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A CHRONOLOGICALS~,RVEY OF D~TE STYLES~ USED IN MOORE"S LETTERS

LETTER. TO.:

., J. & C: Lorenzen .
F,. Dur, ant, "
J,.. Ward

J. Ward

Natl. A~chi yes

R. Anstee     .
Memo to .~.i e ..

N~P.R.C~
USAF
CIA
USAF
R. Gal en
USAF

DOE:
Dep,t. ~ S~ate
L. Maitz
K i a ss ’,
L. ’Mal tz
K 1 a s s

L. Mgl tz
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’UShF

NARS
’ K 1 ass
Rut 1 edge
Ki asd
NARS
R. Ans.tee ’. :
K 1 a s s
K1 ass.
R. Ans~ee.
CIA

K 1 ass .
Mose’l ey
J. Ward
.Z. Ha~sen . -

R..Anstee, . ¯ ’
Eise~h~wer’. Eib.

DATED:

~O..August, 19~7~

.{aO’ M~y, 1~78 , ,’ "
7 August, 1978.
7 May, 1979

.14 Aug. ~79 C~

I0 SeptembeK, 1979
7 .May, 1980
1 May, ’1981
2~ August., ~81~

,5th October~ 1981~/~
6 November, 1981
9th November, 1981
November’ 10th, 1.981~

’~ November 12th, 1981
November 1.9, 198i C~7’

llth January, 1982
March 5, .19821

.. 5~May~ 1982 ’
5~May, 1982
3. Au.gust, 1982 (no spa~e)~
2 September, 1982
5 October, 1982
5 October., 1982
8 Ogtober, 1982
3 January, 1983 ~no space)
5 January, 1983
5.,MAY, 1983
6 May, ¯1983
7 July, 1983
July 7, 1983
8 July, 1’983
7th October, f983 (no sp.) ~"

9 October, 1983
October 13, 1983¯

01November, 1983~~

04 November, 1983
"03 .January~ 1984
01 Mar~h, 1984 .
6 Mar~h, 1984
7 March, 1984
06 April, 1984
27th.April, 1984
07-June, 1984
ol July, 1984 (si~.)
05.July, 1984
()5 Ju.ly,1984 (no space)
28 November

~Earli.est example ~ound using zero-be~ore-sin.gle-di.git ~ormat.
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10/16/86
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.~..."-.." ~.~-87

16 March 1987~
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Mr. Frederick C. Durant Ill.

109 Grafton St.

Chevy Chase, MD. 20015

20 Mgy, 1978

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

inquire 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 rSles in

a somewhat bizarre and often misinterpreted "sideplot" to the

whole affair. Since both th~se men appeare~no~hehghoto, 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 overtones. There is nothing therein which would tend to

damage the.~putation 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

of actually 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,

WLM/s (encl) (W.LoMoore)



POBX 245

H̄erman, MN.. 56248

30 August, 1977

Mr. & Mrs. Lorenzen

APRO, 3018 E. KleindaleRd.

Tucson, AZ. 85712

Dear Lorenzens:

Some time-ago you were kind enough to honor my request for

a copy of one~’of your photographs of Carl M. A~len (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 Happen? .

If you are kind en0ugh!to grant this request, please indicate

whether publication is contingent upon any specific conditions-

or stipulations. Naturally APRO will be treated favorably in

this book.

I have enclosed a copy of the photo in question for purposes

of reference.

Very truly yours,

Wi~(Bill) Moore

APRO Field Investigator



J~nuary 24, 1947.

General Robert 0utler,
Old Colooy Trust Comps~y,
One Federal Etreet,
Boston 6, Mass~:~chusetts.

was glad to receive your letter of J~nuary 22.

I ~ not counting ~y chickens ~fore ~hey are

hatched, The plan for unification does not a.~ount to

a~y~hing until Congress passes

l::lop:~ ..to see you soon and with best regards,.

for air force parity..

authority at ~he t~p that. is needed, ~nd it does provide

that we ~anted, the plan does provide for the single

Nevertheless, *,.he agreed progr~a represente a

distinct step forward., While we did not get. everything



,Tuly 18, 1947.

Rober~ P. Patterson,
Sea.rotary of War.



Des~ ~bby:

I was .glad to have your letter of

February 27th with the petition on the unlflea-

tion~of the armed forces. I appreciate yo~n-

steady support and I miss havir~ you on ~hand

to take on~ some of the tough cases.

I hope you will drop in to see me

~U, you are next in Washington°

Sincerely yours,

Robart P. Pattersdn,
Secretary of

General Robert Cutler,
Old Colony Trust Company,
One Federal Street,
Boston 8, ~assahhusettso



Dr* Vannevar~’ Director,
Office of Scl-entl~i¢ Research and

Development,
1530 P Street, M. ~.,
Washington 25, D. �-

Dear Vanl

His.t.ory Of Radar..

I have your letter of May 21st.

Yn view of the situation that has developed~

I think that. it will be Just am well. lf I drop ou~ in

connection with the Foreword.

Sincerely youro~

Robert ~. Patterson~
¯ Secretary of ~ar.



¯ ,,.~,. : ~ Force Inv.~stigatlon of-i~’Iv~n~-~---~ Saucer Phenouona.

i". The primary purpose of the i it Force investigation is to
deform. ~ne ~hether the. phenomena, repr.~sents a threat .’to security.
’l’l-e by-product of t.he .investigation will be an increase in
o~ie .... ~c knowledge because it will be n~c~ssary to investigate
t1~ -~.~io.as classes of this ,phenomena .as scientifically as possible.

2. At the present t~--me the Air Force has been unable to
z,.~.a ~nI ~.onsisbency of pattern or behavior of the several types of
sigh~inga~, which ~u!d ~_ndiczte that there is either a threat S_nvolved
or tb~t there is reasoning behavior behind them." ’    "        .

3. On the etherhand.the Air Force has made very little progress
in learning what the .phenomena or objects are and what causes ~them.

4. ASa remit of widespread publicity and considerable wearing
off of shyness of certain types of people who have m~de sizhtinss,
t~re has been a many fold increase in the n~mber of reports reaching
tl-e Air Force since early spring of 1952. These sightings, which
c0mpris~l over 1,O00 in the past six months, ~have re.ached ’a peak in the
oas~ month.. This represents an increase in quantity,., with little
~.hange in the character, of the reports or the v~rious statistical
bre.ak.d~ns w~hich have been made in t~he past. Of these repots, all

¯ b:At 28% have been satisfactorily identified as mistaken reports on
well-known objects, both celestial and man~ad~, and i~% contained
insufficient data for evaluation. The unknown 28% of sightin~s included
unK:xplained celestial phenomena,things, believed ~r# the slghters to be
~ohysl=al objects of wArious descriptions and ~n~q)lained radar slzhti.~;s.

5. Although a small-but significant oercentage of sightings have
been made by professionals or ~xperts, .sach as sclentists~ engineers, pilots
~::~.,! t.rained observers, the reports have neither been accurate enough -us
’ :.,~c~_p~ions nor it.~,e ~h~f contained s~ficiant me.~surements to !?r.o’~!d~



6. .T~he ~ Force apparently is �oming t~ the conclusion that
th~ "."qDo.~tS from the p,~lic at lar~ v~ be mo~e. ~T~using th~n
.~lpf~ d~ to ~ we~~ ~billty. of h~n bergs to re~rt .

~ objectively and sclenti~c~y, ~ ~ ~}brce ~s t~refore ~opt~
a p~gr~ ~th t~ objective of ob~g reports, p~tograp~ a~
meaa,~ments both from tec~c~y.~ra~ .~rsonnel and obse~ers
such a,~ at ~ort towers ~d ~r defense sites. ~iti~ly t~s
~c].~es t~ d~t~bution .of seve~l h~ c~er~ ~uipped "~th
s~ctrograp~c le~ attac~nts a~ & ma~ n’~ber of the. precise
Sc~t astronomic c~ras.

7. The ~ T~ic~ Inte~igence Center ~s a Panel of
Scientific Personnel ava~ble for consultation a~ in addition ca~
upon the scientific a~ e~eeri~ reso~ces of t~ .~r Force,
~tic:~rly t~ ~c~ as ne~ed.. " Contract,~al assistance gor
~,al~ia of da~ is a~i~ble ~d more is conZempla’ted~

8. ~ o~ op~on, s~r~ ~j some ot~ more closely ~nnected
~’,ith the In~stigati0n ~ t~t t~ great ~mass oi.u~o~.~ repots are
due to i~deq~te!y ~ersto~ nat~ .p~no~na. Th~se includ~ such
things as t~ fire b~ p~nome~ ~d fre~sh be~vior of t~
atmosphere w~ch affects both optic~ slghti~s ~nd r~s. There ~y
in addition be physical objects of ~t~ o~gin floating t~ough’ our
atmosp~re which ~ve ~t ~t.been c~sslfled.

9. There is in~ dicated.a~nsed for more basic research in the
properties of t~he atmosphere and celestial objects which enter our
atmosphere. .There is need for more widespread kno~Tle~ge of these factors,
both in the military and in the civilian population. Since there is much
basic research going on. in mar~ fields which wl]_l contribute to our
knowledge, and process of education is under way, it doesn’t necessarily
folle~ tha-t s_ny specific program ne~ds to be undertaken, ~Iowever, it would
be well to examine present programs with the thought in mind that our
present situation results .in entirely too much conl~slon in a nation which
is on the aler~ for an air attac.~.~ ~We m~t ~n~ more about~ these
phenomena .to recognize them for what they are in order tl~t they do not
confus~ i:hu early warnln~ plctmre and do no~ excite the populace.

Brig. General, USAF
Air. A"o:’ce. Secretary



’ ¯ H~u~iER-S THIRD ARMY .
OFFICE OF THE ASSISTANT CHIEF OF STAFF. G-2

FORT MCPHERSON. GEORGIA

SUBJECTz Reported Flying Saucer NearF% Benning, Ga

TO: ... Assist~t Chief of Staff, .G-2
Department of the Army.
Washington 25, D. C..

6

Forwarded herewith for information is Summary of Information,

Col~mbus 5282, subject as above, dated I0 December 52, with exhibits.

FC~ T~E ASSIST//~ C~F OF STKFF, G-2:

8 Incls
"1. S/I 5282
2. Exhibits 1-7

.Chief, Adm Div, G~
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......... ’ SECURITY. INFORMATIONCONFIDElgTIAL ....

SUMMARY OF INFORMATION "
I0 December

PREPARING OFFIC£

� olumbu~:~leld offlce, Region v, lllth CIC De~ach=ent
SUBJECT                           ;

Reported F~ing S~cer near
Fort 3enning~ Georgia ...

Columbus, Georgia
CODE FOR US~ IN INDIVIDUAL PARAGRAPH EVALUATION

OF SOURCE: OF INFORMATION:
COMPLETELY RELIABLE ....A CO~IFIRMED BY OTHF.R SOURCES . .
USUALLY RELIABLE ...... ¯ ¯ ¯ B - PROBABLY TRUE ........
FAIRLY RELIABI¢ ....... C POSSIBLY TRUE ...... - . . "$
NOT USUALLY RELIABLE .....D DOUI~T’ULLY TRUE ...... . . 4
UNREUABLE ..... , .... E IMPROBABLE .........
RELIABIlITy UNKHOW~I .....F TRUTH CANNOT IB~ JUDGED ....

SUMMARY OF INFORMATION

... ColumlTo.s.,5282 .(Reference Columl~s .5275, 5277~ ~ ~280)

l,    0n i0 December 1952, ~ormatlon w~ receive~ fr~ ~i~
Intell~ence~ L~son. ~ ~orce 3~e, ~orgia,~ reg~ the si~ti~ of
a. ~e~cted ~ S~cer ne~ Fort 3e~i~, ~orgia, at ~r~ate~

" 2~0 ho~s, 21 November 1952. Details obta~ from W~ ~tell~ence
~icate ~at t~ object c~e~ fr~ bl~-white to pi~-or~e d~ the
ten (I0) minutes it w~ in si~t. It ~e~ direction sever~ t~es,
hovere& for a short, period of t~e, ~ disa~e~ over the horizon.
was describe~ ~ tr~el~ at ~ ~cre~ible rate of speed, traveli~ fr~
horizon to horizon in appr~te~ ten .(I0).m~utes. ~e witnesses state~
that it coul~ not h~e bee~ a b~on bec~se of its spe~; nor could it ~ve
been ~ ai~l~e ~i~e it travele~ ~oi~ess~. ~ey ~Iso clawed t~t
c~d not ~ve been~ nat~ phen~enon.. (~son ~3 R~orts fo~de~

,

Hq lllth
Region .One

’~-~’ CO N FID ENTIAL
SECURITY
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an incredible epeed, on a true course. It dis~ap~ared

view ~t exactly ~,26 P.~.~ - hnvlr~ ~m ~om r~ar horizon to

horizon in 6 minutes, includ!n~ the %i~ it hovered ~nd r~versed

directt~n ~ ti~es. The night ~.,aS ex~e~tionall¥ clever and cool,

and .e timed the appsar~nce by a clock Just inside the trailer

door~.y. Both ~peed and height are i .,.~osetble to calculate, ~

it did ~ n~ %o ~ ei~ter a ~ath~r ~loon or ~ ~torite.

~:hen it started East South Eaet.





THE NATIONAL IV;ILITARY COMMAND CENTER
WASH I NC.TON. C).E..

30 October 1975
0445 EST

MEr4OP~NDUM FOR RECORD

Subject: Army National Guard Helicopter Support for
LoringAFB

I~ At 292035 EST Oct 75; LTC Dyer, Office of. the ~irector

of Operations, USAF, requested that the Army National Guard
(NG) helicopter and crew currently located at Loring AFE,

Maine, be made available to the Commander of the 42nd Boa
Wing until 300800 EST Oct 75. The NG helicopter would be
employed to .track and identify the unidentified helicopter
that has Violated the airspac~ inthe vicinity of theweapons

sto~age area at Loring iAFB during the# early morning hours
¯ of 28 .and 29 Oct 75. .LTC D,ver stated’that international
borders would not behcrossed., andthat apprehensions would
not be attempted by personnel e~arked in the NG helicopter.
Any civil police on board ~he aircraft would participate

only to the extent of communicating with appropriate police
officials on t he ground, ~ith the latter singularly responsible
£o~ the apprehension of the suspech aircraft or crew.

2. This request was relayed to¯MG Sniffin, DA Director of

Operations, DCSOPS, at 292100 EST. MG Sniffin indicated
his intent to check with Army legalofficials on t~e matter
prior to making a decision. "

5. The State Department Canadian Desk Officer has been¯
kept informed of the situation

6 At 292230 EST MG Sniffin.approved use..o.f;-the; helicoptel

with the following, constraints: .~ ~ .:.~-:.:-.’:............ ...-..-:-:-..-..-~;

3. The SAC Command Post was informed at 292050 EST of the
request by LTC Dyer, and the fact that MG sniffin was
checking ~ith Army legal authorities. Col .Freemin, AF
Operations Center, was also informed of the status.

4. Col Ba~ley, Mil Asst to the Special Asst to SECDEF/
DEPSECDEF, has been advised of the helicopter request should
DOD approval be required.                 .             -



d. Only U.S. personnel, preferibly military, but including
FBI, FAA, and Border Patrol representatives if necessary,
will be on board the NG" helicopter.

:"-".~:~"~
¯ ~ :’. 7.’.".".

~’G Sniffin will initiate appr,opriate action to pla,ce the¯ . ¯ " D u ~," .{.-..i.7..."...".:
Arm~, NG hellcopte: and crew on "Full T_,~.- .. ..........

(FTTD). In essence-, the NG heli.copter will be federalized.

8. OSD, through Col Bailey, has been advised of the approval

and constraints in this situation and has stated 0SD has no           [.:[.[..[..-..~::~.i.~
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
i~ing, LoringAFB informing them of the approval to use the Army ,:~~.:-.:-.:-.:-.:-!-i~

NG helicopter with the constrafnts listed in pare 6 above.
:.~!:)i~.-.".-.~!

Commander 42nd Bomb lqing stated that there was no utility in .....
’’"7~.0)"..:.-:..":’:

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 292300 EST. the DDO. (.NMCC) informed MG Sniffin of the border-i ~. L-’:’:’.-’:’.- ~ ~
.crossing issue .... " i~.!.~!..-i.::

; ~ - ,, ~-~-l-’:’-.’-.’..:

i0. 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 DD0 (NMCC) .......
"

assured MG sniff in that the Canadians were cooperating and ........
.... ~ ~ ..... s the borde’: -::.--.

.ii. At 292334 EST another conference call was convened by
"

the DDO (NMCC) wit/~ the above¯ conferees, (pare 9) informing ._ ~.i.:/...:.~!:::.i
them of the authority to cross the border if neces~ary- There

were no further questions and all .conferees were satisified
¯ .-:-::::7:

with the procedures established for the employ~,ent of the NG

...’...:.:.:.:’:

.C. D. ROBERTS, JR. ’.:.:.:.:~:
Brigadier General, USMC
Deputy Director for

. ..,, Operations (NMCC)
Distribution:~     - ’ .... p~ P~EP - .

Cj~ (5) ~.~’~ CS~ : " .......
-- ..... . :.WEST HFd4 DESK
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: DDO (NMCC) ".’.
J- 32A J .... :;’ ’ .... ,--

.. J-33 :,,:t. , ADDO (NMCC) :.. .........:., .

J- 34 ¯ ’" CCOC    (NMCC) "" - . .. .:.:!K2 :- .
.-. :1"-.’.~: ?::::.::7.
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REPORT OF INVESTIGATION

SPECIAL INQUIRY

(Aerial PHENOMENA)

30 January, 1949

File No. 24-8 09 February, i949

R~pt. made by EDGAR J. BETHART

DO 17, Kirtland AFB

Period: 31 ~an., 1,2,3,4,8 Feb.1949

Office of Origin: DO 17,Kirtland AFB

Status: REFERRED UPON COMPLETION

CHARACTER: SPECIAL INQUIRY

REFERENCE: Telephonic request from Captain MELVIN NEEF, on 31 January,1949

This investigation was requested by Captain MELVIN E. NEKF, 17th District

OSI (IG) USAF. Seven people (7) were interviewed and six (6) readings were

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

Approved, A. C-Murelle, II
Captain, USAF
Acting District Commander

DETAILS.
.1, This investigation is predicated upon a telephonic request

by Captain MELVIN E. NEFF, 17th Distric 0SI (IC) USAF on 31 January
1949 to obtain all pertinent 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 1Febuary Major JA~ES C. PETERSEN,A0-561833, adjutant,
Holloman AFB, A!mogordo, New Mexico advised that on 30 January1949
at Approximately 1800 hours, he sighted a single bright green object
in an Easterly direction. PETERSEN hesitatedto estimate the altitude
or distance of the object. PETERSEN described the object as a bright
green ball. ~f flame traveling in a Southerly direction, without evi-
dence of smoke or a trail of any kind. PETERSEN advised that there
~ere no clouds and that the object.did not make any noises to his know-
ledge. PETERSEN advised that the object s$emed "to fizzle out" in the
~ir
~ 3. On 2 Febuary 1949, the~writer set up a transit at the approxi-

mate lo6ation where Major~PETERSEN sightedthe object and obtained the
~ollowing readings: ~"

Location: 33@. North and 106@ 051/2’ East (Holloman AFB)
i Object First Sighted: 55@ Magnetic North and 3@ elevation
! Object Last Sighted: 63@ Magnetic North and 3 1/2@ ele-
i vation
i 4. 0n. Febuary 3 1949, at the Office .of Special Investigations, Hollo-

man AFB, the writer interviewed Mr.??????? electronics technician
~ith ????? Aircraft Company , Holloman. AFB, who advised that on 30 Jan-
qary 1949, at approximately 1800~.hours,while in the vicinity of Tula-

~r:osa New Mexico, and in the company of Sgt. NL~URICE C. ANTHON,AI-
2!0923264, Holloman AFB, he saw single, bright green ball of fire to the
East. The ball of fire seemed to be travelin~ in a southerly direction.
Mr. ?????? believed the object to be at an elevation of about 15@ but
declined.to make an estimate bf h~s ~is~ance from the object. He advised
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SIGHTED BY F/O CARTL-~ RCAF MESSAGE RECZEVED 7HIS.
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DEFENCE RESEARCH

To: Distribution

CONSEIL DE RECHERCHES POUR LA DIE’FENSE

1. Occasionally, establishments are asked to aszist local

units of the Cansdian Forces in investigations of Unidentified

Flying Objects (UFO’s). As I am the link between DRB and C~{Q

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.

~0~
SA/VCDS

Chairman, Defence Rese~







1. The att~,ched memorandun has been referred for
atten%ion."

2.         We would ~p~reci~te your co~ento as to whether
this object c~n be rely-ted to CArRiE ~ctiritles during.~ the
period in which the si~htinE too~: pluce.

Art.

(C.L Sa~er, LtCol)
for Chalrmnn
Defence Research Bo~rd



CANADIAN ARMAMENT RESEARCH AND
DEVELOPMENT ESTABLISHMENT

P.O. Box 1427, Quebec,

R E S E A R C H B O A R D CONSEIL DIE RECHERCHES POUR LA DI~FENSE

CANADA

CENTRE CANADIEN DE RECHERCHES ET
PERFECTIONNEMENT DES ARMES

¢.P. 1427, Qu~be©, P.Q.

Defence Research Board,
Ottawa, Ontario

Sighting of Unknown Object i~

I. to your letter DRBS 3800-i0-i (DWER)
date

August~__~

2. is not related~ to CARDE activities. ~4r.
Lortie, Superintendent of our Technical Services Wing, suggests
that the latitude of the sighting might indicate a balloon
launched from Fort Churchill.





FOR COMMCEN/SIGNALS USE;._

TO

INFO

MESSAGE FORM
/~ NUMBER

GR

UNCLAS5 i F lED

RE(~F.b’T SINGLE ~ATIOE1 FOR NIGHTS OF ~1 JAI~JARY ~ TO

FEBRUARY INC;LU~IVE, FOR ~t. N.O. FOTHE~ILL OF DEFEI~’E RE,~.,ARCH

PAGE OF

OPR’S

DNO 903
7530°2 t .562° 1556

REFERS,TO MESSAGE DRAFTER’S NAME OFFICE TEL.

PAGES

CLASSIFIED YES [] NOl~ I~.0. Fothergill~ Room 44.2[, "A" Bldg.2-9~

,:

COPY 4



very

for Chairman     \
Defence Research Boar~



3Boo- .o-i (too/

Major Donald E. Keyhoe,
Director, National Investigations

Committee on Aerial Phenomena,
1536 Connecticut Avenues
Washington 6s D.C.

Dear Major Keyhoe:

Reference your request of October I? regarding
copies of UFO sighting reports recorded and analyzed by a
Canadian Government advisory committees may I suggest that
you forward your request to Mr. W. Smiths of the Department
of Transports 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 Y~ am sure would be glad to help you.

While the reoorts received are not necessarily
classified, I am informed the Department of National Oefence
is somewhat reluctant to make them directly available for
examination because they include assessments of the indi-
viduals who originally re~ort the sightin~s.

I understand that Mr. Smith is maintaining a con-
tinuing and active interest relative to !~FO’s and I feel
sure he will be able to help you.

Yours sincerely,

C. A. POPE

(C.A. Pope)
Public Relations Officer.



DEPARTMENT OF

D EF E 51C E RESEARCH BOARD

Vancouver 12, B.C.

DearSir:

Thank you very much for your letter of 25 July.
The De fence Research Board has indeed participated in
Canadian investigations on UFO sightings, although not
in direct charge oC these investigations.
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~hank you very -~uch for your letter of ~.5 July"
which has been passed to this office for a reply. The
Defence R~scarch ;’oard hls indeed .o~rticipated in Canadlsn
investlgatior~ on ~.~;0 s4ghbinps, altheugh not in direct
c.~rg.~ of t~se inve~t£~-ations.

You ,.~ay be jnseresSed to learn that the vast ~aDority
of re~ortcd si_~ht~i:s h~ve been ex~laln~d by kn~n cheno~cna.
~nc re-alndcr h~ve nob ~u:,~li~d e’;iden~ that ~y throat to
our co~trd exists.                                                            ’

Yours truly,



P



,~jor Donald E. Keyhoe. //~o
Director, National InvestiGations Co~nittee /~

i~36 Co~t~t Avenue, / -’"
W~hin~ton 6~ D.C.,
U.S£.

De~ Sir:

Since about 19h7, sighting reports of unidentified flying objects
were collected by various Government departments on a voluntary basis.
In 1952 siGhtinGs became so numerous that the Defance 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 tl~e observational material 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 UFOts being made by
I~". W. Smith of the Department of Transport, who is ex-officio Canadian
Chalrmsm of your organization. As the majority of siGhtinG reports
eventually:fall into the hands of Mr. Smith, he would be the logical
person to contact for information.

We do.not 1~now of ar~y specific instructions to RCAF pilots re-
GardlnG the reporting of UFO’s.

C.. A.

for Chairman, Defence Research Board



R~f,, DSI

Dr. I. Balllda~,
Stellar Physics Laboratory,
Department of Mines & Technical

S~rveys ~
Dominion Observatory,
Ot~wa, Ont.

Unidentified Fallln~ Object

i.         Herewith on loan are the reports on the
object which fell near Graham, Alberta in the Spring
of 1957. The RCAF have reported that there was no
ālrcra~t incident which could have had any connection.

(E.A. B~rnard, S/L) //
for Cbalrman, De£ence Research Board





Mr. ~dward ~. DeEort,
255 Laidlay S~.~reet,
San Francisco 12,
California, U.S..~.

Dear Mr. De~ort:

You~ request for lm~oraatlon abou~ unidentl£1ed aerial~

phenomena has been passed to me. ~he publicity y~u saw recently
~n San Francisco dailies referred to the project discussed in the
attached copy of a Ti~e ~a~azine story. ~he story outlined in
8~ d~tail a project ~lch has been set up by a Govern~en~
department other than the Depar~aent of National. Defenoe.

The Departaeat of National Defence eo~prlses the Royal
Canadian Navy, the Canadian Ar~y, the Royal Canadian Air ~o~ce
and the De£enoe ~eseax~h ~o~rd. ~The last-na~ed carries out
research end developaent ~or the three fi~htin~ Services. ’~hea
the so-called "Plying ~ucer" si~htlnKe began to be reported
in the spring of 19~2, the C~Ittee aentloned In the second
attachaent was ~oraed with Dr. P.M. Millaan, of the Dominion
Observatory, na~ed as Chair~an.

Followin~ the Cos~Ittee’s foraatlon, Service o~Icers
checked ~ sLOth,s whenever p~slble ~d submitted de~Ll~
m~s ~or ~o C~t~ee’8 eonaldemtlon. At ao ti~ have these
~8 ~Lcated ~o exLs~nce o~ ~1 celestial ~en~.
~~ eA~t~s p~v~ to.have been caused by the ~i~ of
~8~eh~ba~8 ~ seve~l others ~portod appear to have been
the descent ~ ~11 ~teora.

I hope this information will prove useful to you.

Arts.
(C..~. Pope)

Public Relations Officer.



Dr. P.M. Mlllman,
Stellar Physics Division,
Depar~aont of Mines a~l Technical Surveys,
980 Carling Avenue,
Ottawa, Ontario.

Dear Dr. Millsan:

Our Mr. Oatway suggested a recent U.S.

release on Cosmic Ray experiments ,~t~ht interest you.

Hence the enclos~reo

Tours sincerely,

Enolso

Publlo Relations Officer.



lhe ~ubJcct matter is now unaer consldera~ion m:~ ycu
will be further ad~’ised in ~ue ¯course.

The delay in acknowled~ir~, your two cc..~..-un£¢ations is
much ret=.retted av~ I trust it has causee you no InconvenAencc.

Your~ truly,

Chairman, De fence i~eeearch Board.



DEFENCE RESEARCH BOARD

PROJECT SECOND STOREY

Classification cancelled_~ Ch..~l~:~d to.....-...~--~!.....i~....-’. ...........
By authority of......~.~-~,~.’. ...................~. tes...o.:E’.:~,bhe 4/52 Meeting

Date ..........................~",~~-~.--t:....../-’~ .........D];~,,, -.-Boezrd Room~ Ottawa .
SiEnature ..........
Unit] Rank L Appointment.._LY~_L.Z.:;~-~ ....

Dr. P.M. Millman Dam. Observ.

Members: Major D.M. Grant
Major F.B. Perrott

FS~/~ E.L. HolyW.B. Birch
Mr. W.B. Smith
Lt.Odr. K.A. Stone

D.M.I.
DMO & P
J.I.S.
D.R.B.
D.O.T.
D.N.I.

The minutes o£ the 3/52meeting 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 Ferrott, that f~ture forms should contain the heading
"FOR OFFICIAL U~E ONLY". This would prevent reproduction of the contents
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.O.T. suspices in an endeavour to obtain data relative to the
accuracy of reports. A large meteorological balloon, approximately twelve
feet in diameter, 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.O.T. has not 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: o£ Sighting Reports". This was reviewed br~ly and, to allow
for closer scrutiny~ it was agreed that this draft should be distributed
to the members as am 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
ma~ be desirable in order to simplify marking procedures, and reduce the
time requirement to not more thau ten minutes.

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

Birch distributed copies of a summary of the



the onoloaed o].t.pc~q~. ~nd t~-m~lzttOno



OGS

Sea~etary :

Dr. P.M. Millman     Don. Observ.

Lt. Cdr. 2.0. Annesely .DNI
S/L ~;PAS. Bing
F/L V,L. Bradley DRB

MaJ,D..~. Grant DMI
Lt.Col, E.H. Webb DMO&P
M.T.W.B. Smith DOT

DRB

e Minutes of the first meeting of the Committee
were considered and, with some minor changes
~e have been reprOdhced and distrlbutedo

A correction to the minutes of the general meeting
22rid April 1952 was tabled as follows:

Page...2, last pare .to tea.d.:

"It was decided that a Committee should be formed
to give a lead in this activity and to standardize procedures,
etc. Accordingly the following were nominated and agreed to
act: Dr. Millman (Chairman) G/C Edwards, Lt. Col. Webb,
Cdr Pratt~ F/L Bradley, and Mr. W.B.. Smit~, and Mr. Oatway
(Secretary).

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

With reference a communication from the Chairman         ~..

members with. respect to dealing with the press and public.
The committee and all deliberationsare classified as
Confidential and must be so treated. Contacts with the             |:
press or public are not to be made.                                       ~.

The last meeting considered that the name Project
There would be desirable for this project and Committee,
~rovidln,~ it would not duplicate an existing project name,



Dr. J. II. Parkin~
Direetor~
l~ational Research Councll
¯ ’Ion, real Road ~
0 T T A W A ~ Ontario

OZTA~A, Ontario
May, 19~2

Dear Dr. Parkinl

Dr. Green has asked me to acknow-
ledge receipt of your letter of the 7th ~ay
with the attached copy o£ a. letter £rom Hr..O

~Of North Gcwer concerning observation
of a luminous object in flight in the sky on
the evening of May 1st last.

Whilewe get many letters referring
to these, unknown objects, it is a pleasure to
get one so technically straight forward with very
few embellishments. For yoa~" information, arrange-
manta have been made ~ith the armed Services for
receiving and analyzing such reports. Should
,her reports of this nature come to your attention
it would be appreciated if you would forward them
to the R~C.A.F , Attention: --Director of. air
Intelligence.

Yours sincerely,

for Chairman, Defence Research Board.



~AL RES ,.E.n.RCH COUNCIL

CANADA

OTTAWA. ’7 MaT, 1952.

Dr. J. J. Green,
Chief of Division B, CD(B),
Defence Research Board,
Department of National Defence,
."A" Building, i~-5 Elgin St.,
OTTAWA, Ont ¯

.Dear Dr. Green:

I am taking the liberty of referrin~ to

you the attached copy of a letter Just received

from Mr.~o£ North Gower, concerning his

observation of a luminous object in flight in the

sky on the evening of I May, last.

Yours sinc eTe~y,

JH P/h~ Dire O to r.

Encl.



Ottawa. Ontario
2 June, 1,052

Miss
well Avenue

Toronto. Ontario

Dr. Soiandt has asked me to reply tO your letter cf
17 ~pril 1952.

ke thank yo~ for your interest in reporting this
~atter and wish to advise that your letter has been passed to the
Royal �:anadian Air Force who will get in touch ~th you if they
require further information.

Yours sincerely,

R search Board
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D~I Sstimates~

~,; EM 0 R A N D U M

Ori~nal signed by
I. Bowea

(I. Zowen)
Acting Dircctor
Scientific Int elligence



DEFENCE RESEARCH BOAI~D

CONFIDE~,TTIAI,

¯ DRB~ ?-0-240

" ATOi: IG INTELLIGENCE

Ottawa, Ontario.
2 April, 1952

I.      Before Joining the staff at Chalk River somewhat over a year
ago Dr. G.O. Baines was working for several years on atomic energy
intelligence in the U.K.

2.      Dr. Balnes 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 ~lew of Dr. Baines’ rather extensive background of atomic
energy intelligence, We think that he is l~(ely to be of considerable
help to us; also Dr. ~ckenzie 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.

~ "~ Director A.J. Langley ~-of Scientific Intelligence



DEFENGE RES~H

Ottawa, Ontario ~p,
2 April, 1952

I.      2efore Joining the ~taff at Chalk River somewhat over a year
ago Dr. O.O. Baines was working for several years on atomic energy
Lntelli,sence in the U.K.

2.      Dr~ Barnes visits Dr. Dewar in Ottawa from tLme to tLme 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, l[ackenzie 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 Din. Baines~ time taken
up on intelligence matters w~uld 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. ~ckenzie might net be averse t~ having au officer
at Cha~ River in the intelligence picture as well as Dr. Dswar in
O~tawa. Perhaos you or CDRB might care to mention the above informally
to Dr. ~.~ckenzie to find out whether he would be willing for Dr. Baines
to visit us occasionally and, if so, to have Dr. Baines notified
officially.

A.J. Langley
Director of Scientific Intelligence



I. Reference DP2C 1-0-320 "(DRP) dated 7 N~h -9~.

~..’ I ~a autho~z~g ~s. L.E. M~,~us of DSI
zes~nslblS for the dist~buti~ of ~y chess as
Jn yo~ s.bove ~ferr~ ~st~cti~. "

A se~mratc r~uest is bei~ ~e ~ D~ ~ reza~
to bo~ ~.

~. J. LANGLEY

A.J. Langley
Director of Scientific Intelligence



A.J. Langley
DiPecto~ of S¢lentlflo In%elllgence



Hiss ~. ~arnstead,
Director of the.Library School,
University ,.,f To,’onto,
571 Bloor St. W.,
Toronto, Ontario.

Dear ~:Iss Barnstead :

Ottawa, ~      "
19 .i.!a~ch, It:~l.

ihe Oefence ~iesearch Board ~s still
w~.thout ~ts Ad’.n.’~nistrat~ve L~brarian and Head
Revisor, but we are cont~nuln~ the search
Robert Sale has been mentCone:~ as a.posslbil~ty
for the Administrative poslt~on. Would you,
therefore, we good encu.~h to glve us any per-
tinent information. ,Ve would appreciate any
recommendations ~h~ch you would care to make.

Yours truly,

for Chairman,
Defence Research Board.



Directorate of Sclentifle Intelligence

The atteoh~_e~_ As a copy o£ a me

issued by the i~irec~or on 12 ~eptembez’~ 19~0. ~

Will you please prepare a brief
revie~ of t~ act±rifles o~ your section fo~ the fiscal
year 19~0 - 1951. This report As roquAred on o~ before

(a.~’. 0. Stennard)
fo~ Dlreot, o~ of Solent~Lflo Intelligence

CeCe

:.!iss A. ~.~. Ilonslde



Ottawa, Ontario,
24 February, 1950.

Defenoe Research Member,
Canadian Joint Staff, London,
ii Hill. Street, Berkeley Square,
London, W.I, England.

~ha_nneis of Commun~oation w~.th London, EnF.!an,1
Distributl.on in~ N~HQ, of War .offloe S61e.t~~io~~
and Technical Intellig6~ce Report’s.

1. Please see enclosed~opies of memor~d~ from
~I to ~I dated 18 January, 1950, reference D~ 2-0-172-~
(~I} on the a/m subject. This refers to your letter

~,:I has now iafo~ed us that he is reques~-
g the ~my Member of the C~S to go ~ead on the lines

suggested in the attached memoranda, exeep~ that ~I
will omit reference to M.I. 16 since tha~ Section of
the War Office is pres~bly disappearing, at least
in its original fo~.

3. We now propose to go ahea~ here as~opport~.
ity occurs with a s~ilar analysis for U.K., Navy and
Air reports.

~. The principle guiding the distribution of
these reports, which has now been accep~e~ by., the S6rvices
here, is tha~ the Services will notary deal with Tech-
nical Intelligence, bu~ will arra~e to obtain sufficient
re~rts so that one e~ .be passe~ ~o DSI. In ~e ~e
way~ DSI will no~ally deal with Scientific Intelligence
but will pass one copy of a Scientific Intelligence report
to-the Services. This is because there Is no hard and
fast line between Scientifle ~d Technical Intelligence

~d it will enable, for ex~ple, MAI. i0 here to keeptouch ~th ~my Scientific Intelligence interests
DSI to Eeep in touch with ~my Tactical Intelligence
interests. It is emphasized that M.I. lO will not
normally work on Scientific Intelligence nor ~I on
Tactical Intelligence.

5. In consequence of the above we should be
glad If you could arra~e with the JSIC that we receive
at least four copies or preferably ~ of the reports they

LIJ

(Encls)
-" ( A. J.G. Langley),

Dlreotor Solentiflc InteLligence.



(art) (A.~.O.



Ot tav,a, Ont.,
i8 Jcnuary, 1950.

Channels of Comz..mn.i.c.a.tion with LqndQn, England
Distri_but_ign in ~.~DHQ qf_ %’,_at OILsice. Scientific
and Technical In~tellige.nce Reoorts.

1.            ?~e have, in collaboration with
~.~I lO officer, examined the distribution, etc.
of certain Y~ar Office Technicel and Scientific
Intelligence ~mterial arrivin~ in HD[~, and .tl~e
result a[~oears to be.as indicated in the list
at appendix.

2.           This investigation was started off
by your ~e~ber. and the Defence Research ~,~ember
of tae CJS in London ~etting together with
DD~:I(TS) on this problem as a result of which
the Defence Research ~ember wrote to me asking:

that v,~e let bot~ the Ar~, and DR }~e~ber.
kno~ the present distribution in Ottawa,
and

(b) that we.ma~e any reoor~mendations for
modlfioatlons.

~. As regards 2(b) above, you v~ill note,
in t:~e last column of the list at appendix, that
I h.~,’~e suggested ~,e ask for an increase of one in
the nuz~ber of Tec~mical Inbelli~ence Re~)orts and
Teci~aical Liaison Letters received, and ~u~cest a
decrease of t~ree in the n~qber of ~..~I 16 reports
r~ceived. We have also inserted the suggestion
(,..:hich London also made) that ~.~I 16 reports should
in future co~e through the Def,.non Reze~,rch

4.            ’2~e Dropose~ distribution ~:~ill em!,ble you
to have.one copy of Scientific reu.ortsin your files
and us to .tare one of Technical re~orts, and will
assist the olo~e liaison already existing.

5. If you agree witi~ t~e above, ~;ould you
send one cony. of ti~e apDendlx to the Ary ~,,~...,~.~,~ in
London, instructing him to request tile ’,:at Office
that in f~ture thre~ copies of Technical Intelligence
Reports and Technical Liaison Letters be sent ~o you
so that one copy may be Drovlded for DSI. ’~ould you
also ask h~ to let ths War Office ~ow that the
nu~.~ber of ~.~I 16 reports and Special Scientific re;~orts .
for. Canada can be reduced to. three, requesting at the
sa~.e t~,e that t~ey be fo~’~srded In future t~rough the
Defenoe Research ~v~e~ber, London, to [~I, who ~,[ll onus



~orandum

Ottawa, Ont.)
16 J’anua~,, 1950.

~SI Filin~ of Sci..en.t.ifie IntelliKenoe

1. In accordance with your recent
request, the attached instructions concern-
InE DSI filln~ of Solentlfio IntelliEenoe
are forwarded for your information and re-
tention.

( art )



DRBS 2.0-172-~ (I~I)

Room 4310 ’A, Building,
Ottawa, Ontario,
13 December, 1749.

Air Commodore C.W. Susk C.~ - ~ ~ v n ~’l

u~awa, on~.                       ¯ ./-~ ~

Defenoe Research Board.?..Solentlfi~ Intelli~enoe Division ~

5: ’ As requested two copies No.,s E7 and/
2~ of the a/m memorandum dated ? Norther, 194~, ~
are enclosed herewith. P~ease ~turn receipt
sllp attached.

¯ 2. This memorandum was prepared primarily
for the info~nation of. the U.S. Services Solentific
Intelllgenoe Seotlons. in Washington and, in con-.
sequence, the wording is not entirely suitable for
Canada or the U.K. ; in partloular it makes no mention
o£ the liaison between this Division and t~te Joint
Solentifio Intelligence Committee in London.

3. As re~ards, liaison, with the U.E., the
Scienti~lo InteZligenoe Division here is authorized
to deal directly with the Chairman of t~ Z$1C in
London via the Canadian Defenoe Research Liaison
Officer in London.

(Encls.) (A.~.G. Langley),
Dlreotor Solentiflo Intelligence.



DEPARTMENT OF TRANSPORT
INTRA.DEPARTMENTAL COI~RESPON OENCE

Unld~ntlfi~ Aerial ~o~eo - 8117-~22-12-29

The Director of Marine Servioes,
Depar%ment of Transport,

OTTAWA, 0 n t.

AUG 22 1952

Transpo 

With refer~oe to Circular LetterM.S.441, dated
May lst, 1952, the followinK information has been received from
Mr.

(a) oone-shaped obJeot.

(b) brilliant white (al~nin~m).

(o) same size as a 48-~allon dru~.

(d) 45° above horizon.

(e) fr~a South to East.

(h) Between 1800 and 1900 hrs July 30~h, 1952.

Acting District Marine A~ent.



CONFIDENTIAL
DR~O 260-4,-4,~(Aero )

DEFENCE RESEAACH BOARD

PROYECT SECOND STOR"’-~I

Minutes of the 2/$2 Meeting

CGS BOARD R00M, 0TTAWA ~ ~/~~
19th May, 1952

Chalrman~ Dr. P.M. Millman     Dora. 0bserv.

Members: Lt. Cdr. I.C. Annesely    DNI
S/L ~P.S. Bing
F/L V.L. Bradley DRB

MaJ.D.~, Grant DMI

Lt~Col, E.H~ We~b DM0&P

Secre~a ~. H.C. 0atway DRB

~ The Minutes of the first me~ting of the Committee
29 April’1952 were considered and, wi~h so:.~e minor changes

approved~ ~hese have ~een reproduced anddistrlbuted~

A �orrection ~o the mlnu~es of the general meeting

22nd April 1952 was ta~led as follows:

Pa~e ~ last ~ara to read:

"It was decided that a Co~Ittee should be formed
to give a lead In ~his activity and to standardize procedures,
etc. Accordingly the following v#ere nominated and agreed

act: Dr. Millman (Chairman) G/C Edwards, Lt. Col. Webb,
Gdr PraSt, F/L Bradley, and ~r. W.B. Smlt.~, and ~. 0atway
(Secretary).

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 co~muzlcation from the Chairman

of the Defence Resear~ Board, Dr. Millman cautioned the
members with respect to dealing with the press and public.

The @o~Ittee and all dellberations~are classified as
Confidential and must be so treated. Contacts with the
press or public are no~ to be made.

The las~ meeting considered that ~he name Project

Theta would be deslra~le for this proJec~ and Co~ittce,
providing It would not duplicate an existing projec~ name,
or contravene regulations. The Secretary pointed out ~that
She wor~ ,,theSa" has not been assigned to Canada under trl-
partite agreements. Additionally, If a slnEle word name
were used, It as well as tho Committee deliberations, would
~o classed as ~onfidontlal and could not appear on in~er-
rogation forms which would b~ used to obtain data from the
pu~llc. Any’two-word name may be used openly ~nd as such
is known as a nickname. Nickn~m~y be used for classified
projects. The Committee then agreed to the nqme ,,Project
Second Storey".



CONFIDENTIAL

DEFE.NCE RESEARCH BOARD

TO: Distribution.

OTTAWA ~ Ontario
30 April, 1952.

i.          The next meeting of theCommlttee
~hlch was set up to deal with,"Flying Saucer
Reports" will be held in the Defence Research
Board Room at 0900 hours, ~y 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 thlsquestion-
naire form it will be necessary to use what
is known asa 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.

I
(~.Co Oatway)
Secretary.

DISTRIBUTION

Dr. O.M. Solandt
’S/L L.P.S. Bing
F/L V.L. Bradley
Col. G.M. Carrie
G/C D.M. Edwards
~.~. A.J~ Langley
Dr. P.~{. Millman
Cdr. J.C..Pratt
~4r. W .B. Smith
Lt.Col. E.H. Webb
~,~. H.C. Oatway
Dr. Green
~’h’. Pope
Fil~ Copy

D.R.B.
J.I .S.
D.R.B.
D .R .B ¯
D .A .I ¯
D .R .B ¯
Dom. 0bserv.
D.N.I.
D.O .T.

D.~.O. & P.
D .R .B ¯
D .R .B.
D.R.B.



NATIONAL RESEARCH COUNCIL

CANADA

OTTAWA.

APR ’~.~t 1052

Trm-sport Dept.

~. Wilbur B. Smith,
No. 8 Building,
Department of Transport,
Ottawa, Ont~io.

25 April, 1952. ¯

Dear Wilbur :

Attached please find a short article on free
flight balloons used with radar reflectors. This
article is provided for you to use in your article
on f~lse flying saucer reports.

Yours very true,

Encl.

H. R. Smyth,
Head, Radar Dev. Section.



CONFIDeNTIaL / ~

DEFENCE RESEARCH BOARD

Minutes of a ~[eeting to Discuss "Flying
Saucers" Sightlng~i 22 April, 1952.

Chairman: Dr. O.M. Solandt(DRB)

Present:. S/L L.P.S. Bing (JIS)
F/L V.L. Bradley (DRB)
Col~ G.M. Carrie (DRB)
G/C D.M. Edwards (DAI)
Mr. A.J. Langley (DRB)
Dr. P.M. ~.~illman (Dom. Observ.)
Cdr.J.C. Pratt (DNI)
Mr. W.B. Smith (DOT)
Lt.Col. E.H. Webb (D~.~ &P)

Secretary: Mr. H. C. Oatway (DRB)

The Chairman opened the meeting with
a brief reference to the more frequent occurence of
"FlylngSaucer" sightings. .The frequency and persis-
tency of the sightings would tend todlscount the theory
of ’hallucinations’. This, coupled with an aroused

¯ public interest in these slghtings, 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 is thought
that a more active and intensive effort should be made
to obtain these data on an organized basis, and all
reports investigated end 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 could serve as a
useful training for the. Corps. An 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 firsthand.

The Air-Force representatives then
briefly outlined the work.done.by the USAF up to
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-
vestigatibn was re-opened , but is now classified.

In the discussions which followed,
it was pointed out that precise and realistic details
were lacking 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 impressions. 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



Unidentified

i.       SightAngs et trident, tried fl~Ing oMJeeta have ~een
r~corded in t~e Canadian Pr~ si:ce the tazrn of the c~ntury
but it was not untAl about 1947 t~t the Servleee took ~ore
than casual notlee of tbe~e sightin~s. Since that date, rs-
porte of slghtings hav~ been collected h7 ve."ious Government
DeTartmenta o~ a v~luntary submission basis. ’,~.ile the~e
reports ~re reviev~d t~ data presented never a~peared to
~rant a s~te~atAe and eolentAfic ana~is.
ever, the slg~tA~ beeu~ so numerous that the Servlcee
a~reed to take a rea!~ serious look at these
Accordingly, a Cos~alttee ~a~ fo:~sd u~der Defenoe Re~earoh
Soard auspices, the ~abe~s representing the Set,IoN and a
nuaMer of other G~ver=~ent Departmente interested in
explanation of unusua~ phenomena o~served in the sk~. ~he
ter~s of reference of this C~ittee were malnly advisory
~nd no attempt vas ~ade to sy~tematlcally colleot data.

2.        A sighting report form w~s prepared fo~" the use
of ,nyone Inte~leving t~e o~erver of ~ u~identifled ~lyi~g,
object. Znstructio=a and notes Conce~ 1~e ~me ~ thla
form were a~so prepared..An attempt ~as s~de to elAminato,
~s .~.uch ~s possible, the a~Jectlve element fz~m t~e slghtings.
The m~Jorlty of slg~t~ reporte~ have over-etre~sed Irrele-
vant personal oplnlon~ rathe~ than the stralght-foreard
obJectlv~ facts, Fa~t~n-~ ~o~" ~ssesslng th~ rellabAIAty o~
an~ report ~ere ;Also suggested. To make pc~slbl~ t~ sy~tem-
atAc recording of the r~et important f~cte o~ an~ sigh1~Ing a
form Pot card catalogue listing w~s de~.Agned, together ~ith
instructlous ~or the ~ili~ of information fr~ any sightly.



of’ t, be

Attached is a i~ letter ~o the ~ade~-See~eta~y
of S~ for ~te~al ~fairs. It is recues~ ~at ~e
~s~ a~n~ents ~ ~de ~ ~ve a letter, alo~ ~e
lines of ~is d~ft, fo~ to ~e De~ent of ~
AFfairs th~u~ ~e C~i~ ChieFs of S~F ~t~.



lout re~1 ~0219-(}-b,0

D~S 21]-1-172

Dear Mr. Wil~ress,

October, 1952

¯ ?~ report by Mr. Kir~wood which
forwarded under cover of. your letter ~f’Kth September,
1952 has been. read with interest.

Under paragraph seven of Mr. ~i~k~ood’s
report reforence le made to the expansion o~ heavy watar
production capsolty in France. If, kn future visits,
~r. KKrkwood could get information on the method
production and annual output
it would be apprecfate~. -

E. Zd. D.4 I,’dli’S

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

for External Affairs,
Otta~a~ .Canad~e



DEFD~CE RESEAP~H BOARD

Ottawa, Ontario
3 July, 1952

I. 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. " All were cordial ar~ seemed anxious to help in the procurement
of intelligence for DSI. I left with each officer a copy of the attache4
outline of coverage of DSI.

&. 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 m~st of them
already went to External Affairs. (I shall glance through our list of
significant documents received in DSI amd bring to their attention ~apers
of interest.)

//

1’//.7
LSI :

Mr. Hebert~ of the Intez’-
national Conference _r, iv~sion
of External Affairs~ was
approached today an4
be ,oleased to cooperate@

717/52.

D .R.H. Macdonal~



.-)

l~r. S. de T. Glazebroek
Defence Liaison Divislcn
Depart.cent of External Affairs
East Block
OITA.’,~-.

Ottawa, Ontario
13 June, 1952

Dear i’.lr. Glazebrook:

LIAISON WI ~."~l CIA

i. In accor6.~Ce ].~ith llinute 22(b) Of the 3lAth ~[eetinc
of the JIC, a list is attached givL~t~ls
itez~ sent f~m .ti}is Directorat~ to~ of inte~igence

2. This lis~ is sub~i~ ~er t)e fo~g

Si~o~ mer~oranda ~d co~uent~
(c) Intel~gcnce itens
(d) Inte]~Ze-ce items f~m inte~:~ations.
(e) Intellisencc proc~r~:~ent ao~ratus "
(f) CIA visits to DSI on scientific inte~g~ce p~blcns.

3.         l~ot inch~ in tLe list for sec~ity reasons are four
intcll!~zdncc rcpo~s sent directly to CIA ~-h v~.~o~ speci~

reror~s..        .°n...at°~c, ener~Y ~telligence sent to the app~F,~ate
%scnc/ ~n -U~sh~on bdt p~su~bly available to t~e nucl~r

~I divj, s~eB ofOIA. It ~dsht be ~t~] out to CCCS t~at
~ell S~t.h~s p~bably ~a~re of a ~.o~ deal of the

cne~" intc~cnce ~rk whlch~ alone~ has been
value to the U.S.A.        "                           "      "

Yours ~inccrely,

.. A.j. L,~NGLEY

(A.J. Langley)
Director of Scientific Intell~sence



Ottawa, Ontario
5 June, 1952

Dear George=-.

1. As I mentioned to you yesterday, we have felt from time to
ti~.~e that it ::o.~!i be very valuable for us .to be able to consult
~fo~lly tLe v.~ricus Divisions Ln Lxtenml Affairs concerned with
the areas about ~-~hich we happen to be ~.a~rking in Scientific Intelli~icnce.

2. I a~ accordingly wondering if arrangements could be ~de for
one of the officers here to bc authorize1 to visit ¯those Divisions
dealing ~itn Europe incl~din~ the ~od ~loc, the Middle and Far Easts
a,cd, of course, any other Divisions ~ich you consider might Be
involved.

3. The sort of fields we cover are outlb~ed briefly at Ap~en~ix:
~his outline c,~q, of co~se~ be cxp:~nd~ ,~,~--,-, r~quir~

A. If tLe above arr~gem~t c~ be ~x~de, i &m s~est~ that ~.
i-~oss ~[a~ona~ be the DSI officer who
Hr. ~io~ is of coupe f~ ~lear~.

3. Converse~, if it is felt b~ ~e~ Affairs t~at cons~tations
,at., us :~ig.ht so;~et~b.es be of use, we shot~ be de~ht~ to cive ~y help
~.te ~an .~u’~ pro~de a~cess for ~ ~xten~al Affairs officer to ~y ~fo~ti~
~e ~,~ve here.

Yours sincerely,
,̄" ~ I::,; 5~£ned

A. J. LANGLEY

(A. J. langley)
Director of Scientific Intelligence



SECRET

DRBS a-0~17~-9 (DSI)

,DEFENCE RESEARCH BOARD
Memorandum

Research and DevelopmentB0ard
-Strategic Guidance

Ottawa, 0ntl.,
17 February, 1950.

/
i. The attached papers EC 190/4 andEG.~90/4.1,
circulated by the Executive Secretary of th~"RDSmay have
a bearing on the strategic guidance adopted Br~’~he DRB.

2.           Referring tO paragraph 2 of EC 190/4, In-.
telligence here is at present unable to assess the sig-
nificance of the "critical" 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-ridlng 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 ~he 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.



SECRET
DEFk~CE RESEARCH BOARD

Memorandum

Intelligence and Defence Research

Ottawa, Ont.,
9 March, 1950.

1.           The attached paper is not so much an
Intelligence appreciation as an attempt to provide
a broad view of the repercussions of Intelligence
on Research policy.

2.           The brief analysis in the paper - though
appearing superficially elementary enough - is the
result of a good deal of detailed working during the
past year.

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

4.            If that conclusion is Considered to have
a sufficiently high degree of probability, it indicates,
I imagine, some reshuffling of our Research effort.

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 taken and, perhaps,
before the Symposium.



o;

~ircc~o~ of ~Oiontlfi~ Intelligence



DEPARTMENT OF NATIONAL DEFENCE

De fence Research - Strategic Guidance

DEFENCE RESEARCH BOARD

CONFID ’TIAL
2-i-17 -10 (OS i

Ottawa, Ontario~
l& July, 1950.

I.            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.

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

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

These conclusions are plain enough and indicate
clearly that 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

(c) Pruning research frills and concentrating more
effort on shorter term projects of immediate
~mportance

(d) Placing saw-off dates when researchprojects should
go into development.

5.             Consequent upon the present international
sit~mtion and in order to assist in reformulating research
policy,consideration should perhaps be given to the sending of
a DRB observer or observers to Korea.

SOM-- 5-47 (67)

D.S.I.



P~oom 2536,

Ottawa, On~arlo.

OTTAMA, O~tario.
14 December, 1954.

Unidentified ~ Flvln~ CbJ~c~a

i.       Si~hti~gs of unldent~Ified fl~ing obJect~
~cord~ ~ ~e C~I~ ~s si~e ~e ~ ~ ~e cent~
~t it w~ ~t ~i a~t 194~ ~t ~e Se~�~ ~k ~re
~ c~ notice of t~ s~ht~. Si~e ~t da~, re-
por~ of ~igh~s ha~ ~n collec~ ~ v~i~ G~e~nt
~~ents ~ a vol~ su~ssion b~is, ’~.ile thee

~rant a e~~O ~ oclen~fic ~is. In 1952, h~-
ever, ~o si~t~ ~ so n~ro~ that t~
a6~eed to t~ke a real~ se~o~ look ,~ ~ese phenols.
Acco~i~ly, a C~t~ w~ fo:~d ~er De~enoe Res~oh
Bo~ n~pic~ .~e ~ representi~ ~ Se~Ices
n~r of o~r ~~t ~p~n~ in~s~

to~ o~ ~ference of this Co~it~e we~ ~i~y ~vlso~
. ~,~ no atle~t w~ ~e to s~te~tlcally colleot ~.

2.        A si~htlng report "form w~s prepared for the use
of anyone interviewing the obeerver of an unidentified flyin~.~
object. Instructions a~d notes concerning the
for~ uere also prepared. An atte.~t was ,~de to eliminate,
~ ~uc}, ~s possible, the suMJective element fr~a the slghting~.
The m~jority of slghtA~s reported have over-stressed irrele-
vant personal oplnlo~ rather than the straight-forward
objectlv~ facts. Factors for asses,ing the reliability of
any report w~re ,’Also s~ggezted. To m~ke p~Rible .the syst~mo
a~ic rocordin~ o£ the most i~portant f~cts of an~ ~Ightlng
form for card cat~lo£Tue listing w~s designed, to~ether with
i~t~uctions for the ~illng of inlor~tlon from any Sl~hting.



Office of tan
Deputy Commander-In-Chief

~hief of the Ai~ Staff,
Air Foroe ~eadcuarters.
Ottawa. On~c~rlo,
Canada.

Standardl~,ed Canadian-United States Cor~wmmleatione
Instructions for R#pertiag Vital Iatelll~enee
Si tin

1         On /. Dee ~’ the Canada-United States Joint Com-
munications ~leetr~tee Ce~lttae (Oan-~ J~C) app~ved

Attached is a draft letter to the Under-Seereta~y
of State for External Affairs. It is recuested that the
necessary arranFements be ~ade to have a letter, along the
lines of this draft, for~ar~ed to the Department of Exter~s~
Affairs through the Chair~s~ Chiefs of Staff C~ittae.

(sl~ned) C.R. Slmon

C .~.. SLEHON
Air Marshal. P~AF
Deputy Commander-in-Chief



CANADA

IN REPLY PLEASE QUOTE

SECRET

OTTAWA. Ontario,
30 January, 1950.

:’.i ..:l

~ . ......... ¯ .....

./i

RCAF Pyro~echn£cs St~nd~rdi~.~ion ...........

i At the third meeting of the pyrotechnic ~_tandardization
Working Party 4(b)3, held in London, 24 October’ 1949, it was
established ti~t five (5) copies off all minutes, or reports; on

pyrotechnics would be fior~arded to the RCAF Working Party Members.

Such distribution was established to include furnishing
two copies to DRB, one copy for the CW~.~E and one copy for CARDE.

3 The two attached copies

CSAR Int6r~m Report., Ret’. AR llO//l dated 28 Oct, 1949

~raphio Flash Bomb.

are attached for your ~nformation and distribution.

4        May receipt be acknowledged on the duolicate copy of this
letter please, and returned.

/.~’ ;;~/~<. .-~ ~.,.
,_.~. ~,-~ i..~~
(C ~ Proctor)
Capt. USAF.
for C A S.

RCAF G32B
200M--6-49    (5941)



CANADA

IN REPLY PLEASE QUOTE " ¯ "

SECR’ST

C~hairman,
Defence Research
"C" Building,

._~
Department ~ational Defence Hqs.,/-~.j~.~.. ~<..~, , ~ / ~ :

attended meetings~d discussmon~ in England during the period    ’
l0 to 24 October, 1949. A repor.t ~s been prepared by the RCAF mem-
ber of t~s Working party.

Three (3) copies of this report are attached riot your re-
tention. It is believed desirable to have fiorw~rded one copy to
CARDE and one copy to C~EE.

3. ~.ay receipt of these copies be noted on the duplicate of
thisletter and returned, please, to CAW/APJ,~? ’

Enc iSo

../-. /

(c A Proctor)
Capt. USAF,

for CAS.

RCAF G3213
200M--6-49    (5941)



The Secretary,
The Joi~t Intelligence Committee,
Privy Council,
~ast Bloc}~,
Ottawa, Ont.

D BS

Room 4310 ~At Bulldln~,
Ottawa, Ontari o,
17 August, 1949.

S_clentlf!e Intelligence D~v.i.s.lo.n

Terms of Reference

i.          Terms of reference fo~ the 8olentlflo
Intelligenca Dlvlslon are under 0onsldezetlon by
~e Chaldea of the ~fenoe Resea~h Bo~d, ~d
a d~aft, is attached.

2. Before oonsiderln~ these terms, of
erence f~rther, .CBRB ~uld begratef~l for the
vle~s of the JIC on ~he above dra~.

Wo~ you aoco~dlngly please distribute
ooples of the draft to m~rs of %~ ~IC, wi~ a
suitable ooverln~ note, and p~oe this item on the
a~enda of the next

L/J

(act.)
( A.J .G. Lensle¥),

Diz~otor Scientific .Intelli~enee.



DEFENCE RESEARCH BOARD
MEMORANDUM

CONFIDENTIAL

Room 4310 ’A’ Building,
N.D.H.Q., 0ttawa, Ont.,
20 July, 1949.

Scientific Intelligence Division - organization

I.           The Division has gro~n 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 in 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 Scientific Intelligence Division,
and I should be grateful for your guidance

(b)

As to the contents of the draft.

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 consideration whether
paragraph 6 of the draft is included, although if that
were approved by the Chiefs of Staff we should be clear
to 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.



’ ~’ " Ottawa, Ont
’ 16 November, 1749.

Solentirtc.Adviser, " (k,kI~’T
Office of the Army Attache, ~ ~%~v~- / / "
United States Embassy, ~ ~V -- ¯

f C n e     e iv sonF

.1. Copies No. s~-~O of the a/m report
dated9 Nov ~, reference D~ 2-0-17~-~ are en-

2.           Woul~ you please see that a dozen of
these are.distrib~teg as necessary to ~e
Navy and Air Intelligence Depar~ents im Washington.

3.           Three additional copies are added in
case the ~, Navy.~d Air-Attaches in Ottawa wish

to retain one copy for ~fe~nce purposes.

.4.           In order to avoid the l~itations.~-
posed on Top Secret doc~ente, the enclosed report
has been written so as to fall within the Secret
category: nevertheless we regard it as high up in
that category, especi~ly Appendices C and D, and
would be grateful if/it,couldbe so treated and its
distribution guided strictly by the "need’to-~ow~
principle.

~... The agreed channels of communication
between Washington and Ottawa for scientific in-
telligence are at present those already, established
between the respective Services.

L/J

.( A.J.G. Langley.),
Director Scientific Intelligence

for Chairman, Defence Research Board./



S~CRET

Scientific Intelligence Division

T~e Director,
Commanications Branch,
National Research Council,
Sussex Street,
Ottawa, Ont.

Room &310 ’A’ Building,
Ottawa, Ontario,
28 October, 19&9.

i.           The attached memorandum is
referred for information and retention.

2.           Attention is celled to Appendix
C ~;ivins the official Terms of Reference of
the Scientific Intelli.~ence Divisicn of the
D~B.

(A.J.G. Langley),
Director Scientific Intelli~ence.



CGS
CAS

DEFENCE
8,ONFI.~NTIAL

Ottaws ~ Ontario,
11 October, 1949.

1.                Three copies of 0rganization,Chart
of the ,Solentiflo Intelligence Division of Detente
Re.earth Bo~rd are attached.

2.                You may care to forward two copies
~o your Director of Intelli6ence and, it is suggested,
one copy might be of interest to. you~ Liaison
in Washington.

.(art. )
for Chairman Defenoe Research Board.



DRBS 2-O-172-3(DSI)

SCIF~TIFIC INT~LIGENCE DIVISION
(Foreign Int~lllgence Section)

~!r. A.L. Wrlght,
Defence Research Member,
Canadian Joint Staff,
1700 !~.[assachusetts Ave., N.W.,
Wasi~i.ngton 6, D.C , U.S.A.

Ottawa, Ontario,
8 October, 1949.

I.           Four copies of DRBS 2-0-172-) 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.

Referrlag to paragraph 7 of Appendix C,
the channel of communication between DSI and the
U oSo Ar~.y, Navy and Air Intelligence Divisions will
be until further notice through the normal Service
channels between NDKQ and Washington.

The Chart showing the organization of
the complete Division here (i.e. including the
Scientific Information Centre and the Security Section)
has bees forwarded to you separately°

(Encls)

L/J

(A.J.O. Langley),
Director Scientific Intelligence.



.p. A.
" . Room4}lO ’A’ B~ilding,

: Ottawa, Ontario,
8 October, 1949.

: ’ ~ ’ ’ " ~_~I
Chaired, Joint In~ellig~ce Co~i~tee, .~.~~ /
Dep~en~ of Eztern~ A~a~s,~ ~"

i. " "    The attaohe~note D~S ~-0-17~-I     ’
dated 15 Septem~r 1949~ Is ~arded for
formtion.

2.            It deals mainly with the Foreign
Intelligence Seotloa of the Division, which
has recently been consolidated, but at Appendix
D the organization of the complete Division is
charted.

The Scientific Information Centre
shown on the right of the, Chart. deals with

classified Scientific Reports on Defenoe Research
carried out .in Canada, the U.S. and the U.K.
Some I0,000 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 is about ~, of which about half are
professionals.

(art)
( A.J.G. Langley ),

Director Scientific Intelligence.



DRBS ~-O-172-~(DSI)     ~-"

Mr. R.A. MacKay,
Head of Defence Liaison
Department of External
Ottawa, Ont.

Room 4910 ’A’ Bailding,
Ottawa, 0ntario,
8 October, 1949.

 ivis ion,
Affairs,

Dear

I enclose a note describing briefly
our.Organization here. As Scientific Intelligence
is comparatively new end 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 mig~ht like
to.pay us a ~ort visit sometime: we should
certainly be very pleased to show you around.

L/j

Yours sincerely,



SCIF~TIFIC INTELLI_GENC.E D .IVISI.0N.

United Kingdom Services Liaison
Truro Building,
Ottawa, Ontario.

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

Ottawa, Ontario,
7th October, 1949.

Dear

As requested, please find enclosed twelve
copies of a Note on the Scientific Intelligence Div-
ision of the Defence Research Board. This Note was
originally produced for~ the Inforr~]tion of the Sec-
retary of the Canadian Chiefs of Staff Committee.

Perhaps you ~ould distribute t~o copies
each to the U.K. Naval, Army and Air Missions here;
they might wishto retain one copy each for infor-
mation and forward one copy ..to their respectiye
Intelligence Divisions.

The Note deals mslnly with~the Foreign
Intelligence Section of this Divlslon(whlch has
recently been consolidated), .b,]t Appendix D gives
a Chart of the ~0rganlzatlon of the complete. Div-
ision.

The Scientific !nfor~ation Centre shown
on the right of the Chart at Appendix D is at
present rather larger than the Foreign Intelligence
Section and deals mainlywlth cla~-~sified Scientific
Reports.on Defence Research emanating from the U.K.,
the U.S. and Canada. Some ten thousand such reports
are now received annually,

~he total personnel"employed at present in
theDivision is about thirty-five, of ~hom about half
are Professional Staff.

L/J

(Eric la )

Yours sincerely,

(A.J.G. Langley),
Director Solentifio Intelllgence.
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(U) Fro~; 080252 EST Nov 75 to 080420 EST Nov 75, Ma!mstro~ AFB HT
and four SAC sites reperted a series of visual and radar contacts

¯ " :;~fied =lying objects.
Several reports from the same

with u~ .... ~_ ~ -
loca~icns included jet engine sounds associated widn the observea
bright ~ights. ~mo interceptors scrambled from 24th NOMAD Region

failed to make contact wi%h the UFO’s.

(U) Th~ UFO sightings occurred on an .extremely clear night.    { ~" {]it:~]~
was 45 miles. Although.northern lights will cause phenomena similar
to ~ne received reports, weather services indicated no ~ossibility
of nsrthern lights during the period in ouestion. (SOURCE: NMCC

MFR 080600 EST NOV 75.
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Fordingb~dge (0425) 52392

Admiral of the Fleet The Lord Hill-Norton GIC.B.

CASS CO’I~I’AGE,
HYDE,

FORDINGBRIDGE,
HAMPSHIRE. SP6 2QH

Timothy Good,
20 Morley Court,
78 The Avenue,
Beckenham, Kent,
BR3 2EY’

2nd November, 1987

Thank you for your letter of 29~h October.

To answer your questions first:

be

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

NATO d~cuments 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 NATO Information Service,
lllO 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 unabie to think of any plausibie 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 f~r its existence would be interesting in itself.

well.
I am delighted to hear that the book is selling so

Next time you write let me know how many copies.you have soid.



Tel: 01-650 9476 8 Barry Court,
36 Southend Road,

Beckenham, Kent.
BR3 2AD

2 November, 1987

Dear Timothy,

Very glad to Bear all is still going well
with the book : I always thought it would do. Splendid
news about ~ustralia, but, whew : what an exhausting
programme for you. The worst part of book ~.~itimg today
is all the palaver and interviews which fall on one with
publication.    It makes one sigh for the good old days
when all was more or less left to the newspaper and magazine
critics. Of course, then one got a much better type of
review, st and more of them : the c~itics then actually told
readers ~.:hat a book was all about, whereas today one is left
guessing. The modern critic is sm an ego cruise, ankious
only to show how clever or amusing he is. \

You raise the query that the prefix "0" as
in "02 July 194T’ w~s not used until moc~,ern computer
technology was developed. I beg most strongly to differ.

.Certainly my experience in wartime in the Navy was that the
"~’ was a vital prefix whether in the date as in "02 July" or
the hour as in "030~’. I should think such methods were still
used in NAT0. ~ind you, I can only s[~eak for British Naval
techniques. I would suggest you could usefully che~k with
the many CIA, White House, FBI, State Dept and NASA cables
cited in the released files of those or~:anisations 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 mlbject matter relating to the material they hold. One
has to join the Library for a period to be able to do this,
but it doesn’t cost anything. On the subject of MAJIC-12
I ’ m afraid ! Caruuot help.

Have you 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
~riting a history of French Secret Service down the ages up to
.the present time, and in due course shall take a look at C, EPAN
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
around these last several weeks, but I hope that life will



begin to ~et easier
to arrange a meeting

in the near future when I shall hope

ohez ~IOUS,

With al~ood wishes,

yours ever,



ORGANISATION DU TRAITE DE L’ATLANTIQUE NORD

NORTH ATLANTIC TREATY ORGANIZATION

TEL    : 241.OO.40 - 241.44.00 - 241.44.90 TELEX    :    23-867

DIRECTION DE L INFORMATION
INFORMATION DIRECTORATE

1110 - BRUXELLES

REF: DI.13(88)17
ii 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 Attach~
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 CentralRegistry who had been with the head-
quarters 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 sincerely,

Peter A. Jer~r
UK Liaison Officer
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TIlE JOINT CHIEFS OF STAFF
JOINT CO!~K1NICATIONS-ELECTPDNICS COI~ITTEE

WASHINGTON, D. C..

10 ~arch 1954



~ l~6(c)

CHAPTER

ME~INT REPOK~S~

SECTION I - GENERAL

.30~.. zm’om~_,no~ ~ ~ Pa~O~n)._._Am).. ~.mo_ P~:Pom,

� a. Sightings within the scope of this c!~pter (as outlined in
~Article 102b., (4), (5), (6), (7) are to be reported as follows:

Immediately ~except when within territorial waters of
other nations as prescribed by inter~atlomal law)

(a) Guided DLissiles

Group or groups of mili1~ary vessels
Formation of aircraft (which appear to be directed
against the United States, its territories or

possessions)
(f) Individual surface vessels, submarines.., or air-

craft of unconventional design, or engaged in
suspicious activity or observed in an unusual
loc~tion or follox.~ing an unusual course.

(2) When situation changes sufficiently to warrant a~
amplifying report (see~Arh. 409)

302. SIGHTINGS NOT TO RE REPORTED

a. Surface craft or aircraft in normal passage.
b. KnowuU.S. Military vessels includin~ submarines.
c. Known U.S. Government vessels.
d. Known ULS. or Allied Military Aircraft..,

CONTENTS OF MERI~ REPORTS

a. I-~R!~ reports shall comprise the following, as applicable,
in the order listed.

(1)
(~)

(3)

"MERINT" will al~ys be the first word of the text.
Ship’s position at time of si@~tings (except in wartime
when other in~tructlons appl~) "

Natuie of si~tiag employing (a~-(b), etc.~, as shown.¯
¯

in para 301. .:. ’~ ~.- .
Direction of sl@~ted object(s) travelS.Observations of aerial sig~hting the altitude- expressed

as ~w Medi~ (Med) or



(6) The date and time of the sighting, expressed by the use
¯ of ~ix 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. Greenwich Mean Time (GMT), ~st be use~
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.

l~Y of month . Hou~ expressed     Minutes O~ ~ Indication that
in. 2~ hour time     the ho,~- GMT is being

used
(7) Name of Ship and/or call letters

SECTION II - P~OCESJRE .

Communication procedures to be, employed will be ba~sically those¯
prescribed for .the communications system or service used. Merchant
ships will em~loy normal international co~nercial communication proce-
dures. Every effort will be made to obtain a ~’eceipt for each MERI~T
message transmitted. U.S. public ~essels which are manned by military
or civil service personnel will use mili*~ry communication procedure.

Transmission of MERI~ reports will be preceded by or include
the international "Urgency Sigoal", milita~j precedence of "Emergency"
or "~apid U~S. Government" as appropriate for the co~munlcations means,
system or service employed.

International Urgency Signal XXX XXX XXX or PAN PANP/aN
Military precedence Y or Emergency
Commercial class of)

Service Indicator) ~PID US GOVT (~o be used only when
refiled ~ith comm-
ercials companies)

306. ADDRESSING

a. The Department of the Navy. is responsible for the prom~l~a~ion
of extracts from this publication, commercial comm~catlon companies
operators a~d for Masters of vessels indicated in para 102b (4)~ (5), (6)~

and (7) wlth such additional postal and registe~ed cable addresz Inform-
atioa as may be required to insure expeditious handling of MERI~T reports
over commercial facilities.

3-2



NAP 146 (D)

CANADIAN . UNITED STATES

COMMUNICATIONS INSTRUCTIONS
FOR REPORTING VITAL

INTELLIGENCE SIGHTINGS

[ CIRVIS/MERINT)

JANAP 146

THE JOINT CHIEFS OF STAFF
JOINT COHMUNICATiONS-ELECTRONICS COMMITTEE

WASHINGTON 25 O.C.
February 1959

(REVERSE BLANK)



JANAP 146 (D)

(i0) Conditions of sea and weather. _

* "071430Z" 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 (Z) the time zone. "Z" signifies that Greenwich Mean Time

’has been used in composing the date-time group.

~ay of Month Hour Expressed
Minutes of

in 24 hour time the hour

EXAMPLE of a Radiotelephone Transmission:

Indication that
GMT is being used.

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 MIKE SIGHTED FORMATION OFSIZ
JET BOMBERS LAT 40N 50E AT 211500Z ALTITUDE MEDIUM HEADING
270 DEGREES TYPE OF AIRCRAFT NOT OBSERVED BEFORE WIND FORCE
3 SEA CALM -

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. -

(i) When additional information 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 by the

date and time of filing of the MERINT report being

amplified.

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 ~peed.

3-3 ORIGINAL
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1. Your memorandum Klves only some o~ the salient facts.

The salient facts, smiled are~

a..$AG~-UR in hie Z June me@seEs stated:

........... "Unless this letter reveals some new facts not apparent-
from the o~Lltne of ~e pI~ presented by Gener~ Ve~, I propose,
~ess y~ ~s~t me o~e~se. ~ ~orm ~e French ~ve~ent
~tI offer no obJec~n

b_.. You ~d ora£1y to the Chiefs ef Staff that you intended te with-
hold dt~ of the radio reply to SAGEUR. unanimously asreed to
by the Chiefs of Staff, until you had contacted the Secretary of Defense
and the Secretary st State.

It. was made clear to you both by me and the Chief of Nav~l
e~-atione that ~s action, ff ~en. ~ght Completely ~ffy ~e ~-
~ously approved scion ef the G~ef8 of S~, s~ce ~e time
re,red lot you ~ con~ct ~e auto,flee mentioned ~ae tnde~r-
~ed.

d_. At the Insistence of the Chief of Staff, U.S. Army. and the
Chief of Navai Operations, based on the foregoin8 reasontn8, you



.’, " . FREDERICTON, NEW BRUNSWICK E3B 2VI
,. ~ ~ CANADA , ’

prepare
atl onal.

the~campaign.. Surely someone ,in his office had a need to know for Xa~Ic material ..
"xtIIFln9 Hlllenkoetters years¯ i, the same office.,. -.:,." ,~’ " ’

Incidentall Moore has also used many date/~rmaV.., sel.e, cti~@ choice of data is a Ha
mark of th lass antl-UFO fan~as~::~.,..,. ..
Most $~anton T Friedn~,~:

¯ .’: . ’ : Science Consui~,.,. ~ctt~rer ¯ Autttof ¯ Btoe~l(~aMer " .



, , ¯    . . . . t ~.= ~ ~ ~ , .,, :~ . , .. .~,. . . , . . , ~’. - . . . .. . .... ,.~,..~,.

Phil KLass.t.s.the..anc,h~;.e~emy~.c::f. .u~oL°gy,. yet’.eve’n:.he.     . seems once

In a Long ~h~le tO s-:~V.~m.b.le, o,n~::somethlng,thatr~,coul.d, be,lmpo~tant

reven jf ~y tr~.al and ephor. Last n~ght I~ went:, to.:a. CS%~OP~ e:ctu e

at UCLA by. him, and~h~le I d~sagreedg~th"~:~S~"~o.f~:.’.~h~t:~’:he s d

.......... :." . L. -, ~ ~ - .    ¯                              ,. . .

an.d I have .A~.r ~For,ce papers.~.~.,f~r~,om the~ta~e.ry,.~O’:s,..that’,.~show,~h~s to

.be true. Latero o~f...cbu~se~.~,due. �o computers the st Le of "07" o-

.~                      . , z. ,. .,, -, ~-.~.~ ~, ~,’-; ~ . ,

em to be ~ p.ersonaL,qutrk to,,u,~e the.un~uthortzed-�ommao.-maybu

d~saffecteda

then,,proceede~             m~ l~tary

and goverment,letters from the,~ 50ms ,and~ "’~ ~"’~"then’ ..... lett~rs:from~" ~c, ... ~ ~? a later

period. d~ffrences ~n"dat.~s.t~les :wer~ p, la~n ,,Then. he showed

slides of letters from UFOlog1_st BIll Hoore. All;o~:these had

the style of "07 July,:1952" bu.t with modern dates. The comma was

featured in all of them. Th~ ~xtra zero as ~ll..

Does IUR or Bill Hoore have an answer for thi-s? I can’t

come up with one. yours, Bill Qesternman



devise your intelligence system so.it was impossible to write an unclear date?
The best way to indicate that you intend a singler not a doubler 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?
3ust to make doubly sure thatno one can read your zero as the letter "0," why
not slash through all zeroes? (Eg.: .~ ). A slashed zero simply cannot be
mistaken for anything but a slashed zero. Finally, to make triply surer 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.
believe if you check, you will see it is a NATO practicer as well. If you
check still further (there must be an FOI-obtainable procedural manual around
somew~iere), ! think you may find this is a standardr corn’non 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 ambiguityfound in hand-written numerals.

Regarding Executive Orders, do some.research on their, legal [unction and
purpose. I believe you will find that~ far from the informa]~ memorandum-style
corm~nications Mr. Klass suggests they are with his proto-Tru~an proser
Executive Orders are intensely.formal doc~nents which, over the signature of
the President of the United Statesr carry the force o5 federal law. To
challenge them, I believe one must. go to federal court on codstitutional
grounds. It is my understanding that Presidents use Executive Orders to
circumvent Congress when~

An issue is too hot politically to approach_legislatively (for
example, the Executive Order creating regional Councils o5 Government
[Presidential Order 12372, ~966, ! think] for intergovernmental
review of federal programs)~ orr

(2) An issue is too sensitive for public debate (for exampler 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 t% notice the
disinformative nature of whatyo~ 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 backgroundi funding sources, and connections of this
Washington-based conTnentator,    i

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

Sincerelyr



2#76 Glenwood Avenue
Toledo, Ohio 43620
September 14, 1988

Mr. ~illiam~Cbore
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 corrmentary on the "M3-12" docL~nents. I like
to think that, in my ownenchanting way, I am an open-minded person. Thus, I
acquired a copy of the ".~tJFON Symposium Proceedings" to see what you folks
might’have to say in response.

Your frustration and outrage at Mr. Klass are.thoroughly apparent and, [ must
concede, you do. seem to have some grounds for objecting to cer,tain points of his
style, method, research, and presentation. However, as an ind.ependent reader
(and an editor/publisher by pro,~ession), I suggest, to you that!iyour
presentation would be quite a bit stronger were you to stop re~ponding to his
vitriol with your own invective. I know that can seem a crue!:~:criticism when
someone is continually referring to you in public as an incomp.etent fraud. BUT
observations regarding his style, methods, etc., should have a~peared exactly
once -- at the close of tl~e article -- as a sort of coup d~e ~. A
dispassionate, complete exposition of Klass’s alleged n~merouS.~ 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.~onflict is at
hand, rather than a credibility question based on quality of.iresearch. I do
not think that is what y’ou meant to convey.                  ~.

Now I do not know whether or not the. doc~nents you have are ~enuine, but let me
put forward a thought or two you might explore to help sift :~hrough 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
assurrmption that his points consist of revealed wisdom. His-are arguments by
social authority~ yours seem to be arg~-nents by data, which is why ! thought
you might appreciate some constructive criticism.)

Be that as it may, I used t~ work and live in Europe. ! prominently noticed,
therefore, the question regarding the use.of "0" before single-digit dates and
whether it was a corrrnon practice before the advent of ~:omputers. Especially in
European cursive, single digits can easily be mistaken for double digits. The
worst of[ender is the nt~nera, l "7." The way Europeans write it, it ,can look
very much like "17." Simil~rly~ a "2" can look like a "12.". Examl~les:

Seven or Seventeen?: :.~ Two or Twelve?:    ~--

Suppose, now, you are dealir~g with sensitive intelligence data. Suppose most
of your.pperatives are filing hand-written reports. Suppose-. further that you
are dealing with situationsiin which an error of ten days can literally mean
someone’s life. We quicklyis, ee that the question revolves around issues of
clarity, not the logistics ~f computer technology.            .

Let us suppose a little further. In the interests of clarity, would you not
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Doctor Donald H. ~enzel
Harvard College Observatox~/
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 sun~ner and the
Navy Department fo~arded your letter to my home where I was a
long tim~ receiving it.

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

As I 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.

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

Most cordially,

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



fn a recent Chicago broadcast, Harvnrd astronomer Do.aid
¯ Menzel -. an o~cn violent a~ckcr ot
1levers .-nmde t~ ~011ow~ �~lm th re~rd to Vice. Adm.
R. H. Hllle~octter, ~ormer NICAP ~ Mem~r:

"Adm. Hflle~tter has read my ~k [The World of ~yJ~
S~ucers) and has told me he fully accepts #11 my expla~ti~s."
~r. Menzcl rejects all ~sltlve evidence, tastes UFOs are only
~ral phcnome~, errors ~n identifyl~ planes, meteors, etc.)

Dr. Menzcl’s statement ap~rently ~s an attem~ to discredit
~CAP, :~er an Affiliate member quoted Hflle~oetter zs ~ldt~
: contrary view.

The first time Menzel made ~ts claim;
oo Boston station WEEI, late tn 1064. Adm. Hllle~tter
nlren~ ~ record, th ~ st~ed ~oard Mem~r mtement,
strcssl~ ~e UFO problem’s tm~rtance, the risk of acclden~l
~r £rom mlst~en identification of UFOs as : secret ~Wet
~tt~ck, and the urcent need lot a Congressto~l investl~ati~.
Since a complete rever~l of ~ese views ~s incredible, ~CAP’s
director, : Naval Academy classmate and ~rso~l friend nf
Hfllv~oetter, w~te hin~ ;~ut the ~enzel claim.

Adm. Hllle~oetter’s reply Is repr~ucedbel~. ~he reference
to MaJ. Hart ~s ~t concerned wl~ Menzel.)

~tlo~l I~s~lgetio~ ~lttee

~88ht~ 6, D. C.

I 8~I~I~e for ~ delsy’tn ans~rt~

~ thl~ ~ were aisinfor~d s~t

him if ~ molk~ in t~ d~r,

~ve ~ver carried on any conversation ml~ ~nsel 8~t ~I~ or U~.
He did send ~ I copy of his ~k for ~lch
position ~ ~e st4te~nts ~ ~de,

Slncerely~

A. H. HIllonkootter

In spite of Dr. Menzel’s unfounded attacks on NICAP, we could
not believe he would deliberately make & false claim about Adm.
Hillenkoetter. Since he was on a quiz program, arguing under
some 8~ress, we.could only assume he had confused Hlllenkoetter
vnth some one else.

For this reason, we refrained from publishing the letter. But
since Menze! is now repeating this claim, we have no choice.

Durtn~ his five years on the Board, Adm. Htllenkoetter strongly
supported all NICAP policies, including our views against
~rranted secrecy. When he left the Board, there was no 111
fechr~, as Dr. Menzel h~s implied. ¯ In a letter to the director,
he said he felt we had reached a stalemate. He said he kne~v the
UFOs were not secret U-q. 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, w~ 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 believe the
events of this past year have proved this policy correct.

Note to m~mbers: |f Youhear the above (Jlsim broadcest again,

Landing Probed by
NICAP, AF

A curious landing report, in New York state on Aug. Ig, has
been thorou;hly checked by NICAP, state police and a flve-man AF
team. This sighting, which occurred on the Wilitam Butcher
dairy farm near Cherr~ 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 ¯ d~try barn housing 17 cows. " A portable radio on
the wall was turned to a newscast, when s sudden statlc-ltke
interference dreamed 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
wh/ch it was chained.

Young Butcher ran to a window and saw a large elllpttcal
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 .vanished. Meantime, it was
found that the bull had bent the s~eel bar in his efforts to get
loose.

Half an hour later, when the strange craft real~eared, circling
the area, Mrs. Butcher called State police. Two troopers investi-
gated, notified the AF. Next day, Capt. James Dorsey, Operations
Officer, 4621st AF Group, arrived with four AF technicians.
When they examined the ground, an odd purp|Ish liquid substance
was discovered at several places. Small unexplained marks, two
inches wide and two inches apart, also were found, along with
patches of sin~ed grass and foliage.

After the AF team left, NICAP member Jeffrey Gow obtained
samples of the purplish substance and singed foltag(~, and sam-
plea were studied by the Kaweckl Chemical Co., whose president
is z NICAP adviser. Spectrographic analysis showed the main
elements of the liquid to be alumlnum, iron and silicon. Some
phosphorous was found in the weed samples, which the analyst
said might cause a phosphlne smell, explaining the odd odor.

On the night followln~ the Cherry Creek Incident, State Trooper
Richard Ward, a few miles from this area, watched an object with
eight circular l~hts th llne flying twice as fast a a Jet. It emitted
a faint, unfamiliar purrln~ 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
belleve.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 so hard to investigate the many recent sightin~s. 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. 111/5 at once
and will do our best to mall 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
cite(I in lzzr~graph four, but if it become~scs~ma~y~.~ae~.witLpr.lnt.



3 Kin:~su0od
Veehavken, N. J.

Very truly yours,



2476 Glenwood Avenue
Toledo, Ohio 43620
September 14, 1988

Mr. William Moore
4219 West Olive Street, Suite #247
Burbank, CA 9150~

Dear Mr. Moore:

My husband is a subscriber to the Skeptical Inquirer. As a result) I have had
occasion to 5ollow Philip Klass’s corrmentary on the "M3-12" documents. I like
to think that, in my own enchanting way) I am an open-minded person. Thus) I
acquired a, copy o5 the ’WI_JFON Symposium Proceedings" to see what you 5olks
might have to say in response.

Your 5rustration and outrage at Mr. Klass are thoroughly apparent and, I must
concede) you do seem to have some grounds 5or objecting to certain points o5 his
style) method, research) and presentation. However) as an independent reader
(and an editor/publisher by proSession), 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 reSerring to you in public as an incompetent fraud. BUT
observations regarding his style, methods, etc., should have appeared exactly
once -- at the close o5 the article -- as a sort o5 coup d_~e ~r~ce. A
dispassionate) complete exposition of Klass’s alleged numerous errors would
have lent dignity and 5orce to the piece. The way it stands now) the lingering
impression lest with t~e casual reader is that a personality conSlict is at
hand) rather than a credibility question based on quality o5 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 5orward a thought or two you might explore to help siSt through the matter
5or yourselS. (One thing | noticed by comparing the Moore-Klass exchange is
your willingness to test your own inSormation as opposed to his reflex
asst~nmption that his points consist of revealed wisdom. His are arguments by
social authority~ yours seem to be argt~nents 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. I prominently noticed)
thereSore, the question regarding the use o5 "0" beSore single-digit dates and
whether it,was a common practic~ beSore the advent o5 computers. Especially in
European cursive, single digits can easily be mistaken 5or double digits. The
worst o55ender 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?: Two or Twelve?:

Suppose) now, you are dealing with sensitive intelligence data. Suppose most
o5 your operatives are 5iling hand-written reports. Suppose 5urther that you
are dealing with situations in which an error of ten days can literally mean
someone’s liSe. We quickly see that the question revolves around issues o5
clarity) not the logistics o5 computer technology.

Let us suppose a little 5urther. In the interests o5 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?
~ust 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, l
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, conmon sense procedure for
oil 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 nurneraIs.

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

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. KIass’s anornaIous rendering of Executive Orders when
I first read his piece in the Skeptical Inquirer and bemused by his assertion
that Mr. Trt#nan 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. KIass is doing. If Mr. Klass is)
indeed) deliberately spreading disinformation in away 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 conTnentator.

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

Sincerely,





Dear ~:r. Nag.l:

14 Dace=bar, !970

reply t:o t:he quest:lens in your let:t:er of 8 December, ! never st:at:ed Char
unknown obJect:s uere opern~ln~ under int:el~l~en~ �ont:rol-~’~’-Y did say t:ha¢

UF~,s should be Investigated �o Cry �o ~ind our ~ t:hey exisred, and iE so
vhere ~hey came from.

As ~ar as I knov, UF)’s are nor o£ ex:ra-¢errestrla! ori$1n for t:he [ollov-
ing reasons:

(a) For a~ least: 25 years, ~here have been no - ©omple~ely aurhent:Icared
si~h~InR of such craft: . not:hln~ lil~e, £or example, see£ng a 7A7 on a
runway or in ~he air, by nu=bers o£ people.

(b) In a ne~ar.ive ~er,se, also, in 25 years there tins been no ~de~lnlt:e
posit:ive act:ion by a U~’~J etcher eLe trie.d~y or hos~tl~ n~¢ure. Surety,
t£ they exist, in sll ChoC’~ime one or ~re ~uld have made con~c~,
again e~her ~riendly or hostile, wt~h some par~ oE ~he .arCh.
lack of such ac~fons makes me believ~ rha~ UfO’s ~rom ourstde
earth have ~ as ye~ visAged, here.

Nelt:her �he U.S. Air Force nor the Penra~on has issued any orders suppressln~
the truth about UFO’s.

1 have never h~ard of anyone vho yes in possession of UFO ~ragmenrs and as ~ar
as I kno~ no such Uh*O £ra~,,:oncs exist.

~e conclusions as to’the, cxt~’a-terrestrlaZ oriR~n o£ UPJ’s are, In my bell.E,
JnsuE~Iclen~ and unproven.

I knov oE no prominent: scientist: or oE~Icer advocatinS t:he extre*terres~rial
origin of ~he UFO’s inpublic.                                                  "

For your infor~atlon I am enclosing a copy o~ a let:ter received from Dr. ~i111s
in Cali~ornla and my reply cherelo. You may Ilk. ~o ge~ in ~ouch ~i~h him.

Apt

Very truly yours,

R. fI. Hitlenkoett:er
Vice Admiral, U.S.N,





















Since our orlgina~ ~lar~ ~ have fr,~lcation~ that

~ell a~ ~. L~ I~ Paz, Unlverslty ~ ~ev ~xtco ~~t of

n~ o~ to thi~ ~l~t~on but ~ ~ t~ Air
~bJect~.

m
."’Z:-" ’" ’..
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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 ~.F. Hussey,
Jr... Rear Admiral U.SoN. Chief of Bureau of Ordnance; E.N. Parker,
Capta.tn, U.S.N., by direction, in the following terms-

"Research and development work is to be carried on in con-
nection with rocket launched, Jet-propelled, guided, ant1~-alrcraf~
missiles related to Task F (Bumblebee) assigned to the Applied
Physics Laboratory, The Johns .Hopkins University, by the Bureau
of Oz<inance, with special emphasis on combustion of fuels .and
fundams~tal research of chemical principles governi:-~ the operation
of such devices. This work shall include experimentation 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 ~y
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 Probl~m Statement PRN-3-~
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 provisions of said
contract:

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

A. Flame Propagation.

Make experimental and theoretical stmdies of
flame speeds for laminar flow to a bunsen cone
as a function of composition, pressure, tempera-
ture, flow velocity, tube diameter, and Reynolds’
number; study the relation to calculated equili-
brium atom and radical concentrations~ make use
of spectroscopic, photographic and sampllng
techniques; study the transition from laminar
to turbulent flow, especially at low pressures.

B. Reaction Kinetics.

Make experimental and theoretical studies of
the kinetics of oxidation reactions, including
the oxidation of diborane, hydrazlne, and
related substances; study the spontaneous
ignition of fuels using addition agents.
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Beginning April I, 1947, the expenses of this project have
been divldcd equally between Contract N0rd-7920, Task PRN-3,. and
Contract N6-ori-105, Task IIl, Phase.2. (Lctt,ers: Office of Naval
Research 17 Jan~%ry, 1947, File EXOS.0NR:251, ocrial No. 9707;
and B~2eau of Ordnance 14 February, 1947, File: N0rd-7920,
Regd-AKC/gep). From January i, 19~9 to December 31, 1949, the
amount charged to Contract NOrd-7920 Task PRN-3, was $16,330.82.

Authorization to treat the subject mtter as unclassified
has als~ been received (Letter: Bureau of Ordnance, ~l April, 19~7,
File NO~d-79~0-Re9d-AKC/geP).

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

No. The Effect of Traces of Oxygen on the Reaction of
Aluminum Borohydride with Ethylene.

by Richard S. Brokaw

No. ~9. The Kinetics of the~Thermal Dec~positlon 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-catalytlc 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-I 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 Borohydrlde
Vapor with 01eflns.

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
Aluminum Borohydride with Ethylene.

by Richard S. Brokaw and Robert N. Pease
(J.Am.Chem.Soc. 72, 5263 (1950))



Princeton University
Department of Chemistry

Combustion Project
January I, 1951
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Flame. Speeds. With a view to obtaining a self-conslstent sct
of data on flame speeds in order~to test the hydrogen atom diffu-
sion theory, measurements by the B~,sen burner method are being

¯ made with methane-containlnE mixtures. Methane has been selected
because it apparently avoids complications due to low-pressure
thermal ignition limits, and cool flames. Inner flame-cone areas
in a 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 I arm. and 23vC have been obtained for mixtures of
methane and dry air. At 9.5 vo~. % methane (stoich.), the linear
velocity is fqund to be40.5 cm/sec. The maximum in the curve lies
at about 10.5% and 43.2 cm/sec. Data are being obtained on mix-
tures containing argon ~ helium (in place of nitrogen) and ~ill
be extended to lower pressures.

Thermal Ignition Limits o__[fDiborane-0xygen Mixtures.~ Dry
.mixtures of dlborane (BzHe) and oxygen do not react spontaneously
at room temperature and moderate pressure in glass vessels. At
1650C er.olosions occur over a rather broad range of compositions
(e.g. ~xtures containing 5mms 0m - 50 mm B~He, and 50 mms 0~ -
5 mms BmHe). At lower temperatures the limits narrow, in the sense
that for a given dlborane pressure these are upper and lower limits
of oxygen pressure. Thus at 120°.and 15 mms BzHe, explosions are
obsel, ved only between about 5 and 15 mms 0z with induction perlod~
of various lengths. It appears that decomposition of diborane Is~

a necessary preliminary to oxidation since the temperature range is
that in which decomposition rates are appreciable. There is also
an ~udication that added hydrogen inhibits the explosion, as might
be expected 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-C~talytic Oxidation o_~fAmmonia. It has already been shown
by means of flow experiments at 1 arm. that ammonia and oxygen
react slowly at about 600°C giving, nltrogen and water. In partlcu-
lar, it was found that th~ 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 acld-water) silica bulb it Is.found that at 625°C and
~00 mm total pressure the half-reaction time ls about 70 s¢c. for
a.l ~s:3 0z mixture, and 4900 sec. for a 3 NHs:l 0~ mixture --
a ratio of 70:1. Variation with individual pa~,tial pressures is
~ndicated in ~the following table (625°C.)

NHs. Os t50
Press. mms. ~ecs.

I00 300 70
I00 200 150
I00 I00 1300
2O0 I00 I0000
300 IOO ~9oo
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At constant initial composition the half-reaction time varies in-
versely as the initial pressure, indicating an over-all second order
but the slgnifi.%ance of these results is not yet clear. Final
pressure increases are about 80% of calculated for nitrogen and
water as products!, which indicates an intermediate. Nitrous oxide
(NsO) is a possibility. Perhaps nitric oxide is 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 bulb (decreased rate) are in progress

The Reaction between H~drazine and 0xv~en. As a further con-
trlbution to the study of H:N:0 systems, the oxidation of hydrazine
(NsH,) is being investigated. As yet only preliminary data are
available, but these give some interesting indications. For exam-
ple, when oxygen atoms from a discharge tube are mixed with hyd~oa-
zlne vapor at about I ram. pressure and room temperature, ~nonia
is ~r~t~dln about mole-for-mole amount compared to the hydrazin~
reacted (unless the oxygen is in some excess). The balance appears
largely as nitrogen and ~vater. Ammonia is also a producer of the
slo~ t~ermal 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 remain~ to be determined whether the ammonia first
formed -- or added ammonia -- is sensitlsed by the hydrazine. It
is also of considerable interest to determine whether the reverse
process -- the formation of hydrazine from ammonia can be brought
about by. an appropriate oxidation process.

Photochemical Explosion of HydroRen-Chlorine Mixtures.
Radiation from a ~ ~ G.E. flash bulb (rated at. g~000 lumen-seconds)
has been used to explode hydrogen-chlorine mixtures. Excessive
difficulty in obtaining reproducible results has led to the ter-
mir~tion of the problem, but some semi-quantitative conclusions may
be given. Occurrence of explosion ~could be Judged by the abrupt
movement of the pressure indicator, and by analysis for unreacted
hydrogen (condensation of hydrogcn_chlorlde a~.d chl.orln.e.). The
radiation passed through two (6 cm) lenses ant reached ~ne reaction
flask as a parallel beam which illuminated 80% of its projected
area. The distance from the flash bulb to the first lens was taken
as a measure of intensity. With ~5 mm. each of hydrogen and chlo-
rine, explosion occurred at a distance of about ll0 cm. between
flash bulb 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 ~0% reaction. Thus it may be iru’erred tha~
explosion -- when it occurred -- was the result of self-heating
since the heat release from 40% reaction would be sufficient ~o
heat the mixture far above its thermal explosion limit (~. 500°C) .
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SEMI-ANNUAL REPORT - ,~%/~LY~ 19~7

Contract N0rd-7920, Task PRN-3

Department of Chemistry,

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 0rd-
nance; E. N. Parker, Captain, U.S.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 combustion
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 N0rd-7920, Princeton University is
directed to do the following work in accordance with the pro-
visions of said contract:

Conduct basic research on physlco-chemical princiFles
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
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

Approved to~ public relecl~
Distribution Uniin~ited



spectroscopic, photographic and sa~pllng 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 oxidation reactions, including the
oxidation of diborane, hydrazine, and related
substances; study the spon,~neous ignition of .
fuels using addition agents.

Beginn~/~ April I, 1947, the expenses of this project have
been divided eq~ally between Contract NOrd-7920, Task PFuN-3,
&nd Contract N6-ori-105, Task III, Phase 2. (Letters: Office
of Naval Research 17 January, 1947, File EXOS:ONR:251, Serial
No. 9707; and Bureau of Ordnance 14 February, 1947, File: NOrd-
7920, Re9d-AKC/gep). From January.l, 1947, to June 30, 1947,
the amount charged to Contract N0rd-7920, Task PRN-3, was
$13, 701.21.

Authorization to treat the .subject matter as unclasslfied
has also been received (Letter: Bureau of Ordnance, 21 April,
1947, File ~0rd-7920-Re9d-AKC/geP).

SUMMARY OF TECHNICAL PAPERS

Erperimental 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
without the use of internal probes or electrodes whlchmight
interfere with the flame itself. In one~ application the load-
In~ characteristics of a hlgh-frequency oscillator t~nk coil
are altered as the flame passes - due presumably to increased
eddy current losses in the ionized gas. In the other case, two
narrow aluminum bands around the explosion tube are connected
through a high resistance to a source of e.m.f. Passage of the
flame alters the resistance of the circuit producir~ a voltage
pulse which tri~Eers an electronic timing circuit.

The broadening of low-pressure ignition limits of n-butane
in air or oxygen as temperature is raised reveals some interest-
Lug results~Paper No. 28).¯ With oxygenot~e only effect is to
halve the lean limit between 25° and.300 G. The low-pressure
limit remains fixed at about 25 .mm. (Spark ignition is one ~nc~
glass tube; downward propagation). With air, on the other nan ,
the lean limit is only moderately reduced, but the lower pres-
sure limit falls from about I00 to 50 mms.

In the field of spontaneously ignitable compounds, it is



found that boron trl-ethyl ignites in oxygen at pressures of
the order of 1 mm. without a measureable induction period.
(Paper No. ~7) There is an inverse relationship between pres-
sure and vessel diameter. A spray of boron trl-ethyl directed
at a stream of oxygen from a tank also ignites. Further, intro.
ductlon of a butane-oxygen mixture to a bulb containing a few
mms. pressure of boron trl-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 pressureshave led to interesting results (Paper No. 31).0 If the product

is condensed at liquid nitrogen temperature (77 K.) a consider-
able amount of hydrogen peroxide is recovered. However, con-
densation at solid carbon dioxide temperature (194° K.) gives
uo peroxide and very little water. It seems fairly evident
that the reaction is occurring mainly on the walls of the cold
trap - perhaps by adsorption of hydrogen atoms on a liquid ox-
ygen layer.

A significant outgrowth from the work of this project has
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 Pro-doctoral Fellow for the past year. It is
assumed that flame propa~ation depends on the back-diffuslon
into unburnt gas of atoms and radicals from the flame front.
These atoms and radicals are assumed to be at thermodynamic
equilibrium concentrations at the calculated flame temperature.
Simultaneous calculations of concentrations and temperature are
made by successive approximations. The atom and radical con-
centrations are then compared with the observed burning veloc-
ities. Assuming there is no net loss of atoms and radicals dur-
ing reaction, it turns out that as a first approximation one
may write -

k C ave. co Di ~z
v ( ...... ......

where

V = the linear burning velocity in cms. per sec.;

k = a velocity constant;

C ave. = average concentration of reactant;

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

Q - concentration of combustible;

D = coefficient of diffusion.

Thus, if C ave. and Q may be approximately equated -

V=k’ co

where k’ is a constant characteristic of the reaction. The vel-



ocity, v, should then vary roughly as the square-root of the
atom ~nd radical concentration in the flame front. This re-
lation is found to apply. Further, since co should decrease
roughly as the square-root of the pressure whereas D should in-
crease linearly as pressure is decreased, the bur1-~in~ velocity
should-first increase as pressure is decreased (roughly as the
fourth-root). This is also found, though at lower pressures
~he volocity 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 ~ to I~ is due mainly to the fact that atom
concentrations in the ~lame front are greatly increased. This
in turn follows from the fact that the lower heat capacity of
helium leads to a higher temperature (about 3000 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: -

I. Low-pressure flames usin~ a Bunsen-type burner of
relatively large orifice;

2. Kinetics of oxidation of hydrazine, diborane, and
aluminum borohydrid~

3. Spectroscopio verification of NO, ~, and CN radicals
in Bunsen-type flames;

4. Evaluation of leak-detector type mass spectograph;
5. Calculation relating to flame speeds.

(Signed) Robert N. Pease

Robert N. Pease
Professor of Chemistry
Princeton University

-UNANNOUNCED



THE HIGH FREQUENCY OSCILLATOR AS A FLAME DETECTOR

By

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, 19~7

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 absorption 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: (I) 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 measuremenh is made can be varied
at will.



INTRODUCTION

Various methods of detection have been described for
use in the measurement of flame speeds in addit~o~ to the
photographic method of Mallard and Le Chateller%~J. These
have been necessary in some cases where the luminosity of
the fl~ne is extremely low, and in others as ~ m~tter of
convenience to avoid the development of film. All of them,
however, have the dlsadvantage that somethin~ must be placed
inside the tube which may distol’t the flow of flame gases

and thus enhance the flame surface area. This is undesirable
since the su~f%ce area plays a large part in determining
flame speeds~2j. In the case of very weak flames, metal prooes
may actually extinguish the flame by cooling ’

In both ~h~.soark method(x)(s) and in the flame conduc-
tivity method~4;(s) it is necessary to have elec~redes in
the tube. In the method of melting screen wires~e# it is
not only necessary to have a thin wire stretched across the
inside of the tube but it is also necessary that after each
measurement the screen wires be replaced.

The method described below, which takes advantage of the

fact that an increase in ionization within a coil will absorb
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. Of~course in the

sent of flame speeds two such oscillators are used to
measure ~    ,, __~ ~^_ ,,^~,,
trigger a chronoscope on an~ ~AA~A ~ .

Similar applications of loading tank coils to detect
ionization have recently be~n~m~de in the field of electro-
lytic solutions. Bradhurst~e~ used a Hartley oscillator with
the tank coil wound around a sector of glass tube in a "decant"
line. Oscillations were. obtalned when oil passed through the

* The Q or "quality factor" of a coil or circuit is de-
fined as the ratio of the energy~s~ored to that dissipated ¯
in each cycle of the oscillatlon~7;. Since the energy stored
is proportional to the reactance and the energy dissipated is
proportional to the resistance: Q=X/R, where X is the reac-
tance of the circuit, and R is the equivalent resistance.
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coll bu~ ~topped when a conducting acid entered. Jensen and
Parrack~gj used a tuned plate-tuned grid oscillator with the
tank coil of the oscillator wound around a tltrating flask.
Conductomeric tltrations 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

SSnce 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 (I) 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 addltien 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 to the square of the frequency.
Assumlr~ the same type of argument for eddy-current tosses in

ing the dimensions of the volume in which the losses occur,
Bm is the maximum value of the flux density, f is the fre-
quency, and R is the resistance of the flame. Ho~ever as the
~requency is increased, the effective Q of the coll is de-
creased due to the skin effect so that it is 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,
examination of the complete equation for the frequency of an
LCR circuit:

or for a tuned plate oscillator:(~:)

fosc = I       ~\I R + R_

shows that the frequency is also dependent upon the resistance

in the circuit. Rp is the tube resistan.ce and the other symbols



have their usual meaning. These equations although applying
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 a ~change in the. effective resistancc of
the ~coil. This can be done by using an oscillator with more
than one tuned circuit, such as a tuned plate’tuned grid
oscillator.

Figure I for a tuned plate-tuned grid oscillator shows
that any change of loading or frequency variation in the plate
tank circuit will produce a change in plate current.

Plate¯

Current,
ip

Figure I

Loaded

Unloaded

Frequency of Plate Tank Circuit

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 coDper wire wound close-spaced
around the combustion tube (28 mm. pyrex). In order to
obtain the maxlmumL/C ratio no additional capacity was placed
in parallel with this coil, 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; and with a 955 acorn~tube the rssonant
frequency was i00 megacycles. The frequencies were meastu’ed
by the Lecher wire method.

The coil was mounted directly to the circuit to avoid any
unnecessary losses in the lead from the coll to the oscillator.
The circuit (Figure 2) was constructed on a piece of Lucite
8 x II cm. and a steel rod connected perpendicular to the



plane of the Lucite. The rod was then mounted by means of
a regular clamp holder to a long steel rod r,munlng parallel
to the Pyrex combustion tube. This arrangement permitted
the measurement of flame speeds over any section of the com-
bustion tube by merely moving the coil and oscillator along
the tube.

Tuning of the oscillator was achieved by placing a
vacuum tube voltmeter across Rx and tuning Cx for a maximum
voltage i.e. a minimum current. C2, which controls the
feedback, is then adjusted until the circuit goes out of
oscillation easily when either Cx is varled or when one holds
his hand in the vicinity of

The circuit values are not critical although maximum
sensitivity will be obtained when Rx is as large as feasible.
In order to obtain a high Q for the overall clrgu~t, Cx should
be large compared to L~, and R2 should be large~VJ. The
value of R~ is usually limited by the fact that when it be-
comes excessively large the time constant of RzCz will cause
the grid bias to build up until the tube blocks i.e. is "cut-
off". The circuit then ceases to oscillate until the con-
denser C~ has discharged sufficiently to permit the tube to
again conduct and oscillations to take place. The cycle is
then repeated giving bursts of oscillo~tions, a phenomena
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 ch~onoscope, is not objectlonal. In fact it has been
found to increase the sensitivity considerably.

W~,~ ~ ~+ v6~ta~e suooly of ~00 volts the D.C. voltage
.... i~t~"o~-ut~ ulsB~ ~s35 volts and a voltage pulseat the po P P~

o~ app:.ox~mately ~ volts is obtained. When motorboating is
allowed the D.C. voltage is 80 volts and the pulse voltage
is approximately 15 volts.

The flame speed was measured in a stoichlometric 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
as a combustion protection control i.e. as a safety measure
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to indicate when a flame goe~ opt. At present the indicators
used include such things as:~~2; (I) 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 piece of
equipment than those already in use.
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LEGEND TO FIGURE 2

T     - 955 Acorn tube

C~,C2 - 95 ~uf. tuning condensers, Cardwell ZR-25-AS

C3,C4 - 500 mmf. midget mica condensers

L3

R~

- Three turns No. 12 copper wire, 1/2 inch in
dlameter and 3/4 inches long.

- Throe turns No. l{copper wire wound close spaced
around the reaction tube.

- 9.5 mh. R. F. choke

- I megohm resistance

- 0.5 megohm resistance

The filament and plate voltages were obtained from
an electronically regulated power supply.
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EFFEC’I OF VESSEL SIZE AND SURFACE COATING ’CN

THE COMBUSTION OF BORON TRIETHYL

By Richard S. Brokaw And Elmer. J. Badln

(Transmitted by Robert N. Pease)

Department of Chemistry, Princeton University

Princeton, New Jersey

Contract NOrd-7920, Task PRN-3

Technical Paper No. 27

March 25, 1947

SUMMAEY

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 self-
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.



INTR 0DUCTI ON

Studies of the spontanecus combu~tlon cf zinc dlmethyl-
o~gen, n~ckel carbonyl-oxygen and aluminum borohydrlde-
oxygen ha~e previously been reported~*). All such combus-
tions have been carried out in spherical pyrex bulbs and
have been characterized by formation of solid reaction pro-
ducts. Formation of solid reaction products or "mists"
suspended .~n the gaseous mixture would undoubtedly be extracted
to have an effect on the combustion characteristics. As a
f~rst 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 OoC. are reported here.

APPARATUS AND METHOD

The apparatus used is shown in Figure I. The B(CmHs)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 I000 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.
d~.ameter, 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 read pressures over
a range of 0.0-15.0

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 I0"4 mm., end B(CzH~)s vapor admitted
to the reaction bulb to the desired pressure. The reaction
bulb was then closed off by its stopcock. Oxygen was
admitted to the reservoir X in an amount sufficient to give
the desired final pressure when the connecting stopcock was
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opened and the gases allowed to mix. Experiments ~;ere
carried out in a darkened room in order to ma~:e observation
of faint flashes. Flashes occurred immediately on opening

the stopcock, without measurable induction period.

Since all the limits observed were below II mm. total

~ressure, accurate measurements of the pressure of B(C~Hs)3
always less than 0.6 mm. atthe limit) were necessary.

While it is realized that the accuracy of McLeod gauge road-
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-I.00 mm., yielding pressure readings which were precise
relative to. one another, if not on an absolute basis. It
was felt that the greater precision obtained using this
system of metering was Justifiable.

In the combus£ion experiments reported here the manner
of addition of the reactant was of importance. In each
case the oxygen was admitted rapidly to the boron trlethyl
vapor. It was noticedthat if the addition of oxygen was
SLOW, a slow burning or sustained "diffusion flame" resulted.
Thls-w~s true especially at pressures considerably above
(~ 150 mm.) the explosion limits and at high concent~atlons
of B(C~Hs)m (~ 0.20 mole fraction).

Boron triethyl was prepared from the Grignard reagent
and boron trichlorlde-etherate. It was purified by several
distillations. As a final puriflcatio~ step 125 g. was
fractlonated 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 trlethyl below the
limit for periods as long as I000 seconds. It appeared that
reaction occurred instantaneously or not at all, that is,
there was no evidence of a measurable induction period.
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Initially a considerable amount of work was carried
out at the reactant temperature of 95°C. In order to
magnify any cha~.ges produced on the limits by varyin6 the
scale of operations the temperature was lowered to O~C.
In Table I da.ta are given for the explosion limits of a
5% (0.05 mole fraction) mixt~’e of boron trlethyl in oxygen
at 0° initial reactant temperature with varying bulb sizes
and using clean "dry" pyrex surfaces and surfaces self-
coated with reaction products. In the latter case the limit
was approached from above; that is, successive runs were
made in the same bulb with decreasing total pressure until
the limit was reached. In this way some degree of uniformity
in the coating produced was achieved.

In Table I the product pd (where p = total pressure,
d = diameter of reaction bulb) has been~c~lculated. From
kinetic theory as shown by Smoluchowski~2; the number of
collisions suffered by a molecule in travelling a distance
~X is

= }~ ~x2 (1)

where ~ is the mean free path of the molecule. Assuming
that destruction of chain carriers occurs at the walls, the
maximum displacement ~X will be proportional to the
diameter d of the bulb. In addition it may bc assumed that
~will be inversely proportional to the total pressure at

low pressures. Therefore (I) will reduce to

~ : (constant) p2d2                   (

Since a critical value of    describes the explosion limit,
one would expect the product pd to be constant at the limit.
The values calculated in Tabl~ I show this to be a
reasonably good approximation. These points have been

.plotted (Figure If) 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~s# obtained pd values
for the lower limit of hydrogen-oxygen combustion which
checked to within ~.5%~in vessels where.d
15 mm. Values were 95~ low for a vesse#
Earlier, Hinshelwood and Moelwyn-Hughes~*; studied the same
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TABLE I

EXP,L,0,SION L,IMITS OF B(C2Hs)s IN OXYGEN

(0.05 mole fraction boron trleth¥1 in oxygen.)

(Temperature O°C.)

Bulb Diameter" Total     [B(C~s)s]    [02]
d Pressure

(era.) at (-~.) (-~.)
Limit, p

Clean "dry" pyrex surface:

pxd

4.~6 7.5 0.375 7.1 34
6.56 4.3 0.215 4 .I 28
7.38 4. l 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 io.7 0.535 lO.2 49
6.56 9.0 0.45 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 o.18 3.4 46

* Calculated from the volumes of the near-spherical bulbs.



reaction with considerably less consistent results.

N. Semenoff(s) has investigated the reaction between
phosphorus and oxygen. In his expcrlments the partial
pressure of~phosphorus was held const~nt~ and it was shown

that Posds should be a constant. His results were in
agreement with this. In D~Iton and Hinshelwood’s(s) work
on the reaction 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 s,urf~ce.

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 dlnmeter bulb in
Table If. A decrease in pressure for a 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 same experiments with
"dirty" surfaces completely eliminated this region of "cool"
flames leading to a sharp transition to no reaction. It
t~us seems that the surface of a cle~n "dry" bulb can poss-
ibly catalyze the "cool" flame formation. The function of
the reaction products in r~ising the limit seems to be
essentially elimination of this region of barely visible
flashes. It also definitely lower~ the region of bright
green flashes.

A variety of additional surface treatments was carried
out. These are ~hown in Table IIl. In each case cle~n
bulbs were coated with the m~terial and dried in an oven
at 135°. A series of clean bulbs treated in the manner
shown was used in locating the limit. As can be seen no
stri|¢ingly significant differences from the limit produced
with a clean p~jrex surface were noted.

The initial work (bulb diameter 6.56~ cm.) at 25° has
led to the qualitative conclusion that a sort of upper
limit may exist for the bright green flash observed.. Thus,
for a constant composition of 5% (0.05 mole fraction) boron
trlethyl in oxygen the bright green flash was observed
from about I0 mm. to I00 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
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TABLE II

NATI~RE OF FLASHES OF BORON TRIETHYL WITH OXYGEN

(0.05 mole fraction of boron trlethyl in oxygen.)

(Temperature 0OC. 6.56 cm. bulbs)

Total
Pressure
(romeo)

Nature of Flash

Clean "dry" pyrex surface:

19.3
17.6
16.5
I~ .0
13.6
13.4
I~.6
12.0.
II .9

9.e
8~.0
6.3
~.8

.~ o0

Bright Green

Dull Green
Faint Bluegreen
Bright Green
Bluegreen

II

Faint Bluegreen

No Reaction

Surface self-coated with reaction products:

13.6
]-3.6
I~.8
I0 .~

9.4
.9.2

9.~
9.0
9.0
9.0
8.8
8.2
6.9
5.8

Bright Green

!I

No Reaction

!!
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TABLE I I I

EFFECT OF SURFACE TREATMENT ON EXPLOSION LIMITS OF

BORON TRIETHYL IN OXYGEN

(0.05 mole fraction B(CaHs)3 in 02.)

(Reactant temperature 0°C. 6.56 cm. diam. bulbs.)

Type of Surface
Total

Pressure
at Limit

pxd

Clean "dry" pyrex surface: (oven dried
at 135vC.

Baked pyrex surface: (dried with flame
under vacuum)

Surface self-coated with reaction pro-
ducts.

H3BOs (rinsed with saturated solution
and oven dried at 135°C.)

Parraffin (rinsed with 1% sol’n in
n-pentane and oven dried at 135°C.)

HCI (rinsed with concentrated HCI and
oven dried at 135°C.)

KCI (rinsed with q% solution and oven
dried at 135°CL)

KOH (rinsed with 1% solution and oven
dried at 135°C.)

5.1

9.0

5.0

5.1

33

33

33

27

31
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triethyl to oxygen was increased at a given total pressure,
the brilliance of the flashes diminished. Apparently an
increase in boron trlethyl ~oncentratlon 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 trlethyl at low pressures. It
may be added that stolchlometric butane-oxygen mixtures
were ignited by small concentrations of boron triethyl. A
stolchlometrlc mixture of n-butane in oxygen (0.133 mole
fractionn-C,H~o ~n.Oz) wi~h varying amounts of B(C2Hs)s
was exploded at a total pressure of lO0 mm. The data con-
tained in Table IV show that a very definite explosion

TABLE IV

EXPLOSION ~0F. STOICHIOMETHIC n-BUTANE-0XYGEN MIXTURES WITH

B(C~Hs)s

(Total pressure I00 mm., Temperature 20°)

Pressure . Presst~re
BICmH~) s C~Hxo-Om Mixture

lO 90
5 95
3 97

I 99

Nature of Explosion

Very faint flash
Faint flash
Very bright explosive

flash
No reaction

resulted with only about~3% B(CzHs)s. Moreover, all the
experiments shown, in Table IV resulted in a negllble pressure
change except the 3% experiment which had a large negative
pressure change.



-I0-

ADDENDUM

Below the explosion limit no visible reaction between
boron triethyl and oxygen was apparent. It seems very
likely, however, that a reaction of boron triethyl with
oxTgen (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 trie~hyl vapor was metered into a 500 ml. reaction
bulb at 20~C., the vapor was then condensed out at -790C.
(carbon dioxide-acetone bath) and an excess of oxygen added
slowly. A small amount of oxygen absorption occurred at
-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 additional 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 were

(1) 9.1  % 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, ~4.5% C. for the com-
pound B(C2Hs)3.2 02. From the pressure data for oxygen
consumption enough oxygen was absorbed in both experiments
to give an average value corresponding to B(C~Hs)s.1.7 02.
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 02.

The same addition compound was titrated for peroxides
using the sodium thlosulfate-iodide method. In three
experiments in which boron trlethyl was reacted with oxygen
as above, potassium iodide solution was added to .the frozen
addition compound, and the mixture allowed to warm to room
temperature. The iodine, which was only slowly liberated,
was titrated with sodium thlosulfate (starch indicator).
~he results corresponded to 1.0~-I.09 equivalents I per
mole B(C2Hs)3.

The oxygen addition compound would not decolorlse KMn0~
after solution in ~% H2SO,. On the other hand, when the
experiment was repeated without addition of oxygen, there
was a reaction with acid permanganate solution. The end-
p--6"fnt was not sharp, but about 2.2-2.45 equivalents KMn0,
reacted per mole of B(C2Hs)s.

There is, therefore, evidence of the formation of an
oxygenated intermediate, but its nature is not yet clear.
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Summary

Spark ignition limits ~or n-butane in air and oxygen have
been determined at 250, lO0 , 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
at higher temperatures. (2.5 to 1.4 C,R,o between 25° and 300
C.)~ The rich limit in air is moderately increased (6.2 to
7.6% C,H~c), whereas that in oxygen remains nearly constant at
abou~ 4~ C~H:@. Pressure minima occur near stoichiometric
composition in each case. That for air is lowered from 82 to
46 mm. (25° to 300°C.) while that for oxygen is nearly
constant at 26 to 29 mm.

Introduction

In Technical Paper No. 5 of this series, data on the
ignition of n-butane as a function of pressure at room
temperature werepresented. In view of the fact that the
entering air in a ram.--Jet is at an elevated tempersture, it
was of interest to investigate the temperature effect.
Results are here reworted for ignition in both air and oxygen
at 250, 100°, 2000 ~nd 300Oc.

Apparatus and Method

The apparatus and method were essentially the same as
previously reported. The gases nero pre-mlxed and introduced
into a ~8 mm. I.D. Pyrex tube placed vertically with a spark
gap at the upper end (downward propagation). Ignition llmlte
were fixed within about 3 mms.
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The ignition tube was contained In a some~hat larger
tube around which n~chrome wire was ~ound, leaving spaces
to permit observation of explosion, This was in turn
Jacketed by a still larger tube to minimize tempersture
varlatlon. Mercury thermometers In contact ,~ith the
outer ~mll of the explosion tube .served for temperature
determination.

A t~o-llquld manometer (toluene-mercury) was used in.
preparing mixtures In the lower pressure range.

Table I

Temperature
 oc. )

Pressure L~mlt6 for Combustion of n-Butane-Air

(Down~mr~ Propagation, Spark Ignition)

Volume Pressure T~mp. Volume % Pressure
Lim~.t (mm. ~ I~ Limit (mm.

H~.) -. ~g-)
O

2.2 ¯760 200 1.7 757
2.7 120 2.1 187

..3.3 100 2.6 77
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

6. ~ 2O6
7.4 757

i00@ 2.1 763
2.4 145
2.6 122
3.0 " 86
8.7 64
4.3 65
5.4 191
6.8 763

0
300 1.7 752

2.0 325
.2.2 75
2.6 58
3.2 54
5.7 49
4.5 4~
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
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Table II

~ressure

(Dmmward Propagation, Spark Ignition)

Limits for Combustion of n-Butane-Oxygen

Volume % Pressure Limit Temp~ Volume
n-Butane (mm, Hg.) (~ C.) ~

2.8 755 200 1.7
3.8 128 2.0
4.8 ~6 2.5
5.7 47 3.5
8.1 31 4.6

12.5 27 6.2
16.2 28 7.3
19.9 33 9.3
24.6 35 15.1
28.1 87 23.0
30.4 106 27.4
33.0 68 29.6
55.4 164 35.5
57.5 300 37.2
40.1 758 39.6

41.3

Pressure
Limit (mm.Hg)

757
4,.,~

55
39
34
29
28
26
26
32
56
68
56
67

275
758

1.9 745
2.8 79 300 1.7
3.0 64 2.0
4.1 49 2.2
6.8 28 2.8
8.2 26 5.0

13.1 24 8.3
15.3 26 13.9
19.8 30 14.3
24.8 32 15.1
29.7 81 19.9
50.0 80 25.0
32.4 70 29.4
34.3 77 32.4
38.1 238 35.1
41.3 756 36.3

37.6

763
137
113
55
31
29
27
31
29
31
38
45
65
62
53
97



Results

Experimental data are presented in Fi~ur~I (air) and II
(oxygen) and Tables ~ and II. In each case it ,~s found that
the lo,.~-pressure limit came near stoichiometrlc composition
~Z.ol~ in air and 1S.S% in oxygen), For the air mixtures, this
~.:,.~-pr~ssure limit was 82 mm. at 28eC. dropping to.46 mms. at
~.O0OC.; whereas for the oxygen mixtures, it remained fairly
constant at ~ to 29 mms. The lean limits for air and o~yzen
mixtures were very slmilaF, both dropping from about 2.89
butane at 28eC. to 1.7~ at ~OOeC. The rich limit for air
mixtures was raised from.6.2 to 7.6~ (250 to3O0°C.), while
for oxYEen mixtures it was. nearly constant at 40 to 41~.

It thus appears that apart from the considerable drop
in the low-pressure minimum for near-stoichiometrlc air

there is relatively little effect of temuerature onmixtures e     e "
the ignition limits of n-butane in the 2B -~00 range. This
is the more remarkable since at ~00e and above, the therz~al
reaction becomes appreciable - a fact ~hich prevents measurements
at still higher temperatures. Evidently the critical euantitles
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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Burning velocities of nitrogen-oxygen-butadiene-l,3 and
helium-oxygen-butadiene-l,3 have been measured at atmospheric
and reduced pressures. At atmospheric pressure the ratio of
3.7:1 for the maximum burning velocities was obtained for
helium compared to nitrogen as the inert gas. Reduction of
pressure caused an increase then a decrease in burninz
velocity for helium-.oxysen-butadiene-l,3. The maximum value
of the burnin~ velocity occurred at 300 ~n. pressure.

INTRODU CTI ON

The characteristics of nitrogen-oxygen-butadiene-l,3
flames and helium-oxygen-butadlene-l,3 flames.have been
studied at reduced pressures with especial regard to.burn-
ing velocities. It has been.previously sho~.m that the
burning velocity of a hydrocarbon-alr 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 substitution, due to large
differences in the thermal conductivities, heat capacities
and d~ffusion coefficients of nitrogen and helium, would
lead to broader limits and lar~er burning velocities than
those found when air was used as oxidant.

APPARATUS AND METHOD

The metering system and io~ pressure appar~.tus used were
those described previously*. In each case flows were adjusted



to the desired rate a~ atm0spheric~pressure and then throttled
down ~o the low pressure. A 10.88 mm. I.D. quartz burner was
used for the low pressure measurements. Two cathetometcrs, one¯
mounted for measuring vertical distances and~one mounted for
i~asuring horizontal distances, were use~ for measuring the
~ad space, flame cone height and cone base diameter. A second
~°projection method" was used for determining the flame
~imensions. In this method a light-tlght box fitted ,~th a
frame, parent screen at the end was mounted directly behind the
~l~:e. An 80 mm. diameter, lO0 mm. focus doubleconvex lens
~.~as mounted in the box so that the flame w~s Just outside
the focus. In this way an inverted real image of the
stationary flame ~,ms cast on the screen and traced on a thin
piece of paper. A beam of light was used to obtain a p~’ojection
of the burner tube of known outside dimension. By usin~ an
enlargement factor it ,.,as possible to determine all th~ flame
dimensions including ~he dead space. The method ~as essentially
that used by Garsyth, Forsyth and To,.~enda.

Three methods were used for ~etermlning the cone areas:-

(1) Calculation using base diameter and fl~me height on
the basis of an ideal cone from the csthetometer
measurements.

(~) Calculation as in (1) ,.,Ith measurements taken from
the projected image instead of the cathetometer
measuremenZs.

(~) Calculation from the projected image by. obtalning the
lateral areas of frustums intowhich the projected
image was divided.

Burning velocities werecalculated usings

S = V/A

S = burning velocit.y in cm. per sec.
V = volume feed rate of flow in.cm.S per sec.

at the operating pressure.
A = flame cone are~ in cm.~ calculated from

ST r(r, ~ h~)~

Data for areas and burning velocities (V/A in cm. per sec.)
calculated by ~he above three methods are collected in Table If.
In each case burning velocities ,;ere based on the outer cone
areas. At the lo~r pressures the ~’eaction zone appears to
become thicker. If burnin~ velocities had been based on the
inner cone border or an In~ermedlate border, some,.~hat larger
burning velocities would have resulted.

To determine burning velocities at atmospheric pressure
a 6.66 mm. I.D. mantled (~5 mm. I.D. mantle) ~uartz burner ~-~s
used.

Butadiene-l,~ was obtained from the Matheson Company.
Helium-oxygen mixtures were obtained from the American Oxygen
Company. By gas analyses the helium~pxygen mixture contained
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abou~ 21~ oxygen (average of several tank mixtures).

RESULTS AND DISCUSSION

In Table I and Figure I da~a are shown for burning
velocities of hellum-oxygcn-butadiene-l,3 and nitrogen-oxygcn-
butadlene-l,3 for a 6.66 mm. burner. From these data it can
be seen that the ratio of the maximum value for helium as
compared with nitrogen is 3.7:1 corresponding to values
of 163 and 43.9 cm./sec. There is, thus, a ~triking increase
pro~iuced in the ~rning velocity when helium is substituted
for nitrogen.

Data at reduced pressures (a 10.~5 mm. dlamcter burner
,~as used so that lower pressures might be attained) are shown.
i~ Table II.The variation of burning velocity ,,~ith pressure
has been plotted from values obtained from graph~ of the data
in Tables I and II for the composition 3.68 vol.~ and 300%
butadiene-l,3. For helium-oxygen this correlation Indica.tcs
an increase in burning velocity with decrease in pressure
do,.~n to 300 mm. Below this pressure the burning velocity
of helium-oxygen-butadiene-l,3 mixtures decreases.

Higher burning velocities in "helium air" have been ob-
served in methane combustion by Coward and Jonesa. As they
point out, the lower heat capacity of helium results in a
higher flame temperature. This is borne outby the calculated
values given in Table III.

The concentrations of H, O, and OH have also been calcu-
lated from ~he thermodynamic data and are included in Table
III. It will be noted that the increase in esuilibrium H-stem
concentration at either pressurelon substituting helium for
nitrogen roughly parallels the increase in burning velocity,
Assuming that the controlling factor is the back-diffusion
of H-atoms from the flame front into unburned gas, an npproxl-
mate solution indicates that the burning velocities should
be given by       u = A(coD)~/~

where
A = a coefficient depending on mixture composition;
ce = equilibrium H-atom concentration at flame

temperature;
D = coefficient of diffusion for H-atoms into

unburnedgas.

This equation ia roughly obeyed (Table IV) ~hen nccount is
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).
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Tsble I

BURNING VELOCITIES OF NITROGEN-OXYG~-BUTADIENE-I,3 AND

HELIUE-OXYGEN-BUTADIENE-I,3 AT ATMOSPHLRIC PRESSURZ

(6.66 mm. I.D. quartz mantled burner)

C~H6-1,3 Vol.~ ylame Flame

Rate C~H6-1,3 base height
(1/mln.)" diam.

Ee!ium-oxygen:

Burning
Velocity
(cm./sec.)

12.9 O. 35
0.39
O. 47
0.55
O. 62
0.72
,3.78
O. 83
0.91
0.99

Nitrogen-oxygen:

2.86 lower limit
3.18 6.80 14.7 126.
3.81 6.70 12.8. 148.

4.02 6.70 12.5 153.

4.96 6.70 11.7 163.

5.70 6.70 11.8 161.
6.16 6.70 12.3 157.
6~51 6.70 13.4 146.
7.10 6.80 14.8 138.

7.79 upper limit

4.00 0.121 2.93 lower limit
0.139 3.36 7.6 14.85 37.9

0.151 3.64 7.4 13.80 41.9

0.163 3.92 7.2 13~55 43.9

0.171 4.10 7.~ 13.50 44.3

0.187 4.48. 7.4 14.50 40.3

0.200 4.76 7.6 16.15 35.4

0.216 5.13 7.8 18~70 29.9

0.277 5.38 upper limit

Rates at 25° 760 mm. pressure.
S~oichlometr~c mixtmre - 3.6~ vol.~ C~H~.
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(footnotes from Tsble II)

¯ All flmr rates are given at the pressure indicsted in liters
per minute.

(1) The height and diameter at the base of the flame determined
by cathetometer and the area determined by

A =Nr(r~ + h~):/~

(2) Dimensions determined by projection and area calculated
as in (1).

(3) Dimensions deterglned by projection, area calculated by
dividing the flame outline into frustums of cones and
making a summation of the surface area usin~ 1/2 (sum of
the perimeters) (slant height) to determine the area of
each frustum.

Table III

CALCULATED RADICAL CONCENTRATIONS FOR BUTADIENE-I,3 FLAMES IN

~ELIUM-OXYGEN AND NITROGEN-OXYGEN

(Stolchiometric composition: 3.68% butadiene-l,S)

Inert    To~al Burning
Gas . Pressure velocity

(arm.) (expt.)
(cm/se .)

Calculated Radical Concentrations
equilibrium (arm.)
Flame Tempera-
ture (OK) H 0 OH

N = 1 4~.

He 1 143.

N= 1/2 53.

He 1/2 179.

0. C0088 0.00086 0.0039

0.00450 0.004?0 0.0115

0.00057 0.00057 0.00233

0.00264 0.00273 0.00600
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Table IV

CO~qISON BETNEEN EXPERIMENTAL A~D CALCULATED BURNING VELOCITY

RATIOS

~ He 1 8tm. 1 arm.

N~ expt.     N~ cal. 1/2 atm.expt" 1/2 atm&al.

Total pressure, 3.3 3.2
1 arm.

Total pressure, 3.4
1/2 arm.

Iner~ gas, N~ ....... 0.81 0.88

.... 0.80 0.90Inert ~ras, He ---
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SL~.94ARY

An extremely clmple method of detecting ionization in
f~ames ..... ~. -~,t~1"zing the flame conductivity w~.thout the introduc
Zion.of probes into the ~lame is describedfor use in the
measurement of flame speeds. The apparatus consists of t~o
pieces of alt~Inum ~’oil a~,ound the outside of a glass combus-
tion tube, a larze resistance, and a source of D.C. voltage.
The small currents caused to flow in the flame between the ex-
terior alumintm electrodes produces a flo~ of current through
the resistance. The voltage pulse thus created is used to
trigger an electronic chronoscope. Two distinct advantages of
the method are: (I) its extreme simplicity, and (2) the d~rec~
measurement of flame speeds withou~ the introduction of elec-
t~-o~es or screen wires into the combustion tube.



INTRODUCTION

In a~ecent paper    descrlbln~ the high frequency

oscillator as a flame detector the d~sadvantages of the

various electrical methods of flcme detection vere reviewed

and a ne~., method presented which avoided particularly the

necessity low Introducin~ probes or other devices ~nto 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 u~ed is shown in ~ig I.

Combustion tube----v------

Electrode    "-~

Gap space    ~.x---,~..

Electrode width~~-

Fig. I

Pulse to Chronoscope

The electrodes were aluminum foil £/I000 inch thick

and 0.7 to 5.6 cm. wide wrapped around the outside of the

combustion tube. The resistance R was either. 7 or I0 megohms,
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and the source oC D.C. voltage was a Variable regulated

rectifier power supply. For the measurement of ~lame speeds

two such devices ~:e~e used to trigger an electronic chrono-

on"~cope. ’:     and then "oflfl".

DESCRIPT!OU OF CIRCUIT OPERATION

The detector does not act due to a charge in the capac.’,.ty

between the electrodes a~ one might at !’irst assume. An

anal.vsis of the circuit sho:s that a decrease in capacity due

to ion formation ~:ould produce a positive pulse. The pulse

actually obtained is negative as seen on a cathode ~.-ay osc.!ISo-

scope screen and az deduced by its ability)to trigger the eiec-

tronlc chronoscope previously described..

This detector may be ass~ned tO operate due to the momen-

tary m!g~-ation Of charged partic~,es (I°ns and electrons) in the

electric field between the electrodes. The equivalent elec-

trical circuit would be as shown in fig. I!.

Fig. II

Pyrex tube wall ~

Inner tube surface -------%--’~
as "condenser ~)late" ~

Pulse output

C
R

"--’-? Metal foil
"condenser plate"



The two condensers are formed by the two metal electrodes and

the glass ~u’ face inside the t~be opposite each electrode.

The resistance R’ represents the resistance between the two

inner ~lass surface "condenser plates". With no flame in the

detector R’ wi1~ be determined by the surface resistance of

the ~lass and ~iI be very large. Tb~e presence of ion~ in the

flame wi1~ reduce this re~stance when the flame passes thrc~E~

the detector so that a very small current (~I0 amperes) ~il!

flow in the circuit produclnE a voltage drop of t~e proper

sign across

0BSERVATION OF OUTPt~ PULSE

In order to characterize t~e nev flame detector it was

necessary to determine the size of the output voltage pulse.

This ~as done by photographing the pulse on a cathode ray

cil]oscope screen and in some cases by visual observation of

the pulse on the oscilloscope screen. Since the pulse ~a~

tauten from across a I0 megohm resistance and the C.E.O. input

is only ~ megohm It ~,as necessary to use some type of impedance

matching device. For this purpose a cathode follo~.~er circuit

employing a ~J~ t, lode ~as constructed.

The photog~aPhs of the transients were obtained ~,ith a

standard type three inch oscilloscope (Dumont 16~-E) and a

Leica camera having an f ~.’~ lens.* This was accomplished by

bloc~ing out the stationary light trace on the oscilloscope

*The ~iter wishes to express h~s appreciation to Mr. R. ~.

B o,~aw for the use of hi~ camera.



screen with a narrow strip of black paper. The camera lens was

shielded from light by a blackened glass tube betweenthe C.R.0.

screen and the camera, so that operations could be carried out

in daylight. The camera lens was 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 siza and.type of pulse obtained from

the detector are presented below.

The effect of varying the electrode width and the gap

space is shown in cable I. The output voltage Increases with

increasing electrode width~and decreases with increasing gap

width, possibly goir~ through a maximum.

TABLE I

3.13% n-Butane in Air at 200 mm pressure

E = 700 volts     R = 10~megohms

Electrode Gap Peak Pulse
Width Space Voltage

0.7 O.l 2.0
1.9 o.1 3.8
5.6 o.1 ~.5

5.6 0.~ 4.8
5.6 0.5 3.3

The effect of the power supply voltage is demonstrated

in table II. An increase in power supply voltage causes an in-
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crease in the output pulse voltage.

TABLE II

3.13% n-Butane in Air at 200 mm pressure

R = 7 megohms, Electrode width = 1.0 cm., Gap space = O.l
cm

Voltage Across Detector 350 600 700

Peak Pulse Voltage 0.42 1.4 ~.5

A comparison 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 Ill

R = I0 megohms, E = 700 volts, 3.13% n-Butane in Air

Pressure
mm. Hg

Peak Pulse Voltage
Oscillator Present

Detector Detector

150 9.O ---

~oo 8.o 4.5

300 8.5 ---

500 Io.o 4.3

In an oxygen mixture at a considerably lower pressure

the output pulse is much larger than in the air mixtures above.



A mixture of 15.5% n-Butane in oxygen at 42 mm of Hg pressure,

with the detector described in table II (E = 600 volts), gave

a voltage pulse of 18 volts.

The flame speeds in the air mixtures were of the order of

60 cm/sec, and the pulse width a~ the base approximately ~$0

milliseconds. The pulses came to a 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 of

approximately 40 milliseconds.                                   ~

In some Cases the flame appeared to show a slight vibra-

tion as it passed the new detector. This was never observed

with ~he 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 a 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 a good yield of hydrogen peroxide was obtained, but
at "dry ice" temperature the yield is zero. It is concluded
that at the low pressures involved (about 0.2 rams.) the reaction
takes place largely on the surface.
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INTRODU~TION

The reaction between atomic hydrogen and molecular oxygen
has been studied as being of. basic interest for combustion
mechanisms. Data for this study a~e contained in this paper
with atomic hydrogen produced by electrical discharge.

APPARATUS AND METHOD

The apparatus used is diagrammed in Figure I. The dis-
charge tube G was constructed of 20 mm. 0.D. pyrex glass and
was coated with phosphoric acid down to point x. Two hollow
cylindrical electrodes F and F’ (length 20 cm., diameter 27
made of thin aluminum sheet with sealed in tungsten leads were
used for sup~lyin~ the potential necessary to dissociate the
hydrogen. The leads were connected to a transformer which at
atmospheric pressu~ewould supply a voltage of~25,000 volts
(frequency 150 sec’X)¯ The total length of the discharge tube
was approximately 2.5 meters.

Hydrogen was supplied through throttling stopcocks C and
C’ from the electrolyzer E. The U-tube electrolyzer was fitted
with two platinum electrodes of large area. The electrolysis
liquid was a 10% solution Of HsP04 and HzS04. ~y varying the
current any desired rate of hydrogen could be obtained. The
hydrogen was introduced without drying.

Oxygen was introduced through a flowmeter system consist-
ing of a varlable-head water column N, flowmeter M and static
manometer L. By varying the height of the water column a
constant flow of oxygen could be obtained. The flowmeter M

ca illar type.#alibrated by mercury displacementwas of the p      ~ ..... ~ m ~    ~v~en was asset
for the range 0 to ~o cc./mln. ~ o.~. ..... ~        P
into the apparatus through stopcocks D and D’ which were
throttled down so as to maintain a zero reading on the static
manometer L. Water was used as the liquid in both manometer

L and flowmeter M.

In carryin~ out ~-experi.ment the entire, apparatus was
evacuated to 10-4 or lO-S mm. (McLeod gauge 2). Hydrogen was
then introduced by openin~ C and C’ sufficient to maintain the
liquid level in E constant. From ~he quantity of electricity
used the amount of hydrogen could be calculated. The partial
pressure of Hz was read on McLeod gauge I (calibrated for the
range 0-I.00 mm.). Oxygen was then introduced by opening D
and D’ the total pressure read. The reaction tube A andand ........

~ ~ baths of the required temperaturetrap B were ~nen ~mm~z~
and the discharge turned on. At the end of an experiment trap

A was dlscormected, 25 ml. of ~% sulfuric acid added and the
peroxide formed tltrated with standardized N/IO potassium
permanganate. In e~ch case a sharp end point was obtainea.
The amount of peroxide adherrlng to the tubes X was washed

.off and also tltrated. The ma~or portion of peroxide formed
was condensed on the walls of trap A. On Warming to room
temperature it ~l~peared in the form of slightly viscous drop-
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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. 0.D. and 8.0 mm. 0.D. tubing respectively.
Traps A and B were connected by about 80 cm. of untreated 17
ms. 0 .D. pyrex tubing.

A helium-oxygen mixturecontalning 23% oxygen (quantita-
tive absorption in Oxsorbent) was obtained from the ~merican
Oxygen Co. Calibration of flow rates for the helium-oxygen
mixture was carried out as for oxygen.

RESORTS AND DISCUSSION

Data are contained in Table I for peroxide and water
formation from the reaction of atomic hydrogen with oxygen

at various temperatures.

VARIATION OF HzOz. AND HmO PRODUCED WITH. TEMPERATURE

Time, 1200 sec. Total pressure 0.27 ms.
Hz - 20.9 cc./min. STP pressure 0.24 mm.
Oz - 2.55 cc./min. STP

~rap A
(main reaction trap)

. Trap B
(80 cm. from A.)

Temp. HzOz Formed
oc. milli- per

moles cent* moles

formed
milli- per

cent*

20 0     0 0    0
-79 0    0 1.06

-196 0.765 33.5 0.82 12~

Temp. HzOz formed HmO formed_
oc. mllll- per mllli- per ¯

moles cent* moles cen:~

-196 0 0 0.18
-196 0 0 0
-196 0 0 0

* % yield on basis of oxygen introduced.



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 ap~reciabl~ amount
of water results.

- O
(c) At -196 reaction temperature most of

the oxygen is converted to peroxide.
Some water is also formed.

If the initial step for peroxide formation were

H ÷ o2            (ll

occurrin~ i~ the gas phase, one would expect formation of
even at -79v or higher. Since this does not~ occ.u~, reaction
(I) is apparently not involved. Geib and Harteck have pre-
viously shown that the amount of peroxide formed gradually
decreases to zero at -80° as the temperature is raised. Gelb

has proposed the mechanism

with the assumption that the activation’energy for H20z form-
ation is about zero.

Analogous results have been reported by Rodebush, Keizer,
McKee and Quagliano s for the products of a discharge in water
vapor. However, the results ~iffer in that an appreciable
amount of water is formed at -79° in the ex~eriments here.
Both Geib 2 and Rodebush, Keizer, McKee and Quagliano s con~
clude that the reactions are heterogeneous. For water form-
ation Geib s has proposed a homogeneous three body collision
mechanism:

H + Oz + H’2 --*H20 + OH

H + Os + M----~HOz + M

H02 + H2 ---~H20 + OH (7)
Since some water is formed at the higher temperatures this
would seem to a~ly.
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In the first set of data in Table II and in Figure II
conversions to HaOa of amounts from 1.0 to 95.2 percent of the
oxygen introduced a~e shown. The presence of a~n increased
amount of oxygen Ln the ~as phase leads to greatly reduced per-
oxide formation.

The greatly decreased yle~d with additional oxygen is
probably due to deactivation of hydrogen atoms by recombination
in the vapor phase.

H + H + 0=     H= + 0=, (Ea - 0)         (8)

With excess oxygen this can occur to a much greater extent,
leadln~ to a decrease in the H-atom concentration. In addltion~
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
HaOs remains substantially constant at 0.64 - 0.77 millimole~
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 amount of oxygen the rates a~. d: yields ~rop g.~eat-
ly, indicatln~ that some reaction such as (5) occurs. The
amount of HzOz formed was practically linear with time as shown
in Figure Ill-, althoug~ thsre was a slight decrease in both
rate and yield (Table If) as the time increased.

Data in Table Ill show that peroxide formation is accom-
panied with water formation.

TABLE

WA~R~ AND PEROXIDE FORMATION
¯

,,,.(Time, 1800 sec.; Reaction temperature, 196 C.~
Hs - ~0.9 cc./min. STP, partial pressure 0.24

T’o~’,al Oxygen intro- Ratio

~ress.duced milli-

ram.) oc./mln, m~lli- moles
~TP moles Os :Ha

intro-
duced

0.Z4 1.00 1.34 0.048 1.08 81.
0.~7 ~.55 3.41 0.I~ I.I~ ~.
0.39 11.7 15.7 0.563 0.60~ 3.9

0.55 20.9 28.1 1.00 0.189 0.7

~ HzO formed
=izzz-

mole s        mole s =

0.67 ---20.
I.~ 18.
o.61 1.9
o.7o 1.2

Yield cal~ated on basis o~ oxygen introduced.
Accuracy . 0.15 millimoles.
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In no case, except at ver~ low ratios of 02:H~ introduced, is
all the oxygen accounted for indicating considerable escape
of unchanged molecular oxygen.

A set of experiments has been carried out in which a
portion of the oxygen introduced has been replaced by an in-
ert non-condenslble gas, helium. These results are collectcd
in Table IV.

TABLE IV

EFFECT OF HELIUM ON Hz02 FORMATION~

(Reaction temperature -196°C.)
~0.9 cc./mln. STP, partial press. 0.24 mm.

Time - 1200 sec.)

’ Oxidant Total Ratio HzOa formed

cc/min, millinoles press, moles milli- ~
Average
rate

STP Oe He (mm.) Oz:H~" moles .yield millimoles/
intro-
duced                  sec. X 104

2.55 2.38 0 0.27 o.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 0.905 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 23.5 4.7

20.9 18.7 0 0.55    1.00 0.189 1.0 1.6

20.9 ~.30 1;4.4 0.55    0.23 0.204 4.8 1.7

Excluding the first set of data in which practlcally 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 each case, with
helium present, the percentage of peroxide calculated on the
basis of oxygen is on the average ~.7 times as great. Subuti-
tution of helium for oxygen thus allows a greater relative con-
centration of Oxygen to react.

The explanation for this is probably that substitution of ~.
portion of the oxygen by helium minimizes reaction (8) so that

(I) Yield calculated on basis of oxygen introduced.
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a greater concentration of H-atoms can react. The greatly in-
creased ability of H-atoms to diffuse throush helium would also

tend to account for the observed results.

d with certaint~ whether the .mechanism
It can not .be decide e s 2~ (~ ~, (2) and

the reaction ~s_as ou.tlined in s_~t.P.^o~ "~us reaction proo-
~owever, peroxide ~ormatzon by e ho~o,voene
ably does occur. . - ._ ~- ~c-wv se~itized-~ .....
~ith results obta~nee ~ ~"~ ~- --"

proposed
reaction. For this homogeneous reaction the mechanism
by Taylor and Marshella

H + 0s--~HOs

H0s .+ Hs-’~Hs02 + H

has been shown to apply. However, no necessary discrepancy
need exist. The hydrogen atom concentrations in experiments
usin~ the discharge as source are much hi~her*, hence recom-
bination in the gas:~h~se is’ favorcd. Also, the pressures are
much lower favorin8 the wall as a third body, except with an
increase in the oxygen concentration.

(li A study of the rca~tion between atomic hydrogen and oxygen
has been carried out. Conversions of oxyEen to hydrogen per-
oxide of from 1 to 95 percent, dep~ndin~ on the Os:Hs ratio,

Introduced h~ve. been obtained.formation of hydrosen peroxide has been shown to be

e) The
with a sliSht decrease in yield

ssentlally linear with time
as the reactionprogresses.~nd rate ~ ~-~.-- ~eases the amount of oxygen converted

(~) Addition or ne~.~"~:~_~_. ~. same rate of formation; the
~’peroxide while maln~a~,~ .... oxygen pressure.
reaction thus, is independent of the, atoms produced by electrical
(~) The reaction betwoen hydrogendlschar8e and molecular oxyEen to fo~n hydrogen peroxide is a

heterogeneous one.

~The H-atom concentration was unknown in these experiments.
I~ one makes the rather improbable assumption,as pointed out
by Bonhoeffer and BoehmS,that all hydrogen found in the He0

o h drogen,the concentration would be
and HsOs existed_as atom~ _~Y.~. +_ tel hwlrosen pre.ssure...~_In

order of < < 8 percent.
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Contract N0rd-7920, Task PRNI3~I£-~,.-

Department of~Chemlstry,

Princeton University

Princeton, N.J.

B

This Task was formally assigned to Princeton University
as an Associated Contractor of the Applied Physics Laboratory,
Johns Hopklns Unlverslty, by letter dated June 19, 1945, from
A. F. Hussey, Jr., Rear Admiral U.S.N. Chief of Bureau of 0rd-
nance; E. N. Pa~ker, Captain, U.S.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 oncombustion --.~.-.
of fuels and fundamental research of chemical prlnclples, 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, ~ith .-
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 ls
directed to do the following work in accordance with the pro-
vlslons of said contract:          ’

Conduct basic research on ~hyslco-chemical ~rinci~les
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
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

App:oved f~ public rele,mse~
D~tribu~ou Uniin~ted =~]



THE HIGH FREQUENCY OSCII/uATOR AS A FLAME DETECTCR

By

Hartwell F. Calcote

(Transmitted by Robert N. Pease)

Department of ChemistrY,~Princet°n University

Contract NOrd-7920, Task PRN-3

Technical Paper No. 96

March 95, 1947

Anew method of detecting ionization in flames utiliz-
in~ the loading characteristics of a high frequency oscillator
is described, for use in the measurement of flame speeds. As
the flame passes .through 8~n oscillator rankcoil which is
constructed around a combustion tube, the absorption of ener&ry
due to ion formation and increased eddy_currentIossesin 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-
merit of flame speedscan.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.



B~ectroscopic, photographic and sampling tech-
niques; study the transition from laminar to
turbulent flow, especially at low pressures.

¯ ~--~Reaction Kinetics~-

Make experlmentaland theoretical studies of the
kinetics of oxidation reactions, includin~ the
oxidation of dlborane, hydraziz~e, and related
substances; study the spon,uneous i@ni~ion of .
fuels usir~ addition agents.

Beginn~/~ April I, 1947, the expenses of this proJec~ have
been divided equally between Contract NOrd-79~0, Task
~ud Contract NS-ori-105, Task III, Phase 2. (Let~s: Office
of Naval Research 17 January, 1947, File EX03:0NR:251, Seri~l
No. 9707; and Bureau of Ordnance 14 February, 1947, File: NO,d-
7920, Regd-AKC/geP). From January I, 1947, to June 30,
the amoun~charged ~o Contract NOrd-7920, Task PRN-3, was

Authorization to ~reat the subject matter as unclassifie~
has ~Iso been received (Letter: Bureau of Ordnance, 21 April,
1947, File ~Ord-7920-Regd-AKC/gep) ¯

SUMMARY OF TECHNICAL PAPERS

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

Two ofthese papers (nos. 26 and 30) deal with methods of
flame detection and flame speed measurement in glass ~ubes
without the use of internal probes or electrodes which might
interfere with the flame. Itself. In one application the Ioad-
In~ characteristics of ahigh-freq~ency oscillat~r t~r.k coil
are altered as the flame passes - due presumably to increased

¯ eddy current losses in the ionized gas. In the other case, two
narrow aluminum bands around ~he ex~losion tube are connected

¯ through a high resistance to & source of e.m.f.. Passa6e of the
flame alters the resistance of the circuit producin~ a voltage.
pulse which tri~Eers an electronic timin~ circuit.

The broadenin~ of low-pressure ignition limits of n-butane
in air or oxygen as temperature is raised reveals some interest-
in~ results(Paper No. 28). Wioth oxygenot~e only effect is to
halve the lean limit between 25 and 300 u. The low-press.ure
limit remains fixed at~bout 25 .mm. (Spark i~niti~ Is.gne

the lean limit is only mocera~eAy recucec, uuc cn~ ~uw,~
sure limi~ falls from about IOO to 50 mms.

In the field of spontaneously ig~uitable compounds, it is
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Bcginnl April I, 1947, the expenses of this project have
5~-6~=-dT~i-dc-d~=~~C~II~" betw~cn Contract N0rd-7920, Task PRN-3, and
Contract N6-ori-105, Task IIl,~Phase 2. (Ixtt,crs:Office of Naval
ResearCh 17 Jan~%ry, 1947, File EXOS:ON~:251, ocrial No. 9707~
and B~t~:eau of Ordnance 14 February, 1947, File :. NOrd-7920,
Re9d,AKC/gep). From January I, 19~9 .to December 31, 1949, the
amoun~ charged to Contract ~NOrd-7920 Task PRN-3, was $16,330.82.

Authorization to treat the subject matter as unclassified
has als~ been received (Letter. Bureau of Ordnance, 21 April, 1947,
File NO~d-7920-Regd-AKC~gep) . "

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

The Effectof Traces of Oxygen ontheReactlon of
Aluminum Borohydrlde with Ethylene.

by Richard $. Brokaw

The Kinetics of the Thermal Decc, nposltlon of Diborane,
with a Review of Structure Data.

by RichardP. Clamko.

The foilowlngamtlcles based ~n project research have been
published"

Kinetics of the Non-catalytic Oxidation of.Ammonla:
Flow Experiments. "

by Edgar R. Stephens and Robert N. Pease
¯ (J.Am~Chem,Soc. 7~, 1188 (1950))

The Low Temperature, Low .P~essure,. 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 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 Aluminum Borohydride
Vapor with 01efins.

.by Richard S. Broknw.and Robert N. Pease
(J.Am.Chem.Soc. 72, 3237 (1950))

The Effect of Traces of Oxygen on the Reaction of
Aluminum Borohydrlde with Ethylene.

by Richard S. Brokaw and Robert N. Pease



Appendix 445

The Air Minister’s response, revealing his mgnorance of American
findings (Crown Copyright)





Above Top Secret

An Air Ministry report giving details of the sighting by personnel
at RAF Topeliffe, Yorkshire, in September 1952 (Crown Copyright)
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