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February 2, 1954 Training Bulletin #1
EXPLORI NG THE USE OF 1 | NCH HCOSE
I N STRUCTURAL FI RE FI GHTI NG
I ntroduction

Recently the Los Angel es Fire Departnent conducted a training
programto explore the use and limtations of one-inch hose lines in
structural fire fighting. This was done through the cooperation of the
City Housing Authority in making avail abl e several condemed buil di ngs
in the Chavez Ravine area.

Thirteen Hi gh-Pressure Engi ne Conpani es, on both pl atoons, and
the recent class of "rookies" participated in the program Both Mck
and Crown hose wagons were used. The experinents were restricted to the
use of 1 inch hose lines except in those situations where limtations
had definitely been reached.

hj ecti ves

1. To explore the effectiveness of the "indirect" nethod of
appl ying water on a fire, as opposed to the conventiona
met hod of applying water directly to the seat of the
fire.---Note: The "indirect nmethod" nmay be defined as: "the
cooling of the area directly above the fire, in a confined
space, using a fine spray or fog stream"”

OUR OBJECTIVE IS gzl’
JSUYDIC/IOUS USE OF
STREAMS, FIREMAN FLYSHER,

HOT  WYORAULIC




2. To determ ne the maxi mum effectiveness of 1 inch high pressure hose
Iines by going beyond their conventional |imtations.

The objectives were generally reached by each conpany, although the poor
condi tion of several of the structures presented limting factors.

Types of Structures

O the thirteen buildings used in the tests less than half had interior plastered
wal l's and ceilings. The other interiors were formed by tongue and groove
panel i ng, plaster board, or a combination of the two. Exterior walls consisted of
wood siding or asphalt conposition. Mdst of the roofs were covered with asphalt
composition materi al .

These structures were sinmlar to many of the dwellings found in the ol der
sections of the city.

Pre-Fire Conditions

The efficiency of the indirect method depends largely on the tightness of the
bui | di ng; however, such confinenent nmakes it nore difficult to enter, after
knockdown, because of greater heat retention.

Over 100 fires were kindled and allowed to gain headway, with sone fires reaching
a temperature of 1000 degrees at floor |evel, before being attacked and knocked
down to the overhaul stage. Fire areas, using one or two roons, ranged from 1000
to 8500 cubic feet, and were Iimted by standard wood doors or simlar closures.
Br oken wi ndows were covered partially or entirely with |ight wod or

pl asterboard. Scrap |unber and old furniture conprised the "firel oad" and
general | y exceeded that of a conparabl e occupancy. About three-fourths of these
fires would be classed as an "over $500 |oss" in a |ike occupancy.

Pl an of Attack

Each attack varied sonewhat according to the problem but in using the indirect
met hod, the general plan was as foll ows:

1. A hot fire was allowed to develop to sinulate those conditions found in
actual practice where fires have been burning for sone tine.

2. Use a single 1 inch line of sufficient length to adequately cover the
structure.
3. Use a 1 inch nystery nozzle in conjunction with a shut-off butt in order to

mai ntain a constant pre-set spray cone.
i Prevent vertical ventilation and control horizontal ventil ation.

5. Apply the streamthrough a wi ndow or door and direct the water above the
seat of the fire and into the heat near the ceiling.



Pressure and Di scharge

When conditions were right the indirect nmethod was effective and very little
wat er was used to knock down the fire.

During these test no attenpt was nmade to accurately determ ne the GPM di schar ge
fromthe 1 inch nystery nozzle pre-set at the spray cone. However, fromthe
standpoi nt of practical fire fighting, very little water was used and wat er
damage coul d be classified as negligible.

Three punp pressures were used: 125, 250, and 400 pounds per square inch. A rough
estimate of the GPM di scharge woul d be 25, 35, and 45 respectively.

The Actual Tests

The foll ow ng exanples represent the typical operations of one particul ar Engi ne
Conpany:

The building involved--- 5 roomwood frane, plaster interior and conposition
roof. Fire area, 2 roons of approximtely 5000 cubic feet with the addition
of scrap wood to conprise the "fire-load." Wod doors in place, ceiling
tight, and 75 percent of the w ndow area covered with wood boards. Each fire
was kindled and allowed to develop until the necessary heat was obt ai ned.

Trial #1 Engine pressure 125 | bs.

The fire was kindled and a hot fire allowed to devel op. Water spray was then
directed---at a pre-set 30-degree cone--into a side w ndow and above the seat of
the fire. (Asimlar attack could have been made through the door.) The nmain body
of fire was knocked down in 9 seconds without ventilating the fire area. The |ine
was shut down and the men immediately entered the building without difficulty.
Sone deep seated fire remained in the scrap wood and the presence of hot vapors
was noti ceabl e.

Trial #2 Engine pressure 250 |bs.

The fire was rekindled by the addition of nore fuel and all owed to devel op until
the flanes were rolling out of the windows. A w de-angle fog cone was used to
knock down the exterior fire and permtted the nmen to gain access to a font

wi ndow. The 30 degree cone was then directed in the window as in Trial #1. In 10
seconds the main body of fire in both roonms was knocked down.

The line was shut down and the nen i mediately entered the roons through the
doorway, but were forced to a crouched position. because of the hot vapors. There
was sone snoldering fire in the scrap material and sone noisture on the floor,

but no standing water. Heavy char was present and the ceiling began to fail. The
men t ook some puni shment in gaining access into the fire area.



Trial #3 Engine pressure 400 | bs.

The fire was rekindl ed, as before, and allowed to develop until the fire extended
fromthe wi ndows and had entered the attic and ignited the roof. The doors began
to fail.

In gaining access to a front wi ndow, an approach was nade with the w de-angle
cone, but the nen took some punishment due to snoke and heat. The w de-angle
spray was directed in the window and it limted the roomfire, but could not
check the spread into the attic --- reducing the cone angle increased
penetration, but had little effect on the attic fire.

At this point, in spite of the increased engine pressure, it was necessary to
revert to the conventi onal nethod, because of vertical ventilation and fire
extensi on. Using the conventional nethod, the nmen entered the fire area and
noticed that the ceiling had begun to fail and water was standing on the fl oor.
Wth the 1 inch Iine they were able to cool and control portions of the roons,
but were forced to withdraw after taking considerable puni shnent.

A single 1-1/2 inch line with a nystery nozzle attached was then used and handl ed
the fire successfully w thout undue punishment to the nen.

Eval uating the Results

The following results of the indirect nethod were fairly predictable:

1. Time required for knock down and the anpbunt of water used was
proportionate to the degree of ventilation present.

2. Cross ventilation accelerated the fire but did not nullify the nethod.

3. Results were favorable even when openi ngs conpri sed 25 percent of the
outer wall space, providing the openings were distributed.

4. The degree of success or failure varied widely with the anpbunt of attic
space involved and the ability of the roof covering to hold. ---Wth the
failure of the ceiling but not the roof, the problens of inaccessibility and
i ncreased cubi ¢ vol unme produced undesired effects.

5. Wth a small vertical opening present, the fire could still be knocked
down by the indirect nmethod but sonme difficulty was encountered. Anything
nmore than a mininumvertical opening required the use of the conventional
met hod to knock down the fire.



6. The procedure used in the vented fire (Trial #3), was to:

(a) Use the conventional nethod. ---Streamdirected at the seat of
the fire.

(b) Use the wide-angle spray for protection in the approach, and the
narrow cone or straight streamfor penetration

A cl ose aggressive attack overcane sonme of the di sadvantages due
to loss of confinenent; but because of maxi mum puni shnment to the
men, it was necessary to use a heavier line. Limtations had been
r eached.

Concl usi ons

In these drills, it was possible to control the area of the fire, the fire
| oad, anmount of pre-burn, and venting conditions. However, quality of
construction, degree of building deterioration, and external w nd and weat her
condi ti ons were beyond control. Consequently, specific conclusions cannot be
drawn. Wth the above conditions in mnd, the follow ng are general concl usions:

1. Two conditions are necessary if the indirect nethod is to be successful:
(a) Afire area which has not vented vertically, and preferably not at
all; (b) Ahot fire with an accurul ati on of heat.

2. When t he above conditions are present in a relatively small and
confined area, a quick knock down may be effected with little water
damage, less fire damage, and | ess punishrment to the nmen than if the
conventional nethod is used. --- Alike result in the field may be
expect ed.

3. The indirect nmethod requires the deviation fromtwo basic principles of
fire fighting:

(a) Water is NOT applied at the seat of the fire; but above the fire
t hrough the hot gases and near the ceiling.

(b) Al vertical ventilation is delayed until the fire is knocked
down.

4. The stream shoul d be placed through a small opening and directed above
the fire in the formof a cone
spray. ---Indirect nethod..

5. The indirect application of water is practical at 125 psi engine
pressure, but the efficiency is increased with higher pressures.



6. Mst of the stream and vapor traveled upward with very little novenent
hori zontal ly or downward

7. \Wien operating at high pressures, the mystery nozzle should be pre-set
at the desired spray cone and the water controlled at a shut-off
pl aced i n back of the nozzle.

8. I nconpl ete extinguishment, as in Trial #3, was due to the vol unme of
fireinrelation to the cone of protection rather than to the degree of
heat present.

9. The use of the indirect nmethod does not affect the choice of size of
hose to use on any future fires. Regardl ess of the nethod used,
conventional or indirect, a 1 inch line should be used ONLY when the
size of the fire warrants. Even then small |ines should be backed
up by larger lines as required.

Questions for Discussion

1. What effect, if any, would the use of the indirect nethod have on the
operations of Truck Co.'s?----Salvage Co.'sS?----- Two Pi ece Engine
Co.'s?-----

2. Could the indirect nethod be used with a larger |ine?

3. Could other than high pressure conpanies use the indirect nethod?

4. \What affected the Iimtations of the 1 inch line using the conventiona
met hod?

5. \What conditions are necessary for the indirect nethod to be successful ?

NOTE: It is inportant to enphasize that the information in this
bulletin is not to be interpreted as procedures to replace standard
met hods of fire fighting. It is nmerely information to aid you in
becom ng nore famliar with the use of 1 inch lines on interior fire
fighting.





