEA.U-claas of cruisers. By- the method of model design, coils may be perma­
nently installed on ships under construction, thereby saving appre-ciable t ime 
and materials that ..ould be required 11' the system 1'I8re to be installed on 
completed vessels. The model must be constructed so that i'b is a magnetic 
replica of the ship, producing magnetic fields which are reasonable facsimiles 
of the ship ' s fields. As much as posaible ot t he ship's magnetic masses are 
reproduced in the model with sul?h small items as piping, minor machinery, and 
various fittings BIIloothed into decks or hull . Such deviations have negligible 
effect. Additional non-tlagnetic components are used for bracing and handling. 
The model is canstructed so that 1t may be eas:11y taken apart and reassembled 
to facilitate the installation of the experimental coUs required to detanliDs 
the coi l system for the cms. The assembled model and the forward porti on of 
the model frCID. whi ch t he akin and main deck have been removed J\iO exhibit the 
details ot constructi on and installation ot the test cotis a re sbOlm in the 
photograph on page 60. To save time all coils are installed before testing and 
all co11 cormections are made by the l eads extending tb...-ou gh the main deck. 
MagnetIC models of each class of naval vessel and of many olasses of merchant 
vessels ware buUt and degauesing coUs .for each class were designed at t he 
Naval Ordnance laboratory during 1941 and 1942 and were used as the basis for 
all U.S . degaussiIlg coil designs . 

155. UNIEmUTER ClIDNllm MALroNCTIONS DURIm .CIlLO 1QR II. The 
tollowing inf'ormation h&S been eXtracted fram the an&lysis o! casualties and 
mal.functions of underwater ordnance during World War II and the corrective 
action taken by' the Bureau (see Bullet in 1-46, paragraph 4); information on 
t his subject 'W8B also included in paragraphs 160-173 of Bullet in 1-46. 

156. TO~ Directors Mark 27. During the war it was demonstrated 
that the Torpedo ctor Mark 27 was obsolete in the light of present stand­
ards for f i re control equipment. One of its i nadequacies was that it ..-as not 
built to readily ut.ilize radar data .. This 'WaS corrected during the war by 
Ordalt 2107 which added a target bearing receiver to the director (see 
Bulhtin 1.:.u~ paragraphs 232-233). This receiver, t hough not automatic, made 
it possible to train the director on the correct targe t bearing by matching 
pointers. 

157. One minor detect ot the Torpedo Director Mark 27 was corrected by 
Ordalt 1255, which provided for the installation of a centering device for the 
.follow-up control o.f the sight angle motor. The device , by damping the action 
of the sight angle motor follaw-up control, makes it possible t o decrease the 
contact gaps with a oonsequent reduction in the error of placement of the 
telescope without prodUCing oscillation of t he motor. 

158. No further O:rd.a.l.ts on this equipment are being considered in 
view of the proposed redesign of the torpedo fire control system for destroyers. 

159. Gun Train Indicator J.lark 52. 'lhe Gun Train Indicator lJark 52 , 
used 111 conjuncUon With Ui Target Designation Transmitter l:a.rk 8, was d~-
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signed to control the Pro ector llark 10. After a short period ' of service, 
many of th& instruments required overhaul or replacement of the gyro roll in­
dioatOl-. Damage and wear or the gyro unit was attributed to the shock of 
firing and the praotice of ing the gyro continuously. Reduced breakage 
e.n1 impr oved anti~shock C oteristica 1Ifere accomplished by Ordalt 2000. 
ContiDuous operation had been adopted to avoid delay due to the slO1f tarting ' 
characteristi cs ot the gyro. cdndenaer and push button mounted in t he I .C . 
Room, ne&r the 400-cycle gyro sup:ply, reduced th9 gyro starting time (see 
Bulletin 1-4.5, paragraphs 302- 306). The jmprowd starting characte~~tic re­
duced gyro wear as i t Was no l onger necessary to keep the un1t running con­
tinuo1l8ly. Later models ot the gun train indicator used gyros nth better 
starting characteristics . 

160. Target Bearing Transmitter Mark 9. The early models of the 
Target Bearing TransDlltterYal'k 9 proved sam91lbat unsatisfaotory due to ten­
dency to retain watar above the cover glass. This conditiOD S eliminated by 
Ordalt 2421, which provided for the drilling of drainage holes in the bezeJ. 
casting ( see Bulletin 4-45, paragraph 194). It was also found that glare frClll 
the cover glass tended to i.ntar fere with the operator' B abilit;r to read the 
dials . A triangular pr:1.sm mounted in a hinged brass casting on the top of the 
target bearing transmit ter proved success.1.'ul as a nviewer" in el.1.m1ilat1ng this 
condition (see Bulletin 4-45, paragraph 195) . Ordalt 2422 has been i ssued to 
cover the instal.l.ation of this viewer. 

16J.. Attack Plotter lfark 1 Mod. 2 . The Attack Plotter liark I Uod 2 
was designed primarili f or the fire cont rol of antisubmarine ahead-throwing 
weapons. The principal f eature of the instrument i s the plot of awn ship and 
target traced on the viewing sur.face of a cathode ray tube. Since the first 
shipboard installation of the plotter, twenty-two field changes have been 
authorized . Many of t hese changes were of a min,?r nature, such as changing 
the s i ze of the resistors and substituting a different type of tube. Changes 
of this nature were usually made to stabilize co. porti on of the electrical. cir ­
cuit or to overcome recurrent electrica! failure of a circmit component. One 
of the more important changes concerned the installation of a potenti al barrier 
r ing. The ring is intended to neutralize leakage effects p esent with same 
cat hode ray tubes. This leakage i s t hrough the surface of t he tube and i s 
most pronounced in humid atmosphere and disappears when the atmosphere i s dry. 
The defect is observed as a change in the ocale of the plot on the screen, a 
condition which may develop slowly as the surface of tube and the rubber mount­
ing gaske t collect mois ture . When t he ,condition is present, the scale length 
changes as the intensit y or brightness is changed. The potential. barrier ring 
is a single loop of bare wire placed around the cathode ray tube beyond the 
edge of the screen am under the rubber mounting cushion . This wire is con­
nected directly to the high voltage cap of the cath de ray tube. The potential 
presen bn the screen is highly positive due to secondary emission . By holding 
the edge of t he screen at posit ive potential, leakage through the glass i s re­
duced. 

** * *** ****** * ***** * ******* 
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GUIDED MISSILES 


162. BtlREAU OF 0RDN1NCE POLICY FOR GUIDED mSSI LFS . Since the end 
of World War II, agencies and committees tiiAl were actIvel y engaged in re­
search and devel opment of gu:ided missiles have been studying the field with 
a new to establishing a five-year program. 

16). In surwying the guided missiles field, the major probl em 
appears to be tlui.t of gu:1.ding the component systems and the missiles through 
their various .stagea of research and development, and adjusting the tempo at 
each stage to conform to the existing general situation. One extreme ap­
proaoh would be to ns'glect basic research and concentrate on the rems; Ding 
stages of the missiles now under development. '!be result would be a workable 
weapon in the shortest time. Actually this is lI'ha t happened to s oma extent 
during the recent war, but it is not generally recommendl:td. The other ex­
treme would be to discontinue work on the misaiJ.es now underway, except basic 
research, and to put all the available effort, time , and money into the 
developnant of nn principles which will serve as the basis for an advanced 
f orm or missUe in the .future . Obviously there must be a compromise. The 
best practical 8olution is t o maintain, for a few years, an overlap between 
the development ot the conventional weapon and that of the new age, and this 
has been aocepted as a part of the Bureau' B guided missUe pollcy. 

164. One of several. joint Army-Navy commit tees under the Joint ChiefS 
of Staff, the Guided lUssiles Committee oltha Joint Committee on NeW' Weapons 
and Equipnent, 1F its report entiUed uA Natj,onal Program on Guided llissilesII , 
states, 

"The enelIlY' ldll have faster, more accurate, and more dest ruc­
tive missiles. Countenneasures and counter-countenneasures must be 
developed. Gu.1dsd missiles must be evaluated against a background 
o£ t.he probable a:1.rcra1't and aerial warfare of the future.. But 
above aU., guided missiles must evolve along l i nes dictated by- the 
probable .future d.eve1opnent of atomic energy both in the war head 
and, more remotely in the future I as a probable propellant. 11 

165. A resume of this cormnittee's recommendations includes the f ollaw­
1ngJ 

(a) That the national program be based on t hese missiles as 
ultimate objeotivesr 

(1) 	Misslles for area attack in ranges up t o thousands 
of miles and guided with precision. 

(2) 	Accurate missiles for preCision a ttack at short, medium, 
am long ranges, the accuracy and lethal range being 
adapted to targets of pin-point size. 

{J} 	l4issUea for the destruction of high-speed , higb-11.ying 
aircraft and missiles of the future. 
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(4) 	Cout defense and. eM borne weapons to ' repel naval. 
and amphibious attacks. 

(b) That che program be based ori the following oncepts with 
respect to research and development: 

(1 ) ~p}:l.as1s on the need f or f'.lrther basic ini'ormation 
in both fUndamental and applied s cience for all phases 
ot guided missiles. 

2) 	Practical developnent must not be pushed ahead of 
8 01m lmowledge . 

(3) 	Rules of cognizance between the various bureaus of 
the 	 rmy and Navy .should be modified as .runr kn01rledge 

;£ basic problems i s obtained. 

(c That a join· Army-Navy board be set up with a trained secret.a.nat 
r.nd that it be instructed to a ctivate such suitable advisory committee 
as i t de8lllll advisable. 

(d) That, pending action on the above recormnendation, the present 
Guided Missiles Comm1ttee ccmtinue in existence. 

(e) That .tull liaison be established between guided missiles and 
atomic power development agencies . 

(f) That guided missiles be procured only in quantit 8S needed for 
testing, organ1zatio~ and training purposes. ' 

(g) That countermeasures and counter-coUlltermeasures be studied 
and de e loped :fro all viellpoints. 

(h) That grO"..lpB be established :for' corurtant sta.rf study of the 
strategical. and tactical operational role of guided missiles. 

(i) That i nter-service organization be established tor disseminating 
guided s s U es. in£ormation, including a museum, a library, and a 
lia1aon offico. 

(j) That an efficiently staffad" organized, and operated intelli ­
gence system be established to collect, evaluate and disseminate data 
on gui d missUes- research and developnent conducted by potentially 
hostile countr1es~ 

166. The -conclusions reached by these recanmendationa are that: 

(a) 	Future work 'nth present day guided missiles should be 
limited to that necessary to test and perfect 1!l9chani 
and 'l'inciples 'Rbich will be of use to the lang-range 
program. 
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(b) 	A lDAximum of emphasis should be placed upon 1'lJmamental 
research in fieIde of guidance, propulsion, aerodynamics, 
launching systems and atanic energy' which must be in­
tegrated in the guided missile of the future. 

(c) 	Gountermeasures against guided missiles must be studied 
!rom all possible viewpoints. 

(d) 	Groups should be established for the study of the strategical. 
and tactical operational role of guided missUes. 

167. On 1 November 1945 the Assistant Chiefs ot the Bureaus of Ord­
nance and Aeronautics held a conference in regard to t he coordination of the 
guided missiles and piloUess aircra.t't programs . It was agreed that a Joint 
Technical Committee, consisting of two members from each of these Bureaus, be 
established tor the purpose ot ncont11'\uall.y reviewing ' both programs and ad­
vising the Chiefs ot the two Bureaus regarding the status of t hese programs 
and of the coorclinaticm ne cessary-for the best employment of their effort 
along technical lines. ­

168. The Bunl8Il ot Ordnance program for research apd devel.opnent in 
. guided missiles includes two maj or phases, viz.: 

(a) 	Applied Researcb - A critical and exhaU8tive investigation 
or experimentation, having tor its aim the practical appli ­
cation ot nsw and revised conclusions, aM enlarging, in a 
specific direction, the fields of measurements, analysis 
and uperimentation esta.bJ.1shed by basic research. 

(b) Devel.opoent - The appl.ication ot the resu1ts at basic and 
applied r esearch to the creation ot a practical embodiment 
of the principle W¥ier consideration, in a device which 
w1ll serve a specific purpose or perform a specific f\mction. 

169. The Bureau' plans to baUd a sufficient number of units of each 
practiCal design to permit evaluation of production, neet tr.,1n1ng, and neet 
tactical problems. This will, tharefo.re,. involve, the eventual introduction of 
a l:lmited number aboard sever al representative ship or aircrart. types for 6%­
tensi~ aernce teats and f'or training purposes . 

170. The subject' of guided missiles is such a new one that no stand­
ard classification system of types of missiles has been accepted. However, 

the general. classes of guided missiles that the Bureau is s tressing at the 

present may be listed as follows: . 


(e.) 'The antiaircraft guided missile. 
(b) The banbardmBnt guided missile. 
(Q) The aircra:tt-to-sbip guided missile. 

171. Of these three, there are active projects in the first and third 
classes. In the second class, the bomba....--dment mssUe, the major effort i s 
being made by A:rrlry' Ordnance, through General Eiectric and California Inst!tu:te 
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of Teclmology. It i s believed that their research program will be adequate 
to provide a satisfactory basis for starting development of ship-launched 
bombardment missiles in a few years. This method of dividing major effort 
with Army Ordnance is believed to be t he most practical way of utilizing 
presently restricted personnel and funds. The chie.! aim of the Guided 
Missiles Section of the Bureau's Research and Development Division is to 
produce an antiaircraft missile first, stressing research at present. It i s 
believed that without extensive measures for antiaircraft protection the 
fleet may not be able to operate within range of enemy land-based planes. 
Tl:.J use o:f antiaircr a:ft. guided missiles is one method of improving neet de­
fense. It now appears that it may be several years before service trials of 
an antiaircraft missile will be possible. The two active projects, now in 
the research stage, being developed to satisfy this aim are the IlJMBLEBEE and 
the METEOR. The BU1J3LEBEE is a ship-to-air, supersonic missile with ram jet 
propulsion (see paragraphs 19l-2~.3) and beem guidance, and is being developed 
by the Applied Physics Laboratory of Johns Hopkins University, Silver Spring, 
Ud. These antiaircraft missiles projects emphasize guidance problems , but if 
those problems can be solved, the transi tion to bombardment missiles should 
not be very difficult. 

172. The ttLird general class of missiles l launched from aircraft, 
offers an e:ffective transition weapon since it can combine the long range and 
high payload of an aircraft with a freedom fi-on antiaircrai't gunfire £'rom the 
target. The Bureau's current project in this field is the KINGFISHER, which 
is being developed by the ~~au of Standards. This is a gl ider missile 
(eventually to be rocket-assisted), carrying a torpedo or other underwater 
payload :for attacking ene~y ships. This type is a logical evolution of the 
BAT which the Bureau developed and which actually was used i n service during 
the last few months of the war (see Bulletin 4-45, paragraphs 146-166). The 
BAT is a glider carry--.~ng a 100O-lb. bomb alrl a self-contained automatic ra..dar 
homing un1t, making it virtually an aut omatic Kamikaze . The aircraft-carried 
missile probl em is considerably simpler from a technical standpoint than t he 
antiaircraft missile, but developments in this field may be slow in the next 
few years due to lack of personnel and concentration on the antiaircraft 
missile. 

173. The Bureau's policy on ~~ded missiles calls :for a continuance 
o:f research on countermeasures against all types of guided ll'issiles. For 
every new principle determined to be applicable to our own guided missiles, 
similar discovery and devel opment by foreign nations must be assumed, and 
parallel development of countermeasures for the weapons must be carried out. 

114. Countermeasures for guided missiles can be divided into two broad 
classes - offensive and de:fensive . '{'he o1'fensive class covers attacks on 
enemy bases and launching points, usine all types of weapons but probably em­
phasizing supersonic guided missiles since ne e ffective countermeasures £or 
the latter, except passive type s , are in sight. It is believed tha t this will 
be by :far the mos t. effective class of countermeasures and therefore should 
receive our maj or effort . 

175. Defensive countermeasures may be dividod into: 

Ca) 	 Local strik".Jlg syste~s such as antiaircraft guns am . 
anti-missile missiles. 
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(b) .Passive measures such as di spersion of units , and 
armoring, or t unneling into the ground, or radar 
jamming. 

The local striking systems are by far the most di.fficult technically and at 
present little progress is being made because the e f fort is small. Passive 
measures are believed to be fairly effective but present concepts will prob­
ably require many r adical changes. At present, however, little is being 
done in this direction. 

176. Due to the fact that guided missiles are in an embryonic state, 
the Navy would be tald.ng considerable risk during the next decad.e i f it 
stopped other developments at this time and put major dependence on guided 
missiles. The timing of guided missile developnents and t.he degree of em­
phasis on them during the transition period are the most urgent problems we 
have. Nevertheless, there is considerable possibility that by major emphasis 
and mass scientific attack, s ome other country could develop r adically ad­
vanced types of guided missiles in much less time than we now anticipate. 

177 . It should be noted in summa.r~z~ng t hat our prime l imitations are 
in pe rsolmel ceilings both in the Bureau and in field s tations. Also limited 
are mat erial installations f or research and development and range facilities 
for flight testing. At present all major guided missile projects of the 
Bureau of Ordnance are being handled by civilian agenCies (Johns Hopkins 
University, lIDssachusetts Institute of Technology, and Bureau of Standards). 
Existing Bureau of Ordnance laboratories and stati ons have inherent limita­
tions and are well occupied with other Bureau work. 

178. It now appears most probable that the guided missile will be 
another complex scientific we"apon superimposed on existing weapons much as 
aircraft were superimposed on other weapons . 

179. BUREAU FACILITY FOR GU IDED MISSILE RESEARCH AT DAINGERFIELD, 
TEXAS. One of the important phases of research being conducted by the 
~u in the development of gu.ided missiles i s a s"t udy of the aerodynamics 
of fl i ght at speeds above t he speed of sound in air. The velocity of sound 
is criti cal because it is at t his velocity that aerodynami CS changes from a 
.fair l y well established branch of ph;rsicB to one about which l ittle is mOlm. 
During the early s t ages of project BUlllLEBEE, the first of the supersonic 
missiles being evolved by t he Bureau, a comparison of the supersonic wlnd 
tunnel f acilities t hat were available and t hose that would be required 'con­
sidering the scope of the research contemplated indica ted the necessity for 
the Bureau of Ordnance to undertake the construction of a supersonic" wind , 
tUIUlel. Construction of the Dainger field facility lmown as the Lone Star 
Laboratory was begun in June 1945 and i s expected to be compl eted in October 
1946 at a "total cost of about $2 , 000,000. 

180. The s i te selected was at Daingerfield, Texas , where a new plant, 
operated by the Lone Star Steel Company, had been built by the Defense Plant 
Corporation as part of an emergency steel program. The plant, however , had 
been used only for the pr oduction of coke on a small scale and for the genera-
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Dry air storage sphere and air heater; ABrial view of laboratory buildings. 




tion ot electrical ponr that wu sold to a local utllitT CUolp&D1',. which 
act 1:rl.t1ea u1;11i ..d cmly" a part ot the power aY&Uabl.e in the ateam t urbines 
at -th18 plant. _It--,.u the large sullPl7 ot unused po'W8r, coUpled with the 
tact that the pIant had an !ngeraoll- RaDd. low preaaure blower of sufticient 
capacity to -be useful in super sonic wind t unnel werk, that accounted tor the 
selection ot the Da1nger:f'1eld site . A Del&val low preaBU1'e blower .1.llar to 
the blower already at Daingerfield W8.8 obtained ~ the Pittsburgh Steel 
Company, dismantled, and shipped to Daingerfield Lor 1n8taUation . A third 
blower of the high pressure t ype is under const ruction at ,the Klliot CompanY' 
in Jeannette, Pa. c.t page 68 are S(8e interior and exterior views of the 
Lone Star Laboratory, &8 wall as a schematic laboratory p~ and an air !low. ' 
bl ock diagram. ­

181. With the DeI&val and ;rngersoll-Rand blowers connected in parallel, 
an air .flow ot 200,000 c.t.m. at a temperature ot ,3800 F. is obtained t'or the 
wind tunnel. The air :f'ram the bl.o1l8rs is pa.ss.~ through a cooler which 
lowers i ta temperature to 1500 F. Turbulence 18 then ~duced by passing the 
air through a honeYCClDb and tine wire ID8Sh betore it enters the nozzle which 
produces the supersonio air s t ream. , The air is returned to the suction s ide 
or t.he blower &.&.~r i t. goe. through the nozzle. 

182. Because of the extremely l ow te:mperat.ure (-2000 F.) that exists 
in the working section of the nozz1e , any moisture in the air condenses and 
1nterferes with the t orce measurements on the models in the air stream. 
Therefore, an air d..."'"Y'8r and a large storage sphere containing 10,000 cubi.c 
.feet ot dry air at 15 p.s.L are located in the Una. Availability of the 
s tored dry air makes poss1ble the U88 of a small dryer with a capac!ty ot 
500 c. f .m. at air dried to a dew point at - 300 F. 

16). By using nozzles of different sizes, the n l oe! ty of the super­
sonic air stream can be varied .trom. Mach number 1.25 to liaen number 2.50 in 
s teps of .2$ (llach number Is the rat io of the velocity of the air stream to 
the veloaity of sound in air; Mach number 1 corresponds to about. 600 m.p.h., 
ilach number ·2.5 corresponds to about 1500 m.p.h.). By connecting t he Elliot 
blower in series with the other tWo blowers, it wUl be possible to rai se the 
maximum twmel velocity to llach D\DI1ber 3.5; hoWever, this is not contemplated 
in the near fut ure. . 

184. . Wi t h a working section area ot 19" x 21!" , the supersonic wind 
tunnel at Daingerfiel d is one or the larger ones in t.he eountr,r. The missile 
model to be tested is mounted in the workmg section on an arm proj ecti ng up­
stream (see illustra.tion on next page). Air f orces of 11ft, drag, e t c. I pro­
duce mi.."1ute strains or deflections in the mOWlting arm and also in electrical 
s t rain gauges fixed to the arm, thus varying the resistance of the gauges. 
The resulting changes in current flaw t hrough the gauges are indicat ed 
graphically and interpreted as changes in the moments imposed on the mount ing 
arm. Forces are canputed from the moments. Thi.s unusual method of measuring 
forces acting on a wind tunnel model was developed duri.'1g the design of t.he 
Daingerf'lelq w-'.LIld tunnel and is now being considered for use in othe r turmels. 

185. Data obtained from wind tunnel t ests at Daingerfield i s teletyped 
to the Cornell University A.eronautical Labor atory, where calculations are 
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A MODEL MOUNTED IN THE 'lUNNEL 

PHarcx:mAPHIC STUDIES OF THE AIR FU:Ni 

AROUND A WING SECTION 


The Phot ograph on the Left Was Made by 

Using a Schlieren Apparatus. On the 


Right is an Interferometer Photograph . 


made by IBK machine. Results can 
be teletyped frem Comell to 
various activities concerned about 
30 minutes a:fter t ransmittal of 
data .from -Daingerfield. 

186. The wind t unnel i8 
equipped wit h instruments for 
measuring pressure di stribution 
on models , and 111th instruments 
for recording pressure and tem­
perature ahead of the nozzle to 
determine air denSity'. Further 
insight into the nature of the air 
fimr aroWld a model is obtained 
through the optical accessories 
of t he t 'Ullllel. One of these is a 
"Schlieren ll apparatuS which shows 
the variations in dens1ty about 
the model through the refraction 
these variations produce in a 
parallel beam of light. The ac­
companying illustration is a 
Schlieren photograph of the air 
flow around a Wing section; 
variations in light intensity in­
dicate air density gradients. 
Schlieren photographs also shaw 
shock waves in the now. The sen­
sitivity of a Schlieren photograph 
makes possible the photographing 
of weak shock waves t hat couJ.d not 
be detected in the shadow method 
of photography forme r ly used. 

187 . Utilizing the same power 
plant and blowers, a testing 
laboratory for missile jet en­
gines (a IIburner I! laboratory) is 
operated as part of t..~e Dainger- ­
field f acility. Here measui-ements 
are made of the pressures and 
temperatures at point s within the 
missile and the thrust exerted by 
its engine . Ignit ion is also 
studied in the burnor l aboratory. ' 
Two burner rooms are provided in 
which fUll-scale missile engines 

can be mounted in an air stream and set in operation. Combustion chamber con­
ditions in flight up t o altitudes of 30, 000' can be s imulated by varying com­
binations of blowers supplying the air s tream. It is necessary that air be 
provided at a fixed mass flow, temperature, and pressure for any parti.cular 
t est . Using the Inger soll-Rand or DeIaval blower, it is possible to supply 

CONFIDENTIAL 70 



either bw."ner roc:m with 100,000 c.f.m. ot ~e air at .30 p.s.!. (gauge) to 
s!mulate· Jl1ght at altitudes of 8, 000' - 30,000' ; using either the Ingersoll ­
Rand or-DeLaval. blower in series with the Elliot blower will provide an air 
sUpply of 100,000 c. f .m. at ll'() p. s.1. (gauge) simulating flight from sea 
leve~ to 6,000' • With the t wo 1019' pressure blowers connected in para.l lel, 

. both burner roans can be operated simultaneously. An air heater, with a 
capacitY' of 75,000, 000 BTU/hour operating on natural gas a t an e f ficiency of 
50%, heats the air from ~e blO19'ers from 3600 F. up to 6000 F. The burners 
can be ei ther air copIed or water cooled. Burner room exhaust is l ed out 
t hrough a stack. 

188 . To Sl,lpply fuel to jet engines undergoing test, there are three 

10,OOO-gallon t.anks and two 2,OOO-gallon tanks for fuels of lower vapor 

pressure, and one' 2,5DO-gallon tank for fuels of high vapor pressure. Pumps 

have a maximum capacity up to 200 g.p.m. at 500 p.s . i. (gauge) . The pumps 

can be operated at 50, 100, 150, or 200 g.p.m. with automatic regulation of 

the pressure a t discharge. 


169. ' Bo th the twmel and burner laboratories are soundproof. Safety 
precautions in the burner 1aborator,y include fog nozzles, steel doors over 
observation ports in the burner rooms, and an auxiliary 'air supply to prevent 
accumulation of noxious .fumes . The air' supply to the wind tunnel laboratory 
passes through a precipitron f or the removal of dust t hat would foul the opti ­
cal equipment. A. small machine shop adjacent to the l aboratory is provided 
for minor repairs on wind tunnel models and missile engines undergoi ng tests 
in the burner l aboratory. , 

190. The Lone Star Labor atory will be used for fundamental studies of 
supersonic air now and the principles of canbustion, as well. as for per foITll­
ance testing of specifi c guided missiles. . 

191. THE RAM JET. The Navyl s firs t press releases on the develop­
ment of successfUl worldlig models of the r am j et, a means of propulsion for 

fl ight at supers cnic speeds , were made on 8-9 Juno 1946. Because it i s felt 

that the press releases will be of interest to t hose in the fleet who may not 

have seen them, they are reprinted below. 


192. Operating under special r esearch contracts with the Bureau of 
Ordnance, the Appli ed Physics Laboratory of Johns Hopkins University, Silver 
Spring, Maryl and, and 20 associated industrial organizations and universities 
have during t he past year proved conclusively that t he r am jet is a practical 
method of achieving high- speed flight at high altitudes . The 4JLrst succes s ful 
flight ,was made June 13, 1945, at Island, Beach, New Jersey. 

193. The ram jet" tes ted by the Bureau of Ordnance as a means of pro­
pulsion f or guided missiles, is the first step beyond the turbo jet which is 
now used to propel high-speed aircraft. It consists essentially of an open 
pipe. Oxygen i s scooped into the front opening from t he air dur ing filght and 
compressed by the speed 0;£ t he jet; f uel is inj ected and burned and the ex­
haust streams out the rear opening . 
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194. At c~t.1.vel.y' law peeda the conventional eng1De and pro­
peller are the beat tom or propulsion. As speed 1Doreue., tJw propeller be­
ccmes Ie•• ett1c1el1t and 1~ 18 pref erable . to use a turbo-je t e~. At .till 
higher epeeda at which .air 1. compreased by ita awn apeed, it 1. pos.ible to 
alit the cOllPlicated turb1De apd ccmpressor. The resulting eng:1:De 18 the ralI! 
j et which dra1ra air through the trant, heats it to a high temperature in the 
ccabustion chabar, and axbauBta i t t o the reer. The 1mpulae thus producedby' 
the escaping hot gases t hrusts ~ jet through the air at .a veloci toy ot !'rom 
800 to ]$00 JI1lea per hour. . . 

19.5. The r&1R jet 18 trequent:b' called the "1'l.71ng .tovepipe- because 
ot i t a f orm and the tact that 1t bas no mo"ring parts. ActuaJ..l,y, the tl.rat . 
test jet was II&de troa the ahauat pipe ot a Thunderbolt plane . This modified 
exhaust produced )000 horsep~~, Ilore than the horl!l8power o~ the convent-ional 
reciproca ting engine trc. which i t was detacbed. 

196. The ccmplet.e ram jet ~1gh8 onli 70 pounds . Since 1t baa no 
moving parts, no preCision maohine work ia requ1.rad arul 1t can be produced 
rapid.l7 and cheaply. The 1011' cost feature is· espec1all.y mportant tor use in 
missiles which are expendable . 

191'. The i dea tor t he ram jet was . ti.rBt a t torth b7 a French scien­
tist named Lorin in 1913. Subsequent discoveries !it the field ot superson:ic 
aerodynamics enabled aodern acientists to see in hi. tbeor,r t he fast engine of 
the future. The Appl18d Physics Laboratory ot Johns HopJdna Uni....r.it:r under­
took the deV9l.opmant of the ram jet in January 19h.5 at the request of the 
Bureau of OrdDanae. Six- ..ekls later the f1rst models ware launched ·coldA tor 
drag. measuramenta· aJ¥i by JUDe ram jets WBre delivering thrust. Development 
work is continuing to improve perf ormance ' and rellabUity. 

198. In amlouncing development of· the ram jet by s cientists of the 
Applied Physics' Laboratory, Vi ce Admiral George F. Hussey, Jr ., USN, Chief of 
t he Bureau of Ordnance , s tated , - The postwar colla.boration of J ohns Hopldlls 
University with the &reau of Ordnance provides- a pattern for maintenance of 
democratic principles in providing f or t he defense of t he nation . Here is_no 
dictatorship ot the milltary over ' the s cientists, but a smooth working partner­
Ship in which a · civilian un1verai ty takas t he lead in assuming postwar respon­
sibilities." 

199. The pulse motor or intermit tent jet used on the Gennan V-I buzz 
banb is the closest approach previousl y made to the ram jet. Its speed was too 
l ow to develop a sufficient "ramfl pressure . Therefo re, a valve arrangement 
was used on the air intake to prevent the explosions fran blowing out the 
front. At higher speeds, th8 valves, which gave the V-I i ts buzzing s ound, 
are no longer necessary and continuous oPeration as a ram j et becomes possible . 

200. As canpared to rocket power, the ram jet has a great advantage 
in that it takes its oxygen fran t he air . For example, the German V-2 carried 
five and one-half t ons of liquid oxygen and four tons of fuel. If the V-2 had 
been ponred by a r am j et, the liquid oxygen could have been replaced by- ex­
plosives, or by'more fuel to give it l onger range. 
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201. One disadvantage of the ram jet is that it must be brought up 
t o a high speed before it operates efficiently. This must be done by cata­
pults or auxiliarY rockets. I t is possible that in the future ram jets may 
be used for high-speed cruising on aircraft which are equipped wi. th other 
f orms of propulsion for l aunching t o a speed at which the jet would be 
operable. 

202. Description of the Supersonic Ram Jet. The ram jet is composed 
of three principal sections; the f orward part is knOwn as the diffuser) the 
middle part is a combustion chamber , and the latter part is the exhaust nozzle. 
The aITangement of these parts i s shown in the illustration below. The 
function of the diffuser is to receive air at atmospheric pressure, and by 
subsonic expansion increase i ts pressure t o the highest value practicable. 
The combustion chamber furnishes a flame f ront which ulcreasesthe momentum of 
t he air, thus creat ing a back pressure suppor ting that developed in the dif­
fuser. I t is essenti ally f rom this phenomenon that the ram jet gets its 
thrust . The pressure of the air in the diffuser exerts a forward thrust on 
the diffUser inner walls, and the reaction is against the exhaust gases. Ex­
haust nozzl es are variously simple constrictors, straight ducts with no con­
striction, 01-" a combinat ion of constricti on and expansion. The matching of 
the three sections of t he ram jet involves some thermodynamic balancing, but 
cer tain aspects are easily under stood. 

FLAME HOLDER 

~ /
INTAKE - EXHAUST ~ 

~---
FUEL~NJECTION 

203. There ar e three t ypes of diffusers t hat can be used to obtain 
de sired recovery pressure. The Simplest i s a conical frus tum with the smal l 
end used as the intake . Since the speed of the duct is super sonic'relative 
to the intake air , and the. speed of t he air in the d:ilfuser exit is subsonic 
and of the o!'der of a f ew hundred f eet per second,the air must somel'lhere pass 
t hrough t he sonic speed while slo~G down . The laws of conservation of 
energy, momentum, and mass flow r equire the f ormation of what is knovm as a 
normal shock wave for t he change-over t hrough the transonic regi on. AmazinGly 
abrupt changes in pressure and velccity occur in this shock region which is 
only a small fraction of an inch in thickness ; for e:lC8J;1ple, air n:.ovine at 
1800 f t/sec and at atmospheric pressur e changes across this thin boundary to 
air at 900 ft/sec and nearl y t hree times atmospheric preS~lre. Now, it can 
be shown that maximum thrust wil l be obtained when this normal shock wave is 
l ocated a t the nose or ent rance of the diffuser. If the burner pressure is 
higher than the design value, thi s sho ck wave'will be detached and a certain 
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amount of air wil.l ep1J.1 around the D08e J re81l1ting in an e.ffect1vely reduced 
intake area. If combustion pressure i8 too 10"lr, the sbock va nIl enter 
the diffuser but the mass flow of air will continua to be +he same as when 
the shock was on the nose., 

204. Xh.e normal. shock wave is characterized by a 10s8 of entropy. 
This JII8anB that s of the energr ot the gas baa gaae into t irreversiblY' 
and th pres re that ditfUeer 15 somewhat re-
due u.. Up to su c ' tIrlce ... 1oc.1ty of um, this 
loss is not large. lt the hi cis, hawe'9'8r, 1!aD8 0 pprox:ima:ting 
isentropic c pression in sups or.1c peees 115 imperative. The simplest 
method that suggest its l.f 1s the use of the so-called revers d DeLava1, 
nozzle. In thi a.ngmnent th supersonic air 8tre is taken into a con­
tracting duct pressure is inc ~ is ntropicall.y until sonic speed is 
reac d a th ctiou, cal..l.ad the throat. no this point on, the 
duct expandB as no:nna.l diffuser, valoeity subsonic and. deere sin , and 
pressure increa mg. This system, is, hO r, unstable in c rtain ways. If 
the spe d of the ail' st t duct.is sufficiently incre88ed to ttach the 
shook to the se J 1t will suddeely' jump inside to the eXpanding t of the 
d1'.f1\l.ser. Then as the speed i6 deere sed, the Bhock wave 11 up the 
diffuser and tend to disappear at the throat. slight .tUrther decre~se in 
speed will c use the shock to jump to detaohed position. Some scheme has to 
be dev.1 d to mit c trolling C?f shock lmve position if isentropic com­
pression 1s to be obtained. 

205. other method of preventing large 106s in entropy due to com­
pression at high supersonic speeds loS to use a series of diagonal or conical 
ahock waves such as are produced around the point of cone, to obtain a multi­
stage canpress:l,on in the supersonic region of now. '.lbs cone j s central 
body and the duct scoops he air fran around the cone. 

206. The c tion chamber of th ram jet i3 similar to that or 
other jet engines J with the added dif.f1cu1ty that. stable flames must be estab­
lished at considerably greater speed o:f air !101'f'. A balance must be struok 
between a Sufficiently elaborate igniter to bum the fuel completely and uni­
.formly, while at t same time not producing an excessi drag :force, thus 
reducing the available net propulsIve force. 

207. Expanding or converging-ciivergmg exhailst nozzles produce little 
gain in thru t until velocities greater than twice t velocity of sound are 
reached. It can be easlly shmm that the speed of t xhaust gases at the 
m1n:i.mum seotion will be the speed of sound for the local conditions of tem­
perature and pr9ssureJ and that the pressure at this point is about hal the 
combustion chamber pressure. If one is operating at 'high ads, the com­
bustion pressure ,;.n be high and conse uently the exhaust pressure may be 
sufficiently above atmospheric pres u.re to warrant an expansl n section trom 
whicb additional.fo ard thrust uld be obtained. 

208. ~er1mental Tec~ues. The basic di..r.t'l.culty in research ork 
on ram j ete islli't they cannot tested statically- - either the ram jet must 
be moved through the air as in free rug t or the air must be moved oast .the 
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ram jet as in a wind tunnel. Since the most promis1ng region for operation is 
at veloc1j:.ies in excess of that of sound, elth~r of the a~ove two tasks poses 
formidable technical problems. The cost and 1IIInans1ty ot the ¥1stallat1ons 
reQ.uired for supplying air at ..Lhe proper temperature and pressure have been a 
deterrent to this line of attack. It required the pressure of wartime neede 
to initiate such a program. 

209. There are several. different. ways of Resaying the performance of 
ram-jet engines once such fac1l1ties are available . We are interested here 
pr1ncipal.l.y in t he intRrnal thermodynamies. One can attach the intake of a 
ram jet directly to the source of dr, and by appropriate adjustments of tem­
perature and pressure reasonably aimul.ate n ight intake conditions. By making 
pres5Ure surveys along the duct, certain conclusions about thrust can be 
evaluated. 'Ihe- 8.ddit1cm of a direct thrust measurement of sana sort is, h0w­
ever, essential for good quantitative data. There is also a method which more 
nearly s1mula;t:es .fl.1ght cond1t~ons by placing the r am-jet intake in a super­
sonic air stream, the so-called .tree jet. Size consider ati ons at the preeent 
time preclude the use of supersonie w1nd tunnels on f11ght models . 

210. In free !'light tests, both. internal. thrUst and external drag are 
evaluated. The duct is first flown cold 1Jith a tail constriction, to simulate 
the flaw conditiona produced by a burner. Intemal drag can be calculated 
fran the flow cond.1tion and total drag is obtained from the deceleration rate 
shown trom the velocity time ourve. The un1t is then fiown wi til the burner 
operat ing, and the thrust of the unit calculated !'rom the excess of t hrust 
over drag. 

211. It is :Immediately seen that the total internal thrust, 'Which is 
the integral of all the forces from the internal surface of the duct, is 
simply the di.f'f'erence between t.he JIlanentum ot the exhaust gases and the intake 
air. The intake momentum is a function of atmospheri.c condit1ons, geometry, 
and speed, while the exhaust momentum depends principally on temperature and 
the mas~ flow of air. 

212. On the ground, instrumentation 1s rather complete and it is 
aooomplished without great difficulty. In flight, however , it is necessary 1!o 
employ the met hods of telemeterlng. Pressures, accelerations, temperat ures, 
fuel il.0'1fB, etc. I must all be converted into a r adio signal whi ch is broadcast 
.from an antenna integral with the ram jet, and then picked up and analyzed by 
field equipment at the test s ite. It has been necessary to develop equipnent 
so small and compaot that a four-channel system oomplete with po~r supplies, 
measuring instruments, and broadcasting eQ.uipment could be contained in a 
space only sli ghtly larger t han a man I s two hands • This could not have been 
done witJlout the components developed tor the prox1m1ty fuze . The successful 
development of t his telemetering technique has greatly augmented the intelli­
gent analysis of individual flight tests and thereby s peeded up the develop­
ment program in general. 

213 . Performance . Using the techniques described above, it has been 
possible to demonstrate both in combustion tests in the laboratory and in free 
flight, the attainment of thrusts commensurate with those predicted by theory. 
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Thrust aJ.one, however, is not the most striking perf ormance criterion, as is 
easily realized when one compares the total weight of certain of the test 
missiles launched t o the horsepower they develop, and arrive s at a fi gure of 
less than t oz/h . p . as compared to roughly 1 l b/h . p . f or t he standard inter­
nal combustion engine. 

* * ***********"******** * **** 
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2l4. CEN'l'RU STJ.TIOH FmE CONTROL SYS'l'EK FOR MOTOR TORPEDO BOATS. 
The motor torpedo boat, primarily deSigned aa 8. raet t orpeao carrier, requires 
armament for de fense against aJ,rcratt and for offense against small surface 
targets. 'I'hie secondary importance ot amamsnt, combined with the str ingent 
weight requirements, greatly augments the tire control desigp problem of this 
boat•. Because this problem parallele, to a lArge degree, t.hat 01.' a.i.rera:rt. 
tire control, i t ia felt that airborne equipnent is more adaptable than shi~ 
borne equipment and the former has therefore been selected for tests t o be 
made in corm8ction wi'ttl the . study of the tire control prOblem of the motor 
torpedo boat. < 

215. A General. Electric central st.a~on :tire control system, designed 
tor the B-29, 18 being installed in PT-620. The installation consists of two 
caliber . 50 quad mounts and one 4cmm lfount Mark 3 Mod 4 controlled .from a 
Sperry AlBA. etabUized ball-top turret .redesigned for use as 'the main director. 
Divided control is possible by utilizing a regular B-29 ring sight station 
(unst.abllized) &s a eecondary director. 

216. The experimental. installation weighs 6800 pounds and ha.a a power 
drain of 21 k:Uawatte . 1he caliber .50 quad mounts 'are ampl1dyne driven, 
carry 1000 rounds of ammunition per barrel, and have automati ca.lly-cba.rged 
guns. Both directors mount General Electric rect1fiector sights lIhich trans­
mit stadiametric or radar range .. and elevation and train orders and gyro ratee, 
to tlle cantraJ. f1re control computers. 

217. The en.ensiva tests to be conducted ldth this syetem 'I'fi thin the 
next month will form a bas1s for the design of an ultimate fire control system 
to be 1nata..Ued aboard the new develoPDSnt.al motor torpedo boats. 

218. IlEIlOLITION FIRING DEVICES. Because information on demlltion 
f1.ring dances haS been relatlveii liDIited in previous issues ot the Bulletin, 
it 1sbe.lieved that the following description of some of these dences and 
t heir developnent will be of interest. 

219. In the assault clearance of both land and water obstacles, large 
demolition charges bad to be placed under difficult combat conditions, thus 
maid ng impractical the use of electric tir1ng systems actuated from a safe dis­
tance . Various methods 01.' time delay were tried, inc.luding the use of blast­
ing time fuse of the proper length attached to a non-electrlc cap, delayed 
release or a spring-loaded striker by means of acid eating through a retaining 
"I'rire or the dissol"V1ng 01' a plas'tic retainer of the striker by acetone, and 
clockwork mecharlism.s. In all. methods, excepting the mechanical Clockwork time 
delay, aocuracy depended entirely on the chemical composition of the compo­
nents, and the speed of the reaction was greatly influenced by changss in 
ambient temperature. Emphasis was .. therefore, placed on the de'{elopnent of 
mechanical clockWork devices. In order to obtain t.he necessary accuracy, the 
project was divided into time ranges 01' seconds, minutes , and hours, and a 
device was developed for each range . 
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220. The Demolition Firing Device IrIark 12 (4 t.o 92 seconds) utilized 
the movement and firing system of the ArrrI:{ JCl.l.U3 Flare fuze in a waterproof 
case. Since the movement. is built up of 1am1na.:ted plates and contains a 
1I'9ighted baJ.ance or ntl tter" type of escapement, it is extremely rugged and 
yet can be regulated to within .:1.% of the running time. In order to use 
existing tooling, dye cast uminum case ot the same general outline as 
that of the ~ fuzes was decided on and watertightness was obtained by the 
use of round rubber gaskets, ~ as Army-Navy "0" Ring Hydraulic Packing, 
lfhich were developed at Wright Field for aeronautical use at pressures up to 
1500 p.s.!. The Demolition F1:r1ng Device Mark 12 Will fUnction accurately, 
allowing an error wi thin .the sum of 1 second and U of the s t time, has no 
water leakage at 50 p.s.i. for 14 hours, w:Ul 1'unction satisfactorily :t't.er 
severe vibration and jolting, or after a 12-foot drop on concrete, and is not 
damaged by explosion of a 2~pound tetrytol block at a distance of JS feet. 

22l.. The need for a t1ring device hav.tng a 1 to lS-minute delay lad 
to the development of the Mark 13, which used parts of a nu:mber of different 
movements for which tooling existed at the time. The escapement i'r<m:J the Army 
"Butterfly Bcmb," a weighted balance of the same gener.al type as the lJark 12, 
was used along with Mark 12 and cODlll8rcial clo,ck parts. Samples of too first 
production lots of the )(ark ~3 firing device sho d timing errors as great as 
.35% and after a small number were produced, the cont.ract was cancelled. 

222. The Demolition Firing Device llark 15 was designed with a balance 
wheel (watch type) escapement f'or greater aCCllracy using the same type cast 
aluminum case as was us.ed in the 1l.arks 12 and 13. The time may be set :from 
1-' minutes to II hours and an error within .the sum of 4 minutes and 4% of the 
set t:bne is al10118d. The ruggedness and wa:terproo.f'nesB of the device is oom­
para.ble with t..h.at of' the lIark 12. 

22.3. A program is now underway to design three new firing devices, 
one each in the seconds, minutes, and hours ranges, having characteristios 
similar to those of the Mark 15 but aLso incorporating several nell' ideas. 
This will result in a series baaicaJ.ly the same, but 1rl.th minor variations for 
the difi'erent time ranges. With this standardization of design, tooling and 
production costs will be reduoed. 

224. EXTERIOR PAINT FOR PROJECTILES AND ROCKETS. A new lacquer 
enamel, to be designated Spec. 52IJ.9(ord), has been developed for use as an 
alternative finish t o Enamel Rust Inhibiting Spec. NAiTORD o.s. 1590 on pro­
jectiles and rockets. The new lacquer enamel has a very short drying period 
and produces a high- grade sem-gloss finish of any desired navy color. On 
small callbar ammunition, one coat of Spec. 52IJ.9(Ord) will serve as an alter­
native to one coat of NAVORD O.S. 1590 enamel. Ho~ver, on larger projectiles 
and items which are not so well packaged, it is recommended that a coat of 
Primer, Synthetic, Lacquer Resisting, JAN P-72 (Navy No. 52P76) be used under 
the lacquer enatJe1, t.he two .forming an alt;ernative paint system to one coat o:f 
HAVORD 0.5. 1590 enamel. 
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22S. UNUSUAL PERSONNEL CASUALTIES. The 1'o1lowlDg typical cases of 
personnel. casua.t:,ties caused bi~disregard o£ u.s. Na'Q" Regulations, 1920, 
ArUcle 972(82), have been extracted from a letter of warning distributed in 
one o£ the fleet forces and they are brought to further attention in this 
Bulletin since they represent a relative~y new type of accident~ 

"Case 1. - A man was sent to the magazine s !'rom the third 
deck via the "bClIlb elevator because cond:i,t10n Able was set. 
There was no one in the "magazine. The operator heard a groan 
and investigation revealed the man at the bottom of the pit. 
It is surmised that he was caught when partly o~f the elevato 
when a s~icky control contact reversed the elevator direction 
as it reached the magazine level. Result - Death. 

"Case 2 - Three men were sent up a bomb elevator nUl a 
1.oad at mail. Part way up one man was caught between the 
elevator 'and the side of the shai't. Investigation revealed that 
the ·mail sack on which he "'WaS reclining caught on the side of 
the shaft and he was pulled with it. .Result - Death. 

"Case 3 - One man intended to ride from the flight deck to 
hangar deck in an elevator that went as far as the third deck. 
The switches lr8re set for the third dec·k. Arriving at the third 
deck he emerged, set "the seiector switch for hangar deck, 
wedged the flama proof door switch so that the elevator would 
operate with the door open, then he pressed the 'up' swi:tch and 
dove onto the moving platform. Result - Loss of one foot. 

-Case 4 - . A man attempted to ride a 4cm ho:lst big enough 
for one can of 4CC!m ammunition. Result - Broken leg." 

226. WINDO'iT BREAK.t.GE. FROl.! EXPLOSIONS" The following data from an 
AZ'my-Navy Explosives safety Board report 1.B given as a matter of general in­
terest. 

227. The greatest distance at which window breakage !'rom an explosion 
1't'aS reported has been studied. for U2 explosions, ranging in weight of ,ex­
plosiws involved from 1.0 pounds to over 5 million pounds ,. This study has 
been compared with formulas prepared by: 

(a) The Undenrriters Laboratories, Inc. 
(b) The National Defenee Hesearch Committee (NDRC) , 
(c) Aberdeen Proving Ground, Ordnance Dept., u.s. Army. 

These data are sho'fm on the chart on the next page . The points on this chart 
each represent one explosion, the horizontal scale showing the weight of ex­
plosives involved and the vertical scale the greatest distance at which win­
dows lJOrB reported broken. 

228. The A line on the chart is from the formula deveioped by Aberdeen 
Proving Ground and represents the distance beyond which Window breakage is not 
expected, or 0% probability of window breakage. 
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Window Brea kag e • From E xp losions 
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229. The B line is frca NDRC and repre senus 50~ probability of 
window breakage for w1ndow panes 12" x 18" x 1/8" thick, tace-on to the 
explosion and unprotectecl . The C line ill. sbdlar except that 1 t 1s for 
patl,es 11n x 14" x 1/8" thick. 

230. The D line represents the Underwriter s Laboratories, Inc. , 
formula for the 11m!ting distance tor lO~ probabUi ty of windoW breakage. 

231. One hundred ten of thAse points have been divided into 10 
groupe of II each by tines dra1Q'l approx1mately parallel to l1nes A, B and 
C, each l ine thus representing 10% of the poillts , using line A to represent 
0;&. It is seen that the 50% line is nearly the same as line B. The table 
bel.a-. was made from the chart . 

Weight of 
Explosive 
in Pounds 

Distance 
0% 

in Feet, for F\ 
50% 100% 

10 8,000 400 50 140 
100 

1,000 
17,500 
31,500 

1,000 
2,,500 

100 
250 

460 
1,500 

10, 000 
100,000 

1,000,000 
10,000,000 

81,000 
200,000 
370, 000 
780, 000 

6,000 
14,000 
34,000 
82, 000 

550 
1,350 
3,250 
1,800 

232 . Thus the detonation of one mill.ion pounds of explosives would 
have an even chance (50% probability) o:f breaking windows a s far away as 
34,000 feet or bt miles, and buildings t o be entire.Ly safe would have to be 
370,CXX) feet or 70 miles away, depending on the variations of local topog­
raphy. 

********************** * *** 
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ON THE LIGHTER IDE 


The trajectory of a miss Ie 

Is observed to have much grace , 

But is it grace or gristle 

A r oee or thorny thistle 

That we lmIlt in such a missil e 

To win the atom ra e1 


An apostle of the missile, 

In a rather long epistle, 

Conjectures that a whistle 

O£ the long, low sort 

Could guide a guided mis sile , 

Or an anti-missile missile; 

Experiments nth this' ll 

Be explained in his report. 


But whether hiSR or whistle 

Can home a guided missile, 

Or an anti-missile missile, 

As described by the apostle 

In his rather l ong epistle; 

Or whether i t can not. ­
And will only be a fizzle ­
I DO NOT GIVE A GREAT BIG DAMN l 


* * * * ~ * * * * * * * * * * 	 * * * * * * * * * * * * 
EXTRACT FROU WAR REPORT 

114. A t rick l e'arned frOl!l the USS ­
for furnishing i ce cream t o the small craft is 
worth noting. I ce cream is off into steri­
lized iva inch cartridge tanks and hardened 
thoroughly in the meat room. A reserve of 
several cans can be ilt up and kept indefini­
ni.tely, ready for transfer on suitable occa­
sions • Each can holds about 4 gallons and one 
will serve an LCS crew, though two makes it 
more 'Worth while. The ice cream is easily 
handled in this form and there i no worry 
about getting the containers back, as the LCS 
can turn in the 'empties' later. Ice cream 
was furnished to LeS's on two occasions, and 
seemed to be greatlyappreoiated." 

(CAUTIOH: Use only ALUUItMJ tanks) 

Reprinted by Special Pe~ssion of 

KIKi FEATURES SYNDICATE 
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ON THE LIGHT ER S IDE 

1844 - 19461 The following letter 'WaS wri.tten by the first Chief of 
the Bureau or oranaiice and Hydrography to the Sec:-etary o£ the NaVYI 

BUREA.U OF CRDNANCE ArID HYDROORAPHI 
November 21, 1844 

SIRs 

I have the nonor to. inform you, that- the proviso in the act makihg 
a.ppropriations for the I1.aval service for the year ending June 30, 16,44, which 
requires that a11 materi.a.La for the navy be turnish.ed by contract, operates 
greatly to the prejudice of this bureau and to the public interest, and does 
not sufficiently guard the interests of the United States, or provide for the 
security of our ships and seamen. 

Efforts "to procure good cannon and powder under this proviso, which 
forces the acceptance of the lowest bidder, be he a jobber in contracts, or 
a bona fide manufacturer of the article bid for, have resulted in f:requent 
and inconvenient disappointments. 

The contract for cannon dated December, 1842, failed on the part of the 
contractor, by the bursting and rejection of the guns deli vered for proof; 
another contract, for the same guns, dated 13th August, 1843, .failed, in con­
sequence of the inabllity of the contractor to comply 'With his engagements. 

On the 20th August last, the same guns were awarded to the lowest bidder 
who thereupon refused t.o comply wi ttl his Olm bid; and, a.fter a delay of nearly 
two years, have been let now (for the t:.ourt.h time) to a responsible person, 
who, it is believed, 1Iill complete a delivery of the guns in June, 1845, which 
were to have been delivered by the 1st December, 1643. 

The lowest bidder for the supply of powder did not appear when the con­
tract was declared, (12th liavember, 1843) - nor the next - and again the third; 
and when let to the fourth, who was the first responsible. contractor who came 
forward, nsarly the whole contract i'ailed, £rom the bad quality of the powder 
delivered; 'and at a late period, under absolute necessity, the bureau had to go 
into the market and procure the supply. 

It is my conviction that so important a matter as the supply of cannon and 
powder for the naval service should not be suffered to depend so much upon the 
ability of a contractor 1;0 meet the forfeit of non-compliance, as upon the 
kn01lIl ability of the bidder 'to furnish a good article; to secure which advan­
tage to the country, I woUld respectf'Ully recommend, wi thgreat earnestness , 
that, so far as ordnance and ammunition for the navy are affected by the proviso 
above referred to, it baso modified as to except them f'rom its action. 

have the honor to be, with great respect, your obedient servant, 

W.lf. CRANE 
Hon. J. Y. YlSON 

Secretary of the Navy. 
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O N THE LIGHTER SIDE 


:I..CS'r - ONE CRUISER . A. Scouting Squadron in the Pacific 
sent the follOWing to the BUreau, with the statement that it. had 
been related "by a fellow ' Fly-F.l.y' .from a heavy cruiser": 

It was j ust after sunset and t he Gun Boss had been 
on the bridge only a few minutes looldng over the side, 
first .frCIII. one wing and then t he other, as the . ship moved· 
along in formation. He s topped: at the PPI, squatted and 
squinted, .straightened up and peered somelfhere off the 
port beam, squatted and squinted again, and pointing to 
the scope, said in a pUzzled voice to the operator: -which 
one is US?II 

* * M * * * * * ** * * * * * * * * * * * * * 
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ON THE L IGHTER SIDE 


A'lTRITI ON. During t he recent war the fol.low1ng sune,. 
report was receIved !'rom an escort oarrier: 

"CONDITIONe 	 Barrel, 20mm AA. Gun )(ark 4 14od. 1 lost 
overboard during action. 

, 
CAUSE! 	 The above 20mm A.A. gun barrel was lost 

overboard during ,an evening . action (aircraft 
attack. Crew ot 2Qam. U Gun 19 starboard 
side were steward's mates . Ckl being 
ordered to place hot barrel in water (dunk­
ing tub ) one crew :member removed the hot 

. barrel and threw it into t he sea. . This 
was done under t he stress of action• . 

RESPONSIBILITY: 	 None. Inoident to stress under f ire . 

RECOMMENDA.TION t 	 Expend .from books and replace in accordance 
with allowance. 

* * * * * * 	* * * * * * * * * * * * * * * * * 

"HeyJ Easy wit' those tbings.J They cost plenty dOllgbJl" m Ityl~' 

(~ Collier ' s Weekly) 
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