
PHOTOGRAPH THIS SHEET 

1 (K 

LEVEL INV 

W/9i - 
DOCUMENT IDENTIFICATION 

DISTRIBUTION STATEMENT A 

Approved loi public relecue; 
Distribution Unlimited 

DISTRIBUTION STATEMENT 

DTIC 
ELECTE 

DEC 1 1983 D 
DATE ACCESSIONED 

DISTRIBUTION STAMP UNANNOUNCED 

83 09 22 038 
DATE RECEIVED IN DTIC 

PHOTOGRAPH THIS SHEET AND RETURN TO DTIC-DDA-2 

FORM a 

DTIC OCT 79 70A 
DOCUMENT PROCESSING SHEET 



lV' 1 -v-

i
<Kh

V.
ii-^ii'r^A r-iiii '-i TtiU^-' '*^- ■;.''--i^'^^ ■

ry. (L M»

:.*i.. tj



^ •^T-Tr.-.^^pr-'.TT .• I 
- 

I AU 
WAR DEPARTMENT CHH:A3 

WATERTOWN ARSENAL 
WATERTOWN. MASS. 

K A. 4-1-41 

h- .yt*, 

INTRAOFFICE MEMORANDUM 
FOR USE WITHIN THE ARSENAL ONLY 

V V 

r> 

4 
9/.26/42 

(Data) 

FROM: -Lt.. Gol.5ox.-(Dr*-.IjaAterj-CCL. HaAtin^si, Laboratory 
(Nuna) ^ * (DIvUIod) 

Building.. 1.3 !.. .F.roducUûn. 
(OlTlaloo) 

TO: .-ColoBJBl..Y.oyft«y.^..., 
) (Name) 

SUBJECT: Inapection of Gast Öun Tubes Frior to Cold Work—Su^geated Method 

\ 

Refarencea: d. Watertown Arsenal Meraorandom Report Bo. 44l/3, 9/30/41 

b. Navy Dept., Bureau of Ships Correspondence No. L5-l(lO)(350) 

1. D**t year this Laboratory undertook a aeries of testa perforaed 
on 90 no. and IO5 nn. centrifugally cast gun tubes, tha purpose of which 
was to test the applicability of the magnetic powder method of inspecting 
gun tubes for defects nrior to the cold working ©Deration. Results of 
these teats were reported in reference a. A copy of this report was sent 
to the Nivy Department, Bureau of Ships. 

2. At present, visual inspection, with occasional use of the oil 
end whiting method, is being relied upon for inspection of gun tubes 
prior to cold working. 

3. A recent communication received from the Navy Department, Bureau 
of Ships indicates that they have tried or are using the magnetic powder 
method of inspection with sueeeee. (See reference b). A suggestion, in¬ 
tended to expedite production testing of hollow tubes, is attached to 
their communication. 

4. It is suggested that this Arsenal consider the magnetic powder 
method of inspection to be used in production inspection with the view 
to the detection of defects which might not otherwise be found until 
late stages in the manufacture of the gun tubs. Defects have been found 
in certain Instances when the tube was nearly finish machined. Earlier 
detection would result in a great saving of time and money. She present 
used method of inspection depende upon visual examination by the machine 
operator who performs the rough machining operation and the inspector. 
The suggested method will enable a more thorough and dependable inspec¬ 
tion to be carriod on at a rato that will not slow up production. 

C.U.U. 

!'■ -i 

i • 'a 

NO GARDON COPY AND NO RECORD REQUIRED. PEN OR PENCIL MAY BE lWED. 
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Bolltlac #73. J^rodoetloa 

laspsetloa of Cost Oua fates Prior to Cold Vork—Sa«»sted Method 

lefersneeo; 4. Watertown irMo&l «eBorando« leport Bo. 441/j, j/jo/hl 

-* ,*T7 *ttreeu of Shlpt Correspondoaoe lo. 1^-1(10)(350} 

on <K)1- a series of tests perforad 
*• 105 cost gun tobes, tbs parpóse of whioh 

” J® J**! of the aeenetle powder method of Inepeetla* 
thí.e ti tf d*f*ot» to the cold vorhin* operetlos. Besaite of ^ 
these tests were reported Is reference n. A copy of this report »es sent 
to the B^y Dspartsient. lareen of Ships? P 

^ pr*tw,t' inspection, with ooemslonel ase of the ell 
prior to ^1°8 "lUd npo" tn ‘»•P«««“ ot eo. tobo. 

I 

_ ^5« B recent eoesnuleetlon recel red from the Bevy Lenar taent Bbmm. 

kou« A- «rssSí .J- 
.. *• ««•••♦•d that this drseasl consider the seaetle powder 

method of Inspection to be need In production Inspection with the «lew 
t. tho wwrti« of dof.ot. rtte otSTJot^SS'S SSd »m** 
i*'* the naBofnetore of the gan tabs. Psfoots have been fanmi 
In certain Instances when the tube' was nearly finish machined Berlier 

**** -thod Of Inspection «spende open visual ennmlnation by the anohliie 
operator who perforas the rough machining operation end the inspector 
M •^««•■ted method will enable a more thorough end dependable laspee- 

on to he carried on at n rate that will not slow np production. 
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WAR DEPARTMENT —^ »» ***** M*M>\ A SvIAm^ A 

WATERTOWN ARSENAL BON/atd 

WATERTOWN. MASS. 

INTRAOFFICE MEMORANDUM 
FOR USE WITHIN THE ARSENAL ONLY 

Oet«ftT go. IQUg 

FROM: H, 0, M>nn Laboratory 
(Nutw) (Dividoa) 

TOs Colonol Cox Laboratory 
(Nmm) (División) 

SUBJECT: COMMIPTS ATTACHE) MEMORANDUM AND RXPORT 

1. Thoro art certain foatxiroa in tho attached report which 
need clarification before further conaideration of the aaenftflux 
aethod of inapeotion for production purpoaea. 

2. In the firat place the report ia not clear in indicating 
whether in the gone examined thoae which ahowed defeota in the 
aagniflux test aleo ahowed defecta under noraal viaual exaaination. 
Troa the report (incloaure 3) 16 CU”* were found defectiye, 1J 
ehowed questionable arena and U ahowed cracka. Of theae, 9 were 
sent back for repair, yet there ia nothing in the report to in¬ 
dicate on what baaia that 9 were accepted and 9 repaired. Further- 
acre would the 9 *«nt back be representative of conditions not 
revealed froa viaual examination but brought ont froa the aagndflux 
teat. It aeeae that aore aignificant detaila should be brought out 
before going further ia^» thie report. 

3. Vith regard to’paragraph 3 of the aeaorandua attached, 
this statement seems rather optomiatic since ths Navy Department 
letter does not specifically state that they are *— using the 
magnetic powder method of inepection with success*. 

U. There ie no queetion but that the magnetic powder aethod 
for inspection hae possibilities which should be further developed 
for gun tube inspection. However, it it felt that tha attached 
report, as written, it rather weak arguaent to be presented. If 
this report compared the visual and aagniflux resulte and showed 
magalflux to piok up rejectable defects not revealed froa visual 
exaaination, it would be auch aore convincing and a aore sound 
basis for further discussion. 

NO CARBON COPY AND NO RECORD REQUIRED. PEN OR PENCIL MAY BE USED. 
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• BUREAU OP SHIP«, NAVY 

AND REFER TON» 

L5-K10) (350) 

CNCuosun 

NAVY DEPARTMENT 

bureau of Ships 
WASHINaTON, D. c. 

SEPia»^ 
FroÆ : 
To: 

QTT,T TT 
• C'a-'iJ Ij j~ 

The Chief of the Bureau of Ships 
Commanding Cenere.l, 'fatertovm Arsenal, 
Watertown, ,.'fl8Bachuc<atts. 

Magnetle Powder Inspection of Large Tubular 
Sections - Method of Magnetizing. 

Reference: 
(a) Watertown Arsenal Memorandum Reoort No. 441/3 dated 

September 30, 1341. 

Endo sure: (hw) 
(A) Copy of sketch - Simplified Method of Threading Croie 

Through Pipe. 

1. Receipt of a copy of reference (a) is acknowledged. 
It is Intere-'-tlng to note that txo men perform magnetic oowder 
inspection of 30 tuoes in 8 hours. 

2. Tae sketch, enclosure (A), which inclcatee a method 
of winding cable through the bore of a tubular section and 
"n.'.cii has been found to be a time eaver where production is 
involved, is forwarded for such use as the arsenal may cam 
to make of it. 

3. Tf this method is found applicable, precaution 
should be taken to key the receivers to insure continuous 
flow of current ''rom positive' to negative power connections 
and to insure good contact pressure in the multiple connectors. 

I - 
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I'^CBoranaxm Report \o. W1I/3
kiatertown Arsenal September 29. ISUl

Inspect Ion

Ma^nafLjg Irgocetlor. of the Ixterlor 
S-jrfncc of Sun I'ujea

Coject

To deter^lne the ariollcabillty of tie akft^etlc 

powder aethod to the 1-isrectlon of ^ tubes s>rlor to 

cold worlclni'.

Sucacair^

!• Defects on the exterior enrfaee of tubes 

car be dlscor»red b/ ;irt,*n®^lux inspection without injui7 

to the netal. (See Inclorjtres 1 and U).

2, Present ace iculatrd eridence indicates that 

the nethod Is rcllaole. slarole and is sensitlre enough 

but not too sensitive for use. (Inclosure 3).

3. Because of the aimpllclt;,- of the aethod It 

is practical to investigate the entire outside area of a 

£un tube, (Inclosure 3)*

1». ae nethod is suited to the routine Inspection 

of production gun tubas, (Ineloaures 1 and 3),

S It is estioated that with ona inspection crew 

of two ran and the proper equlpr>ent and Isqrout, it would bo 

poosible to inspect at the rate of 30 entire 90 a/a gcat 

tubes par S hour dqr Including tlae ascessaiy for reporting 

rosults. (Icclosursa I and 3),

*



Inclosurea 

1. introduction 

Z, Method of Test 

3» Discussion 

4. Results 

(a) Tabulation 

(b) illustrations* 

Figures 1, 2, 3* 

Respectfully submitted. 

H. H. Lester 
Principal Physicist 

Carlton H. Hastings 
Junior Engineer 

APPROVED* 

à 
S« B. Ritchie, 
Lt. Col#, Ordnance Dept., U# S. A# 

Director of Laboratory* 
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Inclosure 1 

Introduction 

Methods of test are needed for the insoection 

of gun tubes to be cold worked in urder to detect certain 

surface delecte such as clacks or seam.s and to determine 

whether or not these have been completely removed by chip¬ 

ping or machining operations. At the present time, defects 

have been detected by the machinist who rough turns the gun 

and acid etching has been relied upon to determine when 

the defect has teen removed. The machinist does not always 

find all the defects and the application of acid is messy 

end time consuming. The magnetic powder method seems to 

offer possibility for more dependable original detection 

and to offer a simpler and more desirable method for de¬ 

termining whether the defect has been comiletely removed. 

This study has been carried out in order to test the pos¬ 

sibilities of the nagnaflux method for the purposes in¬ 

dicated. 

In carrying out the method the magnetic flux 

may be applied in cue of two ways, first by producing 

relative motion between the gun and a solenoid, through 

which direct current is flowing, the solenoid being wound 

around the gun. The flux in this case is parallel to the 

major axis of the gun tube and transverse cracks or seams 

would be most readily detected. However, few defects are 

altogether transverse or altogether longitudinal. They 



IncloBure 1 (cont.) 

liave comnonentB in both directions. Hence, the solenoid 

would detect the majority of longitudinal defects as well 

as all of the serious transverse ones, "he second method 

is to apply the flmc by threading a conductor through the 

bore of the gun tuoe and applying the direct current through 

this conductor. In this case the magnetic fl’ix. flows trans¬ 

versely to the major axis of the tube and longitudinal defects 

would be detected most readily. However, transverse defects 

would oe detected for the reasons cited above. When using 

this method, it is not necessary to cause relative motion 

between the gun and the cable since the gun can be magnetized 

throughout-its entire length with one position of the cable. 



Inclosure, 2 

Kcthod of Test 

Direct currant, obtained from two welding generators 

connected in parallel,was used to produce the desired magnetic 

field. Conductors of high current carrying cape city v/ere 

nulled through the bore of the gun, each end of the cable 

being connected to a generator terminal. It was found that 

a current of the order of I5OO amperes flowing through the 

cable set up a circular magnetic field in the gun tube.which 

was of sufficient strength to allow detection of defects on 

the surface running in either a longitudinal or a transverse 

direction with relation to the major axis of the gun. A 

dry magnetic powder of contrasting color was used to indicate 

the defects 



/ 

Inclosure 3 

Dl acuselon 

Acid litch Method 

The chief method of insoectlon used at the orrsent 

time, the acid etch, is messy and practically confined to 

small areas on the gun tube where crac'.cs have been discovered 

during the machining operations. The objection to using 

acid near machinery is obvious. This objection ie overcome 

but another less serious objection encountered with the 

magnetic powder method. The powder ie often messy and may 

be tracked around, ^igh pressure lines in the cold work 

shop may become clogged by the powder if the v/or1'- is done 

there. A location for this equipment in the shoo other 

than in the cold work department would overcome this ob¬ 

jection. Besides insoecting localized areas where cracks 

have been discovered during the machining operation, it 

is practical to inspect by magnaflux the entire exterior 

surface of the gun tube. Some subsurface defects, lying 

not more than l/2H below the surface as well as surface 

defects may be detected by magnetic inspection. This can¬ 

not be accomplished by the acid etch method. 

Oil and V,tilting Method. 

Another method in use employs calcium carbonate 

in suspension in kerosene. In this method the kerosene 

penetrating the crack keeps the calcium carbonate moist 

around the edges of the crack in contrast to the dry white 

powder remaining on the surface of the surrounding metal. 

—.—--—- 
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Inclftsure 3. (cont.)

It hat the adirmtagre of belnr le«« mroijr Vnen either the 

add etch *>r ma^^'tlc pov-der method, Thie method eiey he 

ueed or. e g\m *’ihe while U le In the lathe. It le poeelbl#, 

%l«a. to ntllise irejnetle teetlng to detemine the preeenee 

or extent of a surface defect vhll* the £7ui le In the lathe. 

Thlt vculc he acconpliihcd hr means of an electronagnet and 

a eui.'ensloa of the na^etic na«der In a llgh^ 

kerosene ana calcium carbonate aoalloatlon vlll not detect 

craeke ..hat are Ir internal cnnpreeeloo at will the joagnetlc 

■method, k rou^r nachlned surface or eren a more Irre^nlar 

eurfaee le adequate for the our-'ose of the :agnetic powder 

method whereas a rees'inohlv smooth finish is neerssar;' for 

these otb^r -cthods,

:a-p’.etlc testing is not oTfr-eeneltlTe, Out of 

h2 ^xa tubes cxaclred, 2^^ of then were found to be free 

fro'. surfBce defects, only IS beltu; defectlTe. Of these 

l8 defective ^une, ? were allowed to *o through cold worklni;. 

the defects not being considered to he of a serious nature, 

and did not fall. The other 3 tubes were sent to the shop 

for repair.

t
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Inclofeure H 

Oun Tub eg Inspected by 

H H 

Il II 

Il II 

Il II 

jJlù. ,r 

2-7950 

0-0969 

C-3251 

C-7091 

'0-7520 

C-b‘OcO 

C-S216 

C-309? " " 

2-3?Eg-4 " " 

6572 " " 

7262 " 

7304 

7594 

C-U?35 

c-fci05 

c-6095 

C-6205 

c-6531 

c-3610 

c-0654 

Gun Siv.e Hc Lvlts 

105 ¡r./:ií Ho’.:itzor 

90 m/m A, A. 

il h 

h h 

h h 

h h h 

h h h 

h h h 

h h ti 

2 Cracks and Cne Questionable Area 

Olear 

Questionable Areas - Breech an'’ duz ele 

Crack - Breech end. 

Clear 

2 Questionable Areas - ? .lizzie end. 

1 Questionable Area - ..uzzle end. 

Crack ó" - l4" from muzzle end; 
5:00 o'clock. Questionable area 
2' - 3 4/2' from muzzle end; 
11:00 o'clock. 

Questionable area 2' - 3' from muzzle 
end; all around tve tube. 

Questionaole area 2' from muzzle end; 
7:00 6'clock. 

Small crsck at grinding mark. 

Small questionable area 4» from 
muzzle end; 11*00 o'clock. 



Inclosure 4, (Pont) 

Gur. Vuofis Inspected, by I-la^nnflux 

Gun tf 

C-Ö209 

C-7323 

C-7162 

G-SU^r; W T j J 

C-G332 

C-63 b 

C-7OS3 

0-6931, 

C-blb? 

C-Ó007 

0-60b8 

0-663!' 

C-7SO2 

0-7162 

C-7369 

C-67OS 

0-6015 

0-5911 

0-7326 

Gun bize Pesuits 

90 ra/¡n A. A. 

h h h 

h h h 

h h h 

h h h 

h h h 

h h h 

h il h 

h h h 

h h h 

h ï; h 

h h h 

h h h 

h h h 

il h H 

h h h 

H II II 

Il II II 

Il II 

Questionable aren 1-1/2' from muzzle 
end; 2:00 o'clock- 10:00 o'clock. 

Clear 

Ij-iestionable area 6" - 1-1/2' from 
nuzzle end; 9 *'00 o'clock. 

Clear 

Clear 

Questionable area 6'1 from nuzzle 
Slid; 6:00 — 11:00 o'clock 

Clear 

Questionable area 1' - 2-1/2' from 
nuzzle end; all around tube. 

Clear 

Clear 

Clear 

Crac.K on muzzle end; 7*00 o'clock. 
Questionable area IS" - 2-1/2' from 
muzzle end; 5:00 - 10:00 o'clock. 

Clear 

Qucstionaole a'-ec 6" from muzzle 
end; ^:00 o'clock. 

Clear 

Clear 

Clear 

Clear 

h Clear 
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Inclobare 'l, (Cont.) 

aun Tubes Inspected by Ma^naflay 

Gun Size 

O-6953 90 n/m A. A. 

O-TIS 1 

'O-ouco 

Results 

3 Questionable Areas. 
14» from muzzle; 4;00 - 11:00 o'clock. 
3» 11 » ; 1:00 - 2:00 o'clock. 

5' ; 4:00 o'clock. 

Questionable area 6» - 2' from 
muzzle end; all around tube. 

Clear 

» • 
i i 
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L5-i(l9) (3£C) NAVY DEPARTMCNT 

BUREAU OF SHIPS
«,&c. SEP19R^>

Froii.:
To;

The Chief of the Bureau of ShJ.p8 
Co.v.r:.':r.<ilng Scnerpl, 'raterto'-m Arsenal, 
Vate rt ovn, " > s sec hu ® e t u s.

llpcnetle lovder Inspection of Large Tuh-alar 
Sections - Metnoci of gnetlzlng.

Reference:
(a) Vatcrtovn 4r>=enal Lej.orar.dua Report Ko. 441/3 up tea 

Septciuber 30, 1941.

Erelorjre; (hvr)
(AJ Copy of sketch - Simplified Act.hod of Threa..lng Caole 

"'hrough Pipe.

1. Receipt of a copy of reference fa) Is aokr.o’-.'lecied. 
It Is inhere'^tlr.g to note tnnt tvo men perfortc af>gnetlc powder 
Inspection nf 30 tuoes In a nours.

£. The sketch, enclosure (A), wfllch Indloctes a method 
of wincing cAole through the oore of a tumuli r ccrtlor. rJ-.d 
v.’lilch h-p-B been found to be a tlae eaver where production is
Involved, ie forwarded for sueh uee ae the arsenal may care
to mrke of It.

3. If tnls .i^ethod ie found a.pllcpole, precaution 
should he tr,ker to key the receivers to Ineare cortln^ous 
flow of current from positive to ncg'^tlve power connections 
and to Ir.rure good contact pressure In the multiple connectors.

-i:.j

r€,.o. m9i

’ "vA. irr
irifiriifcli T' I ■j*iii
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TUBE UNDER INSPECTION

^CABLE TURNS
y^WOOO RECEPTICLES: POWER -

CABLE 
BRAZED 

TO BRONZE 
{JACKS

POWER (♦)

SPRING
JACK

RECEIVE."
/JA^KS OR RECEIVERS

'D^Vwooo
.00/

END VIEW 
OF

RECEPTICLES

SIMPLIFIED METHOD OF THREADING 
CABLE THROUGH PIPE



. A. «r-ftOO AM 

FROM: H. C. Mann 

TO: Colonel Co» 

WAR ÖEPARTMENT 

WATERTOWN ARSENAL ' ' f HCM/»td 
WATERTOWN. MASS. 

INTRAOFFICE MEMORANDUM 

FOR USE WITHIN THE ARSENAL ONLY 

(Naim) 

October 9n, iqUg 
(Dim) 

Laboratory_ 
(Division) 

(Name) 
Laboratory 

(Diviaion) 

COMMMTS ATTACHE MEMORAMDUM AND REPORT 

1. Thera are certain features in the attached report which 
need clarification before further coneideration of the aa^ntflux 
method of inspection for production purposes* 

2. In the firet place the report is not clear in indicating 
whether in the guns examined those which showed defects in the 

magniflux test aleo showed defecto under normal visual examination, 
from the report (inclosure 3) 18 guns were found defective, 1J 

showed questionable areas and M showed cracks. Of these, 9 were 
sent back for repair, yet there is nothing in the report to in¬ 

dicate on what basis that 9 were accepted and 9 repaired, further¬ 
more would the 9 *«nt back be representative of conditions not 

revealed from visual examination but brought out from the magniflux 

test. It seems that more significant details should be brought out 
before going further this report. 

3. With regard to paragraph 3 of the memorandum attached, 
this statement seems rather optomistic since the levy Department 
letter does not specifically state that they are using the 
magnetic powder method of inspection with success*. 

U. There is no question but that the magnetic powder method 
for inspection has possibilities which should be further developed 
for gun tube inspection. However, it is felt that the attached 
report, as written, is rather weak argument to be presented. If 

this report compared the visual and magniflux results and showed 
magniflux to pick up rejectable defects not revealed from visual 

examination, it would be orach more convincing and a more sound 
basis for further discussion. 

NO CARBON COPY AND NO RECORD REQUIRED. PEN OR PENCIL MAY BE USED 
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. w. A. «F-*no AM 
✓ * 

WAR DEPARTMENT CHH:A5. ^ ^ 

WATERTOWN ARSENAL 
WATERTOWN. MASS. 

INTRAOFFICE MEMORANDUM 
FOR USE WITHIN THE ARSENAL ONLY 

i 

S. A. 4-Î-4I MM 

«»/ He 
(Date) 

FROM: Lt.Col.Cox .(JJr^.LeaterX CC. Haatin«*J, Labomtory 
(Division) 

TO: .-ColaQ.el.Xoya«r._. 
(Nfcm«) .* 

SUBJECT: Inspection of Cast Gun Tubes Prior to Cold Work—Suggested Method 

Bunding. -L3 1a_.Production. 
(Division) 

Heferencee: jb. Watertown Arsenal Meraorandom Heport No. UUl/3, 9/30/Ul 

b. Navy Dept., Bureau of Ships Correspondence No. 15-1(10)(350) 

1. Last year this Laboratory undertook a series of tests oerforaed 
on 90 mn. and IO5 mm. centrifugally cast gun tubes, the numose of which 
wan to test the applicability of the magnetic powder method of inspecting 

gun tubes for defects nrior to the cold working oneration. Results of 

these tests were reported in reference a. A cony of this renort was sent 
to the Navy Deoartment, Bureau of Ships. 

2. At present, visual inspection, with occasional use of the oil 
and whiting method, is being relied upon for inspection of gun tubes 
prior to cold working. 

3. A recent communication received from the Navy Department, Bureau 
of Ships indicates that they have tried or are using the magnetic nowder 
method of inspection with success. (See reference b). A suggestion, in¬ 
tended to expedite production testing of hollow tubes, it attached to 
their communication. 

It is suggested that this Arsenal consider the magnetic powder 
method of inspection to be used in production inepection with the view 
to the detection of defects which might not otherwise be found until 

late stages in the manufacture of the gun tube. Defects have been found 
in certain instances when the tube was nearly finish machined. Earlier 
detection would result in a great saving of time and money. The present 
used method of inepection depends upon visual examination by the machine 
operator who performs the rough machining operation and the inspector. 
The suggested method will enable a more thorough and dependable inspec¬ 
tion to be carried on at a rate that will not slow up production. 

(yU.U. 

NO CARBON COPY AN!) NO RECORD REQUIRED. PEN OR PENCIL MAY RE USED 
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Inapeetlon of Caat Cun Tubee Prior to Cold Work—Suggested Method 

References; e. Watertown Arsenal Penorandoa Henort So. U4l/3, 9/30/41 

b. Mery Dept., Bureau of Ships Correspondence Ho. L5-l(10)(350) 

1. 
on QO » 11a Uboratory undertook a series of tests nerforaed 

wee^o^.r^i05 "Ti C!fîf f^ll3r C*gt ^ tÄ*B' th® parpóse of which 
wes totest the applicability of the magnetic powder method of inspecting 
gun tubes for defects prior to the cold working operation. Resulte of 

o!.4»"!* i!1’* rep0p"l ln r*f#r*no* 1- A c°Py of this report was sent to the H-wy Department, Bureau of Ships. 

present, visual inspection, with occasion»! use of the oil 

l* bÄlne relied u^on for Inspection of gun tubes prior to cold working. 

.» «.u. fjnsi.'smsi'iLrnis4 ,ro* 

:?* •i,***mc aw*» 
.0 th. d.t.ctl0B of d.f.ot. ^loh J^Î“î. .v“,P?e*,on *1‘h «“ »>« 
l.t. aty. to th. araof.ottm of th. pis tub. ^"«t. 

The suggested method will enahla « *4 opérai on and the Inspector. 
Mai. «nable a more thorough and dependable inan.. 
tto. to b. c.rri.d 0. st . r.t. th.t .111 sot rto. »p »StaSI«! 
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