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A CHRONOLOGICAL SURVEY OF DATE STYLES USED IN MOORE'S LETTERS

LETTER TO: -~ -~ . . -DATED:
- F. Durant. 20 May, 1978

J. % G Lnren en . o GzEIﬁAugust 1977C?7

Ji.. Ward T . . 7 August, 1978 ,
J. Ward ‘ ) 7 May, 1979 |

J. Ward . S L 14 Aug. 79 A
Natl. . ﬁrchlves e S 10 September, 1979
J. Griffin S © 7 May, 1980 :
K. Korff . o ‘ | May.'1981 ,
R. Anstee . : - 24 August, 81C§7
Memo to file | Sth October, 1981
L. S Fhilip S 6 November, 1981
NP R. C. - ' .. . 9th November, 1981
USAF . LR o '; November 10th, 1981677
-.CIA - ‘ . " November 12th, 1981
USAF - . : .. November 19, 1981
R. Galen ' . 7 - . 11th January, 1982
- UBAF s B o 'March 5. 1982
Coouspa S L B May, 1982
"~ DOE’ . . B May, 1982 : _
' Dept. of State - o - I August, 19872 (no space) T
L. Maltz ’ - ? September, 1982
Klass, S October, 1982
Lo Maltz c 3 Dctober, 1982
Elass 8 QOctober, 1982
R Carlisle. ZoJanuary, 1983 (no space)
L. Maltz . 5 January, 1983 ‘
D.0.D. 5 May, 1983
usarF .6 May, 1983
CUSAF ‘ o : S 7 July, 1983
NARS : - e LT July 7, 1983
Hlass o A 8 July, 1983 . N
. Rutledge S 7th October,198% (no 5p.)C77
Klass o S 9 October, 1983 :
NARS o . October 13, 1983
R. Anstee . - .7 -~ ‘ 01 November, 1983%
Flass . o . o 04 November, 1983
Klass . . . . 0% January, 1984
R. Anstee L 01 March, 1984
cia . v . & March, 1984
D.QsD.. - ' 7 March, 1984
Elass . A .06 April, 1984
"Moseley | : C . 27th April, 1984
J. Ward R C . 07 June, 1984
Z. Hansen = - L - ol July, 1984 (sic.)
- H. Taylor - - 05 . July, 1984
S Re Anstee ' 0% July,. 1984 (no spar@)
: - Eisenhower -Lib. R | 28 November *84 C;

*Earliest-ekampie found using-zero—be$orerSingle—digit format..



J. Clark o R S 06 June, 1985
Flass . o 07 July, 1985
Elass | _ 26 Dec. 85

T. Brown ' . 21 Feb.’86 (no space)Cf/
Elass -~ - .. L © 25 Feb. "86& !
Sherwood I 4/02/86.C

J. Ward o ‘ : . 4/350/86

Lebelson . 8-20-86 :
Eisenhower Lib. . - 12 Sept. 1986 7

W. Verity : g - 10/2/86 &
Klass = - . L o 10/16/86
L. Gross . - . S 11/10/86
CKlass. L o 121es
L. Maltz e 02-20-87 _
W. Verity ) s J o 10 FER B7 . C§7
Flass : : ; 16 March 1987 %~
L. Maltz = . . .23 MAR B7
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Mr., Frederick C, Durant JTII. 20 May, 1978
109 Grafton St,
Chevy Chase, MD, 20015

Dear Mr., Durant:

Thank you for your note of 16 May in response to my request to
be permitted to use one of your pictures for my book. Since you
inqiiire as to the "theme of the book", I am enclosing a newspaper
account concerning it which appeared several months back, and
which, although it tends to be a bit more on the sensationalistic <
side than I would prefer, tends to cover the topic fairly well.

As for my reason for wanting this particular picture, both
Commander G,W, Hoover and Austin Stanton played small roles in

a somewhat bizarre and often misinterpreted "sideplot" to the

whole affair, Since both these men appearednomhshphoto, I thought
I might like to use it. You have my word that both men are treated
fairly and in a positive light in the text without any sensational-
istic covertones. There is nothing therein which would tend to
damage the.mputation of either of them, In fact, their involve-
ment is merely a somewhat minimal part of my attempt to solve a
mystery- a mystery which, in spite of the newsprint, I fall short
ol actuvally reaching a conclusion about in the book.

- Your permission to use this photo will of course be most appreciated.
If you are &le to supply a glossy, please state cost, Otherwise

I believe I can make an acceptable copy from the photo in the

von Braun/Ordway opus.

Again thank you for your prompt response,
Sincerely,

WIiM/s (encl) (W.L.Moore)



POBX 245
-Herman, MN, 56248
30 August, 1977

Mr, & Mrs..Lorenzén
APRO, 3016 E, Kleindale Rd.
Tucson, AZ, 85712

Dear Lorengzens:

Some_time»ago'you were kind enough to honor my request for-
a copy of one: of your photographs of Carl M, Allen (Allende)
Which you took during his visit to Tucson in 1969. The
purpose of this letter is to respectfully request your per-
mission to publish this picture as part of the photo section

of my forthcoming book which is tentatively titled The Phila-
delphia Experiment - Did it Really Hapj)en? o

If you are kind enbughﬁtp grant this request, please indicate
whether publicatibn is contingent upon any specific conditions
or stipulations. Naturally APRO will be treated favorably in
this book. | | |

A

I have enclosed a copy of the photo in questlon for purposes
of reference,

?gﬁﬂh - Very truly yours,
on v QVNQE' o%ﬁ éé;
3 3 O Byvee o
<R P\“\ A , .
\N“a) William L. (Bill) Moore

4 APRO Fleld Investigator

by me /42 e, ,44/v27lgi a_
Zw/cu vax& " 74/9/()0 OW%
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"January 24, 1947,

————t. o o« vt o e

General Robert Cutler,
01d Colony Trust Company,

One Federel Street, .
Boston 6, ﬁassaohu;etts. //yL{D

Dear Bobbyt

ok

I was glad to receive your letter of January 22,

M : s . L. LU et T
o B L L .t N
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i P 8. . mad ok ; ot 54 NN
. ¥ "
.. . . N <0 ..

I an not counting my chickens before they are

hatched, The plan for unification does not amount to
anything until Congress pjassea a law.

e

A T PR P S Rt

»Nevertheless, the’agreed progrem represente a
distinet step formard, #hile we did not get everything
thét'we wanted, the plan does provide fér the single
authority ét the top that is needed, and it does provide

ikl (U BNULLE T IOU HERL WL O ICICRI

for air force parity, |
' Hoping pofsec you soon and with best regards,

e

YT

o MR SEE G i 2 VR

_'VSiﬂcerely'ycura,
BOEERT p, PASSERSON

B e e
%

e Robert P, Petterson,
» Tpptlm. . 433:;0 - . - Beoretary of War,
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}e COLLECTIONS OF THE MANUSCRIPT DIVISION, LIBRARY OF CONGRESS

REPRODUCED FROM
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July 18, 1947,

The President,

The ‘Thite House.
Dear dr. President:

I am aubmitting my resignation as Secoretary
of Yar, to take effect not later than July 24th.

As you know, [ could not see my way clear to
leave until the issue of reorganization of the military
establishment was resolved. I have done everything in
mj.power to promote thé unity of the armed forcea; Now
that 1t appears that the reorganization law 1s about to
be enacted in final form, the time has come to lay down
the duties I have borne for seven years as Assistant
Seocrstary, Under Secretary and Seoretary of War.

I cannot leave without oxprodsing my deep
gratitude for the trust and confidence you have always
given me, as well ag my abprooiatibn for the inspiring
leadership you have furnished.

Sinop:oly yours,

2oame », Mrvwce

‘Robert P, Patterson,
Seoretary of War.
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“areh 1, 1946,

",

Dear Bobby:

I was glad to ha%e Jour letter of
February 27th with the petition on the unifica-
tion of the armed forces. I appreciate your

steady support and I miss havin: you on hand

R R e S,

to take on some of the tough cazos.

Glaxali R R SN
TN

I hope you will drop in to see me
- whbn you are next in WYashington.

b vy e g e

Sinecerely yours,

GHETN PR DLRSAUSAT LB ol O WL ICRICER]T
- y B Rt o o AL it i

-3 . N
i, Robert P. Patterson,
: Secretary of Var,

LRI O W T

General Robert Cutler,

01d Colony Trust Company,
. One Pederal Street, -

Boston 8, Nassahhusetts,.
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COLLECTIONS OF THE MANUSCRIPT DIVISION, LIBRARY OF CONGCRESS

_§{ REPRODUCED FROEa;ﬁE

Yay 23, 1947.

| L
Dr. Vannevar - Director,
Office of Sclientific Research and

Development,
1530 P Street, No wo,
Washington 25, D. C.
Deir Vans
History of Redar.

.I have yéur letter of May lef.
In view of the situation that has developed,
I think that it will be just as well if I drop out in
connection with the Foreword; | \
Sincerely yoﬁrs,

ROBERT P. PATTERSON

- A Robert P, Patterson,
rpp/lm ’ | 8ecretary of War, -
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 WASHINGTON 28,D.C. =
. ‘ =
31 July 1952. a
© UDIORANDIR( FOR. MR, WHITMAN
. SLBJXLT:  Adr Force Invastigabion‘of #lying Saucer Phenomena.
1., Tha orimary purpose of the Mr Force iavestigation is ta
dstarmins whether the phenomena.reprzsents a threab -to security. A
The by-product of the investigatlon will be an increass in : . o
sclantific knowledge because it will ba nacassary to investigate : {S :
tha various classes of this phsnomena as scientiflically as possibls.
2, At the present time the Air Force has bsen unable to _ (?3

saa any consistency of pattamm or pehavior of tha saveral types of
sightings,, which would indicate that thare is either a threat involved
or that Eg;re is reasoning benavior behind them.’ ' - QQ;

; 3. On the other hand the Air Force has made very little‘progress QQ;
in learning what ths phenomena or objects are and what causes .then.

L. As a result of widespread publicity and considerable wearing b
off of sayneas of certain types of people who have made sightings, o
thare h2s been a many fold increase in the number of reports reaching RN
tha Air Force since early soring of 1952. These sightings, which - A
" comprisesd over 1,000 in the past six months, have reached a peak in tre 2\;

- past month,  This represents an increase in quantity,- with little
caangs in the character of the reports or the various statistical
broakdowns which have been made in the past. Of these reports, all

bat 238% hava been satisfactorily identifisd as mistaken reports on
wzll-known objects, botn celestial and man-inade, and 153 contained
{mgnfiicient data for evaluation., The unknown 28% of sightings included
unexplained colestial phenomena ,things belleved by the alghters to be
chyslcal objects of various descriptlons and unexplained radar sightings,

5. - Although a small but significan® parcentage of sightings have
bean made by profsssionals or experts, .suach as scientlists, engineers, pilots
2n! brained observers, tae reports have nelthsr been accurate enough 23
Jranriations nor havae they contained sufficiant measurements Lo orovida

: sound darta,
Aﬁ'ﬂ
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b ~“~‘~!"‘h:}" [ -
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6. The Air Force apparently is coming to the conclusion that
the ratorts from the public at largs will be more confusing than
+ halpful dus to the well-known inability of human beings to report
 objectively and scientifically, The Air Force has therefore adopted
& program with the objective of obtaining reports, photographs and
measuremsats both from technically trained personnel and observers
such as at alrport towers and air defense sites.  Initially this
includes the distribution of several hundred cameras equipped with
spectrographic lens attachments and a swall number of the precise
Schmidt astronomic cameras. : o :

7. The ir Technical Intelligence Centar has a2 Pansl of
Scientific Personnel available for consultation and in addivion calls
upon the scientific and engineering resources of the Air Forca,
particularly the ARDC, as needed. Contractural assistance for
analysis of data is available and more is contemplated.

8. Ly own opinion, shared by some othars more closely connected
with tha investigation is that the great mass of unknown reports are
due to inadequately understood natural plenomena, These includs such
- things as the fire ball phenomsna and freakish behavior of the
atmosphsre which affects both optical sightings aand radars. There may
in addition be physical objects of natural origin floating through our
atmosphere which have not yet been ¢lassirfied. .

- 9. There is indicated.a need for more basic ressarch in the
propervies of the atmosphere and celestial objects which enter our
atmosphere,  .Thers is need for more widespread knowladgs of thess factors,
“both in the military and in the civilian population, Since there is much
" basic research going on in many fields which will contribute to our '
knowlsdze, and process of education is under way, it doesn't neceasarily

follov that any specific program neads to ba undertaken. lovever, it would

be well to examine present programs with the thought in mind that our

~ preseat situation results in entirely too much confusion in a nation which
'1s on the alert for an air attack. e must know more about these
rhenomena .to recognize them for what they are In order that they do not
confuys the sarly warning picture and do not excite the populace,

e L.

7
ALVIED R MAXWELL
Brig. General, USAF |
Mr roree Sacratary

e vigy,
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OFFICE OF THE ASSISTANT CHIEF OF STAFF. G-2 n_- 7’ “
FORT MCPHERSON, GEORGIA ' k ’

6 JAN 1953
AJACI-Z 319.1 Gen (G2) L

SUBJECT:s Reported Flylng Saucer Near Ft Benning, Ga

T0: .. Assistant Chief of Staff,,e;g" L
~ Department of the Army
 Washington 25, D. C.

' Forwarded herewith for information is Summary of Information,
Columbus 5282, subject as above, dated 10 Decerber 52, with exhibits.
FOR THE ASSISTANT CHIEF OF STAFF, G-2: |

8 Incls

1. S/I 5282 A Chief, Adm Div, 02
2. Exhibits 1-7 . :




—- - E QNFIDENTI AL SECURITY. INFORMATION

SUMMARY OF INFORMATION "0 Decenber P52

PREPARING OFnCc

G olumbus, Field Office. Region V, 11llth CIC Detachment Columbus, Georgie

SUBJECT CODE FOR USE IN lNDlVIDUAL PARAGRAPH EVALUATION
Reported Flying Samcer near . OF SOURCE: OF INFORMATION:
' COMPLETELY RELIABLE . . . . A CONFIRMED BY OTHER SOURCES . . |
Fort Benning, Georgia L . USUALLY REUABLE . . ... . . . B . PROBABLYTRUE . . . . . . . . )
FAIRLYRELIABLE . . . . . . . c POSSIBLYTRUE . . . . . . ey
NOT USUALLY RELIABLE . . . . . D DOUBTFULLY TRUE ok
UNRELIABLE . . . . . [ -2 IMPROBABLE . . . . . . ... ‘s
RELIABIUTYUNKNOWN . . . . . F TRUTH CANNOT BE JUDGED . . . . 6

7 (L)

z

SUMMARY OF INFORMATION
Columbus 5282 (Reference Columbus 5275, 5277, end 5280)

: 1, On 10 December 1952, information was received from Wing
Inte}ligence, Lawson Air Force Base, Georgia, regarding the sighting of
a suspected Flying Semcer near Fort Bemning, Georgla, at approximately
© 2130 hours, 21 November 1952, Details obtained from Wing Intelligence
indicate Lhat the object changed from blue-white to pink-ocrange during the
ten (10) minutes it was in sight, It changed direction several times,
hovered for a short period of time, and disappeared over the horizon, It
was described as traveling at an incredible rate of speed, traveling from
.horizon to horizon in approximately ten (10) .minutes, IEye witnesses stated
that it could not have been a balpon because of its speed; nor could it have
been an airplane since it traveled noisdesslys They also claimed that it
‘could not have been-any natural phenomenon, (Lawson AFB Reports forwarded
as EXHIBITS__1, 2, 3, 4, 5, 6y, & 7) (B~6)

»
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DISTRIBUTION 5 -« Hq 11llth CIC
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- SECURITY JHFORMATION . -

ankfield, 2¢ Lt USAT. 7 “Interrogation~of Eye:Uitnesses’

THX 43411
1.fThé”hﬁiﬁént!fied'flyingfohjéct:wns‘sigh;ed_in‘tbaivicinitffof~Fcrtrv~-~
Bennlhg;“ﬁéérg!a"atlapproximately’2120‘hﬁurs on 21 Fovembsr,. 1858. ¥hen--
firet soon it was of a blulsh-white eolor and travelling s WNF direction -
but'fﬁllawiﬁg'ﬁ“zig-zag‘course.*:lt_turnédﬁt01afﬂull“arangareﬂlbrxanﬁr:"~~
diéaﬁﬁséﬁcﬁffrémigigbt;”?It,reappearEd‘1ﬁﬁepproximately;onekmlnuteeand~1t«~
had returned to-ita original color and itg position indiented it had been -
travelling while invieible., AL thies time-the objeet -turned: Herth and. -
veld thie eriree for about two minutes and then turned to & SoutheScuth
East éirection, Tt held a .constant gourse in this cirection unt!l ocut -
o.:411 ohaerverse seansd certain it was nelther-a metecr nor-a.-waather -
balloon but none woild venture. an opinionias to what they thouzght the .

obiact wage [ T . o

« The wéather:was—very good, withicésligg-éndivisibilityuunliziteé,5;;“
4, Ls far-as-‘can be aseertained by ‘th's Eeafqusrters only five peoéle
ghosrved this-objectes Their stgfgman?gdggggfpryagﬁed:with:thgg report. -

~

Orizinal & Inele: D/I, Tos nsAP
Info Copy ¢t D/I, 1847, DC/3 Intell, TAC (ce FLYOERPT)
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At appro:dmataly 2120 hours 21 Nov 1952, a stepped out of my traller .
wvith my brother A/1C Allen Salistury, 434th Mtr Veh Sqdn, ebd §/Sgt Kemnoth

v, Hurd, 434th Mtr Veh Sqdn, As we were talking, I noticed a moving light in

the sky., I at first thought it was a8 eirplene or a westher ballen, Closer
observation showed it was moving in e definate direction end maintaining

the same approximately the speed and 2ltitude, This fact wes ealled to the

attention of the two men with mg, The light them began moving in em erratie

menner, following the seme general direction, but sig eaging. ﬂ this tima

I called my wife from the trailer to see it.. )
Vhen first seen, the 1ight wes bdue white in color and travaling in a

West-Northwest direction. As the three of us wetched it, it truned & .

dull orange in color and dissppesred from view. In about one(l) minute

it again rearpeared and was egair ‘blue white in color. At this time the

‘object turned north in direction end held this course for sbout two(2)

minutes, At this time it turmed to & south- southeast direction and held

" this course until it passed from sight byhind some trees.

At no tinme wes there ery sound thet wonld indicate e sirplene in the e
area, The sky at thet time wes clear with the ceiling unlimited.

- The entire time the object was wetched by us was not over six minutes,

Listed below ere the veople who observed this object& thelr addresses.

s/sgt Peul n. Selisbury _ 434th Motor Vehicle Sqdn,
S/Sgt Kenneth W, Eurd A34th Motor Vehicle qdn.
A/1C Allen Selistury 434th Motor Vehicle “odn
Mrs. leo C. Salisbunry Lot 114 F& Berming Tralier Camp

Mrs. Allen Tate, ' - Lot 115 Ft Bemning, Trailer Camp.

_“PAUL R. SALISEURY
AP 358564 124
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- on HBvember 2lat. Sgt. aalisbury catled to ro and aai'ed ™ to. st.ap

oatside of ny trailer emd look at &n object 4n t.he a&:y. It lookzd

lilce a hright star, only it waa mt i‘alling, but travelin;, very fast
from the m:rth to East sou’t.h Eazxt.a X watched it unt.i.l 1t. diampeated
from eight It &ms e very clear xmd cold evening.
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On Novesber 2131;, 1952, a@.?:ao P.Y. T saw aﬁ unasual ght,

pindeh omngo in color, hovering in the approximto direat:.gg""
Vest South ¥est, Within ong Lalf of a mr#xts, the ligﬁt roved
in a staggering rannar to the Norfh. It suddenly etopred, nnd
changed color to e brilliant blus white, and shot ecross the

oky over ry head travoling in an Bast South Bast directicn at

. an 1ncrediblo spoed, on a true cdureo. It discappeared from
viaw et 'exactly'?xat? P.r-i. = having gono from near horizon to nesr
horizon in 6 minutés, including the time it hovered and reversed
directicn 5 tires. The ns.ght was exceptionally clear and cool,
and we timed the anpearance by & clook just inside the trailer
doorways Both speed and height ere irpossible to calculate, but
it did not anposr to be eighter a weathor balcon or a petorite.
There ves no tail to it, or any wuverin}, cr eteggering motion

vhen it startsd Bast South East.

Simmead;

(“_ 3
— Fort Bemning ?rpiler Court.,

H'.. Benring, Georgia.
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THE NATIONAL MILITARY COMMAND CENTER

WASHINGTON. 0.C. 20301

Tnﬁ J;.IN-'Y STAFF ' | o 30 October 1975

g

| 'b. Apprehension bYTU?Sllpersdnnel notlauthbrizédL o

0445 EST

MEMORANDUM FOR RECORD

Subject: Army National Guard Helicopter Support for
Loring AFB

1: At 292035 EST Oct 75, LTC Dyer, Office of . the Director
of Operations, USAF, requested that the Army National Guard
(NG) helicopter and Crew currently located at Loring AFB,
Maine, be made available to the Commander of the 42nd Bomb
Wing until 300800 EST Oct 75. The NG helicopter would be
emploved to track and identifyv the unidentified helicopter

'Of 28 and 29 Oct 75. 'LTC Dyer stated that international
borders would not be:crossed, and that apprehensions would

not be attempted by personnel embarked in the NG helicopter.
Any civil police on boara the aircraft would participate

only to the extent of communicating with appropriate police
officials on t he ground, with the latter singularly responsible
for the apprehension of the suspect aircraft or crew.

2. This request was relayed to MG Sniffin, DA Director of
Operations, DCSOPS, at 292300 EST. MG Sniffin indicated .

his intent to check with Army legal officials on the matter

pPrior to making a decision.

3. The SAC Command Post was informed at 292050 EST of the
request by LTC Dyer, and the fact thak MG Sniffin was.
checking with Army legal authorities. Col Freeman, AF
Operations Center, was also informed of the status.

4. Col Bailey, Mil Asst to the Special Asst to SECDEF/

DEPSECDEF, has been advised of the helicopter reguest should
DOD approval be required. .

5. The State Department Canadian Desk Officer has been
kept informed of the‘situation, CA

b
.

6. At 292230 EST MG Sniffin. approved use of ‘the

- helicopter .
with»the following constraints: AU t

a. Traékiﬁg aﬁdlidentification oﬁiyf[t?
' c,'No crossing of internatiohal borderé.




d. Only U.S. personnel, preferably military, but including
FBI, FAA, and Border Patrol representatives if necessary,
will be on board the NG helicopter. :
7. MG Sniffin will initiate appropriate action to place th=
Azmy NG helicopter and crew on “Full Time Training Duty”
(FTTD). 1In essence, the NG helicopter will be federalized.

8. OSD, through Col Bailey, has been advised of the approval
and constraints in this situation and has stated OSD has no
objections to the action.

9., At 292249 EST the DDO (NMCC) established a conference call
with SAC (MG Burkhart), AFOC, AOC, and Commander 42nd Bomb
Wing, Loring AFB informing them of the approval to use the Army
NG helicaopter with the constraints listed in para 6 above.
Commander 42nd Bomb Wing stated that there was no utility in
using the helicopter if it couldn't cross the border. &Air
Force representative LTC Dyer was brought into the conference
and stated that AF had no objection to the border crossing.

At 2?2300 EST the DDO. (NMCC) informed MG sniffin of the border -
crossing issue. b ' ' : ‘

10. At 292325 EST MG\Sniffin informed the DDO (NMCC) that . .-
approval was granted for the NG helicopter to cross the border
with the consent of Canadian authorities. The DDO (NMCC)
assured MG Sniffin that the Canacdians were cooperating and

< = = - At Y - Wl
had zlrexdy given consent to CIOSS wae border.

11. At 292334 EST another conference call was convened by

the DDO (NMCC) with the above. conferees, (para 9) informing
them of the authority to cross the border if necessary. There
were no further questions and all. .conferees were satisified '
with the procedures established for the employrment of the NG
helicopter. S

Cc. D. ROBERTS, JR. !
Brigadier General, USMC

Deputy Director for
Operations (NMCC)

Distribution:: S . ‘ -
cacs {s) - CSk N ... PN REP S
DJs (3) CNO - .WEST HEM DES
'J-30 .. CSAF o NWSB .
J-31 . CMC | | _NMCC BRIEFER
J-32 i CH, WWMCCS OPS & EVAL DIV :
J-32A i DDO (NMCC) . C R |
J-33 ., . ADDO (NMCC) s S .
Jg-34. . ccoC (NMCC) “ ) " . v - :
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REPORT OF INVESTIGATION
SPECIAL INQUIRY
(Aerial PHENOMENA)

30 January, 1949

CHARACTER: SPECIAL INQUIRY

53.

~CONFIDENTTAL-
File No. 24-8 09 February,1949
Repf. made by EDGAR J. BETHART
DO 17, Kirtland AFB
Period: 31 Jan., 1,2,3,4,8 Feb.1949
Office of Origin: DO 17,Kirtland AFB
Status: REFERRED UPON COMPLETION

REFERENCE: Telephonic request from Captaln MELVIN NEEF, on 31 January,1l949

This investigation was requested by Captain MELVIN E. NEEF, 17th District
0SI (IG) USAF. Seven people (7) were interviewed and six (6) readings were

taken with a transit in an effort to locate the azimuth of the aerial phenomena.

Approved, A. C-Murelle, II

CETAILS.

Captain, USAF
Acting District Commander

.1. This investigation is predicated upon a telephonic request

by Captain MELVIN E. NEFF,

17th Distric OSI (IG) USAF on 31 January

1949 to obtain all pertlnent data in connection with an aerial
phenomenon seen in the vicinity of Almogordo, New Mexico on Jan. 30
1949, at approximately 1800 hours.
2. On 1 Febuary Major JAMES C. PETERSEN,AC-561833, adjutant,

Holloman AFB, Almogordo, New Mexico advised that on 30 January1949

at Approximately 1800 hours, he sighted a single bright green object
in an Easterly direction. PETERSEN hesitated to estimate the altitude
or distance of the object. PETERSEN described the object as a bright
~green ball of flame traveling in a Southerly direction, without evi-
dence of smoke or a trail of any kind. PETERSEN advised that there
were no clouds and that the object did not make any noises to his know-
ledge. PETERSEN advised that the object seemed "to fizzle out" in the

air

3. On 2 Febuary 1949, the. wrlter set up a transit at the approxi-

mate location where Major: PETERSEN sighted the object and obtained the

follow1ng readings:

Location: 33° North and 106® 05° 1/2' East (Holloman AFBj

P } Object First Sighted: 559 Magnetic North and 3° elevation
i Object Last Sighted: 63° Magnetic North and 3 1/2© ele-

vation -

: L4, On Febuary 3 1949, at the Office of Special Investigations, Hollo-
man AFB, the wrlter interviewed Mr. ??????? electronlcs technician

uary 1949, at approx1mately 1800 hours, whlle in the vicinity of Tula-

.rosa New Mexico, and in the company of Sgt. MAURICE C. ANTHON,AI-

20923264, Holloman AFB, he saw single, bright green ball of fire to the

East. The ball of fire seemed to be travelln§ in a southerly dlrectlon
e

Mr. 77?2?77 believed the object to be at an e

vation of about 159 but

declined .to make an estimate of his distance from the object. He adv1sed
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84 . THE ALSOS MISSION
found a British Guard unit there under the command of a

captain—all very tall and all wearing vn..nw.. They brought to ‘

- mind the merry men of Sherwood Forest.

" MAIN ERADQUARIERS,
21 ABMY GROUP,

© 18 8epy Mhe -

-

(1),

The captain had a detailed map of the area, enabling us to
pinpoint the plant to be investigated. It was one of four
standing together on the canal, with high brick walls on three
sides. The fourth side, open, was now exposed to the Ger-
mans. According to the British captain, the factories were in
' “no man’s land”—occupied by neither side. Patrols of both
sides were making raids through the area. The captain ob-
jected when told we were going in. He claimed it would be

too dangerous. But my SHAEF credential did the- trick. The .

captain’ promised to provide cover in case of trouble.

m.o mows our objective, the farthest of the plants, we had
to traverse areas covered by German guns. The British had
marked the extent of the lateral range of those guns with
whit “ape, indicating the corridors-down which the Germans
- ‘ur lead. One of the lanes was narrow; the other was

1 - _ \ v-five feet wide. We had to cross both.

THE ALSOS MISSION 85

The British captain told us that the Germans had tried to
cross the canal the day before and had been beaten off. He
suggested that warning shots be fired at the first indication
that the Germans again might be attempting to cross. He
would then try to send a detachment to get us out of trouble.

I positioned the jeeps about sixty yards from the raised

- railroad crossing. When everyone was set and each man had

a good grip on-some solid part of the. jeep, Gerry and Carl
got the signal to go ahead. They made two fast shifts while ]
gunning the vehicles, and we hit the crossing_at better than
fifty miles an hour. Sailing through the air like water-skiers at
Cypress Gardens, we came down on all four wheels in a per-
fect four-point landing that failed to slow us down. We were
out of range of the German guns in less time than it takes to
describe our ride, and well ahead of the short bursts from-
small arms. I lost my grip on the jeep, however, and came
down with a thud. My steel helmet was all that prevented my
spine from coming out through the top of my head. ’

In the factory compound we were astonished to find sev-
eral employees. One warned us to use the buildings for cover

| - because the area was open to view from the opposite side of

‘the canal. We backed the jeep against a wall, facing the gate
SEw"Rbgsingn?EoﬁmﬁE%.. :

The plant manager came out to meet us. Gerry and Carl -
took positions on the canal side just in case the enemy should
become serious. The two were to open fire if the Germans as
much as got their feet wet. Reg and I accompanied the man-
ager into the building. We told him that we had checked with
his office in Antwerp and were on orders to inspect the plants
in the area. He was to make available to Reg Augustine any
information or documents we might require,

I went out to look at the warchouses. Just then the quiet
was. broken by the whizzing and whining of mortar projec-
tiles, followed by explosions. I dived behind a stack of filled
sacks close by. Carl’s position was not too far from my cover.
He shouted that he and Gerry were all right but “ready and
willing to leave” aay time I considered the job done. Mean-
while, the Tommies were going into action on either side of
us and the German fire soon died down. h

The fireworks outside had not stopped Reg Augustine. The

' records he turned up revealed that about 70 tons of the re--

fined uranium ore remained at the plant, that the Germans
had removed some 1,000 tons, and that the Belgians on 4
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Y November, 1967.

To: Distribution

UFO TiV. 3T IGAT IOHS

1. Occasionally, establishments are asked to assist local
units of the Canadian Forces in investigations of Unidentified
Flying Objecﬁs (UFO's). As I am the link between DRB and CFHQ
in this area, you are requested to notify me of requests for

investigations of UFO's and to submit any resulting reports of
investigations to me.

~"""H, Sheffer

| SA/VCDS
for Chairman, Defence Research Board.

-
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INVESTIGATION - UFO REPORTS
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DBL.\,.. . &0;1 ‘:.-~~ -

1.  The attached memorandun has been referred for
attention. :
2. | g We would appreciate your corments a3 to whether

this object can be related to CARDE activitios during the
period in which the sizhting took place. A

(CoR. Baker, LtCol)
for Chairman

Atte ' Defence Research Board
CBipie ' .
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[%b CARDE 3800-1

CONSEIL DE RECHERCHES POUR LA DEFENSE

D}‘»ﬂce RESEARCH BOARD

DEPARTMENT OF NATIONAL DEFENCE
MINISTRRE DE LA DEFENSE NATIONALE

CANADA
CANADIAN ARMAMENT RESEARCH AND CENTRE CANADIEN DE RECHERCHES ET
: DEVELOPMENT ESTABLISHMENT PERFECTIONNEMENT DES ARMES
P.O. Box 1427, Quebec, P.Q. C.P. 1427, Québec, P.Q.
RS
4 \6 U U L.k“._\’?j {;\;
e 1?9\ 30 August, l9§6
. RN %'\‘ '/_,, ‘
o SEP 1/196 37 . ...;
N _ — ,A // & I
ST o Vronnin LU 6L
& XD |
& > )
uputs il PO ‘ /2
Chairman, A/ )’ A 6 -
Defence Research Board, g/ Ny /5 A ‘ |
Ottawa, Ontario ﬁ]: i S |

Sighting of Unknown Object in SKy

1.
dateg 17 August, 19

g is not related to CARDE activities. Mr.
Lortie, Superintendent of our Technical Services Wing, suggests
that the latitude of the sighting might indicate a balloon
launched from Fort Churchill.

e M%/é&

(W.N. English)
for Chief Superintendent
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Coicdlen drrrtere,
| Citis Ay Outarios

Apto 7, o
Oclwilioy Inicrioe

' Iz renly to your suestions *ho fellowing $nCormetion oy
be of uce to you: :

1, In tie ecrly 1930'c, sciestific coizdllocs were oxtetlichiod wler tio

_ cumpices of the deperinent of Letlonl Defence, to oty ed owalucto
reco-te of unddentifiod flyln; odjoctcs Lfter coveerl yoers of ctudy
the eaxzdttoe wo cllc 20 expinin 2ll tut a vary sl percontere of
eho rery thousunds of ropertse In ell ccpos o exalonctions rovecl
£ pource of teing mpmde or o raturl phenercine Tho irctrrcea
\iicre no emplrnctions verr posrille wexo thoco thot hed beod only
vegaely deocritod, ol in most enroesy unrelichly reportode

2, As oichtings of WW0s cre usually reported bty pernons other then recbero
of t o Aruad Iorces, it ic parmelly enly cfter cuch gl-htin s thet tho
Dencrtrozt of lictioze) Defenco err ooty out irvoo*igrtionse I£, hou-
gver ¢ ci@timicmdobyanm:&vrwm:bcrsofthnhmod%mco.
such gi~htin;s cre renortod inedintoly to the recpensitlo cuthoritye

U 3. 1o meattenot clovo, cll UGS with fow ovco Hora hovo boen 1aortiricd

dceg mot conclude crgpthdne from taic inlorortlon, otl.ar thrn tho fret
that tho cver-e vicver 4c nod Lrzdliry tdth o loigo wericty o nntirrl
nhonopoas well Luctn i aclentific c'relege It 1o interesting to note
thet ctortca of 1500 hrwve exdctod through history, ¢ho curlicol record-
od ano preixtly tedug thet dogeribed In 1he 014 Tectart in thic Slrot
chapter of the boolk of Ezoitlele There hive been thounc:ilc of others
rocordod 4n vmrious wrys = cuch es.the flying harsos renortad Yy loth
Romon and Croek civilicctionse It s interesting o ote thet irvrie
ably tho formp of 70 eichtinge over the 1loot thounsid yocro, hove ‘
chenged oo civilication dovelopad on ccrthe o ronforing nooy:lc of

< D{L the riddlo coes oev Sull-gigred ehips suillny ccxose HUw cidos; o0

%’ os monecade or of notwzl orlifne Tho Denerlicnt of lutioncl Nefaco

'gl O Gpeol:p nra! Koneng ooy thadr §3:4n: harces exc fledng cluaiotog todry,

‘q /Q{U,tho gpheres cud gylinders of prcco ereft tod O te ropartod.
| 00/2 '
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. Mr.

Dear Sir,

Ottawva
15 September, 1964,

Canadian Tungsten Mining Corporatiom Ltd., '
Vateon Lake, Y.T.

Your letter of 24 Ang 1964 is hereby acknowledged.
With reference to your observation, we have atteapted with
our local sources to identify your siting tut without success.
Hovever, the Royal Canadian Air Force have offered to assiat

‘us in further investigating your report. You should hear

directly from them in the near future,

Yours very truly,

Original Sigred Ly
L. GUY LON

L, Guy REon
for Chairman N
Defence Research Board
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l ’l L{ C29 October, 1958, ) ’
Major Donald E. Keyhoe, //
Director, National Investigations /V $

Committee on Aerial Phenomena,
1536 Connecticut Avenue,

Washington 6, D.C.

Dear Major Keyhoe:

Reference your request of October 17 regarding

copies of UFO sighting reports recorded and analyzed by a
Canadian Government advisory committee, may I suggest that
you forward your request to Mr. W. Smith, of the Department
of Transport, who is ex-officio Canadian Chairman of your
organization., The majority of the sighting reports received
by the advisory committee are passed eventually to Mr. Smith
whom I am sure would be glad to help you.

While the reports received are not necessarily
classified, I am informed the Department of National Nefence
is somewhat reluctant to make them directly available for
examination because they include assessments of the indi-
viduals who originally report the sightings.

I understand that Mr, Smith is maintaining a con-
tinuing and active interest relative to UFO's and I feel
sure he will be able to help you,

Yours sincerely,

ORIGINAL SIGNED gy

C. A POPE

(C.A. Pope)
Public Relations Officer.

CAP/gm
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DEFENCE RESEARCH BOARD

l,"";-é/"

Vancouver 12, B.C.
Dear Sir:

Thank you very much for your letter of 25 Julj.
The Defence Resecarch Doard has indesd participated in

Canadian investigations on UFO sightings, althcugh not

“in c¢irect charze of t,r*e..e investigations,

You may be intcrested to learn that the vast
majorily of renorted sightings have been exnlained by
known phenomena. The rernlnder have not supplied evidence
what any threat to our country exists,

‘Yours truly,
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IQ'/ .1')

Taneouver vl

Cear Sire

Thank you very ~uch for your letter of 2y July
which has been passed to this office for a reply. The

Defence Ruscarch Yoard has indeed participated in Canadian

investipations on U0 sighiings, although not in direct
chargs of these inveatirations.

You may be interesied to learn that the vast majority
of renorted sicnbinis Sive heen exnlained by known phenocnas.

me re~ainder have nciu suonplied evidence that any threat bto
our countr, exists.

|

Yours truly,

AR

+{C.A. Mope)
Pdhlic “elations Tfficer

AN




P.A.

b3

Bt i IR PN
‘.‘? 9. u_--lj,’;o_s:) \
- 1247 © (PRO/TRY)

Jubina, Jntaric,
T teaver, 1%1.

— 4

Motz I

“Te nortion o your letter of 17 August to the AT
re-r1nsting Anfor-atior ahont wha uresent status of °roject iamst
hag “sen nassed Lo tals nffice Jor action.

Protect ‘agne iz a fnited ftates scientific activity
wich involves a woridewie raomagmeilc survey. Recause this is
ant 2 reofect of the Tar rteeat of ational Nefence but rather
~f 2 foreign couniry you will realize that this Temartient is not
in a nogition to nrovide inforratian. lowever, 1f you write to
the 1% Navy Vydregrathic “ffice, .ashlnrten 25, Tels, TA, TO=
guesting the mamohlet rintad ssme tine ago on this particnlar .
~eatect, T an sure detailed information concerning this sclentific
endanvour will be forwarded to you immediately. '

. Yaurs sincerely,
CMMNAL s‘ﬁ.’]qn §3
- C. A AT

{0, Tane)
mwlie ieilacions Sfficer

e ¢
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Mtawa, Onteri:.
October, 1958,

Ma jor Donald E, Aeyhoe,
Director, National Investigations Committee
on Aerial Phenomena,
1536 Connecticut Avenue,
Washington 6, D.C.,
USehs

Dear Sir:

Reference is made to your letter of August 18, 1958.

Since about 1947, sighting reports of unidentified flying objects
were collected by various Government departments on a voluntary basis.
In 1952 sichtings became so numerous that the Defence Research Board
decided to investigate the reports in some detail, Accordingly, an
advisory committee comprising Service and Government departments was
formed, A sighting report form was prepared for the use of anyone
interviewing the observer of an unidentified flying object. Completed
reports were recorded and analysed. In 1954 the Committee felt that
most of the observational mdterial did not lend itself to a scientific
method of investigation, Accordingly, the Committee disbanded, and
no further analysis has been carried out. Reports which have been
received since that time, however, continue to be filed and recorded,

You are no doubt aware of the studies on UFO!'s being made by
Mr. We Smith of the Department of Transport, who is ex-officio Canadian
Chairman of your organization. As the majority of sighting reports
eventually fall into the hands of lMr. Smith, he would be the logical
person to contact for information.

We do not hnow of any specific instructions to RCAF pilots re=-
garding the reporting of UFQ's. .

ORIGINAL SIGNED, QY
C. A POPE

§;1 . for Chairnan, Defence Research Board
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Dr. I. Halliday,

Stellar Physics Laboratary,

Department of Mines & Technical
. Surveys, '

Dominion Observatory,

Ottawa, Int. '

Unidentified Falling Object

1. Herewith on loan are the reports on the

object which fell near Granum, Alberta in the Spring

of 1957. The RCAF have reported that there was no

‘aircraft incident which could have had any connection. ‘

(E.A. Bernard, S/L) .~
for Chairman, Defence Research Board

-+ AB/ejm
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Defence Research Member,
. Canadian Joint Staff
smare ens,

wm’ S.W. 7’ anlwo

A ion: Mr. A. Share
Electramagnetic Propulsion
Reference is made to your letter of
1957, requesting information on studiea in ele
‘propulsion undertaken by the Board.

Your memary serves you aright!l The Board is
not invelved in any such project.

Original Signed by
D. B. HANSEN

(D.R. Hangen)
’ for Chaiyman,
CEansen/JP Lefence Research Board.
— File ' L - y

Diary




5&83 200-4-160 (PRO/DRB)

:Z [;L-‘Ottawa, Ontario,

12 4pril, 1954.

¥r, Edward J, DeXort, o ‘ ’ :
' 255 Laidley S%reet, ' : :

San Freacisco 12,
califomia » U.S.l\'

Dear Mr, DeKort:

Your requeat for information about unidentified aerial
phenomena has been passed to me, The publicity you saw recently
in San Francisco dailies referred to the project discussed in the
attached copy of a Time magazine story. The story outlimed in
some dstail a project which has been set up by a Government
~ department other than the Departnnnt of National-Derence.

The Despartment of National Defence canprisea the Royal
Canadian Navy, the Canadian Army, the Royal Canadian Air Force
and the Defence Research Board., .The last-named carries out
research and development for the three fighting Services, When
the so-called "Flying Saucer" sightinge began to be reported
in the spring of 1952, the Committee mentioned in the second
attachment was formed with Dr. P,X. Millman, of the Dominion
Observatory, named as Chairman, :

A Following the Committee's formation, Service officers
checked on sightings whenever possible and submitted detailed
reports for the Committee's consideration, At no time have these
reports indicated the existence of unusual celestial phenomena,
Severel sightings proved to-have been caused by the flight of
research balloons and severel others reported appear to have been
© the descent of emall meteors,

I hope this 1ntornation will prove useful to you,

~ Youra sincerely,

A
/

CAP: am | - (Co A. Pope)
Atts, ' Public Relations Officer,



- 115

P [) | /? DRBS 200-4-160 (PRO/DRB)
Ottawa, Ontario,

W7

Dr, P.M, Millman,
Stellar Physicas Division,
Department of Minee and Technical Surveys,
980 Carling Avenue,
Ottawa, Ontario,
Dear Dr. Millman:
Our Mr, Oatway suggested a recent U.S,
release on cdalio Ray experiments might interest you.

Hence the enclosure,

Yours sincerely,

(C. A, Pope)

Publioc Relations Officer,

Encls,
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o1 L'Alh;\, Catario. 4

Mr,

O
P.0. Box-

Lakeview, Ontario,

vear Sir:
answer te tle incuiry contained in Sour letter of
.\pril 16, 195.;)on the subject of "Flying Saucers", I wish to
se TTTOur recistered letter of April 8 referred to thercin
was received in this office on April 11, ‘

lhe subjecct matter is now under consideration and ycu
will be further advised in due course.

- The delay in acknowledgir.g —our two comunications is
much regretted and I trust it has caused you rno 1nconveniencc.

Yours truly,

Chaiman, Defence Hesearch Board.

T e -~
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DEFENCE RESEARCH BOARD
PROJECT SECOND STOREY

| Wl s |

Classification cancelled [ Changed to
By authority of ,Asﬁgﬁ Mimites-of-the 4/52 Meeting

Date.....ccocenrerenmrnrennnn %i I,NK/AL‘.QDRB.&,M Room, Ottawa

Signature........ 4 O EMAL LU .. (1T-Novembor, 1952, é

Unit | Rank | Appointment.... [ D S o // ﬂF
Millmen

Chairman: Dr. P.M. Dom. Observ.
Members: Major D.M. Grant D.M.I.
Major F.B. Perrott DMO & P
S/L E.L. Howey J.I.S.
F/L W.B. Birch D.R.B.
Mr. W.B. Smith D.0.T.

Lt.cdr. K.A. Stone D.N. I.
Secretary: Mr. H.C. Oatway DRB

The minutes of the 3/52 meeting of the Committee
were considered, and approved,

The Sighting Report and Information Form which was
approved in draft at the last meeting, and subsequently reproduced and
distributed, was given a final review. It was moved by S/L Howey, sec-
onded by Major Perrott, that future forms should contain the heading
"FOR OFFICIAL USE ONLYI". This would prevant reproduction of the contents 7) ﬁ?
or reference thereto, in the press. \

The reply to the letter frem the Netherlands
Military Attache was tabled and approved.

Mr. Smith reported on an experiment carried out under
D.0.T. auspices in an endeavour to obtain data relative to the
accuracy of reports. A large meteorological balloon, approximately twelve
feet in diemeter, to which was attached a thirty second magnesium flare, was
released from the Experimental Farm at 2152 hours. EST on 8 September, 1952,
No advance notice was given to the press. To date D.0. T. has no% received
any queries relating to this experiment. Mr. Smith agreed to forward a
more detailed account of this experiment to the Secretary.

’ Mr. Smith table a draft "Weighting Factors for

Analysis of Sighting Reports”. This was reviewed brifly and, to allow

for closer scrutiny, it was agreed that this draft should be distributed

to the members as an appendix to the minutes. ( Attached). There was

some discussion related to the time required to apply these "weighting

factors" to a given sighting report. It was considered that some revisions
- may be desirable in order to simplify marking procedures » and reduce the

time requirement to not more than ten minutes.

, Mr. Smith tabled examples of the Bulletins from the
Civilian Saucer Investigation in the U.S.A. He agreed to reproduce the
more pertinment of these for distribution to the Panel members.,

FAL Birch distributed copies of a summary of the
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RO!AL OANADIMI AIR FOIEB

A e

| lr.&.&. Hom,
Whitehorse, Yukon.

_ »ho_la.r Mr. )bneqr

s 18 to acknowledge resaipt. of your letter
and the encloged clipring and translation.
Yooy IT IR this matter is greatly appreciated and the
lntom‘noahn been passed to the q:pronr‘ato branch of the
lq:l cludha Aly Force.

!m‘ truly, -

Wing Commander
for Chief of the Alr Staff.

LRy
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P

PROJTECT SECOND STOREWuthority of.....
Date

Classification cancelled | Changed 10....\ Mv.sl v 20
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Signature

Mirutes of the 2/52 Mo dhitjRek[}

Dom, Observ,

Chairman: - Dr, P.M, Millman

Members: Lt, Cdr., JT.Cs Annesely ~DNI
S/L L.P.S. Bing JIS
F/L V.L. Bradley DRB
MBJOD_.M. Grant DMI
Lte.Col, E,Hes Webd DMO&P
Mr., WeB, Smith DOT

Secretary: Mr. HoCo Oatway DRB

he Minutes of the first meeting of the Committee
pril 195ND,were considered and, with soume minor changes
hose have been reproduced and distributed,

A correction to the minutes of the general meoeting
22nd April 1952 was tabled as follows: v

Page 2, last para to read:

"Tt was decided that a Committee should be formed

to give a lesad in this activity and to standardize procedures,

etce Accordingly the following were nominated and agreed to

act: Dr. Millman (Chairman) G/C Edwards, Lt. Col. Webb,
¢dr Pratt, F/L Bradley, and Mr, W.B., Smith, and Mr. Oatway
~ (Secrotary).

This committee was to prepare a brief of instruc-
tions for observers; examine interrogation procedures and
to got a consolidated and pertinent series of questions:

With reference a communication from the Chairman
of the Defence Research Board, Dr, Millman cautioned the
membors with respect to dealing with the press and publice.
The committee and all deliberations are classified as
Confidential and must be so treateds Contacts with the
press or public are not to be made.

The last meeting considered that the name Project
Theta would be desirable for this project and Committee,
wrovidineg 1t would not duplicate an existing project name,

de
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0TTAWA, Ontario
13 l&y, 1952

Wele I51F

Dr, J. H. Parkin,

Director,

National Research Council,
Nontreal Road, ‘
OTTAW®WA , Ontario

Dear Dr. Parkins

Dr. Green has esked me to acknowe
1edge receipt of yonr letter of the 7th ey
with the attached copy of a letter from Mr, @

of North Gower concerning observation
of 8 luminous object in flight in the sky on
the evening of May lst last.

- Vhile we get many letters referring
to these unknown objects, it is s pleasure to
get one so technicslly sfrtight forward with very
foew embellishments, Por your informstion, arrange-
ments have been made with the Armed Services for
receiving and analyzing such reports. Should fur-
ther reports of this nature come to your attention
it would be aprreciated if you would forward thenm j[]

to the R.C.4,F , Attention: --Director of Air
Intelligences.

Yours sincereli,

Yy {4

for Chairman, Defence Restarch Board.



DIVISION OF MECM

Chief of Division B, CD(B), a9 1952 .
Defence Research Board, f_;;_—————”’jzgja*
Department of National Defencs, 7 ﬂ% A R A
"A"™ Building, 125 Elgin St., T T

OTTAWA, Ont. e to l7}/

CABLE ADDRESS "RESEARCH"

LIN YOUR REPLY PLEASE QUOTE

s

T

Dr. J. J. Green,

. Dear Dr. Green:

I am taking the iiberty of referring to
you the attached copy of a letter Just received
trom Mr. CEEREEEESERED of North Gower, concerning his
observation of a luminous object in flight in the

sky on the evening of 1 May, last.

Yours sincgpe Y

J. He Parkin,

JHP/hg | Director.
Encl.




Othawa. Jdntario

/
A/féﬁr?

. Migs
@R Loswell Avenue
Toronto, Cntario

“ear “iss GRS

17 4pril 1952.

June, 1952

Pr. Solandt has asked me to reply to your letter cf

we thank you for your 1ntérest in reporting this
matter and wish to advise that your letter has been passed to the
Royal Canadian Air Force who will get in touch with you if they

requxre further information.

Yours sincerely,

rman, Defence Research Board

v w—— e s
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x,//o‘)/'v' DRBS 7'0-&0 (DSI)

Ottawa, Ontario,.
28 September, 1953,

\ \)(,,\Qf‘\‘

. | o
Sscretary \b
DRE ’ 0
DI istimates . : ' | K |
1, 2eference DRSS 1-0-83 (DGS) of 21 July, 1953, and our

recent conversation on the above subject, _

2, . May provision be made please in the Annual kstimates
195455 Jor an amourt of $20,000 to cover DSI projects in connection
with the exploitation of Russian literature.

3. Tt is intended to expand this activity into the
following fields: (a) electronics, (b) CW and BW, and (c) arctic,
gcientific and technical capabilities. The equivalent of two -
cualified persons exploiting literature in each field will be required

full time.

Original sigued by |
I. Bowen o

(I. Bowen)
Acting Dircctor
Scientific Intelligence

IELSLEY
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DRBS 7-0-240

DEFENCE RESEARCH BOAID

. | R
Ottawa, Ontario . Q(}‘\Q} .

| 2, April, 1952 Q g<@

>

///;i;:4 1. Before joining the staff at Chalk River somewhat over a year
w“/l«

co(c)

“ ATOMIC ENERGY INTELLIGENCE

ago Dre G.0. Baines was working for several years on atomic energy

intelligence in the U.K.

_,///////f 2. Dr. Baines visits Dr, Dewar in Ottawa from time to time and
has told us that he would be quite willing for us to put him back

into the atomic energy intelligence picture so that he could give us
the benefit of his previous experience providing, of course, that
-Dr, Mackenzie approved he spent (say) half a day with us on the
occasions when he has to come to Ottawa on other business. Those
occasions are not frequent and the amount of Dr. Baines' time taken
up on intelligence matters would be small,

. 3. In view of Dr, Baines! rather extensive background of atomic
energy intelligence, we think that he is likely to be of considerable
help to us; also Dr. Mackenzie might not be averse to having an officer
at Chalk River in the intelligence picture as well as Dr. Dewar in

’)k"') Jo
v . Ottawa. Perhaps you or CDRB might care to.mention the above informally
to Dr. Mackenzie to find out whether he would be willing for Dr. Baines
to visit us occasionally and, if so, to have Dr. Baines notified
officially.
ChRey = %

”:g;j;::;;kige, AMvaek e Gdn _?3cL~;~6 :
OLeicieq 170N N (O, T NVY § A .
Q@ BN ‘M ) W\A&,‘wa ) (ww-' //!& Wé,') -
. . ) A.dJ. Langley
C.%. .3 4&“&(%(’ . Director of Scientific Intelligence
cﬁh/f1x1m4)~\ PR W \2)0%(3,.95t3u4'1£x AN Ak«‘ig}*anwa “M ‘1*42°\- ‘é}tfleku*ﬂJ“.
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/.r/ : DABS 7-0-2.0

DEFENCE RESEARCH BOA[RQw

P A o1t

Ottawa, Ontario . )( J
2 April, 1952 9 7
W

()

ATOMIO & DRy INTSLLIGLNCE

1. Pefore joining the staff at Chalk River somewhat over a ycar
z50 Dre G.0. Baines was working for several years on atomic energy
intelli~ence in the U.K.

2. Dr. Baines visits Dr. Dewar in Ottawa from time to time and
as told us that he would be quite willing for us to put him back
into the atomic energy intelligence picture so that he could give us
the benefit of his previous experience providing, of course, that
Dr, ifackenzie approved he spent (say) half a day with us on the
occasions when he has to coms to Ottawa on other business. Those
occasions are not frequent and the amount of Dr. Baines! time taken
vp on intelligence matters would be small,

3. In view of Dr. Baines! rather extensive background of atomic
energy intelligence, we think that he i3 1likely %o be of considerable
help to us; also Dr. Mackenzie might not be averse to having an officer
at Chalk River in the intelligence picture as well as Dr. Dewar in
Ottawa. Perhaps you or CDRB might care to mention the above informally
to Dr. Mackenzie to find out whether he would be willing for Dr. Baines
to visit us occasionally and, if so, to have Dr. Baines notified
officially.

Cr.g nai Signed by

A J. LANGLEY

AJJ. Langley _
Director of Scientific Intelligence
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NEFENCE RESEACH BOAD

Ctteva, Ontarlo Q
19 arch, 1952 \(Q, /34(
L\

ATTFITION - Yiss *f, Foubert

Hal

STTBUTICH OF SHIULS.

1, Reference DRIC 1-0«320 '(DRP) dated 7 March 1952

e I an autiorizing Hrs. L.E. Yolianus of DSI to be

reaponsible for the distribution of pay cheques as outlined
in yeur shove referred instruction.

Je A separate request is being made to DG5S in regard
Lo tondinge ' :

Original Signo: wy

(A, J. LANGLEY

- AJJ. Langley
Director of Scientific Intelligence

B,
RS (F SNEP N R

SN ||
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. g IRFS 7-0-210 (D5I)
‘t"’} B 5'////3 . ,

DEFLNCE RESEAKCYH BUARD
0*& é&
Ottawa, (ntardo

19 Ha.rch, 1952

e g, . .
ATV = Xy Pade Lusigcl

DI BUTICH G CHiGUaS = DUIDING OF PERSU

- soferencs D33 .".-,-9-1_01-9?-([;(35) dated 28 Pebruu.ry 1952,
Ze e LAVO vuen ogucstel by DLP Lo appoirt one person -

Jmom 201 L6 he e .,il.w {opr the diuunwt.mn of pay cheques,
3 tnds coancetion I ar authorizing lrse L.be HoManus

to wdert ..L». this taske Will you please arrange bonding to the
anownt of 1,000,

, Priginal Slened ky
(A ) LANCILE Y

Ao Langley
Director of Scientific Intelligence

/L
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DRBS 2=0-172-3 (DSI)
g He

</ /237

<

Ottawa, Ontaric,
19 March, 1051,

NoteN

Miss YWe Bérnstead, :
- UMrectcr of the Library School,

University .f Torcnto,
O71 3loor St. W,
Toronto, Ontaric.

Dear Miss Barnstead:

+he Defence itesearch Board 1s stl1ll
without 1ts Adm'nistrative Librurian and Head
Revlsor, but we are continuin; the seuirch m:d
Robert Sale has been mentione:: as a possibility

for the Adrinistrative position. Would you,

therefore, we good encu. h to give us any per=
tinent information, We would appreciate any

- recommendatlons which you would care to make.

Yours truly,
- Digian) Signed (v -
S MLIRONE[ .

for Chnirman,
Defence Research Board.
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DEFKNCE RESEARCH RBOAXS

MEMORANDUMNM

5 February, 1551.

1}
Jecticn ieads - t Qo%m

Directorate of Scientific Intelligence “o\(@

APMUAL PIFCKRT

The attached is a copy of a msmorandun
issued by the irecter on 12 September, 1950,

%111 you please prepare a brief
review of the activities of your gsection for the fiscal
year 1950 - 1951, This report is required on or before
¥arch 1st, 1951, :

(A.F.B. Stannard) _
for Director of Scientific Intelligence

CeCe !78. % llorin
iiss A.H. Ironside
;.‘,,J'. Jonea
Ir. liopo
i, Hous
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SECRET

P. A >/> ___> DRBS 2-0-172_-} ('Ds;.).

Ottawa, Ontario,
24 February, 1950,

| Quies
Defence Research Member, \QO

Canadian Joint Staff, London,
11 Hill Street, Berkeley Square,
London, w.1, England.,

Channeis'of Communication with London, England
Distribution in DHQ of War Office Solentifio
and Technlocal Intelligence Reports,
1. - Please see enclosed copies of memorandum from
DSI to DMI dated 18 January, 1950, reference DRBS 2-0-172-3

(DSI) on the a/m subject. This refers to your letter
DR 2/23 of 17/12/49.

2. "I has now informed us that he is request-
ing the Army Member of the CJ3 to go ahead on the lines
Sugirested in the attached memorandum, except that DNMI
will omit reference to M.I. 16 since that Section of
the War Office is presumadbly disappearing, at least

in its original fomm. .

3. We now propose to go ahead here as opportun-
ity occurs with a similar analysis for U.K., Navy and
Alr reports. :

4, : The principle guiding the distribution of
these reports, which has now been accepted by.the Services
here, is that the Services will normally deal with Tech-
nical Intelligence, but will arrange to obtain sufficient
reports so that one can be passed to DSI. 1Ian the same
way DSI will normally deal with Soientific Intelligence
but will pass one copy of a Soientific Intelligence report
to the Services. This is because there 1s no hard and
fast line between Seientifisc and Techniocal Intelligence
and it will enable, for example, M.I. 10 here to keep

in touch with Army Scientifio Intelligence interests and,
DSI to keep in touch with Army Technical Intelligence
interests. It is emphasized that M.I. 10 will not
normally work on Scientifio Intelligence nor DSI on
Technical Intelligence. :

5. In consequence of the above we should be

glad if you could arrange with the JSIC that we receive

?t least four copies or preferably 5 of the reports they
3sue. o _ ' '

L/J

(Encls) _ Director Solentifig Intelligeance.
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DRES 2-0-172-3 (D3I
\\:\\\,m‘l T .

Ottawa, Ontario,
8 ?Cbl‘um, 19500

Defence iiesearch Memder, ‘\1 gﬂbwe"»

Canadian Joint Starf, Loadon,

11 Hill Street, Berikeley Square, &
London' Wll' Enaland.

Defence Lesearch Kember,
Canadiazn Joint Stafy,

1746 Kassachusetts Ave., N.W,,
Washington 6, D.C., U.3.A.

Division of Soleat e -  Broad Polic
1. The attached note on moeting held
on 10 January, 1950, is forwarded for your in-

formation. K

(att) (A.7.0. Langley),
Direstor Soientifie Intelligence.

L/J

c-afi




SECR: T
DRBS 2-0-172-3 (D3I)

ottava, Cnt.,
18 Tanuary, 1950,

apet

Chunnels of Communication with London, England
Distribution in NDHJ of Var Of:ice Selentific
and ‘Yechnical Intelligence Reports.

DI

1. @ have, in collaboration with your
I 10 ofricer, examined the distribution, eto.
of certain Viar Office Technical and Solentific
Intelligence material arriving in NDI{, and the
result anpears to be. as indicated in the list
- at aprendix. :

2. This investigation was started off
by your Member and the Defence Research )ember
of tue CJ5 in London getting together with _
DDMI(T3) on this problem as a result of which
the Defence Research Member wrote to me asking:

(a) that we let both the .irmy and DR Meuber.
know the present distribution in Cttava,
and :

(b) that we make uny recorimendations fbr
nodifications.

- 3. ~ As regards 2(b) above, you will note,
in tie last ecolumn of the list at apnendix, that
I huve sugpested vwe ask for an inorease of one in
the nunber of Technical Intelligence Renorts and
Teciinlcal Liaison Letters recelved, and sug;est a
decrease of t:ree in the nunber of I'I 16 reports
received. Ve have also inserted the sugsestion
(viiich London also mede) that II 16 reports should
in future come through the Defvunce Research e ber.

4. The proposed distribution will enable you

to have one copy of Scientifie reports in sour files

and us to have one of Teochnical rencrts, and will
~assist the close liaison already existing.

5. o If you agree with the above, would you
send one copy of the apnendix to the Ar .y Member in
London, instruoting him to request the ‘‘ar Office
. that in future three ccuples of Technical Intelligence
Rencrts and Technical Liaison Letters be sent to you
. 80 thuat one copy may be provided for D3I. ‘ould you
- also ask him to let the Var Office know that the

fuuber of MI 16 reports and speeial Sclentific reporvs -

for Cunuda can be reduced to three, requesting at the
Sur.e tine that they be forvarded in future througn the
Defence Research Kember, London, to D4I, who will pass
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Memorandum

Ottawa, Ont.,
16 January, 1950.

DAL (Attention: WO 2, Warman), ‘éggf
Room 2613 'A' Bldg.,
Ottawa, Ont.

I'SI Filing of Scientifio Intelligsnce

1. In accordance with your recent
request, the attached instruotions concern-
ing DSI filing of Sclentifioc Intelligence
are forwarded for your information and re-
tention. - :

(att) - | lg;I

/3
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ceroc © DRBS 2-0-172-3 (pg7)

MEMORANDUM
Room 4310 'A! Building.

Ottawa, Ontario,
13 December, 1949,

Alr Commodore C.W. Busk, C.B., M.C., A.F.C.
United Kingdom Air Liaison Mission, \\\‘.}«’IQ

\
W'}
Ottawa, Ont. ' ‘éssg

Room 3024 'B' Building,

Defence Research Board - Scientifio Intelligence Division

Organization and Funotlons.

l. As requested two copies No.'s 27 and
28 of the a/m memorandum dated 9 November, 1949,
are enclosed herewith. Please return receipt
slip attached. '

2. This memorandum was prepared primarily
for the information of the U.3, Services Scientific
Intelligence Seotions in Washington and, in con- .

sequence, the wording is not entirely suitable for

Canada or the U.K.; in particular it makes no meatiocn
Of the liaison between this Division and the Joint

Seientific Intelligence Committee in London.

T3, ' As regards llaison with the U.K., the
Sclentific Intelligence Division here is authorized
to deal directly with the Chairmen of tha JSIC in
London via the Canadian Defence Researoh Liaison

- Officer in London.

(Encls.) (A.7.G. Langley),
Director Scientific Intelligence.

L/




DEPARTMENT OF TRANSPORT _ L,

INTRA-DEPARTMENTAL CORRESPONDENCE " 2.30

QUEBEC, P.Q., 19 August, 1962, ﬁ;

YOUR ;ILI SUBJECT : OUR FILE
) 22-12-29 Unidentified Aerial O'bjeota.- : 8117-2
otURET FILE SEC.

B o188 R2-/2-2
AUG 221957
The Director of Marine Services,

Department of Transport, Tra”SPOFt Dept
OTTAWA, On ¢, )

With rérerenoe to Circular Letter M,S8.441, dated
May 1st, 1952, the following information has been received from
¥r. J.0, Gionet, lightkeeper at Caraquet, N.B.-

(o) ocone-shaped object.

(b) . brilliant white (aluminum).

(c) same sise as ‘n 46-gallon drum.

(4) , 48° above horison.

(e) from South to East.

(£) mi1

(g) Not reported.

(h) Between 1800 and 1900 hrs July 30th, 19562,

%/,Z /
G.E., Gaudreau),

- - Acting District Marine Agent.




- CONFIDENTIAL
DRBC 260=4=43(Aero) ?Li

22 -12-27

DEFENCE RESEARCH BO0ARD
PROTECT SECOND STOREY

Mirutes of the 2/52 Meeting

CGS BOARD ROOM, OTTAWA 73 ko--

Chairman? Dr. P.M. Millman Dom, Observe
Members: Lt, Cdres J.Ce Annesely DNI
3/L L.P.S. Bing JTIs
F/L V.L. Bradley DRB
MBJ.D.MQ Grant DMI
Lt.Col, E,H, Webd DMO&P
‘\,e‘, Mr, W.B, Smith DOT

. 0 '
Secretary: ” ’Q Mr. Ho.Cs OQatway DRB

The Minutes of the first mesting of the Committee
24 April 1952 were considered and, with soue minor changes
approveds These have been reptoduced and diatributed,

A correction to the minutes of the general meating
22nd April 1952 was tabled as follows:

Pago 2, last pvara to read:?

"It was decided that a Committee should be formed
to give a lsad in this activity and to standardize procedures,
etee Accordingly the following were nominated and agreed to
act: Dr. Millman (Chairman) G/C Edwards, Lt. Col. Webdb,
cdr Pratt, F/L Bradley, and Mr, W.B, Smith, and Mr., Oatway
(Secrotary). -

This committee was to prepare a brief of instruce
tions for observers; examine interrogation procedures and
to got a consolidated and pertinent gseries of questions: "

With reference a communlcatlion from the Chairman
of tho Defence Research 3oard, Dr., Millman cautioned the
membors with respect to dealing with the press ard publice
The committes and all deliberations are classifiosd es
Confidential and must be 80 treated. Contacts with the
press or public are not to be madeo.

Tho last meeting considered that the name Project
Thota would be desirable for this project and Committce,
providing it would not duplicate an existing project nanme,
or contravene regulations. The Seccrotary pointed out ~that
the word "thota" has not beon assigned to Carada under tri-’
partite agroements. additionally, if a single word name
woro used, it as well as tho Committee deliberations, would
bo classed as Gonfidontial and could not appear on inter-
rogation forms which would ve used to obtain data iren the
publice. Any two-word namc may be uscd openly =nd as such
is known as a nicknome, Nicknandd may be used for classifiod
rrojects, The Committeo then agroed to the nme "Project
Socond Storey".

»

.
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CONFIDENTIAL
' DEFENCE RESEARCH BOARD

OTTAVA, Ontario
30 April, 1352,

:fo: l;istribution.' ) , wff ﬁﬂ/ 2

1. The next meeting of the Committee

which was set up to deal with "Flying Saucer

Reports" will be held in the Defence Research
Board Room at 0900 hours, Msy 6th, 1952.

2. Attached hereto is a copy of the
questionnaire which resulted from the last
meeting of the Committee.

3. With reference to the name "Project
Theta' brought up at the last meeting,due to
security regulations this name cannot be used

in open literature., Also with this question-
naire form it will be necessary to use what

is known as a nickname. Nicknames must consist
of two words and cannot contain a colour. One .
nickname brought forth so far is "Hot Tomalley".
Other suggestions are in order.

./“ _/-:\‘;}."“ ~—
Sl Chlany
7 /
!/
(H.C. Oatway)
Secretary.
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RADIO ANO ELECTRICAL
ENGINEZERING DIVISION

* 4
CABLE ADDRESS "RESEARCH" (

IN YOUR REPLY PLEASE QUOTE

FILE No. .

'SECAET FILE SEC.|
X 2~/2~< 7? {
APR 291952

NATIONAL RESEARCH COUNCIL
‘ CANADA

521 2= OTTAWA, Traceport Dept.

25 April, 1952.

‘ %4
Mr. Wilbur E. Smith, : X/ V0+6

¥o. 3 Bullding,
Department of Transport, \
Ottawa, Ontar 1o,

Dear Viilbur:

Attached please find a short article on frse
flight ballcons used with radar reflectors. This
article 1s provided for you to use in your article
on false flying saucer reports.

Yours very truly,

A S

HE. R. Smyth,
ERS:IE Head, Rzdar Dev. Section.
Encl.




CONFIDENTIAL - | 3

DEFENCE RESEARCH BOARD

Minutes of a Meeting to Discuss "Flying
Saucers" Sighting, 22 April, 1952.

K_ NgTE

Cheirman: ‘ Dr. 0.M. Solandt(DRB)

=%

Present: S/L L.P.S. Bing (JIS)
F/L V.L. Bradley (DRB)

G/C D.M. Edwards (DAI%

Mr. 4.J. Langley (DRB

Dr. P.M. Millman (Dom. Observ.)
Cdr.J.C. Pratt (DNI)

Mr. W,B. Smith (DOT)

Lt.Col. E.H., Webb (DMO & P)

Secretary: = : Mr. Ho C. Oatway (DRB)

The Chairman opened the meeting with
a brief reference to the more frequent occurence of
"Flying ‘Saucer" sightings. .The frequency and persis-
tency of the sightings would tend to discount the theory
of 'hallucinations'. This, coupled with an aroused

_public interest in these sightings, tended to call for

a more active stand on the matter. At present the
gathering of reports was rather haphazard and the
reaction of the Services was passive. It 1is thought
that a more active and intensive effort should be made
to obtain these data on an organized basis, and all
reports investigated and analysed. The objects of
the meeting were then to determine if a more serious
effort is justified and, if so, ways and means of
implementing an organized effort. Organizations such
as the Observer Corps might be enlisted for the job
of sighting. If nothing else, this cculd serve as a
useful training for the Corps. 4&n examination of the
theories might prove useful in giving a lead to the
best locations for sighting. It was fortunate that
proponents of the theories of terrestrial and extra=-
terrestrial origins were in contact with the D.R.B.
and their data could be examined first hand.

The Air Force representatives then
briefly outlined the work .done by the USAF up to a
year or so ago. As these efforts consistently
resulted in 'nil returns' their project, in so far
as the press and public were concerned at least, had
been discontinued. Very recently, however, this in-
vestigation was re-opened , but is now classified.

In the discussions which followed,
it was pointed out that precise and realistic detalls
were lzcking in all known reports. If observers such
as the Rangers, watchers on ship board and the Obser-
ver Corps, which incidentally is really still in the
paper organization stage, are to be enlisted some

‘well planned guidance would be necessary. A small

booklet illustrating typical celestial phenomena
would result in more intelligent observation and
eliminate many erroneous lmpressions. It was con-
sidered desirable to obtain information from U.S.
interviews obtained under proper interrogation pro-
cedure, but to avoid the U.S. analysis of these



OTTAWA, Ontario,
1, December, 1954.

Y. n\ Edvarda.. “g(:ﬂ)é&f -

VCAS/CPlans I/DAI,
Foom 2536,

LI Buildi.ng.
Cttawva, COntario.

Unidentified Flying Cbiocts

1. Sightings of unidentified flying objects have been
recorded in the Canadian Press si:ce the turn of the century
but it was not until about 1947 that the Services took more
than casual notice of these sightings., Since that date, re-
ports of sightings bave been collected by various Government
Derartrents on & voluntary submission basis, Wrile these

. reports were reviewed the data presented never arpeared to
wazrant a systematic and scientific analysis. In 1952, howe
ever, the sightings became so numerous that the Services
agreed to take a really serious look at these phencmena.
Accordingly, a Committee was formed under Defence Fesearch
Board auspices, the members representing the Services and a
number of other Government Departments interested in the
explanation of unusual phenozena observed in the sky. The
terns of reference of this Comrittee were mainly advisory
and no attempt vas made to systematically collect data,

2, A sighting report form vus prepared for the use

of anyone interviewing the obeerver of an unidentified flying
object. Instructions and notes concerning the use of this
form were also prepared. An attempt was made to eliminate,
es much a8 possible, the subjective element from the sightings.
The majority of sightings reported have over-stressed irrele-
vant personal opinions rather than the straight-forward
objective facts. Factors for assessing the reliability of
any reyrort were ulso suggested, To make passibls the systome
atic recording of the most important facts of any sighting a
form for card catalogue listing was designed, together with
instructions for the filing of information from any sighting.

* o 0o o o 2
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SORTH AMFRICAN AIR DEFERSE CCMMAND
_Bnt Alr Force Base
Colorado Springs, Colorado

Office of the
Deputy Caxmander-in-Chief

13 December, 1957,

et

e eerirs “ox&m :
Ottawa, Ontario, . Ce - : . ; \ .

Canada.

Standardized Canadian-United States Corsmunications
Instructions for Reporting Vital Iatelligence ‘

1 On 4 Dec 56 the Canada-United States Joint Com=
sunications Electronics Cormittee (Can-US JCEC) approved
a paper containing the Standardized Canadian-United States
.Communications Instruotions for Reporting Vital Intelligemce -
Sightinga (CIRVISAERINT). Concurrence has novw been obtained
from all agencies conocerned with the exception of the Depart-
ment of External Affairs. External Affairs recently replied
%o a letter 2f inguiry fream the Can-US JCEC stating that the
~document is under active consideration. It has been suggested
_ by USAP Headquarters, and NORAD concurs, that a further in-
quiry from the Chairman Chiefs of Staff Comittee might have
the effect of expediting action on this important subjeet.

2 Attached is 2 draft letter to the Under-Secretary
of State for External Affairs. It is recuested that the
negessary arranpgements be made to have a letter, along the
lines of this draft, forwvarded to the Department of Extersal
Affairs through the Chairman Chiefs of Staff Camittee.

(stgmed) C.R. Slemon
" C.R. SLEMOF

-Adlr Varshal, RCAP
Daputy Cormander-in-Chief
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. |H| * ' Your refi 50219-0-40
(B2l I . ' ~ DRBS 213-1-172 (DSI)

6 October, 1952

e ST

. CONFIDENTIAL

Dear Mr. Wilgress,

. The report by Mr. Kirkwood which yoi
forwarded under cover of your lettar of Sth Septeaber,
1952 has heen read with interest, ' :

Under paragraph seven of hr. Kirkwood's
report reforsnce is made to the expansion of heavy water -
production capacity in France. If, in future visits,

Mr. Kirkwood could get information on the nethod of
production and annual output of heavy water in France
it would be appreciated, -

Yours sincerely, -

ORICTNAL SIG‘NF.D Ry
E L Dayips

Acting Chairman
Defence Research Board

Mr. L.D. Wilgress,
Under-Secrctary of State

. for External Affairs,
Ottawa, Canada,
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RESTRIETED
DRBS 213-1-172 (DSI)

DEFENCE RESEARCH BOARD

L; Ottawa, Ontario

M 3 July, 1952

2/ 7

MEMORANDUM TO MR, }mén M%"JI//‘;‘(\

1, Reference folio below,I visited the Several officers in
External Affairs, as arranged by Mr. Glazebrook,

2, In addition, I saw Mr, Watkins, who is Chief of the European
Division, ~
3. A1l were cordial and seemed anxious to help in the procurement

of intelligence for DSI. I left with each officer a copy of the attached
outline of coverage of DSI, '

Le In our talks, several of these officers asked what material DSI
had that might be of interest to them, -I offered to bring to their
attention any reports we received, though I added that I felt most of then
already went to External Affairs, (I shall glance through our list of

significant documents received in DSI and bring to their attention papers
of interest,)

LSt H7 | - D.2. oo MM .

D.R.H. Macdonald
lir. Hebert, of the Inter-
national Conference Livision
of External Affairs, was
approached today and will
be nleased to cocperateg

(8

R' 0'.-?.
7/7/52, !




SECRET”

- N S - R .
o et  PRIIC Le5-1+(BSI)
o * /DRBS 213-1-172 (DSI)

Ottawa, Ontario
13 June, 1952

. v , : ) V‘gdﬁﬁaﬂy: ‘r
i're G, de T, Glazebrook . ‘ A« :

Defence Liaison Division
Departnent of Externzl Affairs
East Block

OTTALA

Dear iir. Glazebrbok:

LIAISON LITit CIA

1. In accordance vith Iinute 22(b) of the 314th Heeting

of the JIC, a list is aticched givin.-details of intellizence
iters sent from this Direcetorate to :

2¢ This 1list is sub-divided under tie following Leadin;s:

Reports .

Short menoranda and comments

intelli;unce itens -
Intellize-ce items fron interrogcavions in Cenada
Intellirence nrocurenent apparatus

CIA visits to DSI on secientifie intelligence rrovle:ns.

/\’\f\/\’\f\
YR A0 o
N Mt e N’ N s

- 3. ' ot ineluded in tie list for security reasons zre [our
intellizcnee reports sent directl; to CIA ard virious speeial
rerorts on atozic enerzy intellipence sent to the apyronriate
agerey in Weshingion bub oresuzbhly availcble to the nuclear

aerTy division of CIA, It mizht be pointed out to CCLS tra

was provably unaware of = cood dezl of tie
raterial contained In tre attached list and also of our ctonic
cnergy intzllicence work wnich, alone, has been of very sre:st

‘value to tlie U.S.4. ' : -

Yours sincerely,

Lrangt

S;qned by'
A LangLey

R (A.d. Langley)
kil : Director of Scientifie Intellisence
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Ottawa, Cntario
5 June, 1952

“3@‘\)3\9" K

Are Go de T. Glazebrook

_ Defence Liaison Division
Degartrient of External .ffairs
Roon Z47
Last Slock, OITA.A

Dear George:-

1. As I nentioned to you yesterday, we have felt from time to
tize that it would be very valuable for us ‘to ve able to consult
informally tie varicus Divisions in Ixternal Affairs coneermed with

the areas about which we Lappen to be working in Seientific Intelli. cnce,

2 I am acecordingly wordering if arrangements could be made for
one of the officers here to be autnorized to visit those Divisions
dealing witn Europe ineluding the Hed Bloe, thic Middle and Far Easts
and, of course, any other Divisiors vhich you consider night be
involved, ‘ '

3e Tiie sort of ficlds we cover are outliaed briefly at Appeniix:
this outlire can, or sourse, be cxpunded wherc required,

Lo If tie ebove arrangement ¢an be nade, 1 am suggesting that iir,
12058 lacdonald be tie DSI officer who will normally visit External Affairs,
ir, ilacionald is of course fully cleared. ' :

Se Conversely, if it is felt in txternal Affairs that consultations
withi us nipght sometimes be of use, we aiounld be delighted to give any help
Wie can wd provide aecess for an Extermal Aifairs officer to any informationm
W& nave here,

Yours sincerely,
TIval Sicpeg iy

A.J.LANGLEY

(4.d. Langley)
Direetor of Scientifiec Intelligence

ETYIN /
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RN 513
| DRBS 2-0-172-9 (DSI)
'DEFENCE RESEARCH BOARD Ottawa, Ont.,
A _ ‘Memorandum 17 February, 1950.
AR | 0{@7\
U)/v‘/f A0 . | i ‘D
S€c DRB/)., v Nf)

Research and Development Board | L
-Strategic Guidance ’ :

1. The attached papers EC 190/4 and Eck}90/4 1,
circulated by the Executive Secretary of thq[RDB may have
a bearing on the strategic guidance adopted by-the DRB.

2. Referring to paragraph 2 of EC 190/4, In-
telligence here is at present unable to assess the sig-
nificance of the "eritical" date mentioned. It is pre-
. sumably based on estimates for several years to come
"of the ratios of the capabilities of the US and USSR
to produce and deliver atomic weapons; it is arguable,
however, whether those ratios - even if correct - will
have an over-riding influence on the probability of a
shooting war starting.

3. The JIC is at the moment heavily engaged

~on "rush orders" in connection with the Atlantic Pact
but, as soon as those orders are completed, a detailed
study of Soviet long-term intentions and capabilities,
which had to be interrupted, will be continued. It is
already clear from the study that the USSR has in the
future a number of differing courses of action open to
it. The JIC is keeping an open mind about the pro- .
bability of this or that course of action being adopted
until the study has been completed. Meanwhile the DRB
might consider the "critical" date assumed by the RDB
to be a convenient one on which to base DRB research
time schedules.

DSI EE;
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DEFENCE RESEARCH BOARD _
‘emorandum

Ottawa, Ont.,
9 March, 1950. ‘

0 ' "
6 ED%/M 73 Néﬁzﬁﬁz\(?

’\/1?6} ' Intelligence and Defence Research

e 1. ) The attached paper is not so much an
Intelligence anpreciation as an attempt to provide
a broad view of the repercussions of Intelligence

apUA/D on Research policy.
A#’ /vwﬁl 2. The brief analysis in the paper - though
- 0?%”/(: appearing superficially elementary enough - is the
7

3, The conclusion ié that there are, for us
now, only two fundamental research projects of the
highest importance.

result of a good deal of detailed working during the

past year.
T
/g/ a sufficiently high degree of probability, it indicates,

w I inmagine, some reshuffling of our Research effort.

[;W 4) 5. No other copy of this paper has been cir-

’ culated because I thought you might wish to discuss
it before any further action is teken and, perhaps,
before the Symposium.

-

4 If that'Eonclusion is considered to have

'y
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Ottowa, Canturlo,

ke Date:

defones Lasearch 'nnher,
Canedian Joint Stafrl,

11 ’bmot. wr&:e"o; Squara,
Lendosn a1, Pnglan

For various reasons I have had only a
very linmlted oprortunity of brlofing CDID about my trip
to tho J.ul. befor: ho loft horo yootorday., I did, home
ovor, wrlto sora brlef notos wiich he ray have sson
1:-31’0.1.*-: wo Tafh o, 12 he 413 not, 11 be sont to youy
officc so shut e rmay read them in london. I would
naturally be cratof™) 1€ ym ~mald have n look at them
00, cud sive him any farthor inftorrnsion that he may
requimm.,

I '*0": ocncloce a couple of coplon of o
pemw whlch nilzht olso dntarecst slw CD3. I dtd nosico
on onc or twm ooenstons a slight tandorney in london for
*1(.0'310 Lo vonder whethor lorth Ancrica fa'ly apprecistod

tho nort of thrent dasoribed in Sho romo under the hosde
ing of tiw U.X, unoffioclnl "I‘oar‘ Jarbour." -

Yours sincoroly,
pUE

Ae To Ge L.-n[}‘@
Uixcotor of Seloatifie ntelligonce
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DEBS 2-1-172-10 (D3I

DEFENCE RESEARCH BOARD

DEPARTMENT OF NATIONAL DEFENCE , _/? Ottawa, Ontario,

~—
\

CANADA z»éeyl/ Vé"'?J 14 July, 1950,
. 1z§7//:ng' ‘Vh7*e>‘aﬂ*1?0\‘4t
i :

W (1

Defence Research - Strategic Guidance

1. The JIC paper CSC(20)50 attached, dated 13th July,
1950 on "The Imminence Of War" is, I think, important; it may well
get to the Cabinet in one form or another,

24 The JIC itself has spent some nine hours preparing
paper and it probably represents as good an appreciation of the
gituation as is possible, based on the intelligence available to
the JIC.

3. Unless you or CDRB have inside information not
presently available to the JIC, I think that the conclusions of
CSC(20)50 outline the best bet for planning research at the
moment .

L These conclusions are plain enough and indicate
clearly thst consideration should be given:=

(a) To re-injecting a sense of urgency and realism
into research programs

(b) Gearing programs as closely as possible to rapid
development

(¢) Pruning research frills and concentrating more
effort on shorter term projects of immediate
importance

(d) Placing saw-off dates when research projects should
go into development,

5 Consequent upon the present international

\ situation and in order to assist in reformulating research

N policy, consideration should perhaps be given to the sending of
v a DRB observer or observers to Korea,

Ghathle

SOM-- 5-47 (67)




OTTAWA, Ontario. |
. . . 14 mcmr’ 195‘0 l f'
G/C D.M. Edvards, . L/
VCAS,/CFlans I/DAI, &)
~ Room 253€, ' N

"A" bBuilding,
Cttaws, Untario,

- b

1, Sightings of unidentified flying objects have been

recorded in the Canadian Press si ce the turn of the century

but it was not until about 1947 that the Services took more

than casual notice of these sightings. Since that date, re-

porte of sightings have been collectod by various Covernment

Derurtrents on a voluntary submission basis, While these .

reports vere reviewed the data presented never appeared to

wairant a systematic and scientific analysis. In 1952, howe

ever, tho sightings became so numercus that the Services

agreed to take a really serious look at these phenomena.

Accordingly, a Committee was formed unxier Defence Research

Board auspices, the members representing the Services and a

nunber of other Government Departments interested in the

explanution of unusual phenosena observed in the sky. The «
terms of reference of this Comrittee were mainly advisory .
and ro attempt vas made to systemntically collect data,

2, A sighting report form wus prepared for the use

of snyone interviewing the obeerver of an unidentified flying
cbject. Instructions and notcs concerning the use of this
forn were also prepared. An attempt was mide to eliminate,
£8 ruch as possible, the subjective element from the sightinga.
The majority of sightings reported have over-stressed irrole-
vant personal opinions rather than the straight-forward
objective facts, Factors for essessing the reliability of
any report were nulso suggested. To make possible the systeme
atic recording of the most important facts of any sighting o -
form for card catalogue listing was designed, together with
instructions for the filing of information from any sighting,

¢ o o . L] 2



SORTH AMFRICAN AIR DEFERSE COMMAND
Ent Air Foroe Base
Colorado Springs, Colorado 7 o

Office of the A/O-/e pafe'

Deputy Cammander-in-Chief | , | 4/ 6‘?
| 13 December, 1957.

Chief of the Alr Staff,
Air Force Headquarters,
Ottawa, Ontu‘io,

Canada.

Standardized Canadian-Unitlod Sﬁtoa Cormmunications
Instructions for Reporting Vital Iatelligence
Sightings (CIRVIS/MERINT)

1 On 4 Dec 56 the Canada-United States Joint Com-
munications Eleotronics Committee (Can-US JCEC) approved

a paper containing the Standardized Canadian-United States
Communications Inetruotions for Reporting Vital Intelligence -
Sightings (CIRVIS/MFRINT). Concurrence has now been obtained
from all agencies concerned with the exception of the Depart~
ment of External Affairs., External Affairs recently replied
to a letter of inquiry from the Can-US JCEC stating that the
document is under active consideration. It has been suggested
by USAF Headquarters, and NORAD concurs, that a further in-
quiry from the Chairman Chiefs of Staff Committee might have
the effect of expediting action on this important subjeet.

2 Attached is a2 draft letter to the Under-Secretary
of State for External Affairs. It is recuested that the

necessary arranpgements be made to have a letter, along the
lines of this draft, forwvarded to the Department of External
Affairs through the Chairmen Chiefs of Staff Coaamittee.

(signed) C.R. Slemon
C.R. SLEMON

Air Marshal, RCAP
Daputy Cormander-in-Chief




IN REPLY PLEASE QUOTE
N SECR=T
*TSEE=6-7/5 " (CAW/ARM/ D)

,...,@gp;artggntf of Naﬁht;al Befeuce

\

[P

OTTAWA, Ontario,
30 January, 1950,

Lo WL ‘
NN ’ ¥ " S P ‘s ;
\"\zv:f - DI\‘) ‘ N V’ ve ' Ay ) R l"
Chairmap ..\ : \ 6 " N i
Defence ‘Reasszarch Board, Sfb Py ;

| Ottawa, Ontario, f jy“ Gb} )

Attention;y Mr, A.WIIDuguid

7 .
RCAF Pyrotechnics Standardization

1 At the third meeting of the pyrotechnics}standardization
Working Party 4(b)3, held in London, 24 October, 1949, it was
established that five (5) copies of all minutes, or reports; on
pyrotechnics would be forwarded to the RCAF Working Party Members,

2 Such distribution was established to include furnishing
two copies to DRB, one copy for the CWEE and one copy for CARDE.

3 The two-attached copies of;

CSAR Intorim Report, Ret. AR 1107/l dated 28 Oct, 1949
(No PP 63Yd 1 Dec/49) on the 83" Photo-
graphic Flash Bomb,

are attached for your information and distribution.

4 May receipt be acknowledged on the duvlicate copy of this
letter please, and returned, R o

-

A // A

(C A Proctor)
Cap t. USAF .
for C A S.

o

Py B : 2 7 5D,

RCAF G32B
200M—6-49 (5041)



IN REPLY PLEASE QUOTE *

05, 1S46-6=7/5 (CAW/art/D)”

SRCR2T
Bepartment of Nriinnal Defenre
| :5‘ | ' ! “ 0 OTTAWA, COntario,
. - ‘ 2 February, 1950,

s

Chairman, J ‘:::::”
Defence Research Board,

"C" Building, .
Department National Defence Hgs,,

Ottawa, QOntario, RN e -
Pyrotechnic Standardizatio ~ g :

o e LT
1 Members of Pyp6technic Standardization Working Party 4(b)3,

attended meetingsggfid discussions in England during the period
10 to 24 October, 1949, A report has been prepared by the RCAF mem-
ber of this Working Party,

2 Three (3) copies of this report are attached for your re=
tention., It is believed desirable to have forwarded one copy to
CARDE and one copy to CWEE.

3. May receipt of these copies be noted on the duplicate of
thisletter and returned, please, to CAW/ARM?

/ ;./’7 ‘//—’/ S~ .
/ -/ ’/./ P B BRI
(c A Proctor)

Capt. USAF,
Bncls, for CAS.

RCATF G328
200M—6-49 (5941)
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CONFIDENTIAL

Y A SNmc DRBS 2-
DAL /m,m » DRBS 2-0-172-3

Room 4310 'A' Building,
Ottawa, Catario,
17 August, 1949,

_ The Secretary, | *
The Joint Intelligenoe Commltteo,. ‘

Privy Council,
Tagt Blocek,
Cttawa Ont.

goientific Intelligenoe Diviaion

Terms qt Referenoo

1/4

1. Terms of reference for the Sociectific
Intelligenco Division are under consideration by
the Chairman of the Defence Research Board, and

a draft is attaohed. '

2. Before considering these terms- of rer-
erence further, CDRB would be grateful for the
views or the JIC on the above draft.

3. “ Would you aocordingly please distritute
copies of the draft to members of the JIC, with a
suitable covering note, and place tnis iten on the

“agenda of the noxt meeting.

, o (A.7.G. Langley),
(att.) : Director Solentific Intelligence.
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CONFIDENTIAL J

DEFENCE RESEARCH BOARD
VEMORANDUM

Room 4310 'A' Building,
N.D.H.Q., Ottawa, Ont.,
20 July, 1949.

. 17% , _ ‘hgﬂbﬂkbxu ‘T

4

Scientific Intelligence Division - organization

. 1. The Division has grown sufficiently by now
to begin to feel the disadvantage of not having official
terms of reference, vis-a-vis the Service Intelligence
Divisions: conversely, the Service Intelligence Divisions,
whilst co-operating as much as they can are handicapped
in that they have no official sanction for passing In-
telligence Reports to us.

2. The JIB were 1n a somewhat similar position

at the beginning of the year and have recently had tasks
assigned to them approved by the Chiefs of Staff Committee.
The JIB is, of course, under the operational control of
the JIC so that the paper outlining the JIB's tasks was
submitted to the Chiefs of Staff through the JIC.

3. I attach a draft outlining suggestions for a
Directive concerning the Scientiflec Intelligence Division,
and I should be grateful for your guidance

(a) As to the contents of the draft.

(b) As to whether you would prefer the
draft as approved by you to go
straight from you to the Chiefs
of Staff Committee - as you are
in operational control of the

Scientific Intelligence Division -
or whether you prefer that it went

by the JIC.

4, The question of timing of course also arises
in view of forthcoming changes in the Service Intelligence
Directorates.

5 It may require careful con31deration whether
paragraph 6 of the draft is included, although if that
were approved by the Chiefs of Staff we should be clear
Yo make our own arrangements regarding liaison with the
Scientific Intelligence Sections in London and Washington.
This question is somewhat bound up with the forthcoming
visit here of the Chief of the Intelligence Group of the
Intelligence Division of the U.S. Army, about which a
separate note is attached.

M_,,__-n-——-/—;.————m-»«. e e s 1 e
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*7*i  DRBS . L

Ottawa, Ont.,.
16 November, 1949,

VAR ERTRN,

Soientific. Adviser, - Qﬁ'
Office of the Army Attache,

United States Embassy, sdm
Wellington Street,
Ottawa, Ont.

Scientific Intelligence Division
Organization and Functions

1. Copies No.'s /-20 of the a/m report
dated 9 Nov 49, refereng’e DRBES 2- 0~172 -3 are en-
closed.

2. -~ Viould you please see that a dozen of

these are distributed as necessary to the Army,
Navy and Alr Intelligenoe Departments in Washington.

3, " Three additional copies are added in
case the Army, Navy and Air Attaches in Ottawa wish
'to retain one copy for refarence purposes.

4, In order to avoid the limitations im-
posed on Top Secret documents, the enclosed report
has been written so as to fall within the Secret
category: nevertheless we regard it as high up in
that category, especially Appendices C and D, and
would be grateful if it could be so treated and its
distribution guided strictly by the "need-to know®
principle.

5. The agreed channels of communication
between Washington and Ottawa for scientific in-
telligence are at present those already established
between the respectiva Serviges.

/f //

‘ . (A.7.G. Langley),
L/ . ‘Director Scientific Intelligence,ﬁ-
for Chairman, Defence Ressarch Board. 7



P
F_ A . DRBS 2-0-172-3 (DSI)
SECRET
Scientiric Intelligence Divislon

Room 4310 'A' Buildinug,
Ottawe, Ontario,
28 October, 1949.

WWW' f

The Director,
Comsunications Braach,
Nationel Reseerch Louncil
Sussex Street,

Ottaws, Ont,

1. The atteched memorandum is
referred rfor information and retention.

2. Atteaticn is called to Appendix
C giving the official Terms of Rererence of
the ucientific Intelligence Divisicn or the
DRB.

AEAC

(AJ.GC. Langley),

L/J Director Scientiric Intelligence.
(att.)

. ’/,f ”‘;";:

v .2 :’ ;

PSRy g



F.') A I- ?}H DRB3 2 0-172-5(1)81) (572

_ , CONTI DEN
DEFENCE RESEARCH BOARD S

Ottawa, Oncario,
11 Ootober, 1949.

CNS ‘§3§b \
CGS
CAS

1. Three coples of Organization Chart
of the Scientirfio Intelligence Division of Dafence
Research Bpard are attached.

2. ’ You may ocare to forward two coples

to your Director of Intelligence and, it is suggested,
one copy might be of interest to your Liaison Member
in uashington.

e,

: ) for Chairman Defence Research Board.
.{att. _ .



FD./XH ziié‘““féb DRBS 2‘0"172‘5(DGI)SECRET ﬂz%y'..

Ottewa, Ont..ax'io,'~
SCIENTIFIC INTELLIGENCE DIVISION 8 Octover, 1949.
(Foreign Intelligence Section)

'Ivir. A.L. Wright, “&?&Q

Defence Research Member,
Canadian Joint Staff,

1700 rassachusetts Ave., N.W.,
washington 6, D.C , U.S.A.

1. : Four copies of DRBS 2-0-172-3 of the
a/m subject are forwarded herewith. |

2. This note deals primarily with the
Foreign Intelligence Section of this Division and
your attention is particularly directed to its
approved Terms of Reference as given at Appendix C.

3. Referring to paragraph 7 of Appendix C,
the channel of cormunication bdetween DSI and the
U.S. Ar.y, Navy and Air Intelligence Divisions will
be until further notice through the normal Service
channels between NDHQ and Washington. -

4, The Chart showing the organization of

the complete Division here (i.e. including the
Seientific Information Centre and the Security Section)
has been forwarded to you separately.

(A.7.0. Langley),
(Encls) Director Scientific Intellligence.

L/}




'Ottuwa Ont.v
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. DRES 2-0-17. Siu

Roon 4310 'A' Building,
Ottawa, Ontario,
8 Ootober 1949,

L’l‘. Rnl&c }vaCK&y, T “N\e%
Chairman, Joint Intelligenoe Committee xg'
Depurtment of Ezternal Affairs, ‘\)

1. The attachedfnote DRBS 2-0-172-3
dated 15 September 1949, 1s forwarded for in-
- formation. o
2. It deals mainly with the Foreign

Intelligence Seotion of the Division, which

has recently been consolidated, but at Appendix
D the organization of the oomplete Division is
>charted.

3. The Soientifio Information Centre
shown on the right of the:Churt deals with
"classified Scientific Reports on Defence Research
carried out - in Canada, the U.38. and the U.K.

Somne 10,000 such reports are now received annually.

4, - The Scientific Information Centre is
at present somewhat larger than the Foreign In-
telligence Section. The total strength of the
Division 1s about 35, of which about half are
professionals.

M

(att) Director Scilentific Intelligence. E

L/ J ) V . . o -
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P A, D)= DRBS 2-0-172-3(Ds1)

Room 4310 'A' Building,
Ottawa, Ontario,
8 October, 1949.

\ %e‘v\
Mr. R.A. MacKay, ' \50\6 '
Head of Defence Liaison Division,

Department of External Affairs,
Ottawa, Ont.

Dear

I enclose a note describing briefly
our Organization here. As Scilentific Intelligence
is comparatively new and not many people so far
have had a chance of seeing what it is trying
to do, I wondered whether you and the Secretary
of the Joint Intelligence Committee might like
to pay us a short visit sometime: we should
certainly be very pleased to show you around.

Yours sincerely,

yii2a

.
~.
Cade

""""""""
5
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;)//>._...> DRBS 2- o'T’]'?.—'

SCIENTIFIC INTELLIGENCE DIVISION

Ottawa, Ontario, .
7th October, 1949,

United Kingdom Servioces Liaison Staff,
Truro Buildlng,

Ottawa, Ontario. “oﬂ)%

Attention Lt. Col. R.G.M. Stephenson
Dear

As requested, please find enclosed twelve
coples of a Note on the Scientific Intelligence Div-
ision of the Defence Research Board. Thls Note was
originally produced for the informution of the Sec-
retary of the Canadian Chiefs of Staff Committee.

Perhaps you would distribute two coples
each to the U.K. Naval, Army and Air Missions here;
they might wish to retain one copy each for infor-
mation and forward one copy -to their respective
Intelligence Divisions, '

The Note deals mainly with, the JForelgn

- Intelligence Section of this Div;sion(which has

recently been consolidated), but Appendix D gives
a Chart of the Organization of the completé Div-
ision.

The Scientific Information Centre shown
onn the right of ths Chart at Appendix D is at
present rather larger than the Forelgn Intelligence
Section and deals mainly with classified Scientific
Reports on Defence Research emanating from the U.K.,
the U.S. and Canada. Some ten thousand such reports
are now received annually. .

The total personunel employed at present in

the Division is about thirty-five, of whom about half
are Profeasional 3taff.

- _ Pl
Yours sincerely, { éiézj

v #se T

: ~ (A.J.G. Langley),
(Encls) - -Director Scientific Intelligence.
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Uro SICGETING

(U) Trom 0§06253 EST Nov 75 to 08042C EST Nov 75, Malmstrom RFB MT
ané four SAC sites reported a series of visuzl and radar contacks
with vnidentifieé flying objects. Several reports irom the same

loczticns included jet engine souncs associzted with the chserved
brignt lights. 1Iwo interceptors scrembled fyom 24th NORAD Region
f=iled to make contact with the UFQC's.

(U) Thé UrO sightings occurred on an extremely clear night. Visibili
was 45 miles. Although northern lights will cause phenomena similar
+o the received reports, weather cervices indicated no possibility

of ncrthern lights during the period in guestion. . (SOURCE: NMCC
MFR 080600 EST NOV 75.
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\, A\x' Admira! of the Fleet The Lord Hill-Norton G.C.B.
Fordipgb;‘@_dgc (0425) 52392 CASS COTTAGE,
n HYDE,
FORDINGBRIDGE,

HAMPSHIRE. SP6 2QH

2nd November, 1987

Timothy Good,
20 Morley Court,
78 The Avenue,

Beckenham, Kent,
BR3 2EY. -\
— .
tLL4u~,/1 wh

Thank you for your letter of 29th October.

To answer your questions first:

a. I could not, I fear, check on whether such a group
as Majestic 12 did actually exist., I no longer
know anyone who would be likely to tell me. It is
just possible that Lord Zuckerman still has the
right contacts and you might like to ask him,
mentioning my name.

b. NATO documents always used the 0 in front of single
date figures in my day but I do not know when it
started. You should write to

The Head of NATD Information Service,
1110 Brussels,
Belgium

and ask them to look into it and tell you the  answer,
They ought to be able to find out. It is just
possible that Field Marshal Lord Carver may be able
to help. He served at Shape when it was still in
Paris i.e. before 1966, but I am not sure when,

I shall be interested to hear the outcome. It seems
entirely probable to me that the document is authentic, if for no
reason other than I am unable to think of any plausible reason for
it to be a forgery. Nor can I think of who might have done it, or
successfully introduced it into the system. I very much hope that it
can be resolved one way or the other. If the document is bogus,
the reason fpr its existence would be interesting in itself,

I am delighted to Hear that the book is selling so
well. Next time you write let me know how many copies you have sold.

Mm;e?,

M- Nt -



Tel: 01-650 9476 8 Barry Court,
36 Southend Road,
Beckenham, Kent.
BR3 2AD

2 November, 1987
Dear Timothy,

Very glad to kear all is still going well
with the book : I always thought it would do. Splendid
news about Australia, dbut, whew ! what an exhausting
programme for you. The worst part of book writing today
is all the palaver and interviews which fall on one with
publicaetion. It mekes one sigh for the good old days
when all was more or less left to the newspaper and magazine
eritics. Of course, then one got a much better type of
reviever and more of them : the ctitics then sctually told
readers vhat a book was all about, whereas today one is left
guessing. The modern critic is en an ego cruise, anxious
only to show how clever or aemusing he is. \

You raeise the query that the prefix "O" as
in "02 July 1947" wes not used until modern computer
technology was developed, I beg most strongly to differ.
Certainly my experience in wartime in the Navy was that the
"O" was a vital prefix whether in the date as in "02 July" or
the hour as in "0%00". I should think such methods were still
used in NATO. Xind you, I can only sreak for British Naval
techniques. I would suggest you could usefully chekk with
the many CIA, White House, FBI, State Dept and NASA ecables
cited in the released files of those organisations which
are to be seen in the London School of Economics Library.
The place to look (and it doesn't take long) is in the indexes
of subtject matter relating to the material they hold. One
has to join the Librery for a period to be abge to do this,
but it doesn't cost anything. On thé subject of MAJIC=-12
I'm afraid I cannot help.

Have vou had any feed-back from the French,
because there you might learn a lot ? I only ask this question
in the light of GEPAN and all that. I am at the moment
writing a history of French Secret Service down the ages up to
the present time, and in due course shall take a look at GEPAN
and what has happened since. If I learn anything of value to
you during my research, I shall certainly be in touch.

I have been hectically busy and travelling
ground these last several weeks, but I hope that life will



2

begin to get easier in the near future when I shall hoﬁe ‘ \
to arrange 8 meeting chez n1ous. ‘

with an(g,ood vishes.

yours ever,




/h ORGANISATION DU TRAITE DE L'ATLANTIQUE NORD

\\;_', NORTH ATLANTIC TREATY ORGANIZATION

| TEL : 241.00.40 - 241.44.00 - 241.44.90 TELEX : 23-867

1110 - BRUXELLES

DIRECTION DE L'INFORMATION
INFORMATION DIRECTORATE rer . DI.13(88)17
11 January 1988

Mr. Timothy Good,
20 Morley Court,
78 The Avenue

- Beckenham
Kent BR3 2EY
England

Dear Mr. Good,

You wrote to me last November with one or two questions
concerning Admiral Hillenkoetter and his time as Military Attache
to NATO. Curiously perhaps, NATO does not have a historical sec-
tion which can deal with questions such as this. There used to
be somebody in the Central Registry who had been with the head-
guarters for many years and whose institutional memory could be
helpful on occasions such as this, but since her retirement that
link has been lost.

I did pass a copy of your letter to our Central
Registry to find out if they could throw any light on the matters
you raised, but unfortunately they were unable to do so.

Yours 51ncerely,

G, o

Peter A. Je
UK Liaison Offlcer
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JANAP 146(C)

THE JOJINT CHIEFS OF STAFF
JOINT CO!MUNICATIONS~ELECTPONICS COIMITIER

———

10 March 1954

LETTER OF PROIULGATION

1. JANAP 146(C) CO*TNICATION INSTRUCTIONS FOR REPORTING VITAL

INTELLIGENCE SIGHTINGS I'RO! AIRBORI'E AND WATEREORNE SOURCES, is an

unclassified publication.

2. JANAP 146(C) éOHHUNICATION INSTNUCTIONS FOR REPORTISI(S VITAL

INTELLIGENCE SIGHTINGS FROM AI.NROTNE AND WATERBORNE SOURCES, is

*  effective upon receipt and supcrsedes JANAP 146 (B), COITUNICATION
INSTRUCTIONS FOP. REPORTING VITAL IMTELLIGENCE SIGHTIMGS FROM AIR=-

CRAFT (CI™VIS) and all other conflicting instructions.

JANAP 146(B)

shall be destroyed:bywburning.A Ho report og,desttuction i8 required.

3. The ﬁilitary Services are permmitted to c&by or make extracts
fror this nublication for militarv use vith~ut reference to the Joint
Corunications=Electrorics Cormittece.

¢

»« This publication may not “e czrried in sircraft, for use therein,

Extracts of the me:sase forrat and tyres of reports may be auttorized
by the U,S. Militarv Scrvices for use ia certain U,S. Aircraft, and

lon=nilitary vessels,

-

<. Coordination has teen effected rit™ the Alr Coordinnting Conr=
ittee, otl.er cowrrriental arencles and commercial cerriers,

6; T-is r’ublication ray Ee used %y ~nd distributed to certain U,S.
Cormercial facilitice snd U.S, arercies as snecifically desienated
ty ~ny of the U,S. "1litary Services concemed.:

o

ENEE SR ¢

Annrovad and published
hy authority of the
JOINT CMPUNICATINIIS=-ELECT™NNICS
CO'TITIEE
i Washia~ton 25, D, C,

-

4

.., tndrew D, Stcgihenson (S1smed)
- ANDRET D, STEPHENSOM

Colonal, = WUSA

©_  tave C, Tansel (Sirmed)
' DAYFE. C. TANSEL.

afor, i USAF

- Cecvetaries

S OvIGENAL L i



JANAP 1k6(C)

CHAPTER III

MERINT REPORTS

SECTION I - GENERAL

.301. INFOﬁMATION TO BE REPCRTED AND WHEN TO REPORT

.. -

a. Sightings within the scope of this chapter (as outlined in
“Article 102b., (4), (5), (6), (7) are to be reported as follows:

(1) Immediately (except when within territorial waters of

(2)

other nations as prescribed by international law)

(a) Guided Missiles

(b; Unidentified flying objects

¢) Submarines .

d) Group or groups of military vessels

e) Formation of aircraft (which appear to be directed
against the United States, its territorles or
possessions)

(f) Individual sur;ace vessels, submarines, or air-
craft of unconventinnal design, or eigaged in
suspicious activity or observed in an unusual
location or following an unusual course.

When situation changes suificiently to warrant an
amplifying report (see Arc. 409)

302, SIGHTINGS NOT TO BE REPORTED

a. Surfacc craft or aircraft in normal passage. L
b. Known U.S. Military vessels including submarlnes.
c. Known U.S. Govermment vessels.

d. Known U.S. or Allied Military Aircraft.-

303. CONTENTS OF MERINT REPORTS

a. MERINT reports shall comprisc the following, as applicable,
in the order listed. :

“"MERINT" will azlways be the first word of the text.
Ship's position at time of sightings (except in wartime
when other instructions apply)
Nature of sigitiog employing (a)> (b), etc., as shown
in para 301. .
Direction of sighted object(s) travel
Observations of aserial sighting the altitude expressed
as Low Medium (Med) or Eigh.

31 o ORIGINAL,
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JANAP 146(C)

(6) The date and time of the sighting, expressed by the use
.of six digits and the time zone suffix. The first two
aigits denote the date, the second two digits denote
the hour and the third two digits denote the minutes
of the hour. Greeawich Mean Time (GMT), must be used
- in all instances, and shall be indicated by the use of

GMT or by the addition of Z to the date time group, i.e.:

(Y
)
1

| gz&&%&&._ “é“ |
Day of moanth _HouJ expressed Minutes of ° Indication that
in 24 hour time the hour. GMI is being
' used
(7) Neme of Ship and/or call letters A
SECTION II - PROCEIURE L

304. GENERAL

Communicatibn procedures to be employed will be baéically those
prescribed for the communications system or service used. Merchaat
ships will employ normal international commercial communication proce-

dures.
message

Every effort will be wade to obtain a receipt for each MERINT
transpitted. U.S. public vessels which are manned by military

or civil service personnel will use military communication procedure.

305. PRECEDENCE (PRIORITY OF TRANSMISSION)

Transmission of MERINT reports will be priuceded by or iaclude
the international "Urgency Signal”, military precedence of "Emergency"
or "Rapid U.S. Government" as appropriats for the communications means,
system or service employed.

EXAMPLE

International Urgency Signal XXX XXX XXX or PAN PAN PAN

Military precedence Y or Emergency
Commercial class of)

Service Indicator) REPID US GOVT (to be used only when

refiled with comm-
ercials coupanies)

306. ADDRESSING

a.

The Department of the Navy is responsible for the promulgation

of extracts from this nublication, commercial commudcation companies and
operators and for Masters of vessels indicated in para 102b (4), (5), (6)"
and (7) with such additional postal and registeiced cable address inform-
ation as may be required to insurc exoed‘tidus nandling of MERINT reports
over commercial facilities. .

3.2 o oRTGTNAL
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(10) conditions of sea and weather. .

* "0714302" is an example of a complete date-time group (DTG). When
broken into component parts (07) is the day of the month, followed by
(14) the hour in 24 hour time, followed by (30) the minutes of the hour,
followed by (2) the time zone. "2z" signifies that Greenwich Mean Time
has been used in composing the date-time group.

;bay of Month Hour Expressed Minutes of Indication that
in 24 hour time . the hour GMT is being used.

EXAMPLE of a Radiotelephone Transmission:

MERINT MERINT MERINT - WHISKEY ZULU TANGO -THIS IS KILO HOTEL
WHISKEY MIKE - OVER

KILO HOTEL WHISKEY MIKE - THIS IS - WHISKEY ZULU TANGO - OVER
WHISKEY ZULU TANGO - THIS IS = KILO HOTEL WHISKEY MIKE

MERINT SS TUNA KILO HOTEL WHISKEY MIXE SIGHTED FORMATION OF SIZ
JET BOMBERS LAT 40N 50E AT 2115002 ALTITUDE MEDIUM HEADING

270 DEGREES TYPE OF AIRCRAFT NOT OBSERVED BEFORE WIND FORCE

3 SEA CALM - i

OVER .

EXAMPLE of a Radiotelegraph Transmission:

MERINT MERINT MERINT CFH DE KHWM K

KHWM DE CFH K

CFH DE KHWM

"RAPID U S GOVERNMENT" or CANADIAN “RUSH"
MERINT (REMAINDER OF TEXT)

211513Z JONES KHWM

K

305. Additional MERINT REPORTS. -

a. Amplifying Reports. -

(1) Wwhen additional ihformation becomes available to any
' observer and is of importance, it is to be transmitted
as a "MERINT AMPLIFY" report.

- (2) Amplifying reports are to be handled in the same way
as the original report except that the first two words
of the text will be "MERINT AMPLIFY" followed bv the
date and time of filing of the MERINT report being
amplified. '

';(3) Amplifying reports on aerial objects normally consist
: of additional information pertaining to the sighted
object's size, shape; description of jet or rocket
streams; color, sound; if multiple objects, the number;
type; method of propulsion; number of engines; insignia
and estimated speed.

3-3 ORIGINAL
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CSUSA/ 521 lO/MBR/mkn.

9 June 1954

to Chief of Staff, U.S.Army, Chief of Naval Operations,
and Chief of Staff, U.S. Aly Force, on subject of Freach
plan to activate 3 Reserve Divisions.

%:;‘5‘ .. ... . Memorandum for the Chairman, Joint Chiefs of Staif:
*.i' 57 Referencer Your Top Secret Memorandum of 7 Jnne 1954 addressed

| .
!‘. - 1. Your memorandum gives only some of the salient 'tacts.
| ~ 2. The salient facts omiﬁed are:
_é_.'SACEUR in his 2 June meiq;'sage stated:
* Co S vUnless this letter reveals some new facts not apparent.

from the outline of the plan presented by General Vernoux, I propose,
unless you instruct me otherwise, to inform the French Government

Lo i g v - SR ok AV IR S8 110G
FIWONA - OFONA0NATY s il

i whole.or in part is: rmn ibited .
‘except with permission. of the
t .issumg oﬁxcc. e _

L. \;‘- .
3 st

‘] that I offer no objection to the implementation of this pla.n"

=Y

17 SRR ~ b. You @§ited orally to the Chiefs of Staff that you intended to with-

e yo

= hold dispWh of the radio reply to SACEUR, unanimously agreed to

5y by the Chiefs of Staif, until you bad contacted the Secretary of Defense

e and the Sectetary of State.

b

= <. It was made clear to you both by me and the Chief of Naval Op-

et erations that this action, if taken, might completely nu}iify the un-

B animously approved action of the Chiefs of Staff, since the time

k7 required for you to econtact the authorities mentioned was indeter-

S mined. :

d. At the insistence of the Chief of Staff, U.S.Army, and the

Chief of Naval Operations, based on the foregoing reasoning, you

i, | agreed that if you were unable to contact the authoritied mentioned

j: and get their clearance by 651800 EDT June 1954, you would dis-

N g pateh to SAGEUR by radio the instructions which the Chiefs of

i Staff had unanfmn&d‘# ippgoved. | _

e | ". . :.. i .  . 3. The fomo&ng gives ¢ s more accurate and' adequate ptctuu oi what
oF m;pmamm : iy mfnrnlnhcdme. R B R
. 5 T e ASGB) Mo Ba Rxncmt /
f S ¢l Lot m’_,, S M:B, RIDGWAY . R ,’ _
_i e : Goneral. Bniteé Su&u Army g

‘ ory Mo, W:?-: N 01..-,. (;l‘-uex. aw PV

N SNV -

-

R R B o a1
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. STANTONT/FRIEDMAN il ]
NUCLEARPHYSKngTHLECTURER : PR

79 PEMBROKE CRESCENT o
FREDERICTON, NEW BRUNSWICK E3B2VI - - .~ oiia )
e SUUCANADA AT

(506)457-0232 - -

R e g 7

My, William Westernman =
11801 Lincoln Blvd.
- Apt. 262 -: 0 o
Venice, CA-90291 USA

‘Dear Mr. Westernman: .. -.v AL

S o TR T g e T R
- Thekditor of the‘Lg;grna:innﬁl;ﬂEQ.BEEQtlsr.has.sent~ypurg]etter‘of<May;17,~19894
~.-along to me,. presumab]yTbecause=1ahayeﬁpublishedﬁﬂ?ticlgsgabqut;Mqalzaandalong ago
~.(as these things. go). took care of Mr. Klass's silly-and incompetent arguments...
. s111y because -there is overwhelming eyvidence that he.doesn't know what hé:is:talking
- ~about on every.aspect of the MJ-12 Controversy... ’ PSR -

S R R TR

“
R

Ty
e R R 1 R 4 ~/ ; ‘f 20,
"~ .1 am enclosing nw'%ebunk1ng a._Debuherfpiece which was published by IU [along

. .a piece on the Pica Type ‘Fiasco.,.. I knew that Klass had spoken at UCLA.”I sure would
L 11ke_a“t§pe of the_prpgramJ;fyypu knoy;gpprQ;I‘qqgjggt ong... . e .

. The simple facts' are that there are many‘examples of the ‘use of many ‘different date
. formats.. including by Roscoe'Hi]]enkoq;ter~h1msq1f.;Jhand also,as Just obtained,by
S wa1;er,3edg11.5m1thJ who succeeded Hillenkoetter as CIA head and was ‘also listed as
oo ones: of MJ=12 Mr.’Klass has never beepito the Truman. or Eisenhower;Libraries and
... has spent very little time. at the National Archives, nor to the best of my knowledge at
" -the Library of«CoﬂgrésSa..%TheiNscla]oneﬁprpduced'wg11'over'1/4;m131ipnjpage§'of materia
i "o during the Ike era. There were many- typists, many. people writing memos.. -many typewriter
(o one o many- formats for;dates;tmemosfandieyery;hing_e]se;:Klass tried .to.generalize. about
.- "PICA type on the basis of 9 items!!.. as; though'one person.typed all the NSC materials
".-on-one typewriter}!!.iTherefwere?a1so-MQny-securi;ygmarkings.;;some,sqldom used.
e T ST RS ) N S e ‘
L% Just-as with all other Klass:argy nts...none :stand up under careful:scrutiny.. all
..+ -sound great until there is a confrontation with the data... l1ike Air Materiel vs
" Material, 1ike Roscoe's not using Roscoe, etc ad nauseum...l wonder £ Klass tried to .
use the Pica type argument????(:Zd & - e e

0 N gt
Y : 3 W Al o+ - (1ncluding the"wronc
- Unauthorized .comma is ‘a wrong statement... as you will note B, Smith used 4 differentf
- date formats. I do not yet-have any 1952 Briefings from the CIA .. by Smith or’
“earlier by Hillenkoetter..but [am working on it... do note the examples in my paper....

y © A'key thought is Bbsence of Evidence is notbvidence of absence....lt would be a little
S 11§etc1a1m1nggpecause I cannot:produce -or demnstrate. an H-bomb:fhat-no such devices
» - existe.. I S e vl

Y ol

I do trust you are aware that Hillenkoetter ( and Smith as well) spent loads of time
outside the USA and that the ‘'wrong".date format is often used overseas.. ;: .
<7 Anyway,1 appreciate your writing (1 am’presuming you haven't read my - 6. MJ-12 articles
rather' than merely accepting Klass's®phoney arguments.. be-assured he:has copies of
my papers...l would expect that -the briefing probably was prepared at’the CIA since
. Bedell Smith had been asked by Truman:to brief Ike: about: national seflgrity matters dur:
(1?51\ the,campaign., Surely someone .in his office had a need to know for Majic material -.
- ~"'titlfﬁng Hillenkoetters years in the same office.. - .- - ~ :

IncidentallygMoore has also used many date ... selective choice of data is a Ha

mark of the Klass anti=UF0 fantasi:S.eee )7’ 222: ‘ y

Most cordially, Stanton T, Friedmi: ‘ coL
S - "' Sclence Consui:: acturer » Author « Broadcaster - o

> 1. 147 V.
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. LETTERS TO THE EDITORf “ '":-.; A e L

Cogu

[l

s o L o . - F— " T L»,;‘g.‘?-f-‘ :_-__- — v L. B u-;.;“‘,‘-_t,,‘._‘,,.“ o
| | I xm Ligéola’ T e .
& E - Apartment 202 ol

.
¢ .

Dear

seems once

in a ortant,

even‘1f by tr1al and error. Last ntght I uent to a CSICOPflecture
. '5 : . ‘
Isatd,
he d1d manage to br1ng up uhat’could bé’s val1d potnt gi

". o v . ‘,‘,»,‘ TS H ' .ﬁf‘l :'.l ":1
--.duo to computers, the style of "07“ or
Eon R e P T m~mnja;

?vogue,”andk"Hll”ds?theﬂcase.n
\ - X R IS

—

,("09"‘” tc_~, gotin

R R TN

tﬂ

qever did, and stilldoesn'

,,-i, e

. ‘. ) ;."r A, " % "‘ ‘t': ‘f‘ . . !
that somebody u1th someas

r.“t:

ort of

60's, 70 s or 80' .horjgoverment backround'irote the MJ=-12
“betters; and d1d not er1telthen:1n”the¢50' ;«Furthermore,itt would s.
'.-\1.”<tu,.-.r . S
em to be a personal qutnh»to'use:the“onadthorized comma: maybe
a d1saffected cdvdlta:;ﬁorvl”En}liéatya-;hlft uh“’ﬁhwtwww:w
| Th1s 1sn t'all Klass also.thenﬁo;:oeeded to éhS; £:l;tary
land goverment letters from the SO's and then letters from'a later

period. The d1ffrences 1n date;styles uere pla1n., Then he showed

A

s

sl1des of letters from UFOlog1st Bill Moore. All of these had

the style of "07. July,1952“ but wtth modern dates.. The comma was

b
featured in all of them. The extra zero as well. ﬂ

o
Does IUR or Bill Moore have an answer for this? I can't
come ‘up with one. - yours,

8ill ﬂesternman-

e Vel
s e, pr 274
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devise your intelligence system so.it was impossible to write an unclear date?
The best way to indicate that you intend a single, not a double, digit is to
use two digits at all times and, should there be no first digit, to so indicate
with an unmistakable symbol. It is very hard to make a zero look Iike anything
but a zero, so why not use that symbol to signify that a single digit follows?
Just to make doubly sure that no one can read your zero as the letter "O," why
not slash through all zeroes? (Eg.: . ). A slashed zero simply cannot be
mistaken for anything but a slashed zero. Finally, to make triply sure, would
you not require the use of the clarifying zero at all times rather than allow *
it be be optional?

This is exactly the European method -- at least it was in the sixties. I
believe if you check, you will see it is a NATO practice, as well. If you
check still further (there must be an FOl-obtainable procedural manual around
somewhere), I think you may find this is a standard, common sense procedure for
all hand-written U.S. intelligence records. It predated computers because it
had nothing to do with computers. It had to do with guarding against the sort
of ambiguity found in hand-written numerals. '

Regarding Executive Orders, do some.research on their. legal function and
purpose. [ believe you will find that, far from the informal, memorandum-style
communications Mr. Klass suggests they are with his proto-Truman prose,
Executive Orders are intensely formal documents which, over the signature of
the President of the United States, carry the force of federal law. To
challenge them, I believe one must go to federal court on constitutional
grounds. It is my understanding that Presidents use Executive Orders to
circumvent Congress when: ‘

(1) An issue is too hot politically to approach legislatively (for
example, the Executive Order creating regional Councils of Government
[Presidential Order 12372, 1966, 1 think] for intergovernmental
review of federal programs); or, :

(2) An issue is too sensitive for public debate (for example, the
exchange of arms to Iran in return for the release of western
hostages in Beirut).

I was struck myself by Mr. Klass's anomalous rendering of Executive Orders when
I first read his piece in the Skeptical Inquirér and bemused by his assertion
that Mr. Truman would have created a federal fiat containing colloquialisms and
profanity.

Finally, 1 am a little surprised:that you have not seemed to notice the
disinformative nature of what yoy claim Mr. Klass is doing. ! If Mr. Klass is,
indeed, deliberately spreading disinfornation in a way similar to that Mr.
Menzel allegedly once did, perhaps you should inquire a little more

~perceptively into the background| funding sources, and connections of this

et ananad®,

Washington-based commentator.
' i

These are just my inexpert obseréations -- I am no authority either in

federal law or intelligence operations.

Sincerely,
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2476 Glenwood Avenue
Toledo, Ohio 43620
September 14, 1988

Mr. William Moore

4219 West Olive Street, Suite #247
Burbank, CA 91505

Dear Mr. Moore:

My husband is a subscriber to the Skeptical Inquirer. As a result,‘l have had

.occasion to follow Philip Klass's commentary on the "MJ-12" documents. I like

to think that, in my own-enchanting way, | am an open-minded person. Thus, I
acquired a copy of the "MUFON Symposium Proceedings" to see what you folks
might have to say in response.
Your frustration and outrage at Mr. Klass are thoroughly apparent and, I must
concede, you do seem to have some grounds for objecting to certain points of his
style, method, research, and presentation. However, as an independent reader
(and an editor/publisher by profession), I suggest to you that:your

presentation would be quite a bit stronger were you to stop responding to his
vitriol with your own invective. I know that can seem a cruel-criticism when
someone is continually referring to you in public as an incompetent fraud. BUT
observations regarding his style, methods, etc., should have appeared exactly
once -- at the close of the article ---as a sort of coup de giﬁce. A
dispassionate, complete exposition of Klass's alleged nuﬁ;Fous errors would

have lent dignity and force to the piece. The way it stands now, the lingering
impression left with the casual reader is that a personality, ‘conflict is at
hand, rather than a credibility question based on quality of research. 1 do

not think that is what you meant to convey.

>

e

e

Now I do not know whether or not the documents you have are'genuine, but let me
put forward a thought or two you might explore to help sift through the matter
for yourself. (One thing I noticed by comparing the Moore-Klass exchange is
your willingness to test your own information as opposed to his reflex

‘assummption that his points consist of revealed wisdom. His-are arguments by

social authority; yours seem to be arguments by data, which is why [ thought
you might appreciate some constructive criticism.)

Be that as it may, | used to work and live in Europe. [ prominently noticed,
therefore, the question regérding the use of "0" before single-digit dates and
whether it was a common practice before the advent of computers. Especially in
European cursive, single digits can easily be mistaken for double digits. The
worst offender is the numeral "7." The way Europeans write it, it can look
very much like "17." Simildrly, a "2" can took like a "12.". Examples:

Seven or Seventeen?: ?1 ' Two or Twelve?: ﬂ;

i .

Suppose, now, you are dealidg with sensitive intelligence data. Suppose most
of your operatives are flllng hand-written reports. Suppose: further that you
are deallng with situationsi{in which an error of ten days can llterally mean
someone's life. We quickly:see that the question revolves around issues of
clarity, not the logistics of computer technology.

Let us suppose a little furgher. In the interests of clarlty, would you not

2
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HEGEMAN- HARRIS CoMPANY

. INC. ' ™
BuiLping CoNsTRUCTION
30 ROCKEFELLER Praza
NEw York 20, N.Y,

TzaxPHONE CoLUMMBUS 8- 7260

September 19, 1963

Doctor Donald H. Menzel
Harvard College Observatory
Cambridge 28, Massachusetts

Dear Dr. Menzel:

Please accept my deepest apologies for the delay in answering your
letter of 2 August, as well as the acknowledgment of the receipt of
your book. I was away for some time during the summer and the
Navy Department forwarded your letter to my home where I was a

long time receiving it.

Thank you very much for your book. To my mind, it was very well
done and I enjoyed it and found it of great interest. I should say
that you have effectively put to rest all surmises about flying
saucers being from "outer space™. You have done a thorough and
praiseworthy job. ' '

As 1 told you at the last "Ends of the Earth", I resigned from
NICAP about 20 months ago feeling that it had degenerated from an
organization honestly trying to find out something definite about
possible unknowns, into a body bickering about personalities.

The Air Force, too, could have helped by not being so secretive.

At all events, you have done a fine job and I am very grateful you
were so kind as to send me your book. ‘

o Again with thanks and the hope of seeing you at the next "Ends of
the Earth", please believe me

Most cordially,

) X7V P - ~al

R. H. Hillenkoetter
Vice Admiral, U.S.N. (Ret.)
Vice President

AP
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UFO_INVESTIGATOR AL e

ADM. HILLENKOETTER
DENIES MENZEL CLAIM

In a recent Chicago broadeast, Harvard astronomer Donald H;
‘Menzel -« an often violent attacker of UFO witnesses and be-
lievers -- made the following claim in regard to Vice. Adm.
R. H. Hillenkoctter, former NICAP Board Member:

**Adm. Hillenkoetter has read my book [The World of Flying
Saucers) and has told me he fully accepts all my explanations.”
(Dr. Menzel rojects all positive evidence, insists UFOs are only
natural phenomena, errors ja identifying planes, meteors, etc.)

Dr. Menzel's statement apparently was an attempt to discredit
NICAP, after an Affiliate member quoted Hillenkoetter as holding
a contrary view,

The first time Menzel made this claim, as far as we know, was
on Boston station WEEI, late in 1964. Adm. Hillenkoetter was
already on record, in a signed Board Member statement, as
stressing the UFO problem’s importance, the risk of accidental
war from mistaken identification of UFOs as a secret Soviet
attack, and the urgent need for a Congressional investigation.
Since a complete reversal of these views was incredible, NICAP's
director, a Naval Academy classmate and personal friend of
Hillenkoetter, wrote hint about the Menzel claim. .

Adnm. Hillenkoetter’'s reply i8 reproducedbelow. (The reference
to Maj. Hart was not concerned with Menzel.)

. Janusry 8, 1965

Maj. Donald E. Keyhoe, USIC (Ret.)

Nationsl Investigations Coemittee
On Aerial Phenomens

1936 Connecticut Ave,, K. W,

Washington 6, D. C.

Dear Dons “

1 spologize for the delay in snswering your letter of December 13th
but for part of the tise over the holidays 1 was up in Massachusetts.

1 think you were misinformed sbout some of the things you mention.
Firet, as for ss I can remember, I never talked to Msjor Hart nor,
also as far as | resesber, I have never met his and would not know
him 1f he walked {n the door.

1 saw Dr, Menzel st a dinner in December Dut other than saying

"Good Evening - Merry Christmas”™ there was no conversation end I

Nave never carried on any conversation with Menzel sbout NICAP or VFO,
He d1d send me 3 copy of his book for -Mch 1 thanked him dut took no
position on the statements he made,

Please take my apologles oqaln for being so0 long in answering your
. letter and with best personsl wishes to you, believe me, 28 ever

Sincerely,
D1 e
R. H. Hillenkoetter
Aoy

In spite of Dr. Menzel’s unfounded attacks on NICAP, we could
not believe he would deliberately make a false claim about Adm.
Hillenkoetter. Since he was on a quiz program, arguing under
some stress, we could only assume he had confused Hillenkoetter
with some one else.

For this reason, we refrained from pubushlng the letter., But
since Menzel i8 now repeating this claim, we have no choice.

During his five years on the Board, Adm. Hillenkoetter strongly

supported all NICAP policies, including our views against un- .

warranted secrecy. When he left the Board, there was no ill
feching, as Dr. Menzel has implied. . In a letter to the director,
he said he felt we had reached a stalemate. He said he knew the
UFOs were not secret U.S. or Soviet devices, and if they were
extraterrestrial we could do nothing but wait for them to act.
_Thouch we did not agree there was a stalemate, we did not
argue the point. A majority of our Board, advisers and members
_ are convinced a great deal can be done to prove UFO reality and
help prepare the public for whatever develops. We belteve t.he
events of this past year have proved this poucy correct,
Note to members: If you ‘hear the above qlnm broadcast again,

Page 7

Landing Probed by
NICAP, AF

A curious landing report, in New York state on Aug. 19, has
been thoroughly checked by NICAP, state police anda five-man AF
team. This sighting, which occurred on the William Butcher
dairy farm near Cherry Creek, N.Y., involved three members of
the Butcher family and a fourth witness. Here is their report:

At 8:20 p.m., Harold Butcher, 16, was operating a milking
machine in a dairy barn housing 17 cows. A portable radio on
the wall was turned to a newscast, when a sudden static-like
interference drowned it out. Then the tractor which ran the
milking machine abruptly stopped. A moment later, a Holstein
bull secured outside began to bellow and pull at a steel bar to
which it was chained.

Young Butcher ran to a window and saw a large elliptical
object nearing the ground, a fourth of a mile away. A reddish
vapor could be seen underneath, and he heard a steady beep-beep
sound.. The UFO was on the ground only a few seconds, then it
shot straight up, disappearing in low clouds.

When the other witnesses came out, after Harold Butcher '
phoned the house, they noted a strange odor, also a greenish glow
in the clouds where the UFO had vanighed. Meantime, it was
found that the bull had bent the steel bar in his efforts to get
loose,

Half an hour later, when the strange craft reappeared, circling
the area, Mrs. Butcher called State police. Two troopers investi-
gated, notified the AF. Next day,Capt.James Dorsey, Operations
Officer, 46218t AF Group, arrived with four AF technicians.
When they examined the ground, an odd purplish liquid substance
was discovered at several places. Small unexplained marks, two
inches wide and two inches apart, also were found, along with
patches of singed grass and foliage.

After the AF team left, NICAP member Jeffrey Gow obtained
samples of the purplish substance and singed foliage, and sam-
ples were studied by the Kawecki Chemical Co., whose president
fs a NICAP adviser. Spectrographic analysis showed the main
elements of the liquid to be aluminum, iron and silicon. Some
phosphorous was found in the weed samples, which the analyst
said might cause a phosphine smell, explaining the odd odor.

On the night following the Cherry Creek incident, State Trooper
Richard Ward, a few miles from this area, watched an object with
eight circular lights in line flying twice asfast a a jet. It emitted
a faint, unfamiliar purring sound.

Dr. Fred C. Fair and John Maxwell, of NICAP New York Sub-
committee No. 2, carefully checked the Cherry Creek site and
questioned the witnesses. On the basis of present evidence, they
believe.the report is genuine. Dr. Fair has confirmed that two
state troopers who investigated also seem to be convinced.

We wish we could thank by name all the NICAP investigators,
sub-committees and affiliates and other members who have
worked s0 hard to investigate the many recent sightings. Without

" their aid, we would not have been able to check many important

reports.

We regret we cannot personally thank all of you who have sent
in newspaper clips on sightings. We appreciate this help very
much, and it will be especially important now since we have had
to cancel our clipping service. (During the recent months, we had
expensive overcharges when hundreds of clips on the same sight-
ings were sent to us by the clipping bureau.)

When you send in clippings, please give the name of the news-
paper and date of publication, either in the margin or on a sepa-
rate card or slip.

Because of the flood of recent sightings it took extra time to
select and write up the details for this issue, causing a ten-day
delay in going to press. We are starting on Vol. III/5 at once
and will do our best to mail it well before Thanksgiving.

ately and quote Adm. Hillenkoetter’'s January 8th letter to get the

* facts on record.

We do not have space here for the admiral’s signed statement
cited tn paragraph four, but if it becomes neceasasy wa will.print .



T . : 3 Xinzswod Road
P'!-qmv-\ g “7;\7‘-"',".'_\""’_—’51‘? 4 . Vcehavken, He Jo

Qliwausi VSadsls oAl

Jctober 13, 1970

Charles D, Willig, M, D. N : .
35“6 80 S‘n‘-elds A‘t'ao : ’ ) . .
Prasmo, Calif., 93726

Cear Doctor Willig:

Unfortunately, 1 cannot give you a categorical answer to your questions regarding
8 quote from the Evening Geretta of Worcecter in 1960, To the test of Zy recole
- lection, 1 nevae qave any intcrview to the Evening Gazette; in fact, until 1
received your lattar, 1 never kaew any such psper exigted,

Half the quoto mentioned 1s corract, howvever « that part stating that naltier the
Us S. and Allles, nor the Goernang, mor the Russians, ever had anytking epproaching
the allezed speeds and nanesvers of the alleced 6ightings. As regards tae ocher
half of the quote, I gever estated that the unknown oSiects were operating uader
intellipent contr!., 1 <44 8ay that Urd's should be investizated to try to find
out 1f thoy existed, and {f €3, where thoy cace from. :

Mot:, in 1970, 1 am of the belief that the UM's are not of oxtra-terrestrial
orizin for tha following reacans: : -

(a) For at lecast twantyefive years, there have boen no conyle:ely autkenticated

sightinz of such craft « notiaine like, for exzrple, sceing @ 747 vn a runvay
oF i{n the air by nunbers of peaple,

(b) 1In & nezative s86ns3, /lro, in ew:ntyofiva years, theara hes beea no ositive
6ctlon Yy a saecalled U, either friaadly ‘o logtile &ctions. Sugely, 1f
thoy auist, in all that tine, one or wre wuld have racda contuct, egain,
cither friendly or imstile, with gn-e Part of che carth, or wuld have .
been forced down by mechanical or other failuve. The lack of such actionsg

rukeg me bellave that Uiu'g fron outsidae tha caeth kave rot as yot vigited
here. : :

1 ehould be very {ntereated to receiva your book 08 to the nature of these
phenotiens, vhan the ok apnears,

I reeret 1 canmot pive you a rore deiinite anstar az to that newgpaper clipping,
but too much tima "uga goac ty.

Very truly youts,

R. . Hillenkootter

. v‘c‘ l\dﬂiral, Uns-NO (R-OC.)
Apr ‘
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2476 Glenwood Avenue
Toledo, Chio 43620
September 14, 1988

Mr. William Moore
4219 West Olive Street, Suite #247
Burbank, CA 91505

Dear Mr. Moore:

My husband is a subscriber to the Skeptical Inquirer. As a result, I have had
occasion to follow Philip Klass's commentary on the "MJ-12" documents. I like
to think that, in my own enchanting way, I am an open-minded person. Thus, I
acquired a. copy of the "MUFON Symposium Proceedings" to see what you folks
might have to say in response.

Your frustration and outrage at Mr. Klass are thoroughly apparent and, I must
concede, you do seem to have some grounds for objecting to certain points of his
style, method, research, and presentation. However, as an independent reader
(and an editor/publisher by profession), I suggest to you that your
presentation would be quite a bit stronger were you to stop responding to his
vitriol with your own invective. | know that can seem a crue!l criticism when
someone is continually referring to you in public as an incompetent fraud. BUT
observations regarding his style, methods, etc., should have appeared exactly
once -- at the close of the article -- as a sort of coup de grice. A
dispassionate, complete exposition of Klass's alleged numerous errors would
have lent dignity and force to the piece. The way it stands now, the lingering
impression left with the casual reader is that a personality conflict is at
hand, rather than a credibility question based on quality of research. I do
not think that is what you meant to convey.

Now I do not know whether or not the documents you have are genuine, but let me
put forward a thought or two you might explore to help sift through the matter
for yourself. (One thing I noticed by comparing the Moore-Klass exchange is
your willingness to test your own information as opposed to his reflex
assummption that his points consist of revealed wisdom. His are arguments by
social authority; yours seem to be arguments by data, which is why I thought
you might appreciate some constructive criticism.)

Be that as it may, I used to work and live in Europe. 1[I prominently noticed,
therefore, the question regarding the use of "0" before single-digit dates and
whether it -was a common practice before the advent of computers. Especially in
European cursive, single digits can easily be mistaken for double digits. The
worst offender is the numeral "7." The way Europeans write it, it can look
very much like "17." Similarly, a "2" can look like a "12." Examples:

Seven or Seventeen?: f7 Two or Twelve?: YZ

Suppose, now, you are dealing with sensitive intelligence data. Suppose most
of your operatives are filing hand-written reports. Suppose further that you
are dealing with situations in which an error of ten days can literally mean
someone's life. We quickly see that the question revolves around issues of
clarity, not the logistics of computer technology.

Let us suppose a little further. In the interests of clarity, would you not



devise your intelligence system so it was impossible to write an unclear date?
The best way to indicate that you intend a single, not a double, digit is to
use two digits at all times and, should there be no first digit, to so indicate
with an unmistakable symbol. It is very hard to make a zero look like anything
but a zero, so why not use that symbol to signify that a single digit follows?
Just to make doubly sure that no one can read your zero as the letter "O," why
not slash through all zeroes? (Eg.: ). A slashed zero simply cannot be
mistaken for anything but a slashed zero. Finally, to make triply sure, would
you not require the use of the clarifying zero at all times rather than allow
it be be optional?

This is exactly the European method -- at least it was in the sixties. I
believe if you check, you will see it is a NATO practice, as well. If you
check still further (there must be an FOI-obtainable procedural manual around
somewhere), I think you may find this is a standard, common sense procedure for
all hand-written U.S. intelligence records. It predated computers because it
had nothing to do with computers. It had to do with guarding against the sort
of ambiguity found in hand-written numerals.

Regarding Executive Orders, do some research on their legal function and
purpose. I believe you will find that, far from the informal, memorandum-style
communications Mr. Klass suggests they are with his proto-Truman prose,
Executive Orders are intensely formal documents which, over the signature of
the President of the United States, carry the force of federal law. To
challenge them, I believe one must go to federal court on constitutional
grounds. It is my understanding that Presidents use Executive Orders to
circumvent Congress when:

(1) An issue is too hot politically to approach legislatively (for
example, the Executive Order creating regional Councils of Government
[Presidential Order 12372, 1966, I think] for intergovernmental
review of federal programs); or,

(2) An issue is too sensitive for public debate (for example, the
exchange of arms to Iran in return for the release of western
hostages in Beirut).

I was struck myself by Mr. Klass's anomalous rendering of Executive Orders when
I first read his piece in the Skeptical Inquirer and bemused by his assertion
that Mr. Truman would have created a federal fiat containing colloquialisms and
profanity,

Finally, I am a little surprised that you have not seemed to notice the
disinformative nature of what you claim Mr. Klass is doing. If Mr. Klass is,
indeed, deliberately spreading disinformation in a way similar to that Mr.
Menzel allegedly once did, perhaps you should inquire a little more
perceptively into the background, funding sources, and connections of this
Washington-based commentator.

These are just my inexpert observations -- I am no authority either in
federal law or intelligence operations.

Sincerely,

' Fodfac—



Ms. Barbara Monn
2476 Glenwood Avenue
Toledo, Ohio 43620

Mr. William Moore

4219 West Olive Street, Suite #247

Burbank, CA 91505
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3 Kingswood Road
" Weehawken, N, J.

14 December, 1970

Mr. Volfzang Nagel

Weinbergwesz 57
7 Stuttgart 80 (Valhingen) 0 ‘
West Ccrmany _

Dear Mr, Nagel:

In rebly to the questions in your letter of_8 December, 1 never gtated that
the unknown objects were operating under intelligent control. 1 did say that

UF0's should be investigated to try to find out {f they existed, and {f go
where they came from.

As far as I know, UM's are not of extrasterrastrial origin for the followe
ing reasons:

(a) For at least 25 ycars, there have been no - completely authenticated

sighting of such craft - nothing like, for aexample, seeing & 747 on a
runway or in the air, by numberg.of peopla.

(b) In a nepative gense, also, in 25 years there has been no definite
positive action by a UM either of friendly or hostile nature. Surely,
if they exist, in all that time one or more would have made contact,
again either friendly or hostile, with some part of the earth. The
lack of such actfonc makes me belfeve that Urd's from outside the
earth have not as yet visitad here.

Neither the U.S. Air Force nor the Pentagon has fssued any orders suppressing
the truth about UF)'s, : '

1 have never hezard of anyone who was in possession of UM fragmente and as far
as I know no such UM frasuents exist, : '

The conclusions as to the cxtra-terrestriel origin of UF)'s are, in my belfef,
insufficient and unproven.,

I know of no prominent scientist or officer advocating the extra-terrestrial
origin of the UM's in public, ' '

For your information I am enclosing & copy of a latter received from Dr, Wi{llis
in California and my reply thereta. You may like to get in touch with hinm.

Vgry truly yours,

—
)

v'u wire Lo L £ r!l
R. N, Hi{llenkoetter

Vice Admiral, U.S.M, (Ret.)
Apr ‘ '
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John Gingriech, Director, Division of Security,

USAEC, Washington : 2?ebrn&ry. 1949
(PERDs B. 0. Wells, Director, Security Diviaion, S¥00, Los Alamos)
Sidney ‘hevberger, Jr., Chief, Securit.: Cperutions Bn.nch, - -
AKRIAL PHRROKFRA ' : :

RAFER 39
STMBOLY SFD=3-1

Attentiont c i. Holender, Jr.

Lt s meet.n,g of re«reaentativen cf various’ intelligence agenciec in this
area on January 10 in Albuguergue, Fev Mexies, one item of prime
importance which was discuesed wzs the mtser of tha recurrin.g urir.l
rhenonena observed in this sren.

Pregsent at thies meeticg: m‘cspt‘ K. 2. Seef, USAF, of the 17th District
£51, Kirtland Tield, whbo has been ¢evoting considerable time to0 the
subject, pursuant tc ordere froe his higher hesdquarters, USAF. Cept.
lerf gtated that it world be of great vzlue to hinm locally =nd also to
his higher hamdguerterz if he could discues the informatian they hove
elready obtelned with some of ocur top sclantistes 4n order to odtain
their ozinions, at the same time bringing to their ettention that the
USAF eonsiders this msatter of vitel import.a.noe "rem an iatelligence engle .
ené & national deferse matter. y

Upon return froc the meeting a vritter report vas amnitted to the
panager, SFOC, settins forth in general the abdove informetion and
reconmending to him that we proceed to arrenge & meeting betveen cur
top scientific p=recnnel, sclected by B. E. Erzdbury; Capt. ¥eef; and
Mejor ¥. A. Godsce, Ofiicer in Charge, Militery Intslligence District,
Fev Hexico, Fourth Aroy, st & Gate sutuzlly &greed uwpon by Ir. Bradbury
ani parties concerned. Hr. Tyler concurred in this ané Dr. Bradbury
i willing to undisrtakre the selection of tke scientists. The date hasg '
now been tent=tlvsly set =2c¢ the afternoon of Fetruary 18 beginring at:
1300 hours at wnich will Ve present scientists of Bradbary's selecuox;.
the writer, and whoevaer is designs=ted by the Naneger, SP00, vith Kr. |
Typer inclnded if he so desires.

Since our originsl plan, we have indications that Col. £. L. Poland,
G-2, Fourth Army, woulé be desiroue 6f attending euch a meeting, es
well ae Dr. Lincoln ls Paz, Unlversity of Hev hexico Department of
Meteorities. Ir. La Paz, hns in the past been of valumble essictance
not only to this crganiution but aleo to ths Alr Poroe on sirilar
subjects.
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This Task was formally assigned to Princeton University as an
Associated Contractor of the Applied Physics Laboratory, Johns
Hopkins University, by letter dated June 19, 1945, from A.F. Hussey,
Jr., Rear Admiral U,S.N. Chief of Bureau of Ordnance; E.N. Parker,
Captaln, U,S.N., by direction, in the following terms-

"Research and development work 1s to be carried on in con-
nection with rocket launched, jet-propclled, guided, anti-aircraft

missiles related to Task F (Bumblebee assigned to the Applied
Physics Laboratory, The Johns Hopkins University, by the Bureau
f Crdnance, with special emphasis on combustion of fuels and
fundamental research of chemical principles governing the operation
of such devices., This work shall include cxpcrimentation and test-
ing of such fuels and principles, and design and fabrication of
supplementary equipment used in carrying out this work. It shall
also include cooperation through consultation and otherwise, as may
be practicable, with other agencies concerned with the development
or use of devices and techniques related to this Task PRN-3."

The above has been supplemented by Problem Statement PRN-3-A
as follows-

PRN-3-A - Combustion Principles.

By the assignment of this problem under the scope of
Task PRN- 3 of Contract NOrd-7920, Princeton University is dirg¢cted
to do the following work in accordance with the provisions of said
contract:

Conduct basic research on physicc-chemical principlcs
involved in the combustion of fuels, including speci-
fically the following:

A. Flame Propagation,

Make experimental and theoretical studies of
flame speeds for laminar flow to a bunsen cone
as a function of composition, pressure, tempoera-
ture, flow velocity, tube diameter, and Reynolds!'
number; study the relation to calculated equili-
brium atan and radical concentrations; make use
of spestroscopic, photographic and sampling
techniques; study the transition from laminar

to turbuvlent flow, especially at low pressures,

B. Reaction Kinetics.

Make experimental and theoretical studies of
the kinetics of oxidation reactions, including
the oxidation of diborane, hydrazine, and
related substances; study the spontaneous
ignition of fuels using addition agents.

L5 S2CO KX o St X R Ot N N e I PR I R PR SN



-

 Beginning April 1, 1947, the expenscs of this project have
been divided equally between Contract NOrd-7920, Task PRN-3, and
Contract N6-ori-105, Task III, Phase 2. (Letters; Office of Naval
Research 17 January, 1947, File EX0S:0NR:251, Serial No. 9707;
and Bureau of Ordnance 14 February, 1947, File: NOrd-7920,
Re9d-AKC/gep) . From January 1, 1949 to December 31, 1949, the
amount charged to Contract NOrd-7920 Task PRN-3, was $16,330.82,

Authorization to treat the subject matter as unclassified '
. has also been received (Letter: Bureau of Ordnance, 21 April, 1947, :
File NOrd-7920-Re9d-AKC/gep) . )

Since January 1950, the following Technical Papers have been
submitted-

No. 48. The Effect of Traces of Oxygen on the Reaction of
Aluminum Borohydride with Ethylene.
by Richard S. Brokaw

No. 49. The Kinetics of the Thermal Deccmposition of Diborane,
with a Review of Structure Data.
by Richard P, Clarke.

The following articles based on project research have been
published- _

Kinetics of the Non-catalytic Oxidation of Ammonia:
Flow Experiments.
by Edgar R. Stephens and Robert N. Pease
(J.Am.Chem.Soc. 72, 1188 (1950))

The Low Temperature, Low Pressure, Hydrogen Atom
Initiated Combustion of Hydrocarbons.
by Elmer J. Badin
(J.Am.Chem,.Soc. 72, 1550 (1950))

The Oxidation of Butene-1 Induced by Aluminum Borohydride.
by Richard S. Brokaw, Elmer J. Badin and Robert N.
Pease (J.Am.Chem.Soc. 72, 1793 (1950))

The Kinetics of the Reaction of Aluminum Borohydride

Vapor with Olefins,
by Richard S. Brokaw and Robert N. Pease

(J .Am.Chem.Soc. 72, 3237 (1950))

The Effect of Traces of Oxygen on the Reaction of
Aluninum Borohydride with Ethylene.
by Richard S. Brokaw and Robert N. Pcase
(J.Am.Chem.Soc. 72, 5263 (1950))
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A Princeton University
o Department of Chemistry
Combustion Project
January 1, 1951

Flame Speeds. With a view to obtaining a self-consistent act
of data on flame speeds in order to test the hydrogen atom diffu-
sion theory, measurements by the Bunsen burner method are being

‘made with methane-containing mixtures. Methane has been selected

because it apparently avoids complications duc to low-pressure
thermal ignition limits, and cool flames. Inner flame-cone areas
in & jacketed burner are projected on to a photographic film by
means of a point light source (shadow method). To date a set of
measurements at 1 atm. and 23°C have been obtained for mixtures of
methane and dry air. At 9.5 vol. % methane (stoich.), the lincar
velocity is found to be 40.5 cm/sec. The maximum in the curve lies
at about 10,5% and 43.2 em/sec. Data are being obtained on mix-
tures containing argon and helium (in place of nitrogen) and will
be extended to lower pressures,

Thermal Ignition Limits of Diborane-Oxygen Mixtures.. Dry
mixtures of diborane (BzHe) and oxygen do not react spontaneously
at room temperature and moderate pressure in glass vessels, At
165°C explosions occur over a rather broad range of compositions
(e.g. mixtures containing Smms Oz - 50 mm BzHg, and 50 mms Op -

5 mms BzHe). At lower temperatures the limits narrowv, in the sense
that for a given diborane pressure these are upper and lower limits
of oxygen pressure. Thus at 120° and 15 mms BoHg, explosions are
observed only between about 5 and 15 mms Op with induction pericds
of various lengths, It aprears that decamposition of diborane is-
a necessary preliminary to oxidation since the temperature range is
that in which decomposition rates are appreciabie. Therc is also

~an indication that added hydrogen inhibits the explosion, as might

be expccted from its inhibitory effect on the quasi-reversible
decomposition reaction., It is planned to extend these observations.
and to study the interactions with ethylene present. |

Non-Catalytic Oxidation of Ammonia. It has already been shown
by means of flow experiments at 1 atm. that ammonia and oxygen
react slovly at about 600°C giving nitrogen and water. In particu-
lar, it was found that thec absolute rate increased rapidly as the
percentage of ammonia was decreased. Static (constant-volume)
experiments have now been run in which the partial pressures of
ammonia and oxygen could be independently varied. In a clean
(nitric acid-water) silica buld it is. found that at 625°C and
400 mm total pressure the half-reaction time is about 70 sec. for
a.l MH3:3 02 mixture, and 4900 sec. for a 3 MH3:1 0z mixture --

a ratio of 70:1, Variation with individual partial pressures is
indicated in the following table (625°C.)

NHs - 02 t50

Press, mms. secs.
100 300 70
100 200 150
100 100 1300
200 100 10000
300 100 4900

wremdananes = u'e
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At constant initial composition the half-reaction time varies in-
versely as the initial pressurc, indicating an over-all second order
but the signifisance of these results is not yet clear. Final
pressure 1ncreaseP arc about 80% of calculated for nitrogen and
water as products’, which indicates an intermediate. Nitrous oxide
(N20) is a possibility. Perhaps nitric oxide 1s first formed fol-
lowed by nitric acid, ammonium nitrate and nitrous oxide. Only
traces of nitric oxide (or nitrogen peroxide) were ever detected --
a fact which is not surprising in view of the observation that
ammonia and nitrogen peroxide react rapidly at room temperature.
Experiments with a salt-coated bulbd (decreased rate) are in progress

The Reaction between Hydrazine and Oxygen. As a further con-
tribution to the study of H:N:0 systems, the oxidation of hydrazine
(NzH,) is being investigated. As yet only prcliminary data are
available, but these give some interesting indications. For exaom-
ple, vhen oxygen atoms from a discharge tube are mixed with hydra-
zine vapor at about 1 mm. pressure and room temperature, ammonia
is forniedin about mole-for-mole amount compared to the hydrazine
reacted (unless the oxygen is in some excess). The balance appears
largely as nitrogen and water. Ammonia 1s also a product of the
slow thermal reaction with molecular oxygen at about 100°C. More-
over, this process is still occurring with measurable rate at room
temperature, where there is some indication that a surface reaction
is involved., It remains to be determined whether the ammonia first
forricd -- or added armonia -~ 1s sensitised by thc hydrazine. It
js also of considerable interest to determine whether the reversc

- process -- the formation of hydrazine from ammonia can be brouht

about by an appropriate oxidation process.

Photochemical Explosion of Hydrogen-Chlorine Mixtures.
Radiation from a # 22 G.E. flash bulb (rated at. 62000 lumen-seconds’
has been used to explode hydrogen-chlorine mixtures, Excessive
difficulty in obtaining reproducible results has led to the ter-
mination of the problem, but some semi-quantitative conclusions may
be given. Occurrence of explosion could be judged by the abrupt
movemcnt of the pressure indicator, and DY analysis for unreacted
hydrogen (condensation of hydrogen chloride and chlorine). The
radiation passed through two (6 cm) lenses and reached the reaction
flask as a parallel bcam which illuminated 80% of its projected
arca. Thc distance from the flash bulb to the first lens was taken
es 2 measure of intensity. With 45 mm. each of hydrogen and chlo-
rine, explosion occurred at a distance of about 110 cm. betwecen
flash Lulb and the first lens and led to over 90% reaction. How-
ever at somewhat greater distances the non explosive reaction
accounted for as much as 40% reaction. Thus it may be inferred that
explosion -- when it occurred -- was the result of self-heating
since the heat release from 4O0% rcaction would be sufficient Lo
heat the mixture far above its thermal explosion limit (»¢500°C).
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SEMI-ANNUAL REPORT - JULY, 1947

 Contract NOrd;7920: Task PRN-3 [:)-T-|<::

Department of Chemistry, D ELECTE!
@, NOV293 1383
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Princeton University

Princeton, N.J,

This Task was formally assigned to Princeton University
as an Associated Contractor of the Applied Physics Laboratory,
Johns Hopkins University, by letter dated June 19, 1945, from
A. F. Hussey, Jr., Rear Admiral U.S,N., Chief of Bureau of Ord-
nence; E. N. Parker, Captain, U.S, N., by direction, in the
following terms-

"Research and development work 4s to be carried on in
connection with rocket launched, jet-propelled; gulded, anti-
aircraft missiles related to Task F (Bumblebee assigned to
the Applied Physics Laboratory, The Johns Hopkins University,
by the Bureau of Ordnance, with special emphasis on combusticn
of fuels and fundamental research of chemical principles gov-
erning the operation of such devices., This work shall include
experimentation and testing of such fuels and principles, and
design and fabrication of supplementary equipment used in
carrying out this work., It shall also include cooperation
through consultation and otherwise, as may be practicable, with
other agencles concerned with the development or use of devices
and techniques related to this Task PRN-3."

The above has been supplemented by Problem Statement
PRN-3-A as follows-

PRN-3-A - Combustion Principles

By the assignment- of this problem under the scope of
Task PRN-3 of Contract NOrd-7920, Princeton University is
directed to do the following work in accordance with the pro-

visions of said contract:

Conduct basic research on physico-chemical principles
involved in the combustion of fuels, including spe-~
cifically the following:

A. Flame Propagation,

Make experimental and theoretical studies of
flame speeds for laminar flow to a bunsen cone as
e funetion of composition, pressure, temperature,
flow velocity, tube diameter, and Reynold's num-
ber; study the relation to calculated equilibrium
atom and radical concentrations; make use of

DISTRIBUTION STATEMINT A }

Approved for public release)
Distribution Unlimited %!
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spectroscopic, photographic and sampling tech-
niques; study the transition from laminar to
turbulent flow, especially at low pressures.

" B. Reaction Kinetics.

Make experimental and theoretical studies of the
kinetics of oxidetion reactions, including the
oxidation of dibvorane, hydrazine, and related
substances; study the sponvineous ignition of .
fuels using addition agents.

Beginning April 1, 1947, the expenses of this project have
been divided equally between Contract NOrd-7920, Task PRN-3,
and Contract Ng-ori-los, Task III, Phase 2, (Letters: Office
of Naval Research 17 January, 1947, File EXO0S:0NR:251, Serial
No., 9707; and Bureau of Ordnance 14 February, 1947, File: NOrd-
7920, Re9d-AKC/gep). From January 1, 1947, to June 30, 1947,
the amount charged to Contract NOrd-7920, Task PRN-3, was
$13, 701.21.

Authorization to treat the subject matter as unclassified
has also been received (Letter: Bureau of Ordnance, 21 April,
1947, File N'Ord-7920-Re9d-AKC/gep) .

SUMMARY OF TECHNICAL PAPERS

Experimental work undertaken in the past six months is
partially summarized in six Technical Papers, copies of which
are appended.

Two of these papers (nos. 26 and 30) deal with methods of
flame detection and flame speed measurement in glass tubes
vithout the use of internal probes or electrodes which might
interfere with the flame itseif., In one application the load~
ing characteristics of a high-frequency oscillator tank coll
are altered as the flame passes - due presumably to increased
eddy current lcsses in the ionized gas. In the other case, two
narrov aluminum bands around the explosion tube are connected
through a high resistance to & source of e.m.f, Passage of the
flame alters the resistance of the circuit producing a voltage
pulse which triggers an electronic timing circuit.

The broadening of low-pressure ignition l1imits of n-butane
in air or oxygen as temperature is raised reveals some interest-
ing results (Paper No. 28). With oxygen the only effect is to
halve the lean 1imit between 25° and 300° C. The low-pressure
1imit remains fixed at about 25 mm. (Spark ignition is one inch
glass tube; downward propagation). with air, on the other hand,
the lean limit is only moderately reduced, but the lower pres-
sure limit falls from about 100 to 50 mms,

In the field of spontaneously ignitable compounds, it is

F O LS U e 9 - o - .
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found that boron tri-ethyl ignites in uxygen at pressures of
the order of 1 mm. without a measureable induction period.
(Paper No. 27) There is an inverse relationship between pres-
sure and vessel diameter. A spray of boron tri-ethyl directed
at a stream of oxygen from a tank also ignites. Further, intro.
duction of a butane-oxygen mixture to a bulb containing a few
mms. pressure of boron tri-ethyl leads to explosion. All of
the above refers to room temperature.

Experiments on the interaction of atomic hydrogen (from
Wood's discharge tube) with molecular oxygen at low pressures
have led to interesting results (Paper No. 31). If the product
1s condensed at 1iquid nitrogen temperature {77° K.) & consider-
able amount of hydrogen peroxide is recovered, However, con-
densation at solid carbon dioxide temperature (194° K.) gives
no peroxide and very little water., It seems fairly evident
that the reaction is occurring mainly on the valls of the cold
trap - perhaps by adsorption of hydrogen atoms on a liquid ox-
ygen layer.,

-

been a theory of the bunsen-type flame, due largely to the work
of a graduate student, Mr, C. Tanford, who has been a National
Research Council Pre-doctoral Fellow for the past year. It is
assumed that flame propagation depends on the back-diffusion
into unburnt gas of atoms and radicals from the flame front.
These atoms and radicals are assumed to be at thermodynamic
equilibrium concentretions at the calculated flame temperature.
Simultaneous calculations of concentrations and temperature are
made by successive approximations. The atom and redical con-
centrations are then compared with the observed burning veloc-
1ties, Assuming there is no net loss of atoms and radicals dur-
ing reaction, it turns out that as a first approximation one
may write - :

A significant outgrowth from the work of this project has

v . (eo.eve oDy 7o

where
V = the linear burning velocity in cms. per sec.;
k = & velocity constant;
C ave, = average concentration of reactant;

Co = atom or radical concentration at equilibrium in
the flame front;

Q « concentration of combustible;
D = coefficient of diffusion,
Thus, if C ave. and Q may be approximately equated -
V = k' ¢ Y2

vhere k! is a constant characteristic of the reaction, The vel-

e o gn emwarim o8
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ocity, v, should then vary roughly as the square-root of the
atom and radical concentration in the flame front, This re-
lation is found to apply. Further, since c, should decrease
roughly as the square-root of the pressure vwhereas D should in-
crease linearly as pressure is decreased, the burning veloclity
should- first increase as pressure 1s decreased (roughly as the
fourth-root). This is also found, though at lower pressures
the velocity passes through a maximum,

In connection with the above, burning velocities of but-
adiene with "air" in which the nitrogen is replaced by helium
have been compared with ordinary air (Paper No. 29). The dif-
ference (nearly 4 to 1) is due mainly to the fact that atom
concentrations in the flame front are greatly increased. This
in turn follows from the fact that the lower heat capacity of
helium leads to & higher temperature (about 300° C.) and hence
more dissociation., In addition, the diffusion coefficients in
helium air are increased.

It would thus appear that at least a start had been made
in accounting for some of the special properties of flames.

CURRENT PROBLEMS

Activities being carried on at the present time include the .
following: -

1. Low-pressure flames using & Bunsen-type burner of
relatively large orifice;

2. Kinetics of oxidation of hydrazine, diborane, and
eluminum borohydrids

3, Spectroscopic verification of NO, MH, and CN radicals
in Bunsen-type flames;

4, Evaluation of leak-detector type mass spectograph;

5., Calculation releting to flame speeds.

(signed) Robert N. Pease

g: - L] Robert N. Pease
Y YYY, I Professor of Chemistry
. [9‘/‘7 Princeton University
__Di:! i !:':;:'.—f:‘,:;/““m__. $
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THE HIGH FREQUENCY OSCILLATCR AS A FLAME DETECTOR

‘ oy
Hartwell F. Calcote
(Transmitted by Robert N. Pease)
Department of Chemistry, Princeton University
Contract NOrd-7920, Task PRN-3
Technical Paper No. 26
March 25, 1947

SUMMARY

A new method of detecting ionization in flames utiliz-
ing the loading characteristics of a high frequency oscillator
is described for use in the measurement of flame speeds. As
the flame passes through an oscillator tank coil which is
constructed around a combustion tube, the abscrption of energy

'‘due to ion formation and increased eddy-current losses in the

gas causes an increase in the plate current of the oscillator
which is used to trigger an electronic chronoscope. Two
distinct advantages of the method are: (1) direct measure-
ment of flame speeds can be made without the introduction of
slectrodes or screen wires into the tube, and (2) the point
in the tube at which the measurement is made can be varied
at will.
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INTRODUCTION

Various methods of detection have been descLibed for
use in the measurement of flame speeds in addit%oy to the
photographic method of Mallard and Le Chatelier‘\’/, These
~ have been necessary in some cases where the luminosity of
the flame is extremely low, and in others as a matter of
convenience to avoid the development of £ilm. All of them,
however, have the disadvantage that something must be placed
inside the tube which may distort the flow of flame gases
and thus enhance the flame surface area. This 1s undesirable
since the surf?ce area plays a large pert in determining
flame speeds‘'?’/. 1In the case of very weak flemes, metal prooes
may actually extinguish the flame by cooling.

In both Fh? s?ark method(l)(a) and in the flame conduc-
tivity method\+4 (s) it is necessary to have elec?r des in
the tube. In the methcd of melting screen wires!®s it is
not only necessary to have & thin wire stretched across the
inside of the tube but it is also nece3sary that after each
measurement the screen wires be replaced. :

The method described below, which takes advantage of the
fact that an increase in jonization within a coil will absord
energy from, or lower the Q*, of the coil, does not have any
of these disadvantages. The coil can be wound around the
glass tube through which the flame is propagated. and the addi-
tional advantage is obtained that the coil can be simply moved
from one point on the tube to another so that measurements
are not confined to one region of the tube. Cf course in the
measurement of flame speeds two such oscillators are used to
trigger a chronoscope 'on" and then "off".

Similar applications of loading tank coils to detect
fonization have recently be?n)made in the field of electro-
lytic solutlons. Bradhurst'®’ used a Hartley oscillator with
the tank coil wound around & sector of glass tube in a "decant"
line. Oscillations vere obtained when oil passed through the

* The Q or "quality factor" of & coil or circuit is de-
fined as the ratio of the energy stored to that dissipated .

in each cycle of the oscillation'7’/. Since the energy stored
is proportional to the reactance and the energy dissipated is
proportional to the resistance: =X/R, where X 1s the reac-
tance of the circuit, and R 1s the equivalent resistance.

S
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coil bu ?topped wvhen a conducting acid entered. Jensen and
)

Parrack used a tuned plate-tuned grid oscillator with the
tank coil of the oscillator wound around a titrating flask.

Conductomeric titrations were run using the change in plate

current due to loading as a measure of the change in conduc-
tivity of the solution.

CIRCUIT CONSIDERATIONS

Since this application of an oscillator depends on the
loading of the circuit, i.e. on an increase in the dissipa-
tion of energy in the tank coil, it is important that (1? the
normal circuit losses be negligible and (2) that the circuit
be sensitive to any change in the Q of the tank coil. Both
requirements demand a high Q circuit. In additicn the second
requirement suggests that the inductance, L, in the tank cir-
cuit should be large compared to the capacity, C.

High frequencies are necessary because eddy-current
losses are proportional toc the square of the frequency.
Assuming the same type of argument for eddy-curre?t osses in
a conducting flame as ;n an iron core transformer\10/, the
power loss is Pe = KBm f2/R where, X is & constant contain-

ing the dimensions of the volume in which the losses occur,
By is the maeximum value of the flux density, f is the fre-
quency, and R is the resistance of the flame. However as the
frequency is increcased, the effective Q of the coil is de-
creased due to the skin effect so that it 1s necessary to
obtain a balance between the two effects.

‘The above considerations might be fulfilled by almost
any type of oscillator having one or more tuned circuits.
However in addition to changing the efficiency of oscillation,
exemination of the complete equation for the frequency of an
LCR circuit:

Tosc %f\,lrlsc%{'

or for & tuned plate oscillator:(2)

£ .= _1 . [R+R
ar VLG \! L

shows that the frequency is also dependent upon the resistance
in the circuit, Rp is the tube resistance and the other symbols
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have their usual meaning. These equations although apnlying
only to the special cases where the resistance is in series
show that some advantage might also be taken of the change
in frequency due to & change in the effective resistance of
the coil. This can be done by using an oscillator with more
then one tuned circuit, such es a tuned plate-tuned grid
oscillator.

Figure I for a tuned plate-tuned grid oscillator shovs
that any change of loading or frequency variation in the plate
tank circuit will produce a change in plate current.

T : Figure I
! ——___—-“\. y LT T
Plate | A /71 —
gurrent, xv\ ,*; — Loaded
P - L
Vo —
Unloaded

Frequency of Plate Tank Cifcuit —_

DESCRIPTION OF OSCILLATOR

The particular oscillator used was a tuned plate-tuned
grid oscillator, with the plate tank coil consisting of
three turns of bare No. 12 copper wire wound close-spaced
around the combustion tube (23 mm. pyrex). In order to
obtain the maximum L/C ratic no additional capacity was placed
in parallel with this coll, the stray capacity and plate to
cathode capacity of the tube being utilized. When a 6J5
triode was used, this gave a resonant frequency of approxi-
mately 65 megacycles; end with a 955 acorn: tube the resonant
frequency was 100 megacycles. The frequencies were measured
by the Lecher wire method.

The coil was mounted directly to the circuit to avoid any
unnecessary losses in the lead from the coil to the oscillator.
The circuit (Figure 2) was constructed on & plece of Lucite
8 x 11 cm. and a steel rod connected perpendicular to the

T SETE e -



plane of the Lucite, The rod was then mounted by meons of
a regular clamp holder to a long steel rod running perallel
to the Pyrex combustion tube. This arrangement permitted
the measurement of flame speeds over &ny section of the com-
bustion tube by merely moving +the coil and oscillator along
the tube.

Tuning of the oscillator vas achieved by placing &
vacuum tube voltmeter across Ri and tuning Ci for a maximum
voltage i.e. & minimum current. Ca2, which controls the
feedback, is then adjusted until the circuit goes out of
oscillation easily when either Ca is varied or when one holds
his hend in the vicinity of L.

The circuit values are not critical although maximum
sensitivity will be obtained when R1 is as large as fecasible.
In order to obtain a high Q for the overall cirfu}t, Ca should
be large compared to Li, and R» should be large‘7/. The
value of Rz is usually limited by the fact that when it be-
comes excessively large the time constant of RaC2 will cause
the grid bias to build up until the tube blocks i.e. is "cut-
off". The circuit then ccases to oscillate until the con-
denser C» has discharged sufficiently to permit the tube to
again conduct and oscillations to take place. The cycle 1is
then repeated giving bursts of oscilletions, & phenomerna
which is commonly called motorboating. In most oscillators
this cannot be tolerated. However in this application motor-
boating at a frequency sufficiently high so that it does not
pass appreciably by the choke coil, to give a trigger pulse
to the chronoscope, is not objectional. In fect it has been
found to increase the sensitivity considerably.

with a BY voltage supPly of 400 volts the D.C. voltage
at the point "output pulse" is '35 volts and a voltage pulse
of approximately 4 volts 1s obtained. When motorboating 1is
allowed the D.C. voltage 1is 80 volts and the pulse voltage
is approximately 15 volts.

Tre flame speed was measured in & stoichiometric n-butane
+ air mixture at 200 mm. Hg. pressure. Other pressures and
compositions gave equally satisfactory results.

SUGGESTED APPLICATION

It is suggested that in addition to the use described
herein this type of flame detector might be used in industry
es a combustion protection control i.e. as & safety measure

v
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to indicate whon a flame goe? oyt. At present the indicators
used include such things as:\12/ (1) flame conductivity
measurements, (2) photocells, and (3) the utilization of the
flame rectification principle. The high frequency oscillator
detector should prove a much simpler and cheaper plece of
equipment than those already in use, : '
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LEGEND TO FIGURE 2

T - 955 Acorn tube _

Ci1,C2 - 25 mmf. tuning cdndensers, Cardwell ZR-25-AS

C3,Cq - 500 mmf. midget mica condensers

L - Three turns No. 12 copper wire, 1/2 inch in
diameter and 3/4 inches long.

Lo - Three turns No, lé'copper wire wound close spaced
around the reaction tube.

Ls - 2.5 mh. R. F. choke

Ra - 1 megohm resistance

Ra - 0.5 megohm resistance

The filement and plate voltages were obtained from

an electronically regulated power supply.
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EFFECY OF VESSEL SIZE AND SURFACE COATING CN

THE COMBUSTION OF BORON TRIETHYL

By Richard S.VBrokaw And Elmer J. Badin
(Transmitted by Robert N. Pease)
Department of Chemistry, Princeton University

Princeton, New Jersey
Conﬁract NOrd-7920, Task PRN-3
Technical Paper No. 27
March 25, 1947

SUMMARY

The effects of the diameter of the explosion vessel and
of surface coatings on the spontaneous combustion of boron
triethyl and oxygen has been studied. In general, decreasing
the bulb diameter raises the explosion limit; bulbs gself-
coated with reaction products raise the limit. Good agree-
ment with collision theory for variation of total pressure
and diameter of reaction bulb has been obtained. In addition
the effect on the explosion limit of various other surfaces

has been determined.
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INTRODUCTION

Studies of the spontanecus combuation cf zlnc dimethyl-
oxygen, nickel carbonyl-oxygen and a%uTinum borohydride-
oxygen have previously been reported 1), All such combus-
tions have been carried out in spherical pyrex bulbs anc
have been characterized by formation of solid reaction pro-
ducts. Formation of solid reaction products or "mists"
suspended in the gaseous mixture would undcubtedly be expected
to have an effect on the combustion characteristics. As a
first step in evaluating the effect of surface coatings and
vessel size, the combustion of boron triethyl has been studied
under various conditions. The effects of flask size and
various surface treatments on the combustion limits of boron
triethyl-oxygen mixtures at 0°C. are reported here.

APPARATUS AND METHOD

The apparatus used is shown in Figure I. The B(CzHs)s
was contained in bulb A. Bulbs B and B' were used for gas
storage, the gases being admitted through stopcocks C and C'.
Air from the room was admitted through a charcoal-calcium
chloride dryer D. Reaction bulbs, E, were spherical flasks
of volumes close to 50, 150, 200, 500 and 1000 cc. correspond-
ing to calculated inside diameters of 4.6, 6.6, 7.4, 9.8 and
12.7 cm. respectively and were fitted with 10-30 ST joints.
Oxygen was stored before reaction in the reservoir X. Both
the reaction bulb E and the storage reservoir X were thermo-
statted. The connecting tubing between them was 6 mm.
djameter, to permit rapid introduction and mixing of reacting
gases. Pressures were measured on a direct reading manometer
M and with a McLeod gauge F, designed to recad pressures over
a range of 0,0-15.0 mm. -

Reaction bulbs were cleaned by treatment with boiling
concentrated nitric acid followed by six rinses with
distilled water. Drying was carried out over-night in an
oven at 135°C., followed by blowing the flasks with dried air.
Coatings were applied after this standard cleaning procedure,
but coated bulbs were dried before use.

Bulbs were attached to the apparatus and evacuated to
a pressure of about 10”4 mm., end B(Cz2Hs)s vapor admitted
to the reaction bulb to the desired pressure., The reaction
buldb was then closed off by its stopcock. Oxygen was
admitted to the reservoir X in an amount sufficlent to give
the desired final pressure when the connecting stopcock was

tvend
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opened and the gases allowed to mix. Experiments vere
carried out in a darkened room in order to mai:e observation
of faint flashes, Flashes occurred immediately on opering

“the stopcock, without measurable induction periocd.

Since all the limits observed were below 11 mm. total

ressure, accurate measurements of the pressure of B(CzHs)s
?always less than 0.6 mm. at the limit) were necessery.
While it is realized that the accuracy of McLeod gauge read-
ings are subject to gas law deviations, particularly great
with gases below their critical temperatures, it was felt
that at the low pressures studied these deviations were of
lesser significance. Also, the Mcleod gauge permitted
readings to less than ¥ 0.01 mm. in the pressure range of
0.00-1.00 mm., yielding pressure rcadings which were precise
relative to one another, if not on an absolute basis. It
wvas felt that the greater precision obtained using this
system of metering was justifieble.

In the combustion experiments reported here the manner
of addition of the reactant was of importance. In each
case the oxygen vwas admitted rapidly to the boron triethyl
vapor. It was noticed that if the addition of oxygen was
slow, & slow burning or sustained "diffusion flame" resulted.
This was true especially at pressures considerably above
(-~ 150 mm.) the explosion limits and at high c¢oncentrations
of B(CzHg)a (-~ 0.20 mole fraction).

Boron triethyl was prepared from the Grignard reagent
and boron trichloride-etherate. It was purified by several
distillations. As a final purificetion step 125 g. was
fractionated in a helium atmosphere through a 20 plate
column, A middle fraction of 20 g. (b, p. 95.0°C.) was used
for all experiments. ’

RESULTS AND DISCUSSION

In a previous study of the combustion of zinc dimethyl(‘)
it was observed that below the explosion limit a slow and
measurable oxidation of the metal alkyl occurred, An
increase in pressure led to an increase in the rate of the
slow oxidation finally going over into explosion. No such -
slow oxidation has been observed in terms of pressure-change
or appearance of a mist with boron triethyl below the
limit for periods as long as 1000 seconds. It appeared thet
reaction occurred instantaneously or not at all, that is,
there was no evidence of a measurable induction period.




-4

Initially & considerable amount of work was carried
out at the reactant temperature of 25°C, In order to
magnify any charnges produced on the limits by varyin§ the
scale of operations the temperature wes lowered to 0°C.
In Table I data are given for the explosion limits of 2
5% (0.05 mole fraction) mixture of boron triethyl in oxygen
at 0° initicl reactant temperature with varying bulb sizes
and using clean "dry" pyrex surfaces and surfcces self-
coated with reaction products. In the latter case the limit
was approached from above; that is, successive runs werc
made in the same bulb with decreasing total pressure until
the 1imit was reached. In this way some degree of uniformity
in the coating produced wes achieved,

In Table I the product pd {(where p = total pressurc,
d = diameter of reecction bulb) has been c?lculated. From
kinetic theory as shown by anoluchowslci(2 the number of
collisions suffered by a molecule in trevelling & distance
»X is

= = 31 _pX° |
z EALI i (1)
y N

wvhere A 1is the mean free path of the molecule., Assuming
that destruction of chain carriers occurs at the walls, the
maximum displacement 2X will be proportional to the
diameter d of the bulb. In addition it may be assumed thet
A will be inveraely proportional to the total pressurc at
" low pressurcs. Therefore (1) will reduce to

z = (constant) P2d? (2)

Since & critical value of describes the explosion limit,
one would expect the product pd to be constant &t the limit.
The values calculated in Table I 3show this to be &
reasonably good approximation. These points have been
plotted (Figure II) and can be seen to fall on the curve
calculated for an average pd value in each case.

The same relationship has been sho(n)to be true for
various other combustions. N. Semenova 3/ obtained pd values
for the lower 1limit of hydrogen-oxygen combustion which
checked to within 2.5% in vessels where d was grecter than
15 mm. Values were 25% low for a vesse% ?f 6 mm. diamcter.
Earlier, Hinshelwood and Moelwyn-Hughes'4/ studied the same

N &
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TABLE I

EXPLOSION LIMITS OF B(C2Hs)s IN OXYGEN

(0. 05 mole fraction boron triethyl in oxygen.)
( Temperature 0°C.)

Bulb Diameter" Total [B(caa,),] [02] pxd
Pressure
(cm.) at (mm.) (mm.)
bimit
(om.§

Clean "dry" pyrex surface:

4.56 7.5 0.375 7.1 34
6.56 h.3 0.215 4.1 28
7.38 4.1 0.205 3.9 30
9.82 3.1 0.155 2.9 30

12.66 2.1 .0.105 2.0 27
Surface self-coated with reaction products:

4,56 10.7 0. 535 © 10.2 49
6.56 9.0 0.4 8.5 59
7.38 7.3 0.365 6.9 54
9.82 4.7 0.235 4.5 46

12.66 3.6 0.18 3.4 46

* Calculated from the volumes of the near-spherical bulbs.
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reaction with considerably less consistent results.

N. Semenoff'S’/ has investigated the reaction between
phosphorus and oxygen. In his experiments the partial
pressure of phosphorus was held constant, and it was shown

that P02d2 should be a constant., His results were in

agrecment with this, In Dalton anéd Hinshelwood's s) work
on the reection between phosphine and oxygen pd varied
between 3.1 and 3.9 for surfaces coated with reaction
products, while somewhat lower values were obtained with &
phosphoric acid coated surface,

From Table I and Figure II it can be seen that the
general effect of the reaction product coating was to raise
the explosion limit. Another significant difference was that
produced on the nature of the visible "flash" produced.

This difference is shown for a given diameter buldb in

Table II. A decrease in pressure for & clean surface led
to a transition from brilliant flashes to dull flashes
visible only in a darkened room. Also an occasional anomaly
was noted as shown in Table II. The sane experiments with
"dirty" surfaces completely eliminated this region of "cool"
flames leading to a sharp transition to no reaction. It
thus seems that the surface of & clean "dry" bulb can poss-
ibly catalyze the "cool" flame formation. The function of
the reaction products in raising the limit seems to be
essentially elimination of this region of barely visible
flashes. It also definitely lowers the region of bright
green flashes,

A variety of additional surface treatments was carried
out. These are chown in Table II1. In each case clean
bulbs were coated with the material and dried in an oven
at 135°. A series of clean bulbs treated in the manner
shown was used in locating the 1limit. As can be secn no
strikingly significant differences from the limit produced
with a clean pyrex surface were noted.

The initial work (bulb diameter 6.56 cm.) at 25° hes
led to the qualitative conclusion that a sort of upper
1imit may exist for the bright green flash observed. Thus,
for a constant composition of 5% (0.05 mole fraction) boron
triethyl in oxygen the bright green flash was observed
from about 10 mm. to 100 mm. total pressure. At pressures
above 120 mm. the flashes observed were definitely less
brilliant. It was also noted that when the ratio of boron

vendd
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TABLE 11

NATURE OF FLASHES OF BORON TRIETHYL WITh OXYGEN

(0.05 mole fraction of boron triethyl in oxygen.)
(Temperature 0°C. 6.56 cm. bulbs)

Total
Pressure ' Nature of Flash
(mm.) : :

Clean "dry" pyrex surface:

19.3 ' Bright Green

17 .6 " "

16 .5 n "

1=.0 ] "

13 .6 . 1" n

13 . l‘ ’ " "

12.6 Dull Green

12.0. Faint Bluegreen

11.9 Bright Green
3.2 Bluegreen

.0 ‘
6.3 "
4.8 Fa%nt Bluegreen
l): :ﬁ n "
4.2 No Reaction

u .0 1" "

Surface self-coated with reaction products:

13.6 " Bright Green

]-* 6 n "

lé : 8 ] o

10.4 " n

1" "
g.g 11} "

' 9.2 " "
9:0 n L
9.0 Nq Reac&ion
9.0 '

n "
8.8 .o
" "
g:g n - n

s b b e T G eope W 8 KRR b o (S ariaen s R L ALY
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TABLE III

EFFECT OF SURFACE TREATMENT ON EXPLOSION LIMITS OF

BORON TRIETHYL IN OXYGEN

(0.05 mole fraction B(CzHs)s in 02.)

(Reactant temperature 0°C. 6.56 cm. diam. bulbs.)

Total
Type of Surface Pressure - p xd
at Limit
(mm.)

Clean "dry" pyrex surface: (oven dried

at 13sgc.§ 4.3 28
Baked pyrex surface: (dried with flame :

under vacuum) 5.1 33
Surface self-coated with reaction pro-

ducts. 9.0 59
HaBOs (rinsed with saturated solution . _

and oven dried at 135°C.) 4.9 32
Parraffin (rinsed with 1% sol'n in

n-pentane and oven dried at 135°C.) 5.0 33
HC1 (rinsed with concentrated HC1l and

oven dried at 135°C.) 5.1 33
KC1 (rinsed with 5% solution and oven

dried at 135°C. 4.1 27
KOH (rinsed with 1% solution and oven

dried at 135°C. 4.8 31

ot




-9-

triethyl to oxygen was increased at a given total pressure,
the brilliance of the flashes diminished. Apparently an
increase in boron triethyl concentrotion has a quenching
effect on the radiation.

It may be added that the brilliance of the flash
understandably increased with vessel diameter.

Though no detailed determinations of limits at other
than 5 volume % were made, explosions were observed over
a range from 5-60% boron triethyl at low pressures. It
may be added that stoichiometric butane-oxygen mixturcs
were ignited by small concentrations of boron triethyl. A
stoichiometric mixture of n-butane in oxygen (0.133 mole
~fraction n-C4Hio in-0z) with varying amounts of B{CoHs)s
was exploded at a total pressure of 100 mm. The data con-
tained in Table IV show that a very definite explosion

TABLE IV

EXPLOSION OF STOICHIOMETRIC n-BUTANE-OXYGEN MIXTURES WITH
B(CoHs) s '

(Total pressure 100 mm., Temperature 20°)

Pressure .Pressure
BsczH )3 ' C4Hi0-02 Mixture Ncture of Explosnon
mm.i rm, :
10 90 Very faint flash
5 95 : Faeint flash
3 97 Very bright explosive
o ' flash S
1 99 No reaction

resulted with only about 3% B(CzHs)s. Moreover, all the
experiments shown in Table IV resulted in a neglible pressure
change except the 3% experiment which had a large negative
pressure change. ‘

'L~;} ”
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ADDENDUM

Below the expicsion limit no visible reaction between
boron triethyl and oxygen was apparent. It seems very
likely, however, that a reaction of boron triethyl with
oxvgen (possibly an instantaneous one) does occur. A
series of experiments was carried out at low temperatures
and pressures to determine the products formed with oxygen.
Boron triethyl vepor was metered into a 500 ml, reaction
bulb at 20°C., the vapor was then condensed out at -795°C.
(carbon dioxide-acetone bath) and an excess of oxygen added
slowly. A small amount of oxygen absorption occurred &t
-79°C. The temperature was then raised to 20° during
which time additional oxygen absorption occurred. The mix-
ture was allowed to stand at 20° until a constant pressure
(no additionel oxygen absorption) resulted. The resulting
product was an oily liquid, stable in air at room tempera-
ture. For two experiments carried out in this manner
analyses vere

(1) 9.15 % H, 42.16% C.
(2) 9.74% % H, 45.84% C.

The average value was 9.45% H, 44.00% C. which compares
with calculated values of 9.34% H, 44.5% C. for the com-
pound B(C2Hs)a.2 Oz. From the pressure data for oxygen
consumption enough oxygen was absorbed in both experiments
to give an average value corresponding to B(C2Hsg)a.1.7 O2.
This figure was uncorrected for the vapor pressure of the
compound formed. A value of only 10 mm. for the vapor
pressure would raise the value to 1.9 or 2.0 O2. .

The same addition compound was titrated for peroxides
using the sodium thiosulfate-iodide method. In three
experiments in which boron triethyl was reacted with oxygen
as above, potassium iodide solution was added to the frozen
addition compound, and the mixture allowed to warm to roon
temperature. The iodine, which was only slowly liberated,
was titrated with sodium thiosulfate (starch indicator) .
The results corresponded to 1.04-1.09 equivalents I per
mole B(Csz) 3

The oxygen addition compound would not decolorise KMnO,
after solution in 2% H»SO,. On the other hand, when the
experiment was repeated without addition of oxygen, there
vas a reaction with acid permanganate solution. The end-
Point was not sharp, but about 2.2-2.45 equivalents KMnO,
reacted per mole of B(CzHs)a.

There is, therefore, evidence of the formation of an
oxygenated intermediate, but its nature is not yet clear.

vt
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EFFECT OF TEMPERATURE ON THE LOW-PRESSURE IGWITICH LIMITS OF
n-BUTANE IN AIR AND OXYGEN
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(Transmitted by Robert N. Pease)
Department of Chemistry, Princeton Univerelty
Princeton, N. J.

Contract NOrd-7¢20 Task PRN-3
Technical Paper No. 28
July 1, 1947

Summary

Spark lgnition limits for n-butane in air and oxygen have
been determined at 25°, 100, 200° and 300° for downward propa-
gation in a 25 mm. glass tube. The lean limits at 760 mm. are
nearly the same in air and oxygen, and are somewhat broadened o
at higher temperatures. (2.5 to 1.7% C H;o between 25° and 300
C.). The rich limit in air is moderately increased (6.2 to
7.6% C.H ¢), whereas that in oxygen remalns nearly constant at
ebout 40% CeHi1o. Pressure minima occur near stolchiometric
composition in each case. That for alr is lowered from 82 to
46 mm. (25° to 300°C.) while that for oxygen 1s nearly
constant at 26 to 29 mm,

Introduction

In Technical Paper No. 5 of this serles, data on the
ignition of n-butane as a function of prescure at room
temperature were presented. In view of the fact that the
entering air in a rem=-jet 1s at an elevated temperature, it
was of interest to investigate the temperature effect.
Results are here reported for ignition in both alr and oxygen
at 250, 100°, 200° and 300°C.

Apparatus and Method

The apparatus and method were essentlially the same as
previously reported. The gases were pre-mixed and introduced
into a 25 mm. I.D. Pyrex tube placed vertically with a spark
gap at the upper end (downward propagation). Ignition limits
were filxed within about 3 mms.

i
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The ignition tube was contalned in a somewhat larger
tube around which nichrome wire was wound, leaving spaces
to permit observation of explosion, This was in turn
jacketed by a still larger tube to minimize temperature

b variation, Mercury thermometers in contact with the
outer wall of the explosion tube served for temperature
determination. :

A two-liquid manometer (toluene-mercury) was used in.

! preparing mixtures in the lower pressure range.
Table I
Fressure Limits for Combustion of n-Butape-Alr
(Downward Propagation, Spark Ignition)
Temgerature Volume % Pressuie, Tgmp. Volume % Eressufe
‘-p=Butane Limit (mm. p-Butane imit (mm.
He.) —Hgd
o (-]
25 2.2 760 200 1.7 757
. 2.7 120 2.1 187
Bed 100 2.6 V(4
4.0 82 2.8 66
4.6 85 3.5 53
* 5.2 116 4.0 51
5.4 121 5.0 62
5.8 304 5.6 105
6.2 760 5.9 131
R 6.4 206
° 7.4 757
100 2.1 763 ‘

2.6 122 300 1.7 752
3.0 86 2.0 325
3.7 64 2.2 75
4.3 65 2.6 58
5.4 191 3.2 54
6.8 763 Se? 49
4.5 46,
5.1 53
5.7 84
. 6.2 108
6.4 91
6.7 94
7.0 124
7.0 152
. 7.2 229
7.6 758

- - Me e v emea n teast. wlt et s ek elakad B Betd o > g



3=
Table II

Pressure Limits for Combustion of n-Butane-Oxvgen
(Downward Propagation, Spark Ignition)

Temp. Volume % Pressure Limit Temp, Volume % Pressure

© n-Butane _(mm, Hg.)  (°C,) n-Butane Limit (mm.Hg)

(-] [.] .

25 2.8 795 200 1.7 757

3.8 128 2.0 438

4.8 B6 2.5 55

5.7 47 3.5 39

8.1 31 4,6 34

12.5 27 6.2 29

16.2 28 7.3 28

19.9 33 9.3 26

24.6 35 15.1 26

28.1 87 23.0 32

30.4 106 27.4 56

33.0 68 29.6 68

35.4 164 335 56

37.5 300 37.2 67

40.1 758 39.6 275

41.3 758

5
100 1.9 74 0

2.8 79 300 1.7 763

3.0 64 2.0 137

4,1 49 2.2 113

6.8 28 2.8 55

8.2 26 5.0 31

13.1 24 8.3 29

15.3 26 13.9 27

19.8 30 14,3 31

24.8 32 15.1 29

29,7 8l 19.9 31

30.0 80 25.0 38

32.4 70 29.4 45

34.3 77 32.4 65

38,1 238 35.1 62

41,3 756 3663 53

37.6 ’ o7

1L-f
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Results

Experimental data are presented in FiguresI (air) and II
(oxygen) and Tables I and II. In each case it was found that
the low-preesure 1imit came near stolchiometric composition
{2.1% in alr and 13.3% in oxygen). For the air mixtures, thls
l:w-préssure limit was 82 mm. at 25°C. dropping to 46 mms. at
:00°%C.; whereas for the oxygen mixtures, it remalned falrly
constant at 26 to 29 mms. The lean limits for air and oxygen
mixtures were very similar, both dropoing from about 2.5%
butane at 25°C. to 1.7% at 300°C. The rich limit for air
mixtures was raised from .6.2 to 7.6% (25° to 300°C.), whiie
for oxygen mixtures 1t was. nearly constant at 40 to 41%.

It thus appears that apart from the considerable drop
in the low-pressure minimum for near-stoichliometric air
mixtures there is relatively little effect of temperature on
the ignition limits of n-butane in the 25°-300° range. Thils
s the more remarkable since at 300° and above, the thernial
reaction becomes appreclable - a fact which prevents measurements
at still higher temperatures. Evidently the critical ouantitles
determining spark sensitivity are not very responsive to
temperature change, and are not very directly related to the
factors which determine the onset of the normal thermal reaction.
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SUMMARY

Burning veloclties of nitrogen-oxygen—butadiene-l,3 and
Leliun-oxygen-butadiene~1,3 have been measured at atmospheric
and reduced pressures. At atmospheric pressure the ratio of
3.7:1 for the maximum burning velocltles was ocbtained for
helium compered to nitrogen as the inert gas. Reduction of
pressure caused an lncrease then a decrease in burning
velocity for helium-oxygen-butadiene-1,3. The maximum value
of the burning velocity occurred at 300 mm. pressure.

INTRODUCTION

The characteristics of nitrogen-oxygen-butadiene-1,5
flames and helium-oxygen-butadiene-1,3 flames have been
studied at reduced pressures with especial regard to burn-
ing velocities. It has been .previously shovm that the
burning veloclity of a hydrocarbon-air flame increased with
decreasing pressure in the range studied.® A similar study
has been made here with helium substituted for nitrogen.
It was anticipated that this substitutlon, due to large
differences in the thermal conductivities, heat capaclties
and diffusion coefficients of nitrogen and helium, would
lead to broader limits and larger burning velocities than
those found when air was used as oxidant.

APPARATUS AND METHOD

The metering system and low pressure apparatus used were
those described previously!. In each case flows were adjusted

e b e et e = A e ———————— oA ————— VAT 9 St Tl e o
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to the desired rate at atmospheric pressure and then throttled
down to the low pressure. A 10.55 mm. I.D. quartz burner was
used for the low pressure measurements. Two cathetometers, one -
mounted for measuring vertical distances and one mounted for
m3asurling horlzontal distances, were used for measuring the

2ead space, flame cone height and cone base dlameter. A second
“projection method" was used for deternining the flame
‘ilmensions. In this method a light-tight box fitted with a
transparent screen at the end was mounted directly behind the
Tlame., An 80 mm. diameter, 100 mm. focus double convex lens

vrag mounted in the box so that the flame was just outside

the focus. In this way an inverted real image of the

statlonary fleme was cast on the screen and traced on a thin
olece of paper. A beam of light was used to obtain a projection
of tne burner tube of known outside dimension. By using an
enlargement factor it was possible to determine all the flame
dirensions including the dead space. The method was essentially
that used by Garsyth, Forsyth and Townend?3,

Three methods were used for determining the cone areas:-

(1) Calculation using base diameter and flame height on
the basis of an ideal cone from the cathetometer
measurements.,

(2) Calculation as in (1) with measurements taken from
the projected image instead of the cathetometer
measurements. .

(3) Calculation from the projected lmage by“obtalhing the
lateral areas of frustums into which the projected
image was divided. .

Burning velocities were calculated using?®

S = Vv/A
where : :
S = burning veloclty in cm. per sec.
V = volume feed rate of flow in-cm.3 per sec,
at the operating pressure. '
A=

flame cone are? in cm.2 calculated from
T r{ra + h2)t/a2 :

Data for areas and burning velocities (v/A in cm. per sec.) -
calculated by the above three methods are collected in Table II.
In each case burning velocities were based on the outer cone
areas. At the lower pressures the reaction zone appears to
become thicker. If burning velocities had been based on the
inner cone border or an intermediate border, somewhat larger
burning velocities would have resulted.

To determine burning velocities at atmospheric pressure
a 6.66 mm. I.D. mantled (25 mm. I.D. mantle) quartz burner vwas
used.

Butadiene-1,3 was obtained from the Matheson Company.
Hellum-oxygen mixtures were obtalned from the American Oxygen
Company. By gas analyses the helium~oxygen mixture contained
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about 21% oxygen (average of several tank mixtures).
RESULTS AND DISCUSSION

In Table I and Figure I data are shown for burning
velocities of hellum-oxygen-butadiene-1,3 and nitrogen-oxygen-—
butadiene-1,3 for a 6.686 mm. burner. From these data 1t can
be seen that the ratio of the maximum value for hellum as
compared with nitrogen is 3.7:1 corresponding to values
of 163 and 43.9 cm./sec. There is, thus, a striking increase
produced in the burning veloclty when helium 1s substituted
for nitrogen.

Data at reduced pressures (a 10.55 mm. diameter burner
was used so that lower pressures might be attained) are shown
in Table II. The variation of burning veloclity with pressure
has been plotted from values obtained from graphs of the data
in Tables I and II for the composition 3.68 vol.% and 300%
butadiene-1,3. For hellum-oxygen this correlation indlicates
an increase in burning velocity with decrease in pressure
dovm to 300 mm. Below this pressure the burning velocity
of helium-oxygen-butadiene-1,3 mixtures decreases.

Higher burning velocitles in "helium air" have been ob-
served in methane combustion by Coward and Jones¢., As they
point out, the lower heat capacity of hellum results in a
higher flame temperature. Trhis is borne out by the calculated
values given in Table III. :

The concentrations of H, 0, and OH have also been calcu-
lated from the thermodynamic data and are included in Table
III. It will be noted that the increase in eguilibrium H-atom
concentration at either pressure on substituting rellium for
nltrogen roughly parallels the increase in burning veloclity.
Assuming that the controlling factor is the back-diffusion
of H-atoms from the flame front into unburned gas, an approxi-
mate solution indicates that the burning velocities should
be given by /
u = A(CQD)1 2

where
A = a coefficient depending on mixture composition;
Co = equilibrium H-atom concentration at flame
temperature;
D = coefficlent of diffusion for H-atoms into
unburned gas.

This equation 1s roughly obeyed (Table Iv) when account 1is
taken of the somewhat greater diffusibility into "helium

air", The higher flame velocities at lower pressures follow
from)the increase in diffusion coefficients (greater mean free
path)e. : .
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Teble I

BURNING VELCCITIES OF NITROGEN-OXYGEN-BUTADIENE-1,3 Al

YELIUM-OXYGEN-BUTADIENE-1,3 AT ATMOSPHERIC FRESSURE

(6.66 mm. I.D. quartz mantled burner)

Ostdant  C.He-1,3

ket

Rate .

Rate »
(1/min.)  (1/min.)

Vol.%
C‘Hg'l,s base

Tlame

diam,
V‘mm-l

12.9 0.3%

0.39
0.47
0.55

- 0.62
0.72
'Jo 78
0.83
0.91
0.99 |

Nitrogen-oxygen:
v 4.00 0.121

0.139
0.151
0.163
0.171
C.187
0.200
0.216
0.277

2.86

3.18
3.81
4.02
4.96
5.70
6.16
6.51
7.10
7.79

2.93

. 3.36

3.64
3.92
4,10

4.48 :

4.76
5.13
5.38

lower
6.80
6.70
6.70
6.70
6.70
6.70
6.70
6.80
upper

o o s ¢ O
monuuwowsmé
e}

L d

NENESENESEN BN LS
L]

<
K,
S,
®
e

* Rates at 25°, 760 mm. pressure.

stoichiometric mixture - 3.68 voO

flame Burning
height Veloclty
(cm./sec.)
(mm. )
1limit
14,7 126.
12.8 148.
12.5 153.
11.7 163.
11.8 161.
12.3 157.
13.4 146.
14.8 138.
limit
limit
14.85 37.9
13.80 41.9
13.55 43.9
13.50 44.5
14,50 40.3
16.15 35.4
18.70 22.9
limit

10% C‘Hb .
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(Footnotes from Teble II)

* All flov rates are given at tne pressure indicated in liters

(1)

(2)

(3)

per minute.

The height and dlameter at the base of the flame determined
by cathetometer and the area determined by

A=Tr(r2+ hz)x‘a

Dimens%o?s determined by projection and area calculated
as in (1).

Dimensions determined by projection, area calculated by
dividing the flame outline into frustums of cones and
maling a summation of the surface area using 1/2 (sum of
the perimeters) (slant height) to determine the area of
each frustum.

Table III

CALCULATED RADICAL CONCENTRATIONS FCR BUTADIENE-1,3 FLAMES IN

BELIUM-OXYGEN AND NITROGEN-OXYGEN
(stoichiometric composition: 3.68% butadiene-1,3)

O e e oL R O

e

it e M IR AR T A T eI B St S

Inert Total Burning Calculated Radlcal Concentrations
Gas . Pressure velocity equilibrium (atm.)
(atm.) .Eexpt.) " Fiame Tempera-
cm/ser.)  ture (°K) H 0 OH
N, 1 43, 2380, 0.C0088 0.00086 0.0039
He 1 143, - 2660, -  0.00430 0.00470 0.0115
.

N, 1/2 53. 2350. 0.00057 0.00057 0.00233
He 1/2 179. 2600. 0.00264 0.00273 0.00600

ad
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‘ Table 1V
. COMPARISON BETWEEN EXPERIMENTAL AND CALCULATED BURNING VELOCITY

RATIOS
—He - _He 1 atm. _1 atm.
N, expt. N, cal. "1/2 atleoypt, 1/2 atmy
Total pressure, 3.3 3.2 —— . emeaa-
l atm,
Totdl pressure, 3.4 3,1 e [
1/2 atm. " .
Inert gas, N — —— 0.81 c.88
Inert gas, He —_— — 0.80 0.90
REFERENCES

1. "Cone Areas and Burning Velocities of Butadiene-1,5 Alr Flames
at Subatmospheric Pressures," Technical Paper 10, May 25, 1946.

2. %agsygh, Forsyth and Townend, The Instltute of Fuel, p. 175
1945). . ‘

Se %ouy,)Annales de Chimie et de Physique, Series 5, Vol. 8
1879).

4. Coward and Jones, Jour.Am.Chem.Soc., p. 386, 49 (1927).
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BURNING VELOCITY

160 F TN He -0,
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100}
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60
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VOLUME % C,Hc-1.3
FIGURE | BURNING VELCCITIES
- " OF BUTADIENE -1,3
(6.66 inm. I.D. quartz montled burner)

(atmospheric pressure)
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SUMMARY

. An extremely cimple method of detecting lonization in
flames utillizing the flame conductivity without the Iintroduc-
tion.nl probes into the flame is described for use in the
measurement of flame zpeeds. The dpparatus consists of two
pieces of aluminum foil around the outside o:i e glass combus-
tion tube, a large resistance, and a source of D.C. voltage.
The small currents caused to flow in the flame betveen tlie ex-
terior aluminum electrodes produces a {low of current throuvgh
the resistance. The voltage pulse thus created is used to
trigger arn electronic chronoscope. Two distinct advantages of
the method are: (1) its extreme simplicity, and (2) the direct
measurement of flame speeds without the introduction of elec-
tirodes or screen wires inte the combustion tubve.
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2.

1§?RODUCTION
In a vecent paper(l) dezcribing the high frequency

oscillatoé as a “lame detector the di sadvantages of the

various electrical methods of flrme detection vere revieved

and & nev method presented which ayoided particularly the

necessity for introducing probes or other devices into the

combustion tube. The method described below has, in addition

to this advantage, the advantage of its extreme simplicity.

It consists of only two pieces of metal foil, a high resistance,

and a source of D.C. potential.

DESCRIPTION OF METHOD

The experimental arrangement uced is shown in :ig 1I.

Fig. I

Combustion tube———s——— Pulse to Chronoscope

>

|
R
Electrode BN ——‘L’\/V\/V\z——l

]
=~ E

Ga.p space - *. N.._/-f’

O W Vi """\ =

Electrode width

The electrodes were aluminum foil 5/1000 inch thick
and 0.7 to 5.6 cm. wide wrapped around the outside of the

combustion tube. The resistance R wa3 either 7 or 10 megohms,
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end the cource of D.C. voltage was & variable reculated
rectifier pover supply. For the measurement of flame speeds
two such devicea vere used to trigger an electronic chrono-

(2) o
scope . “on" and then "off".

DESCRIPTICI OF CIRCUIT OPERATION

The detector does not aqt due to & change in the éapacity
between the electrndes as one€ might at irst eassume. An
analysis of the circuit sho:'s that a decreacze in capacity due
to ‘on formation vould produce & positive pulse. The pulse
actuelly obtained is negative as 3een on & cathode ray oacillo-
scope 3creen and & deduced by its ability to trigger the elec-

: , (2)
tronic chronoscope previously described.

This detector may be assumed to operate due to the momen-
tary migretion of cherged particles (ions end electrons) in the
electric Tield between the electrodes. The equivalent elec-

trical circuit would be a3 shown in fig. II.

Fig. 1II

Pyrex tube wall —_ c——0

ﬁ Pu%is output
¥ -
! H| C <
s H Z R
Y| s
’ ? / F E
L He 7T
Inner tube surface — Metal foil

" "condenser plate"

as "condenser plate

PO et L E P LT A Lo P :

D L SR
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The two condensers'are formed by the two metal electrodes an
the glass =u face inside tre tube opposite each electrode.(')
The resistance R' represents the resistance between the tvo
inner glass surface "oondenser plates". With no flame in the
detector R' will be determined vy the surface resistance of

the glass and will be very large. The presence of ions in the
flame will reduce this resistance when the flame pesses through
the detector so that a very small current (~10-eamperes) will
flow in the circuit producing a voltage drop of the proper

sign across R.

OBSERVATION OF OUTPUT PULSE

In order to characterize the nev flame detector it was
necessary to determine the sire of the output voltage pulse.
Thié was done by protographing the pulse'on a cathode ray o03-
cilloscope screen and 1n some c&3€s3 by visual observation of
the pulse on the oscilloscope sciee€n. Since the pulse vas
taken from 8§ross A 10 megohm resistance and the C.R.0. input

| is only 1 megohm it vas necessary to use some type of impedance
matching device. For this purpose a cathode follover circuit

employing & AJ" t' iode was constructcd.

The photographs of the transients were obtained vith a
standard type three inch oscilloscope (Dumont 1A4-E) and &
Leica camera having an f 2.5 lens.* This was accomplished by

blocking out the stationary light trace on the oscillocscope

#*The writer vishes to express has appreciation to Mr. R. S.

B o'aw for the use of hisz camersa.
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screen with a narrow strip'of black paper. The camera lens was
shielded from 1ight by a blackened glass tube between the C.R.0.
screen and the camera, so that operations could be.carried out
in daylight, The camera lens waé opened prior to the transient

to be recorded and closed after the phenomena had taken place,

CHARACTERIZATION OF DETECTOR

A few preliminary observations of the effect of varying
- various parameters on the size and:type of pulse obtained from

the detector are presented below.

The effect of varying the eiectrode width and the gap
space 1s shown in table L, The output voltage inereases with
increasing electrode width and decreases with increas;ng gap
width, possibly goirg through a maximum,

TABLE I
3.13% n-Butane in Air at 200 mm pfessure
E = 700 volts R = 10 megohms
Electrode Gap Peak Pulse
Width Space - Voltage
~m, ~m,
0.7 0.1l 2,0
1.9 0.1 3.8
5o6 0.1 u‘s
' 5.6 002 nq8
506 005 303

The effect of thé pover supply voltage is demonstrated

in table II. An increase in power supply voltage causes an in-

e _ [ o e ) T
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crease in the output pulse voltage.

TABLE 1I
3.13% n-Butane in Air at 200 mm pressure
R = 7 megohms, Electrode width = 1.0 cm., Gap space = 0.1

Voltage Across Detector 350 600 700
Peak Pulse Voltage 0.42 1.4 1.5

A ccmparison of this flame detector with the high fre-
quency oscillator detector is presented in table III. Although
the new detector has the advantage of simplicity, it is less

sensitive than the oscillator detector.

TABLE III

R = 10 megohms, E = 700 volts, 3,13% n-Butane in Air
Peak Pulse Voltage

Pressure Oscillator Present

mm, Hg Detector Detector
150 9.0 -—- '
200 8.0 4.5

300 8.5 —

500 10.0 4.3

In an oxygen mixture at a considerably lower pressure

the output pulse is much larger than in the air mixtures above.

B L LT T TR o T ot SR gy SR 0 - -
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A mixture of 15.5% n-Butane in oxygen at 42 mm of Hg presszure,
vith the detector described in table II (E = 600 volts), gave

a voltage pulse of 18 volts.

The fléme speeds in the air mixtures were of the order of
60 cm/sec. and the pulse width at the base approximately 40
milliseconds. The pulses came to & point and were symmetrical.
Several times, particularly at higher pressures,two pulses
~ were observed, In the oxygen mixture the flame speed was
approximately 9,000 cm./sec. and the electrical disturbance
was actually a group of very sharp pulses over a period éf

approximately 40 milliseconds.

In some ¢ases the £1ame appeared to show a slight vibra-
tion as it pazsed the new detector. This was necver observed
with the oscillator detector. Nevertheless, the flame speeds
measured by the two methods agree within the experimental error

(less. than 2%).
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SUMMARY

Atomic hydrogen from & Wood'!s hydrogen discharge tube has
been reacted with molecular oxygen at low temperatures and
pressures, With an excess of hydrogen at liquid nitrogen
temperature a8 good yield of hydrogen peroxide was obtaired, but
at "dry ice" temperature the yield is zero, It i1s concluded
that at the low pressures involved (about 0,2 mms.) the reaction
takes place largely on the surface,
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INTRODUCTION

The reaction between atomic hydrogen and molecular oxygen
has been studied as being of basic interest for combustion
mechanisms, Data for this study are contained in this paper
with atomic hydrogen produced by electrical discharge.

APPARATUS AND METHOD

The apparatus used 1s diagrammed in Figure I. The dis-
charge tube G was constructed of 20 mm. 0.D. pyrex glass ard
was coated with phosphoric acid down to point X. Two hollow
cylindrical electrodes F and F' (length 20 cm., dlameter 27 1n.)
made of thin aluminum sheet with sealed in tungsten leads were
used for supplying the potentlial necessary to dissociate the
hydrogen. The leads were connected to a trensformer which at
atmospheric pressure_ would supply & voltage of ~.25,000 volts
(frequency 150 sec-1). The total length of the discharge tube
was approximately 2.5 meters.,

Hydrogen was supplied through throttling stopcocks C and
¢t from the electrolyzer E. The U-tube electrolyzer was fitted
with two platinum electrodes of large area. The electrolysis
11quid was a 10% solution of HsPO, and H2S04. 7Y varying the
current any desired rate of hydrogen could be obtained. The
hydrogen was introduced without drying.

Oxygen was i{ntroduced through a flovmeter system consist-
ing of a variable-head water column N, flowmeter M and static
menometer L., By varying the height of the vater column &a
constant flow of oxygen could be obtained. The flowmeter M
was of the cepillar type'calibrated by mercury displacement
for the range O to KO ce./min. at S,T.P. Oxygen was passed
into the apparatus through stopcocks D end D' which wvere
throttled down so as to maintain a zero reading on the static
manometer L. Water was used as the liquid in both manometer
1 and flowmeter M. :

In carrying out an”experiment the entire appaerastus was
evacuated to 10-4 or 107S mm, (McLeod gauge 2) . Hydrogen was
then introduced by opening C and C! sufficient to maintain the
1iquid level in E constant. From the quantity of electricity
used the amount of hydrogen could be calculated. The partial
pressure of Ho was read on MclLeod gauge 1 (calibrated for the
range 0-1,00 mm.). Oxygen was then introduced by opening D
and D' and the total pressure read. The reaction tube A and
trap B were then jmmersed in baths of the required temperature
end the discharge turned on, At the end of an experiment trap
A vas disconnected, 25 ml. of o% sulfuric acid added and the
peroxide formed titrated with standardized N/10 potassium
permanganate. In each case & sharp end point vas obtained.
The amount of peroxide adherring to the tubes X was washed
off and also titrated. The major portion of peroxide formed
vas condensed on the walls of trap A. On varming to roon
temperature it appeared in the form of slightly viscous drop-

vt
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lets. In determining the amount of water produced the trap
was first weighed and then titrated; water was determined by
difference,

The concentric reaction tubes leading into trap A were
made of 17.5 mm, O0.D, ard 8.0 mm. 0.D. tubing respectively.
Traps A and B were connected by about 80 cm, of untreated 17
mm, 0.D. pyrex tubing.

A helium-oxygen mixture containing 23% oxygen (quantita-
tive absorption in Oxsorbent) was obtained from the American
Oxygen Co. Calibration of flow rates for the helium-oxygen
mixture was carried out as for oxygen.

RESULTS AND DISCUSSION

Data are contsiaed in Table I for peroxide and water
formation from the reaction of atomic hydrogen with oxygen
at various temperatures.

TABLE I
VARTATION OF H202 AND H20 PRODUCED WITH TEMPERATURE

Pime, 1200 sec. Total pressure 0,27 mm.
Ha = 20.9 cc./min, STP pressure 0.24 mm,
0> - 2.55 cc./min. STP

Traep A Trap B
(main reaction trep) (80 cm. from A.)

Temp. H20» formed Hz0 formed Pemp. H202 formed H20 formed
oc, mllI- per mIIi- per oc. miIll- per ~milil- pev °

moles cent* moles cent* moles cent* moles cen:
20 0 0 0 0 =196 0 0 0.18 it
-79 0 0 1.06 23 =196 0 0 0 0
-196 0.765 33.5 0.82 18 «196 0 0 0 0

’L% yield on basis of oxygen introduced.
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Table I shows the following:

(a) When atomic hydrogen and oxygen
react at 20° and the products are
condensed at -196° no peroxide and
a small amount of water only &are
formed.

(b) At -79° reaction temperature no perox-
ide is formed but an appreciable amount
of water results.

\ - o
(¢) At -196 reaction temperature most of
_the oxygen is converted to peroxide.,
Some water 1s also formed.

If the initial step for peroxide formation were
H + 03 HO2 (1)

occurring in the gas phase, one would expect formation of Hz02

even at -79° or higher. Since this does not. occuy, reaction

(1) is apparentiy not involved. Geid and Harteck™ have pre-

viously shown that the amount of peroxide formed gradually

decreases to zero at -80° as the temperature is raised. Gelb2
has proposed the mechanism

W+ H=3WH l. (2)
(WH + He==3VW + E2) (21)
WH + Oz —aWho2 (3)
WHO2 + H——2W + H202 (%)

with the assumption that the activation energy for H202 form-
ation is about zero.

Analogous results have been reported by Rodebush, Keiger,
McKee and Quagliano 2 for the products of a discharge in water
vepor. However, the results differ in that an appreciable
amount of water is formed at -79° in the experiments here.
Both Geib 2 and Rodebush, Keizer, McKee and Quagliano 3 con=
clude that the reactions are heterogeneous., For water form-
ation Geib 2 has proposed a homogeneous three body collision
mechanism:

H + 02 ‘+ Ho —iH0 + OH (5)
"H+ 02+ M—>HO> + M (6)
HO> + Ho — H20 + OH (7)

Since some water is formed at the higher temperatures this
would seem to apply.

¥
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In the first set of data in Table II and in Figure II
conversions to Hz02 of amounts from 1.0 to 95.2 percent of the
oxygen introduced are shova. The presence of an increasgsed
amount of oxygen in the gas phase leads to greatly reduced per-
oxide formation,

The greatly decreased yield with additional oxygen 1is
probably due to deactivation of hydrogen atoms by recombination
in the vapor phase,

H+H4+ 02 Hg + 02, (Eq = 0) (8)

With excess oxygen this can occur to a much greater extent,
leadtng to a decrease in the H-atom concentration. In addition,
back-diffusion of the oxygen would also lead to a smaller H-
atom concentration at the point of mixing of the gases, In the
first four exporiments of Table II the rate of formation of
H.02 remains substantislly constant at 0.64 - 0,77 millimoles
per second for a wide range of oxygen concentration, indicat-
ing that, in this region, the rate of peroxide formation is
independent of the oxygen concentration. With a further in-
crease in the smount of oxygen the rates and yields drop great-
1y, indicating that some raaction such as (5) occurs. The :
amount of Hz02 formed vas practically linear with time as shown
in Figure III, although there was & slight decrease in both
rete and yield (Table II) as the time increased.

‘Data in Table III shov that peroxide formation is accom-
panied with vater formation.
TABLE IXI
WATER AND PEROXIDE FORMATION

o
(Time, 1800 sec.; Reaction temperature, -196 C.;
Hgz - 20.9 cc./min, STP, partial pressure 0.24 mm,)

‘Total Oxygen intro- Ratio Hz20 formed Hp0 formed
EII§I3'7F niTIi=- %

ress. duced milli-
mm.) O3./min, milli- moles moles moles?
STP moles Oz:H2z

intro-

duced
o.al} 1.00 1.3u o.oue ’ 1.08 810 0.67 ~200
0.27 2.55 3.41 0,122 1.13 33, 1,22 18,
0.39 11.7 13.7 0.562 0.6C4 3.9 0.61 1.9
0.55 20.9 28.1 1.00 0.189 0.7 0.70 1.2

ilg Yield calgulated on basis of oxygen introduced.
2} Accuracy - 0.15 millimoles.

P el
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In no case, except at very lov ratios of 0z:Ha introduced, is
all the oxygen accounted for indicating considerable escape
of unchanged molecular oxygen. :

A set of experiments haé been carried out in which a
portion of the oxygen introduced has been replaced by an in-

ert non-condensible gas, helium, These results are collected
in Table IV.

TABLE IV

EFFECT OF HELIUM ON H20» FORMATION

(Reaction temperature -196°C.,)
(H2 - 20.9 cc./min, STP, partisl press. 0.24 mm,
Time - 1200 sec.)

. oxidant Total Ratio H20z formed
cc/min, millimoles press. moles milli- %3 Average
STP O He mm.) Oa:Ho- moles -yleld rate :
intro- millimoles/
duced sec, & 104
2.55 2.28 ) 0.27 0.12 0.765 33.5 6.4
2.55 0.52 1.76 0.27 0.028 0.485 92.5 4,0
5.81 5.18 0 0.33 0,28 0.920 17.8 7.7
,5'81 1.19 3,99 0.33 0.072 0.505 76.1 7.5
11,7 10.4 0 0.39 0.56 0.473 4,6 3.9
11.7 2.40 8.05 0,39 0,13 0.560 23.3 4.7
20,9 18.7 0 0.55 1.00 0,189 1.0 1.6
20.9 4.3¢ 14.4 0,55 0,23 0,204 4.8 1.7

Excluding the first set of data in vhich practically all the
oxygen present in the helium mixture has been consumed, it is
seen that for each of the other cases the rate of peroxide
formation is substantially constant but that in eech case, with
helium present, the percentage of peroxide calculated on the
basis of oxygen is on the average .7 times as great, Substi-
tution of helium for oxygen thus allows a greater relatlve con-
centration of bxygen to react.

The explanation for this is probably that substitution of &
portion of the oxygen by helium minimizes reaction (8) so that

(1) Yield calculated on basis of oxygen introduced.




m

a greater concentration of H-atoms can react. The greatly in-
creased ability of H-atoms to diffuse through helium would also
tend to account for the observed results.

1t can not be decided vith certaint whether the ‘mechanism
of the reaction is as outlined in steps %2), (2'), (3) and (4) .
However, peroxide formation by & heterogeneous reaction prob-
ably does occur. This does not 4mmediately seem reconcilable
with results obtained in the mercury sensitized-photochemical
reaction. For this homogeneous reaction the mechanism proposed

by Taylor and Marshall*
H + 0p—¥HO2
HO2 + Ho—?H202 + H
H + E—Ha2

has been shown to apply. However, no necessary discrepancy
need exist. The hydrogen atom concentrations in experiments
using the discharge as source are much higher*, hence recom-
bination in the gas: phase i3’ favorcd, Also, the pressures are
much lower favoring the vall as 8 third body, except with an
increase in the oxygen concentration. .

SUMMARY

(1) A study of the rcaétion between atomic hydrogen and oxygen
has been carried out, Conversions of oxygen to hydrogen per-
oxide of from 1 to 95 percent, depending on the 02:Hz ratio,
introducad haye  beern obtained.

(2) The formation of hydrogen peroxide has been shown to be
essentially linear with time with & slight decrease in yield
and rate as the reaction progresses.

(3) Addition of helium increases the amount of oxygen convertec
to peroxide vhile maintaining the same rate of formation; the
reaction, thus, is independent of the oxygen pressure.

(4) The reaction betwoen hydrogen atoms produced by electrical
discharge and molecular oxygen to form hydrogen peroxide is &
heterogeneous One.

*The H-atom concentration was unknown in these experiments.

If one makes the rather improbable assumption,as pointed out
by Bonhoeffer and BoehmS ,that all hydrogen found in the H20
and H202 existed as atomic hydrogen;the concentration would be
of the order of 8 percent of the total hydrogen pressure.

the mercury sensitized phctochemical reaction this is of the

order of << 8 percent.

Vawd
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SEMI-ANNUAL REPORT - JULY, 1947

Contract NOrd-7920, Task PRN<3 ... /.v[:)_Iflci:Q;gr.;

Department of Chemistry, ELECTE E;F’t

r <. ’ ',
Princeton University NOV 23 188 .fg

Princeﬁon, N.J.

This Task was formally assigned to Princeton University
&8s an Associated Contractor of the Applied Physics Laboratory,
Johns Hopkins University, by letter dated June 19, 1945, from
A, F, Hussey, Jr,, Rear Admiral U.S.N, Chief of Bureau of Ord-
nence; E. N. Parker, Captein, U,3, N., by direction, in the
following terms-

"Research and development work is to be carried on in
connection with rocket launched, jet-propelled guided, anti-
aircraft missiles related to Task F (Bumblebee assigned to
the Applied Physics Laboratory, The Johns Hopkins University, :
by the Bureau of Ordnance, with special emphasis on combusticn  --:-
of fuels and fundamental research of chemical principles. gov-" ~ - -
erning the operation of such devices, This work shell include
. experimentation and testing of such fuels and principles, and
design and fabrication of supplementary equipment used in
carrying out this work. It shall also include cooperation
through consultation and otherwise, as may be practicable, with -
cther agencles concerned with the development or use of devices .
and techniques related to this Task PRN-3,"

The above has been supplemented by Problem Statement
PRN-3-A as follows-

PRN-3-A - Combustion Principles

By the assignment- of this problem under the scope of
Task PRN-3 of Contract NOrd-7$20, Princeton University is
directed to do the following work in accordance with the pro- =
visions of said contract: R

Conduct basic research on physico-chemical principles
involved in the combustion of fuels, including spe-
cifically the following:

A, PFlame Propagation.

Make experimental and theoretical studies of
flame speeds for laminar flow to a bunsen cone as-
a funetion of composition, pressure, temperature,
flow velocity, tube diameter, and Reynold's num-
ber; study the relation to calculated equilibrium
atom and radical concentrations; make use of

l DISTRIBUTION STATEMINT A }

Approved for public release
Distribution Unlimited =*:!
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THE HIGH FREQUENCY OSCILLATCR AS A FLAME DETECTCR

_ By _
Hartwell F. Calcote
.(Transmittéd b§ Robert N; Pease)
Department of Chemistry, Princeton University
Contract NOrd-7920, Task PRN-3 -
Technical Paper No. 26
. March 25, 1947 |

SUMMARY

- A new method of detecting jonization in flames utiliz-
ing the lcading characteristics of 8 high frequency oscillator
13 described fer use in the measurement of flame speeds. As
the flame passeﬁ4through‘an'oscillator tank coil which is
constructed around a combustion tube, the abscrption of energy .

‘due to ion formation and increased eddy-current'losseS'in the

gas causes &n increase in the plate current of the oscillator

~ which is used to trigger &an electronic chronoscope. . Two
" distinct advantages of the method are: (1) .direct measure-

ment of flame speeds can .be made without the introduction of

electrodes or screen wires into the tube, and (2) the point

in ‘the tube at which the measurement is made can be varied
at will. o '



(2)

spectroscopic, photographic-and sampling tech- o
niques; study the transition from laminar to : N
turbulent flow, especially at low pressures.

“SsESie——pgi—‘peastion Kinetics.

Make experimental and theoretical studies of the
kinetics of oxidation reactions, including the
oxidation of diborane, hydrazine, and related
substances; study the spon:vaneous ignition of .
fuels using addition agents.

Beginning April 1, 1947, the expenses of this project have
been divided equally between Contract NOrd-7920, Task PiN-3, .
and Contract N6-ori-105, Task III, Phase 2. (Letters: Office
of Naval Research 17 January, 1947, File EX0S:0NR:251, Serial
No. 9707; and Bureau of Ordnance 14 February, 1947, File: NOrd-
7920, Re9d-AKC/gep). From January 1, 1947, to June 30, 1947,
the amount charged to Contract NOrd-7920, Task PRN-3, was
$13, 701.21. : :

Authorization to treat the subject matter as unclassified
has also been recelived (Letter: Bureau of Ordnance, 21 April,
1947, File 'Ord-7920-Re9d ~-AKC/gep) .

SUMMARY OF TECHNICAL PAPERS

Experiméntal vork undertaken 1n'the past six mohyhs is
partially summarized in six Technical Papers, copies of which
are appended. . ,

Two of these papers (nos. 26 and 30) deal with methods of
flame detection and flame speed measurement in glass tubes
vithout the use of internal probes_or electrodes which might
interfere with the flame itseif, In one application the load-
ing characteristics of a high-frequency oscillator tank coil
are altered as the flame passes - due presumably to increased

- eddy current lcsses in the fonized gas. In the other case, two

narrov aluminum bands around the explosion tube are connected

through a high resistance to a gource of e.m.f, Passage of the

flame alters the resistance of the circuit producing a voltage
pulse which triggers an electronic timing circuit. ‘

The broadening of low-pressure ignition limits of n-butane
in air or oxygen as temperature 1is raised reveals some interest-
ing results (Paper No. 28). With oxygen the only effect is to
halve the lean 1imit between 25° and 300° C. The low-pressure
1imit remains fixed at about 25 mm, (Sgark ignition is one inch
glass tube; downward propagation). With air, on the other hand, .
the lean 1imit is only moderately reduced, but the lover pres-
sure 1limit falls from about 100 to 50 mms. -

In the field of spontaneously ignitable compounds, it is

i Sune R e Gl SR
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. ... Doginning April 1, 1947, thc expenscs of this project have:

l T T been dividédTequally between Contract NOrd-7920, Task PRN-3, and
Contract Nb-ori-105, Task III, Phase 2. Letters: Office of Naval -

Research 17 January, 1947, File EX08:0NR:251, Scrial No. 9707;

and Bureau of Ordnance 14 February, 1947, File: NOrd-7920,

Re9d-AKC/gep) . From January 1, 1949 to December 31, 1949, the

amoun’ charged to Contract NOrd-7920 Task PRN-3, was $16,330.82,

1

_ Authorization to treat thexsubject matter as unclassified -
. " has also been received (lettor: Bureau of Ordnance, 21 April, 1047,
File NOrd-7920-Re9d-AKC/gep) .- : ,

Since January 1950, thc following Technical Papers have been
" submitted- o : o

" No. 48. The Effect of Traccs of Oxygen on the Reaction of
" Aluminum Borochydride with Ethylene. '
: by Richard S. Brokaw

No. 39. The Kinetics of the Thermal Deccmposition of Diborane,
vith a Review of Structure Data. -
by Richard P. Clarke.

: The following articles based on project rescarch have becn
published- o ‘ ‘ : 4 -

Kinetics of the Non-catalytic Oxidation of Ammonia:
Flow Experiments. : : .
by Edgar R. Stephens and Robert N. Pease

(J.Am.Chem.Soc. 72, 1138 (1950))

The Low Temperature, Low Pressure, Hydrogen Atom
Initiated Combustion of Hydrocarbons. '
by Elmer J. Badin =
(J.Am.Chem.Soc. 72, 1550 (1950))

The Oxidation of Butene-l Induced'by Aluﬁihum Borohydridc.
by Richard S. Brokaw, Elmer J. Badin and Robert N.
Pease . (J.Am.Chem.Soc. 72, 1793 (1950) )

The Kinetics of the Reaction of Aluﬁinum Borohydride

Vapor with Olefins, : s E
by Richard S. Brokavw.and Robert N. Pease T
7 (J.Am.Chem.Soc. 72, 3237 (1950)) ' é
The Effect of Traces of Oxygen on the Reaction of -0
Aluminum Borohydride with Ethylene. T
by Richard S. Brokaw and Robvert N, Pcase WI
(J.Am.Chem.Soc. 72, 5263 (1950))
. S . 4
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" objects, described by the Press as *flying saucers®
were the subjsct oi @ full In!.elugénce study in 1851
The conclusions reached (LuSwd upon William of 0cc46"
Ragor) were thit all the incidents reported could .bai 3
expluined by one or othur of the tollowing causes:—
(u) Knuwn ustronomical :or weteoroloyical phenomena

“{b) MNistuken fuentiricstion ol conventional atrcraf
E bulloons, birds, etc.’

{¢c) Oyticul illusivns ami psycnolbgicai de}usions;’
(d) bslibclute hoaxes. X

o

-
b

2. The Auericuns, who carried out a similar investi
tion in 19-8/9, reached a simjlar conclusion. -
3. Nuthing has imppensd since 1951 to make the Air

Press stuterent3, the Sume 18 true in america. .
SN w. I wi Sending a copy of this o Lord Cherwell.

TR S

The Air Minister’s resbonse. revealing his ignorance of American
findings (Crown Copyright) :

.
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: nwmmw“.oi._nh&nwon“ﬂow hmnnnunnmmammﬂﬁﬁ to foller ~ig, w“a“mw”u "
~nd o began rotary oot “bout its ow
mmhmzn””oﬂkaumomwgaﬁm at m...u incredidls spocd ¢ ¢ - .&ow_u.w. w»nnmnM.oa
ey Courfo. © Cboorvors stotod tint .. move )
™t 1dontifiable with srythi (r crd reetar-inon’
. Svrhing thoy hed saen in the edr end reecle 03
mt ¢ nd 7 rrtion
- .-onow_uh.w.uwouo of that of 3 u_soom.»& star, Durrtion 2f ineident 1 5/20

s co- © . %ino of origin 19164¢ 2
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YRl SSIFIED NME EvmE
£1/81 Sep. 23
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Bocirculatud Rogist o - ¥ SICTE
e gt |
A = ) - . N A

. . #C.i.5.(0PS) (LCTION) (2 copiceT™ UEN _.A_\.,.. Muk..\.
e RS (2 apica) PYRALS " i
S . sloF's, . A AN e
S D.i.0. : . : ...\..NL._
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An Air Ministry report giving details of the sighti
1 iving ghting by personnel
at .ﬂ>_u Topcliffe, Yorkshire, in September 1952 (Crown Copyright)

- L. Ly own electriclan, Heath, repor
7 and 1 subsequently interviewed Mr. Briggs, with my wife and

e tracks led back-to the drive. - * : .

Appendix 447
| A3 J e20Am1 I, B
RV Y - 4 -
By I : . — .
e i) N © © iMe attached statemerff was dictuted by Mr. Brigh X
5 o DA to Hrs. Travis on tile morning of 25rd February 1955 at my
NS request. . . g

sation
younger daughter, and as a rcsult of his account, Heath and'I
accompanied him to the place from which he saw the. Flying Saucer.

Lo " Ub followed the marks of his bicycle in the anow very
easily, and exactly at the spot which hs described the tracks

" came, to an end, and foot marks appeared beside it. Hext to the
foot marks there were the marks of a body having fallen in the
snow, and then'the marks of a bicycle having been picked up again,
there being a clear Bap of 3ft. between where the front wheel
marks originally ended and then started ajain. -The rear wheel
marks were continuous but blurred. From then op the bicycle

The bicycle tracks absolutely .confirm Mr. .murm..mm.

2., BEOXY, ul,o. far as his own movements are concerned... .

. 7 He,.neqth and I woaqo?on the area over- the spot where
the Flying Saucer was estimated: to have been, but candidiy we '
.could see no unusual signs. - I IR

The, snow at the bottom of ‘the meadow had melted much ™

: " more than that at the top, and it would have been difficult to

‘aee’ any marks. T N )
© " " Thig statement has been dictated in the presence of
' dgath and Mr. Briggs, and Heath and I have.carefully read Mr.
Brigga' statement, and we both attest that this is the exact atory
. which he told us. . . o ,
% .- Mr. Briggs was still dezed when I first saw him, and
- wvas”worried that no one would believe his story. Indeed, he made .
-a point of saying that he had never believed in Flying Saucer

co stories ‘before, and had been absolutely amazed at what he had .

seen, . . . - ) .
© . .vgles He Aid not give me the impression of being:the sort of
man who.would be subject to hallucioations, or would in any way
invent such a story. I am sure from the sincere way he gave his
account that he, himself, 13 completely convinced of the truth

of his own statemsnt. - o E ST o

‘Ho Las offered to nnobu..,«,o the truth of this statement
the Bible if needed, but I saw no ‘point in asking him
- to do this, - : N - e

JEREALEE confirm that 1 have read and agree ln.ﬂ.— the above

* ‘Statement by Lord Mountbatten relating to the reported landing of

- aUFO at his estate in 1955 (Broadlands Archives) . .. -

-
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nd eirculer, It ardrmteioedolno

- forward speod before comaencing descomt, S

inging in pondular motion

1like o felling syotmore lorf,
oouling froc Koteor airer~ft.

Thought by obecrvors to bo prrechuto or
lirereft hed turnod tovcrds Dishforth ond
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An’Air Ministry report giving details of the sighting by personnel
at RAF Topcliffe, Yorkshire, in September 1952 (Crown Copyright)




aggiﬂs :
" A Bantam Book ement with
e B oty s
. PRINYING BISTORY .
. Lippincott edition January 1934

‘2ng coene #nd ease FPob 1934 .
8w§ 1954

I
193¢

" Bagtam efltion published J. 1964
ey - L
AAPIIHER oo .u“ pristing Octoder 1967,

seens

Jik prtssting -, Srh printing ... September 1968
x: . E&Jﬁ&oxt June 1969

n%ﬂazsamu.uwww.u_?a. ..sauw‘ Arcy Hart and .
ssgugssigﬂsgﬂﬁ.s )
g X N L L

Bantams Books n..!kwk Bantam Books, Ins., a National
Genera) s trade-may, g&w@& !ownu “Bantam

Books”
u.ehc wahma gﬂagcgssgegk

other eowntries. M.
Banam Books, Inc., 666 Fifth Avems, New Yor- N & aneaa:

PRINTED IN THB dﬂw.ﬂw.ﬂ. 8TATBS OF AMERICA




. w>z,_.>z PATHFINDER EDITIONS

Bantam Pathfinder Editions provide the best in
fiction and nonfiction in a wide variety of
subject areas. They include novels by classic

and contemporary writers; vivid

: : accurate R : .
histories and biographies; 9&.2135 works . . ..—.—u_m g >z
. In the sciences; collections of short . : .

. stories, plays'and postry. N - IO 2m<m_~
Bantam Pathfinder Editions are carefully CoE
. selected and approved. They are durably. bound, R - B . . B
- printed on specially selected ___mi:m__d. paper, - ;o - S et E>m
and pr |in & new.and handsome format. . ‘ 7

by EWEN MONTAGU
.7 -With a foreword by
....—b_E,A._mEE. 6.c.B, C.H, D.SO.

BANTAM PATHFINDER EDITIONS
TORONTO/NEW YORK/LONDON




. . for dinner. There we were shown to one of the side .
. suggested that the two girls should take the more .

- <Pam’—a

i + .« see her reaction I put the photograph on my dressing .
4, table. I was disappointed—she said nothing. About a .

5 . where she had been doing a job in our Security €o- .

BTV S .

B ~  THE MAN WHO NEVER WAS B
B  we had explained that somecne had torn the stubs
BF  off the centre pair “as a joke”—we did not tell him "
-that the joke was on the Germans. #

After the theatre we went on to the Gargoyle Club . |

- tables which had a banquette faced by two chairs. I

" comfortable banquette, but Jill turned to George and
said, “Considering Bill and Pam are engaged, they

8% dre the least affectionate couple I know. They don't . .
# - even want to sit together at his farewell party before %

. he goes abroad.” At this the couple at the next table
* looked round and pricked up their ears.

I'"explained” to Jill that even if Pam and I were =
~ engaged we had only known one another for a few. . %
" -days (obvious disapproval of war weddings regis- = -7

- "tered at the next table), and then added, as an after-

* thought, that it would be different when Pam and I

knew one another better, for my boss had said (in ° ,
. the letter that she had seen®) that, although I was
* quiet and shy at first, I'really did.know my stuff. At

= this the couple at thé next table registered even i
.. stranger disapproval and got up and danced. o 1
B - - . 1 might interpolate another result of this joking - ::
% . identification of Bill Martin with me. Pam followed. .
%1 . it'up by giving me a larger copy of the photograph . - -
fi- - -that was on its way to Spain in Bill Martin's wallet,

~and signed it “Till death do: us part. Your loving E

1>

. At that time I was staying with, my mother, and to; .

year later, when my wife returned from America, -

.. ordination Service, I showed her the photograph, and’ - "«

4

| having an uneventful passage to the coast of ‘Spain..

. would spring up in the moming, close inshore, as.it'had .-

safe inscription, .as " was already “dead” . '§

S Bk submarie 80 4 the body extracted, The blanket
,Amonnmnov‘o‘m.oaﬁn_w, ached
¥ - _blown up very hard and DO °

e Pe Yl Pillr 1.3 miles approximately eight cables-
ot besch nd stated to it inshore. This wes

. THE LAUNCHING OF Ti

mother started writing in her letters v
that I should come home as soon &5 my,

While we were waiting in London, the S.ruph was -

The first news that we got was from the pre-

" arranged signal which informed us, on the 30th April, "

“Operation Mincemeat” had been o&Bv_mSP
Mrwrww mhm followed by a letter sent by Lieutenant

Jewell from Gibraltar: -

Most Secret and Personal

" From: The Commanding Officer, HM. mcvgo.mﬁav?. .

Date: 30th April, 1843,

To Director of Naval F&:mﬁ.—om.
Copy to F.O. :

(fo¢ Lt.-Cdr. The Hon. E. E. 5. Montagu, RN.VR) per ...
-gonal. o Onaz&o: Mincemeat RREIR

. i e - . . Qg
“ Weather: The .wind was variable altering between
m.“m. and S.E.,'force 2. It was expected that the sea breeze

on the previous morning in gimilar conditions. - 0 L

" The body was placed in the water at 0430 in & position




.

! e Mgy el i, e R R Bk i A RS :
:__.u Yoo TR R A T MR EIRR I wnl,L.‘..i. ...J 1
A N N O SR LT R A
. e T T R “
- “ 2 W S o A

: 7 7_ __ — __ __ _ B g N R |
) e A K B . IR . : B
A date L e .. . :
W L - .
» "

ﬁ S N DR S N o CREATION g»wm.mm,o .

Co e A ANYWHO NI WAS. s Thgbe T - THE CREAT tosure readms. -
: % A £k have written’.thein. The letter. and its enclosure reac:o,
I * ' ;..‘.4... ... . .\,..m“ @r.o... G ... ‘ . S

At oo cribbling nonsénse to ‘you' again. Your letter © 1|
, A 7 i< ying just-as T was dashing out—madly late a5 * .
N I N Wodﬁswwgr heavenly ones. But what are - il
... wese fvinisie dark hints.you're throwing out about being - i
“-% gent off somewhere—of course 1 won't say a word to any- -~ ) 4
g quw..mwg%m do’ when you ﬁ_g,gﬁfrﬁsﬂw_a& Z - é Sl e T e o
~  ‘abroad is itP Because I won’t have it, I won'r, tell them - *Jf . MY DEAR WILLIAM, : " comfortasi L
.. " so.from me. Uﬁmuw,,é&m&ompwasﬁﬁg mid- ff 7 - I cennot say that this Hotel is o Fuﬁ»wuﬁ maMm." ﬂ
" *_ dlo of @ war, such’. silly thing for anybody to doif it - [ blo as I remember it to have betn 18 B8 SUX N Lop .
{" # % * werent for the war we might have been nearly. marvied by -} - * howeves, staying heve as the only hosé depleted staff &
Ui now, going round. together choosing curtains etc. And- I.: - dl; .., myself once more upon your aunt W °p be neces- - 1
2 © ' wouldn’t be sitting in a dreary Government office.typing .~ + strict regard for fuiel economy Aiwwo.wh Mﬂlﬂng‘.y RS
“17 " idiotio minutes all day lons<I know the futile sort of work. | .. sary.in war time) has made the I propose.to badn © - L+
4 Ido doesn’t make the war one minute shorter— - - -, - . © ble to a guest, at least one of my age. ow>vn=§g ol
%" " Dearest Bill, 'mso thrilled with my ring-scandaiously .. '§  Town for the nights of the 20th & 21st of Apr’ ¥ % 0 7 ¢
/4% extravagant—you know how I-adore diamonds—1 simply . " doubt we shall have an opportunity o meat ~ETENE P ¢
.,,.. . ,B“-.-ﬁmg Enﬂ M.”om...nv\., . .....“ L . cew . . .<. m.,... , ‘_. ; Y m.
e to o rathe i wi RPaRY EE ha d oot

. nﬁrn%umg gé_mmﬁ_gé o0 ot s comin muo%k ow: 4 - him to unch with mo at the Carlton Grill (which o ok

. . koow what their friends.always tum out to be like, hel 1} * derstand still to be open) at a quarter to one on - sl S ww
L

\

RTINS (V- o PR .

 13th Apri, 1043,

PR A

e BT

: : . b would make it pos-i' "

*". have the sweetest little Adam's.apple & tho shinicst bald” It * - day the 21st. I should be glad ff you wowlt " C L P
. head! How beastly & ungrateful ww me, but it jso't really = “§.  sible to join us. We shall not wait, bm for

. that—you know-don’t you? -~ - - Y

«:  Look darling, I've got next Sunday & Monday off for.

- Easter.’ I shall go home.for-it of course, do.coms too -if -

w3 wo:.suggm%gﬁowzosgﬁ <Q=§=Bsr¢
43" . & point of being punctual. AN
§. " ® Your ‘covsin Priscilla has sskod, o b rememhered W0
;. youpossibly- can, or even if you cant get away from. %’ you. She has grown into a sensl done much to - ©  {,

London Il dash up and well have an evening of M&mnvrra s ..\ say that her work for the Land >_dm< rwun?mmm M.Mn&wmn” o
*~'(By the way Aunt Marlan gaid to bring you to dinner next ~‘§:  improve her looks. In »r.mn gmn»rowmﬂugav. BT m
. -time I was up, but I think that might waitP) - i will take after her father’s side offoctionate RSN
.. Here comes the Bloodhound; masses of love & a kiss ¢ § o ot Your

| FatHER.
e i A ) . Pam. TS S . PENEPRE : . u
Lo T e : o e Copy S Black Lion Hotel,

- " :We felt that we had been well served, and that - -§ =~ Tel. No.98: " - - ~ . Black | o:Zo_P i
' - the letters were jdeal for our purpose. 3 SRR O RN - N. Wales.
.~ To take the part of Major Martin’s father we chosg>. & = . Lt T " 10th April.
.- a young wartime officer who produced a brilliant: . °§:..". L : A
< - tour do faron U lotice of _.mm 13th April and the™: ' e BT
.+ enclosure seemed to ' me ‘to be so redolent of Eds: « g =~ MY DBRAR UL t letter concerning the Set-

4 . - wardian pomposity that o one. could have invented ' . . nowrmhw .8“, _u,h,_. mnma _.m-wn@wwﬁnhoomsnuwc on the occasion of Wik

‘them—no- one but a father: of -the old school could ss}




B Major W. Martin, RM,, "

"~ “London, SW.L " vt ot o

4 " stands.

AN, WHO:NEVER WAS "

2, _.re had the experience that we had had of
.soanﬁs.wbm.%.»Facmbmnvasogn,iﬁ

small, Major Martin’s father was clearly a man. of .-

some importance. This-letter was drafted -for us per-
sonally by Mr. Whitley Jones, the Joint General

Manager of Lloyds Bank, typed in his office 'and .

; * signed by him. It read as follows:
Private RE T

>~.B< wum.chv.rgdm.. ... A:\
Pal Mall, o oh o i . .

-

- I am given to understand that in’ spite of repeated m.n.w:. .

- cation-your overdraft amounting to £79. 19s. 2d. still out-

In the B_d.guoo«« I am now writing to inform you

o . * that unless this amount, plus interest at 4% to date of pay-

ment, is received forthwith we shall have no alternative
but to take the necessary steps to protect our interests.
. *.Yours faithfully, o
. ¥ ".'(Signed) E. WHITLEY JONES,

. o ~ Joint General Manager.
" It had been arranged that this letter from the bank

should be sent through the post to Major Martin at
the Naval and Military Club, but it was. erroneously
posted addressed to him at the Army and Navy Club,

Pall Mall; there the Hall Porter marked the. envelope -

“Not known at this address” and added “Try Naval
and Military Club, 94 Piccadilly.” This seemed to us

.- to' be a most convincing indication that the letter

[s0]

. 14th April, 1943,

- 2T 7" IHE CREATION OF A PERSON .~ .~
. .. “...,W..“rﬂ.,dowm..mba&o the Head Office, it was mo, _,,,ssu real and not specially prepared, so we de- -
W o~ .- se that: T did not think that the Germans <

cided that Major Martin should keep this. letter.in
its envelope. : . o
One of us had got the co-operation of the Naval

4 ‘and Military. Club; we had been given a bill dated
¥ . the 24th April which showed that Major Martin had
- been a temporary member of that club and had

f....mg.vdmAw.nn..mou.nroamraomnvowmnrﬂowwaba

s

inclusive; ~apart from its other purpose of general -

build-up of the Major's personality, it afforded a

strong indication that he was still in London on.the
" Similarly, there was but little difficulty in getting

‘ .nwm bill for. the.engagement ring. 1 chose S. J. Phil-

lips, the.Bond Street jewellers, as I knew that they
had an international trade, so that it was probable .

4 that thero would be bill-heads of theirs available n

Germany- to prove, if comparison were to be made,
how genuine Major Martin’s bill was. That bill was

'} " dated the 19th April, but showed that the ring bad

.wn?p:gvﬁmuvoaﬁzounvoumn? _
" We were in some difficulty in getting these and
the other documents. Obviously, the true story of

why we wanted them could not be told, but I was

) " convinced that just to ask for them and to give no

reason, except that it was for something secret, was
liable to cause talk; on the other hand, once a
plausible reason was given we felt sure that we 8&& 4

rely on those whom we approached.

So 'my “cover story” was that there was someone
who seemed suspiciously interested in’ officers who
were temporarily hard up: we wanted to have some
documents, - building up towards a shortage of
maney, which a particular person could leave about
his rooms where they would be seen by this indi-
vidual, We could then observe what his conduct was.
This. séerned to be.a satisfying story, and we re--

CoET - [s1]




35 mebw >§ OF THE 5.5/3“. , : . S
. T promised V.C1G.S. that Major Martin would arrange

S o Algiers,

 [HE MAN WHO NEVER WAS
mander-in-Chief,: Mediterranean. It -was as fol-
.,, .,..Gos_zb&.om.ﬂmmonm Head
- med . Opers quarters,
) -+ "1a Richmond Terrace,

) .wm. . Whitehall, SW.1..

with you for the onward transmission of a letter he has

with. him for General Alexander. It is very urgent and very

. .7 *hot” and as there are some
en me remarks in it that could
b §v<09555¢¢<288.w8=5=2mo3mm~w_.o

I feel sure that you will see that it goes on safely and

A .§w§= delay.

[ think you will find Martin the
quiet and %w m,ww,a. but he really knows his stuff. nrw wm
] accurate some of us about th le nin
events at Dieppe and he has been well miuﬂ%woﬁnﬁ

ments with the latest barges and equipment which took

o -Place up in Scotland,

Let me have him back, . :

. : please, as soon as th ul
over., He might : A - c e assault is
“on points” rﬁ&vﬁmg sardines with him~—they are
o : e : dmvb:wu sincerely, .

""" Admiral of the Fleet Sir A. | -OUIs MOUNTBATTEN, .
- G.CB, DS.0., Sir A. B. Cunningham,
Commander in Chief Mediterrane

.-~ - 1 was rather pleased with that letter It explained 1
5 Mww Major Martin _.bm the “vital letter” MMMFHM&

: %m not been sent through official channels H«M
. Munmw. i &.ivw Major Martin was v&nw flown .H.En.
L in view of the Prime Minister’s clear realisation
el ~_—.» would not matter if Sicily was pinpointed by
l4o] . A S

I mb reply quote: S.R. HomA\h.u.

" " MAJOR MARTIN, ROYAL -

F ‘a failure mm. our operation, I was eni’
...w n&o.dmom,nomﬁ&&&H&mg.vw,,,

was frightfully laboured, but I thoug

| ;o . sort of joke would appeal to the Germans’ T
K. . be able to see the point and understa:... the ref-

erence. This joke, with its indication of Sardinia, was

- destined to play a part in our eventual success. =
~ " But there was yet one more ruse concealed in it.
.I was sure that the Germans in Berlin would get the.
“vital letter” or at least a copy of it, but I could not
be sure that they would get more than a précis of -

what might be called the supporting documents, and
I wanted to make certain that they would get this
Jetter in full. I wanted Berlin to have the joke about

" Sardinia and I wanted them to have the explanation

of why this officer was flying out and was carrying

the unusual “vital document”; so 1 put in the bit
about Dieppe. I was sure that no German could re- ..

sist passing on to his superiors what he would feel
to be an admission by the Chief of Combined Opera-
tions that our raid on Dieppe was not the success
that we had hoped it would be. Whether or not 1

had accurately penetrated the German mind, this

was the only one of Major Martin's documents, in ad-
dition to the vital document, of which we found a

complete copy in the German files and which we -
know was studied in full by the German Intelligence

in Berlin.

The letter was duly typed at Combined Om.m—.m.
tions H.Q. signed by Lord Louis, and given a ficd-

tious, but plausible, reference number.

In the end we gave Major Martin one more letter

to carry in addition to his personal papers. We were
a little worried by the fact that an officer would
probably put two normal-sized envelopes into his
pocket, or perhaps into his personal kit in spite of
the secrecy of one of them. If Major Martin were to

do this ‘we had no absolute guarantee that the Span-

[41]
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WHO'NEVER WAS b 4  THE VITAL DOCUMENT
SRS traightfor- | " for the 56th Division at xALAMATA. We are earmarking the -
n official " necessary forces and shipping. .
Jumbo Wilson had proposed to select siciLY as cover

o —

————

cover for operation “spovsTONE.” The C.0.S. Committee
went into the whole question exhaustively again and came
to the conclusion that in view of the preparations in Al-
geria, the amphibious training which will be taking place
on the Tunisian coast and the heavy air bombardment
which will be put down to neutralise the Sicilian air-
fields, we should stick to our plan of making it cover for-
“panMSTONE —indeed, we stand a very good chance of-
making him think- we will go for Sicily—it is an obvious -
objective and one about which he must be nervous. On

i r_m pocket. This was v or&_onmo o%- oM%pmra.mﬂ
ificen o belp. the deception, in case
Mﬂmuﬂ_mﬂonﬂﬁwwm-ﬂwﬂm.wﬁ ..mmcwww\ (the real code name

for the invasion of Sicily), he used that as the oomw.
pame for the eastern operation against Greece, an

used “Brimstone,” 8 fake code name, for the ianw.

ern operation against Sardinia. His mwwmn ran as fol-

~lows: -
- . . : the other hand, they felt there wasn’t much hope of per-.
Telephone: Whitehall 8400. War .Ommno. suading the Boche that the extensive preparations in the
“Chief of the fmperial . Whitehall, eastem Mediterranean were also directed at sicwy. For
" General Staff. o London, SW.1. B this reason they have told Wilson his cover plan should
e . o 23rd April, 1943. § be something nearer the spot, e.g. the Dodecanese. Since
L . C §  our relations with Turkey are now so obviously closer the
Personal and Most Secret prehensive about these islands
.. -My pEAR ALEX, 4 al letter ven'
Lo ugﬁfbmwmégmo&mggécwemaos : tions with Eisenhower. But if by

want to support cﬁ_uom.a proposal, I hope you will let us ":

by hand of one of Mountbatten’s officers, to give you the
know soon, because we can't delay much longer.

2 i f cables about
” inside history of our recent exchange © .
. ; their attendant cover plans. B¢ : - |
«&b.nuw wwwm felt MWw MMMMMB were somewhat ﬁz.c,pé. . 3 1 am very sorry we werent able to meet your wishes
o T oa re you in fact that the C.O.S. Committes* . §
deration both to your recom-

‘about the new commander of the Guards Brigade. Your

f. own nominee was down with a bad attack of ‘flu and not .
-J . likely to be really fit for another few weeks. No doubt, -
g bowever, you know Forster personally; he has done ex-
o K. tremely well in d of a brigade at home, and is, T
8 think, the best fellow. available. oo
% “You must. be about s fed up as we are with the whole -
A.@%&énﬂ% Emg_mmga..ﬁonuw@.oo
" with .you that we don't want to offend our American
% friends, but there is a good deal more to it than that. If our
_troops who happen to be serving in one particular theatre .
gre to get extra decorations merely because the Americans
happen to be’ serving there too, we will be faced with a .
good.deal ‘of discontent among those troops ‘fighting else- .

.,. s that the 5th Umﬁwon should be rei - Of
Wﬂmao Group for the owmwan on the beach south of cape.”

_ amaxos and that a. similar reinforcement should




o especially grateful.

e
W

A & og‘.,. ST T e .
, %7 iéat™ T was, I confess, a li .

N sl 5, 8 little dubious wh :
“q rioo“mm,%“w&. but I put it up to the OEomM Mcm mmwm. .
R appr it in principle. Thereafter, Egn.OoS.. i

. - * 'mander-Montagu, who - originated the idea, and his

8%@:8 went full steam ahead
: e operation succeeded ..
o ar . eeded beyond our wil
G own.ﬂ_mmw.%nvwé ﬁmmmémm_m@w the German’ mmmmuwm”
mmgﬁo&bm . across Europe, even to the -extent of
o nmSE._SOmHEBnb. -vessels away from Sicily ‘itself was -
. e achievement. Those who landed in

‘Sicily, as well as their; faiilies, have -cause to be :

. It is not often that the whole story of
- Oneation o . whole stary of
peiation can be made public, told by. ugmwuwmcwn%h

e mﬁﬂmﬁq &,mnwm_.. .Hr_‘m_%gmmaanun can be grate- :
;. fulthat chanco has made it possible for him to have
7. the art-of : OM_HQ of a very specialised branch of

e e e T roa o thrller

: , " crecy of “Major Martin’s” identity. Wh

i __ _ T 0000 YRR 5 .
. | - 1 .,,.o. : .4 . ) N
~§ - * " Author’s Note - S =
Tas is & true account of an Operation carried out in’. °
* the xgpgwgmmcow facts as are not within my “-, .. -
- own personal knowledge are-derived from contempo. . R
rafy documents and reports, and are neither based™ "
on- anyone’s recollection- of what happened ten years': ™ .- L
- ago*mor On anyone’s attempts to justify- his- actions”* . . | g
~ or those of: his associates. : ST e .
1 naturally could not speak or write about it untl ; .

a mouoa&gcﬁap?. based on this operation, and
- peferences .in GerT of the

.m%a.iznr formed the basis of this deception,
made it ‘it would no longer be possiblé=+
o “maintain ‘that secrecy which all of us who ‘took
part in. the’ operation had preserved. This fact was--
tecognised by the authorities, who doubtless appre- -
" ciated the possible dangers and disadvantages which .
“might result from .publication by partially informed .7
writers, and. I  wag_ given official permission to pub-’
B Yish the full story.. fon topub-
"~ The 'operation was carried out by a team  who=
must unfortunately, remain’ anonymous ‘as some of
thein are still in Government service, 0 -
" gubstituted a false (Christian e for “Georges..;
- rea) one; ‘I have also, of course, maintained the’se-
eré 1 have re-"
" fexred to other persons 1 have used the titles and
~ranks that they held at the time of the operation.
., - " 1f anyone studies this story, some good may re-
- RN C gheesde
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98 - THE ALSOS MISSION S

Eindhoven would insure the necessary support for my group
without the need for me to be there. . :

At the Philips Works we were able to make quite accepta-
ble arrangements for the investigating scientists. Nutting tried
once more to assert himself and keep us out. Again he was
cut short. It developed later that he was after some specific
components of equipment produced at the plant and wanted
. to prowl without interference. . . R

This was the first time our scientists had been in an active
combat zone. They wore military uniform without insignia.
However, the combat men saw nothing strange about them.
It was reassuring to see how well the scientists fitted in. Their
behavior belied their oft-expressed philosophy that they were
not soldiers and should not be expected to act as such. Under -
fire and in the face of enemy threat, their conduct could not

-have been criticized by the severest field o@BBwuamn.

By the time all the scientists and technical experts of the
various intelligence arms were assembled, Colonel Strange-
ways had more than 400 men on his hands. Our small ovﬁ.mm .
tional. group left Eindhoven knowing that those were moo=
and dependable bands, and our scientific contingent was we!
set up to exploit the information at the huge MEE& ‘Works. .

Meanwhile we had turned up the destination of three of -
the uranium-laden freight cars sent into France ahead of the

-Nazi invader of 1940, The three had been ticketed for Tou-
"i.louse. As we pointed the jeeps toward Paris, 1 carried in .«N

" pocket a letter from H. Lecoin, Director- of the OoBQaWQ
Department of Societe Generale Metallurgique ..mn Hoboken,
to Andre Polette, an engineer with the Mineralais et Metaux
. “firm. In translation, the letter read: : .

- Hoboken, 23 September, 1944
Les Anvers -

. . .

Societe Generale
Metallurgique de Hoboken
Societe Anonyme .
Directorate

Dear Mr. Polette: - .
The bearers of this letter, Colonel Pash, or Major

Furman of the American Army, are presently engaged
in searching for our uranium. .

e 1 s e s s e

A S G e e R oy e AR AT R S A
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" THE ALSOS MISSION .99
We would appreciate it if you will provide them with
information which- you may formerly have obtained con-
cerning the three railroad cars which were delivered to
the Toulouse Arsenal, and assist them in ultimately lo-
cating the others of which we have:no information. ’
We wish to thank you in advance for your kindness.
Looking forward to the pleasure of hearing from you,
we remain, dear Mr, Polette, ’

Sincerely yours,
H. Lecoin o -

Much later I was told that the Oolen shipment and the
( subsequent shipment of materials found in France were to be
dropped on Hiroshima—in somewhat altered form, to be
gure. But as we headed south that day, the uranium in France
hagd still to be found.

s — . 0s it
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. indicating - possible new

lace in the two large, gaily decorated so-
mun headquarters building. The hosts and
Margaret .moﬁw?ﬂ?mo of W.w« MMMW
azine, were in . >.~anoa player umishe

for dancing. Major Pappert, the detachment commander, :Nw
me he was assigning to Alsos on¢ of his best noBGﬂLMM ed
agents, Carl Fiebig of Sebewing, .H,Bn?mmu. Carl umn.z 8
pleasant, steady boy, cool and efficient under fire, qu.wa x
no:nunOmaME linguist. After 1 had explained some ing

the operational side of our mission, Carl said,

The party took
cial rooms of the &
many guests, including

buddy,
fool of a CIC agen’

that

t
g

" peither language 2
. “Colonel, all my experience
. the combat zone,

" my trigger man.”

~Bach was

tists for our group to

_‘sian-born faculty

«Colonel, mY’

Gerry Beatson, from Rockford, Dlinois, is a fighting
1 know he’d like to join us.”

It seems Gerry “happened” also to be at the party, having
A Sorento where he was stationed. I suspected

arranged for Gerry to be around in the hope
would be able to

meet me. Gerry looked like a kid. But
more assurance and poise than most. agents. He
quick, and wore an expressive grin. 1 decided to
concern was whether be would fit in. He had -
technical training.

doggies’ in
» he said. “What could your outfit?’
expect to operate right up with the infan-

«well, Gerry, we
your experience. You could be

, and will need men with

The fourth agent to join us was Perry Bailey, a tall, blond,
Ensumu».noowmum chap whose easy manner and soft disposition
belied his efficiency and capabilities. He was typical of our

had po special background for this kind of work,

agents. He !
put he was an alert, resourceful and energetic American
our. way of life.

boy—a fine product of our education and
These four lads were to play important roles in the opera-
tion of Alsos, sharing with me anxious-and dangerous days.
to contribute vitally to the success of our mission.
the preliminary phase Ralph Cerame located scien-
contact and, as a technical translator,
assisted in discussions with them. While main ining surveil-
lance on certain scientists—especially Dr. Bakunina, a Rus-
member of the University of Naples—he
had more than his share of home-made Italian spaghetti.
‘However, our activities were not confined to the rear areas.
Some reports were received from forward combat elements
developments in epemy armament.
scientists would be conducted to the
reporting unit to investigate. On one such occasion Dr. John-
son was heading for the 36th Field Artillery Brigade CP
(command post). The road led in front of our 105mm em-
placements. Suddenly the guns opened up against Monte Cas-
sino, sending the heavy chells whizzing over the heads of
those in the jeep. o
“One cap't help wanting to duck,” remarked Dr.

after the second salvo.
accustomed to certain signs

During

Bach time, one of our

J ovbwon

During such trips we became
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one such joy-ride they drew within range of German coastal
guns. A couple of PT boats were_shot up and some CTEW -~
_members were hit. Our Navy was furious and quit lending
boats to the OSS. The only way my problem could be re- M
k-

golved was from the top down. This meant a trip to Algiers. ’
In turn, that would affect our proposed Anzio operation
scheduled for Tuesday, 8 February. Still, I could not wait.
The only -Algiers-bound space available was on a plane car-
rying General Larkin which was to take off Tuesday.. .
On -Sunday, 6 February, Major Allis and I contacted two -
British officers, Commander Henderson and Lt. Commander
Plunkett, the latter a bomb-disposal specialist, .and arranged a i
combined Anzio effort. In addition to the four of us, I was to i
take Gerry Beatson and Lieutenant Brownell, attached to us -
from Naval Intelligence: The move was rescheduled for the
night of 9 February. . : :
My trip to Algiers was successful. Cooperation from Ad-

miral Lewis, Commander, Naval Forces, Northwest Africa
-Waters (COMNAVNAW) was assured.” The Admiral di- .«

details with the Naval QBBgaFZmﬁS.aa.S wu@mﬁo@.
portunity to meet and give a report to Lt. Gen. Jacob L. -
Devers, the Deputy Commander-in-Chief. This was my first -
meeting with one of our greatest World War II commanders.

and direct support to Alsos ope: ations throughout the war.

ish Major General, Kenneth Strong, whom 1 had avoided
when first reporting to Algiers. As General Eisenhower’s G-2,
he was entitled to be fully informed of ail intelligence activi-
ies. Yet my instructions were to give him no information
about my mission. At his request, transmitted to me by his
affable aide, Capt. Kenneth Keith, I spent twenty minutes
with those officers, having a cup of tea and evading the Gen-
eri’s queries relating to my activity and at times even misin-
forming him. No one had ever told me that General Strong
' had been briefed on my activities and that Washington was
aware of that. .

& | \ xily for me, space was found on a C-47 which would

 with the OSS chief. “Plan on the PT boats,” I told him.

rected his intelligence officer, Captain Backman, to work out - -
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: drop me at-Naples a few bours before our scheduled depar-

ture for Anzio. There was just enough time for me to confer

The night of 9 February remains vivid in my memory. The
LST was boarded in Naples harbor. Gerry arranged to have
our two vehicles backed on last. : .

«If the Nazis open Up on us when we hit the beach,
Chief,” he told me, “we'll be the first to get off.” :

Lieutenant Chase, the LST skipper, was a Tennessee

* - panker in civilian life. He gave a British Brigadier, Scott-El-

Jiot of the Black Cat Division, and me the use of his cabin.
The constant roll of the vessel made me disgustingly sick.
When Ensign Tanner, the Exec, walked in at about four
AM., I was delighted. 1 figured he had come to wake us for
the landing. “Would you gentlemen like some coffee?”

“When do we land?” was my feeble response. .

«We haven't left the outer harbor yet. The sea is too
rough. We're at anchor.” .
:-The delay forced us to make the run in daylight. We
passed in full view of Taracino, from which our convoys .
were often shelled. Luc jly the Krauts did not waste ammo.

Late in the evening, as the LST approached Nettuno, adja- -
cent to Anzio, we were treated to dazzling Fourth of July fire-
works. Four times Nazi planes dived on us and were beaten
off by the ship’s anti-aircraft guns. Colorful tracers streaked

1 cor  the darkening sky and a huge orange flare from a direct hit '
More than any other commander, he was to give his personal " on a plane was an encouraging sight to see. As the LST

beached and the ramp dropped, we were off and Tunning. We

The third key senior officer I met on this trip was the Brit- -" - &d not stop our vehicles until clear of open ‘beach. At the

disembarkation point we were told to find shelter for our-
selves, having been warned that the entire ‘area was within
range of the German guns and that we could expect them to
open up some time during the night. While looking for a
place to bed down, we ran into a couple of chaps on foot
trying to find the Command Post. They told us they were re-
porters and they looked it—no combat equipment or bed-

. rolls. I remember that one of them was Traynor of the Los

Angeles Times. At my suggestion, they spent the night with
us in an abandoncd one-story stope house.

The next morning one of our guests accompanied us to
the II Corps CP. At one end of the square in Nettuno we
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minding me of a pitcher’s nervous motions as he prepares to
pitch. Larry and Carl were unusually quiet.

George Eckman, up from Paris for a conference, wanted
last-minute instructions- regarding the availability of opera-
tional personnel for the several projects we had in the mull. It
was also important to George to have the scientific landing
party, which was to assemble in Paris, ready to take off in the
event the air drop was successful. However, in true Eckman
fashion, he remarked, “So off you go on another little lark,
You characters do anything to avoid routine work—"

With Paris so close to our rendezvous point, it was natural
for the men to want to make a run for that gay city. No ac-
tivity being scheduled for us until the following afternoon,
there was no reason to deny their request other than to keep
one of .them with me in case of emergency. Eddie Dolan
drew the low card. : ~

An hour after the men left, George Eckman was on the
phone advising me of an urgent need for my unit to return o
Heidelberg. “Boris, youll have to stick around on the ground
for a while. A friend of Sam’s by the pame of Dave will meet
you in Heidelberg tomorrow and give you the dope. The

other one is opening up and Sam is anxious that you go in.

behind the bayonets.” George was telling me that we were to
hit Stadtilm. “Stop off 1o see Gene Harrison,” he continued.
“We'll try to get a preliminary message to him."”

“George,” 1 told him, “Brownie, Carl and Gerry are on
their way to Paris. They are to contact you at.ten tomorrow
morning. Have them report to Corps Headquarters in the
area where I'll be operating. Instructions will be left in the
G-2 office. If you can reach them before that, so much the
better. Anything else you can-tell me?”

“Nothing except that Sam is on pins
one. Good luck.”

Late that night I briefed the duty officer of the 13th Air-

. borne staff on the most recent developments and asked him
to tell General Chapman that we would be away for a few
days. We allowed ourselves a three-hour nap. At one o'clock
on the moming of 10 April, Eddie Dolan and I pulled out
for Sixth Army Group Headquarters in Kaiserslautern—3
300-mile trip.

The Germans were showing signs of collapse.
originaily assigned to Operation Effective were now
ted to other operations, including a possible airborne
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-against Berlin itself. Our air strike into Wurtemberg was off.
\.,..55 meant not only setting up the Stadtilm operation on the
‘ran but also giving proper instructions to our planners in
,Mma.an—wnnm so they could prepare the ground operation:
., against Wurtemberg targets. The bulk of the work would fall
-..@a Dick Ham and Bob Blake. -

.. Before leaving Army Group 1. phoned Dick Ham. He
- would prepare the Stadtilm unit for the move. I told him it
"¥Wus to comprise a twenty-man task force with the two ar-

- Bo_da cars and as many jeeps as would be required. There
Would be no time to coordinate the operation with the field

.

2 Bddi
. Sobahp,

Commanders and it might be carried out in the midst of the
fghting. , ,

e and I traveled along a country road toward the Au-

ot As we peared a i.ooanm area, five rifie shots cracked

: g WE_ we heard the buzzing of the slugs as they passed over
eur WQ%. The shots had come from a stand of young pine to
- ft. The jeep shuddered to a panic stop. .

The shots all came from one direction, Eddie,” I said.




