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APPENDIX IIA

AUTHORITY

Item

letter from the Chief of Englneers to the Engineer Research
and Develomment Iaboratories, File ENGNC (3 Jan 49) Dated 3
January 1949, Subject: Teat of Fog Foam for Airplane Crash
Fire Fighting (Project 8-76-01~001, Authorized Investiga-
tions, Fire Fighting)

Interdepartmental Government Order from the Bureau of Aero-
nautics, Department of the Navy to the Corps of Engineers,
Department of the Army (2 Dec 48), Dated 2 December 1948,
Subject: ORDER NAer 00806, APPROP'N 1791502,003, Aviation
szy 1949, Acct, 39831, Bureau Control No, 61000, Program
36l1A

Istter from Department of the Navy, Bureau of Aeronautics,
Washington, D, C. to the Engineer Research and Development
Laboratories, Flie 45576 Aer-SE-31 (15 June 49) Dated 15
June 1949, Subject: Fogfoam for Fire Extinguishment -
Evaluation of

Ietter from Department of the Navy, Bureau of Aeronautics,
Washington D, C, to the Engineer Research and Development
laboratories, File 50213 Aer-SE-31, NAER-00806 (30 June 49)
Dated 30 June 1949 s Subject: Test of Fog Foam for Airplane
Crash Fire Fighting (Project 8-76-01-001, Authorized In-
vestigations, Fire Fighting)

Ietter from Department of the Navy, Bureau of Aeronautics,
Washington, D, C, to the Engineer Research and Development
Iaboratories, File 95468 Aer-SE-31 (22 Sep 49) Dated 22
September l9fl- » SubjJect: Fog Foam for Fire Extinguish-
ment - Evaluation of

Ietter from Department of the Navy, Bureau of Aeronsutics,
Washington, D, C, to the Engineer Research and Development
laboratories, Flle 214956 Aer-SE-31 (2 Dec 49) Dated 2
December 1949, Subject: Fog Foam for Fire Extinguishment -
Evaluation of
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DEPARTMENT OF THE ARMY
Office of the Chlef of Engineers
Washlington
ENGNC 3 January 1949

SUBJRCT: Test of Fog Foam for Alrplane Crash Fire Fighting (Project
No. 8-76-01-001, Authorized Investigations, Fire Fighting)

TO: The Commanding Officer
Engineer Research & Development laboratories
Fort Belvolr, Virglinla

1. References:

a, letter from this office to the Englneer Research &
Development Laboratories, subject as above, dated 15 July 1948, in-
closing lstter from the Bureau of Aeronautics requesting the estab-
lishment of a test program of fog foam, and indorsemsnt thereon.

b. letter from this office to the Bureau of Aeronautics,
Department of the Navy, subject, "Fog Foam Tests for Alrplane Crash
Fire Fighting," dated 25 August 1948, apmroving the request for the
establishment of a fog foam testing program ai the Engineer Research
& Development laboratories. A copy of this letter was forwarded to
the Engineer Research & Development ILaboratories,

Co Inclosed Interdepartmental Government Order from the
Bureau of Aeronautice, Depariment of the Navy to the Corps of Engi-
neers, dated 2 Decewber 1948, authorizing the transfer of funds for
the conduct of fog foam tests at thes Engineer Ressarch & Development
Iaboratories,

2. The Englneer Research & Development Iaboratories is re-
guested to conduct the tests In question In accordance with the re-
gulrements as outliined in the inclosed Department of the Navy Order,
It is further requested that the Englneer Ressarch & Development
Iaboratories arrange for the transfer of funds Involved by cubmit-~
ting an executed Form 1080 to the Department of the Navy,

3. Direct coptaot between the Englneer Researcl. & Development
laboratories and the Bureau of Aeronautics, Department of the Navy,
is authorized in carrying out thls test program,

BY ORDER OF THE CHIEF OF ENGINEERS:

H. J. WOODBURY

Colonel, Carps of Engineers
‘hief, Engr. Res & Dev Div
Milltary Operations




Ak
NAVY DEPARTMERT
BUREAU OF AEFRONAUTICS
Washington, D, C. Refer to:
ORDER: RAer 00806
2 Dec 1948
APPRCP'N 1791502,003
T0: Office of Corps of Engineers Aviation Navy 1949
Department of the Army Acct, 39831
Washington, D, C. Bureau Control No. 61000

Program 361A

This order is being issued to provide for transfer of funds for
the following as a charge to the appropriation indicated above:

Estimated
ITtem Description Amount

1 Engineering, labor, equlipment and materials
necegsary to determine the effect of hydraulic
rressure on the fire extingulshing character-
i1stics of fog foam, including the evaluation
of fog-foam nozzles and the development of
standards of performance, and to furnish
report thereon $38,000,00

The abovye tests are to be conducted at the Engineer Research
and Development Iaboratories at Fort Belvoir, Virginia,

Bgquiyment required for the tests, such as fog-foem nozzles will
be furnished from the Engineer Research and Development Iaboratories
Raval Research laboratory, and the procurement from other sources.
All equipment purchased under this order shall become the property
of the Bureau of Aeronautlics upon completlon of tests,

2

SPECIFICATIONS

The nozzles shall be tested over a pressure range of 100 to 800
psl and final evaluation tests shall include extingulshment of gaso-
line spill fires.

The test program hsreunder shall be accomplished within 150
days after date of this order, and the report delivered to the
Bureau of Aeronautics, Shore Establishments Division, Navy Depart-
ment, Washington, D. C., Attention: SE-31,

Delivery shall be considered complete at such time as the re-
port is approved by the Bureau of Aeronautics.




A-S

It 18 requesied that! all reporis, Involees, public vouchers,
and other correspondence be marked with the following:

NAer Qrder 00806
Appropriation 1791502,003
Aviation Navy 1949
Account 39831

Bureau Control No, 61000
Program 361A

If Funds are Required in Advance

Funds will be advanced umder Section 601 of the Economy Act
(47 stat. k.7, approved 20 June 1932) upon recelipt of Standard Form
1080 to cover the estimated cost of thls order, subject to final
accounting on hasis of coats lncurred,

If Funds Are Noit Required In Advance

At time of shipment of materlal or performance of services
forward Standard Form 1080 to the consignee to be certlfled and
otherwise completed, and transmitted to the Bureau of Supplies and

Accounts for payment and/or final accounting.

Contracting Orflcer
Bureau of Asronautics
Navy Departmant
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DEPARTMENT OF THE NAVY
Bureau of Aeronautics
Washington, D. C.
File:
Aer-SE-31
45576
15 June 1949
FROM: Chief, Bureau of Aeronautlcs
TO: Comanding Officer, Engineer Research and
Development lLaboratory, Ft. Belvoir, Virginia
SUBJECT: Fogfoam for Fire Extinguishment - Evaluation of,

REFERENCE: (a) BuAer Procurement Directive EN11-7200-PW-49;
. KAer Order 00806
(b) Visit of BrAer representative (A. W, Krulee)
to Engineer Board Research laboratory on
8 June 1949,

l. The Engineer Board Research Laboratory is conducting an in-
vestigation of the effect of hydraulic pressure on fogfoam under
reference (a) and, on the occasion of reference (b) advised that
foam proportioning equipment being used in the work does not span
completely the range of flows of nozzles under test,

2, It will be satisfactory to the Bureau of Aeronautics if pre-
mixed foam solutions are used, either exclusively, or to fill gaps
in proportioner capacities, It is anticipated that premixed solu-
tlons, 1f thoroughly agitated before use, will not separate on

standing; nelther will precipitation occur to any appreciable
degree,

CC: ‘
Office of Chief of Engineers
Dept of Army

L. C. Davies
By Direction
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DEPARTMENT QF THE NAVY .
Bureau of Aeronautics
Washington, D, C.
Flile:
Aer-SE-31
NAER -00806
50213 ‘
30 June 1949
FROM: Chief, Bureau of Aerorautics
TO: Commanding Officer, Ergineer Research and Develcpment
laboratoriea; Fort Belvolr, Virginla
SUBJECT: Test of Fog Foam for Alrplane Crash Fire Fighting
\Project 8-76-01..001, Authorlzed Investigations, Fire
Fighting)
REFERENCE: (a) ZEngineer Research and Development Laboratories

Fort. Belvoir ltr TECRD T3P, L400.1 (8-=76-~~Ol.~~00.15
of 21 June 1949

(b) Interdepartmental Govermment Order NAER-00806,
dtd 2 Dec 1948

1. By refererce (a.)., the Bureau of Aeronautics was requested to
extend the completion date of work belng done by the Engineer Re-
search and Deve.opment Laboratories under refersnce {b) wntil 30
November 1949,

2. The requested extersion i3 hereby approved.

L. A. Per
By Direction
CCs
Office of Chief of Engineers
Dept of Army
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' DEPARTMENT OF THE NAVY
Bureau of Aeronautics
Washington, D, C,
Flls: Aer-SE-31
95468
22 September 1949
FROM: Chief, Bureau of Aeronautics
TO: Commnding Officer, Enginser Research and Development

ILaboratories, Fort Belvoir, Virginia,
SubJect: Fog Foam for Fire Extinguiskment - Evaluation of.

Reforence: (a) BulAer Procurement Directive EN11-7200-PW-49: KAer
Order 00806
(b) Visit of Buler Reypresentative (A. W. Krulae) to
Engineer Research and Development ILaboratories on
14 Sep 49,

1. The Engineer Ressarch and Development laboratories 1s conduct-
ing an investigation of the effect of hydraulic pressures on fog
foam in accordance with reference (a) and, on the occasion of refer-
ence (b), mresented data on tests of various fog foam nozzles which
indicated that there was a rapid falling off of performance with in-
creases of pressures above 200 pounds per square inch,

2, The description of work under reference (a) calls for evalua-
tion at pressures up to 800 pounds per square inch; however, in view
of the above information, it 1is satlisfactory to the Bureau of Aero-
nautics to reduce the maximum test pressure to 600 pounds per square
inch.

M. T. MARTIN
By Direction
CcC:
ChEugineers, Dept of Army




DEPARTMENT OF THE NAVY
Bureau of Aeronautics
Washington 25, D. C,

Aer-SE-31
214956
2 Dec 1949
From: Chief, Bureau of Aeromautics
TO: Commanding Officer, Engineer Research and Development

Iaboratories, Fort Belvolr, Virginia
SUBJECT: Fog Foam for fire extinguishment; evaluation of

Ref: (a) BUAER Procuremsnt Directive EN1L-T200PW-49; NAER
Order 00806
(b) BUAER 1ltr Aer-SE-31, NAER-00806, Ser 95468 of 22 Sep
49 to ERDL Fort Belvoir, Virginia

1. The Engineer Research and Development laboratories, Fort Bel-
volr 1s conducting an investigation into the effect of hydraulic
rressure on the fire extinguishing effectiveness of fog foam under
authority of reference (a). The original requirement for a maximum
mressure of 800 pourds per square inch was reduced to 600 reference

(v).

2. It has since been determined that conclusive trends were ob-
tained at pressures of 500 pounds per square inch and below. Accord-
ingly, the maximum pressure requlrement is hereby further reduced to
500 pounds per square inch,

3. It is understood that tests have been completed and the report
is belng compiled. It 1s requested that the report exclude all re-
ferences to individual manufacturers of the nozzles used in the in-
vestligation; this Information should be Included in an appendix which
1s easlily removed from the body of the report as 1t ig anticipated
that requests for the basic information will be received from non-
mi1itary organizations.

R. W. D, WOODS
By Direction
Copy to:
ChEngineers, Dept of Army
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PHOTOGRAPHS AND NOMENCLATURE OF NOZZIES TESTED
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Items Tested -

The water fog nozzles for these tests were chosen as representa-
tive of types currently in use including some experimental models,
The nozzles have been numbered and identified by their specific de-
sign and pattern in preference to the manufacturer's nomenclature.
This has been done at the request of the authority for this investi-
gation, A compiete list of the nozzles tested and the manufacturing
gource follows. The number and the ldentity of each nozzle preced-
ing the standard commercial nomenclature corresponds to the nozzle
nomenclature used throughout this report, See Flgs. 22, ©3, and 5-,

Nozzle No, 1 - 25-inch external impinging jet; 23" Fog-
nozl Fogtip Type 4 NAP, Fognozl International
Inc,, Los Angeles, California,

Nozzle No. 2 - 2%-inch external impinging jet with fan-
shaped diffusor; 25" Fogtip Type 3A. Source
same as No., 1.

Nozzle No, 3 - 25-inch internal impinging Jet; 23" Rockwood
Water Fog Nozzle Type N-23, Rockwood Mfg. Co.,
Worchester, Mass,

Nozzle No, 4a - 2%-inch internal impinging Jet with screen;
25" Rockwood, Type FFF Fog and Fog Foam Noz-
zle with Screen and Tip A, Source same as
No. 3.

Nozzle No. 4b - 23-inch internal impinging Jet with stream
shaper; same as le with shaper added (screen
removed) .,

Nozzle No, bc - 2%-inch internal impinging jet wilth screen;
25" Rockwood, Type FFF Fog and Fog Foam Noz=-
zle wlth Screen and Tip B. Source same as
No. 3.

Nozzle No, ld - 2%-inch internal impinging Jjet with stream
shaper; same as Uc with shaper added (screen
removed).

Nozzle No. 5a - 23-inch centrifugal with 3-inch orifice; 23"
Baker Atomic Wonder Water Fog Nozzle, Baby
V-1, with 3" Orifice, J. M. Baker Pattern
Comparny, Inc., Providence, R, I. '

Nozzle No, 5b - 2%—inch centrifugal with 23/32-inch orifice;
5" Baker Atomlc Wonder Water Fog Nozzle,
Baby V-1, with 23/32" orifice. Source same
as No, 5a.,




Nozzle

Nozzle

Nozzle

Nozzle

Nozzle

Nozzle

Nozzle

Nozzle

Nozzle

Nozzle

Nozzle

Nozzle

No. 6a - 2i-inch centrifugal with l-inch orifice; 23"
Baker Atomic Wonder Water Fog Nozzle, Medium
V-2, with 1" orifice, Same source as 5a.

No. 6b - 2i-inch centrifugal with 1i-inch orifice; 24"
Baker Atomlic Wonder Water Fog Nozzle, Medium
V-2, with 11" orifice. Source same as 5a.

No. Ta - 2i-inch centrifugal with l3-inch orifice; 23"
Baker Atomic Wonder Water Fog Nozzle, Gilant
V-3 with 13" orifice. Source same as 5a.

No. Tb = 2%-inch centrifugal with 1 3/4-inch orifice;
25" Baker Atomic Wonder Water Fog Nozzle,
Glant V-3 with 1 3/4" orifice. Source same
as Sa.

No, 8 - 2i-inch German adjustable hollow cone; 23"
Alco Duse Adjustable Nozzle. Source -- German
captured equlpment,

No. 9 - li-inch external impinging Jet; 13" Type 4-FO
Fognozl, Source same as No. 1.

No.10a --l3-inch internal impinging Jet with screen;
15" Rockwood Fog Foam Hand Line with Tip 196,
Source same as No. 3.

No, 10b - l%-inch internal impinging Jet with screen;
15" Rockwood Fog Foam Hand Line with Foam
Baffle Tip 221, Source same as No, 3.

No.1lCc - l—%‘-inch internal impinging Jet wilth screen;
25"Rockwood Fog Foam Hand Line with Tip 257.
Source same as No. 3.

No.lla - li-inch internal impinging Jet with screen,
bumper type; Rockwood Bumper Type Nozzles (3
in set) with Tip 281. Source same as No, 3,

No.llb - 13-inch internal impinging jJet with screen,
bumper type; Rockwood Bumper Type Nozzles (3
in set) with Tip 316. Source same ac No. 3.

No. 12 - 13-inch straight stream aspirating foam noz-
zle with fan-gshaped diffusor; 120-gpm Hi-
Pressure Foam Nozzle, National Foam Systems,
Inc., Philadelphia, Pa,




Nozzle

Nozzle

Nozzle
Nozzle
Nozzle
Ijozzle
Nozzle

Nozzle

No.

No,

No.

No.

No.

No.

No.

No.

14

15

16

17

18

19

20

=y
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- 23-inch straight stream aspirating foam nozzle

with fan-shaped diffusor; 325-gpm Hi-Pressure
Foam Nozzle, Source same as No, 12,

24 -inch external impinging jet; 21" Fognozl
Fogtip 6-FOA-500, Source same as No, 1.

E%uinch adjustabie hollow cone; 2—%" Alfco
Spray Nozzle, Model 10E, American laFrance
Foamlte Corp., Elmira, New York.

%—inch adJustable hollow cone with asplrator;
5" American IaFrance Experimental Fog Nozzle,
Source same as No., 1D.

13-inch adjustable hollow cone; 13" Elkhart
Mystery Nozzle No, L-200, Elkhart Brass Mfg.
Co,, Elkhart, Indlana..

24-inch adjustable hollow come; 23" Elkhart
Mystery Nozzle No. 200. Source samg as No,
17,

2l-inch fan-shaped external impinging with
diffusing orifices; 2%" Paradise Nozzle,
Paradise Mfg. Co,, Indlanapolls, Indiana,

24 -inch internal impinging jet 3 24" Rockwood
Water Fog Nozzle, Type "B". Source same as
No. 3.
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ADDRESS REPLY TO: DEPARTMENT OF THE ARMY

cml:l'::i:g:ntsns OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D. C. WASHINGTON

Reren o Pie No._BHGNC '

3 January 1949

SUBJECT: Test of Fog Foam for Airplane Crash Fire Fighting
(Project No. 8=76-01-001, Authorized Investigations, Fire

Fighting)

TOs The Commanding Officer
Engineer Research & Development Laboratories
Fort Belvoir, Virginia

1. References;

ae Letter from this office to the Engineer Research &
Development Laboratories, subject as above, dated 15 July 1948,
inclosing letter from the Bureau of Aeronautics requesting the
establishment of a test program of fog foam, and indorsement thereon.

be Letter from this office to the Bureau of Aeronautics,
Department of the Navy, subject, "Fog Foam Tests for Airplane Crash
Fire Fighting", dated 25 August 1948, approving the request for the
establishment of a fog foam testing program at the Engineer Research &
Development Laboratories. A copy of this letter was forwarded to the
BEngineer Research & Development Laboratories.

¢. Inclosed Interdepartmental Government Order from the
Bureau of Aeronautics, Department of the Navy to the Corps of Engineers,
dated 2 December 1948, authorizing the transfer of funds for the cen-
duct of fog foam tests at the Engineer Research & Development
Laboratories.

2. The Engineer Research & Development Laboratories is requested
to conduct the tests in question in aocordance with the requirements
as outlined in the inclosed Department of the Navy Order. It is further
requested that the Bngineer Ressarch & Development Laboratories arrange
for the transfer of funds involved by submitting an exscuted Form
1080 to the Department of the Navy.

3. Direct contact between the Engineer Research & Development
Laboratories and the Bureau of Aeronautics, Department of the Navy, is
v authorized in carrying out this test program.

BY (RDER OF THE CHIBF OF ENGINEERS:

1 Incl H. “J. WOODBURY
BuAer Order Colonel, Corps of Engineefs
NAer 00806 Chief, Engr Research & Development Div

Military Operations

B
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SUBJBCT: Test of Fog Foam for Airplane Crash Fire fighting (Project No.
8-76-01-001, Authorized Investigations, Fire Fighting)

ENGNC (3 Jan 49) 3rd Ind.
Offioce of the Chief of Engineers, Washington 25, D. C, 21 June 1950

T0:s The Commanding General, The Engineer Center, Fort Belwoir, Virginia

l. The recommendation contained in paragraph 21 of the report is
approved by the Office of the Chief of Engineers,

2. The proposed distribution 1list for the subject report, a copy
of which is inclosed, sulmitted with the 1st indorsement is also approved.

BY ORDER OF THE CHIEF OF ENGINEERS$

?:%HAM‘D

l Tnolo
2. Proposed distr., list. Lt. Colonel, Corps of Engineers
(4 copies w/d) Chief, Engr. Research & Develop. Div,
S. w/d. Military Operations
TECAG 4p0. [ -4d Ind

Hq, The Engr Cen & Ft Belvoir, Ft Belvoir, Va, 23 JUN 1950
T0: 0' E.RODOLI. Ft Belvotr, v..

)
rc




TECRD A8
400.1 (8=76-01-001) lst Ind
SUBJECT: Transmittal of Report 1166, Fog Foam Studies

BEngineer Research and Development laboratories, The Engineer Center and
Fort Belvoir, Fort Belvoir, Virginia 44 Jyn 1950

THRUs Commanding General, The Engineer Center and Fort Belvoir, Fort
Belvoir, Virginia

TO: Chief of Engineers, Department of the Army, Weshingtom 25, D, Ce
ATTENTION: Chief, Engineer Research and Development Division

le In response to the directive cortained in the basic commmiocation
transmitted herewith is Report 1166, "Fog Foam Studies,” dated 2 April 1950,
whioch was prepered by the Technical Staff of the Engineer Research and Devel-
opment Laboratories. This report covers tests conduoted by ERDL as requested
by the Depertment of the Navye

2o The report conoludes that:

as The fire extinguishing effectiveness of fog foam nozsles is
indicated by the following stendards:

(1) Foam yield percent.
(2) Rate of appliocation.

(3) Water content of foam (6 to 9 expansion) output in
gallons per minute.

be The test procedure set forth in the soreening tests (par. 18
of the report) is a satisfactory means of evaluating the fire fighting
effectiveness of fog foam nossles.

ce On the basis of the foam used and the nozsles employed, the
most effective nozsle pressure was between 200 and 300 psi.

de The aspirating type notszles produced higher foam yields than
the nom-espirating type. '

S¢ The report reccmmends that the standards of performance and the test
proocedures presented in this report in pars. 17 and 18 of subject report, be
adopted by the Department of Natiocnal Defense for use in the design of fog
foam nossles and in their ewaluation for fire fighting.

4. The report with its conclusions and recommendations is approved.
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TEORD aASY
400.1 (8-76-01-001) lat Ing
Subject ; Tranemittal of Report 1166, Fog Foam Studies

6. This Sompletes the work autho

Incls
1. '/d
Z+ Proposed distr 1igt ;

in

TRCAG 4£00. (. Jau/ Ing

v v va UN ‘

I0: C of Engrs, DA, Washington 25, D. C.

N4 )

v
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