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Effective Range of Fire Stream (1)

R XNII1

In Japan, about two-thirds of a fire stream has been regarded as the effec-
tive range. But to the best of the writers Imoiﬂedge, no reliable experime-
nts have been carried out yet in Japan In America, experiments were made
in 1888 by Freeman, with 1”7 to 1'/." nozzles, 20 to 90 Ibs/ nozzle pres-
sure and in 1939 and 1910, with 1'/.” and 2" nozzles, 20 to 99 lbs/Cf by
Factory Mutual Frie Insurance Co, and.of the same sizes, 100 to 250 lbs/C"
by National Board of Fire Underwriter and Chicago Fire Department at
about same time,

These data of the effective rang= of fire streams in America can only be
applied to 1”7 to 2" nozzles. In Japanese fire service, however, nozzles less
than 1”, namely 3/1" and 7/8" are mostly used., Therefore, from the data in
America, the writer introduced the formula of the effective raage of fire
stream, wnich contains as variables, nozzle pressure and nozzle diameter,
and from the formula, the effective range of fire streams has been calculated
of 7/8", 3/4". £/8" and 1/2" nozzle diameter for the convenience of the fire
mea in Japan.
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Study of Evaporation of Water Drops Falling down
througn the Air of High Temperature. (2nd Rep.)

K. AKITA

Chapter IV. Calculation of the time required in evaporation of a group of
sma]l drops,

In this report. a theoretical equation (IV-5) which shows the process
of evaporation, in the high temperature air, of a group of small drops
with the size distribution f (R) was introduced under the some hypothe-
sis and a example of numerical calculation was given in the case of

Rosin-Rammler size distribution,

Chapter V. Cal'culation cf the time required in evaporation of a group with

larger diameter.

Here, a theoretical equation (V-12) which would be utilized with larger

size drops was introduced and discuossed.

Note for equation :
M : weight of a group of drops in a time.
N : initial weight of a group of drops.
f(R): size distribution of fog.
A B: constant,

t : time.
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Study on Fire Detection with Smoke

o KR #*F

(Part 1)

Smoke Detector Produced by the Auther

T MR I Y A

The smoke is an effective means for detecting fire in its incipient stage.

With this idea, a type of smoke detector was made. The construction and

capacity will be given in this report.

In this smoke detector, change of the light transmission through smoke has

been utilized. A differential circuit with the two photovoltaic cel’s is used ia

the system. The detector is sensitive enough to detect the smoke which light

transmission rate is 80%.
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Photeelectric Detector of Electric Arc (1)

S. NAKAUCHI AND A, WATANABE

At a remotz controlled substation for electric railway, a direct current arc

caused by dead earth of feeder lines is one of the most serious origin of fire.
In such a case, an automatic arc detector is required.
We have tried to make a sensitive arc detector using a Photocell combined
with a sensitive meter relay and a photofilter. We studied about theoretical
capacity of the photoelectric detector, and concluded that the detector can
detect the arc without giving false alarms,

In Fig. 2, we gave a sp2ctrum of a carboa arc (A) & (B), the sun light
(4), and a daylight fluorescent lamp, (=), Asshown in Fig. 2, the arc
light contains much more ultraviolet ray compared with sun light. Therefore
we used ultraviolet filters to distinguish electric arc from sun light and arti-
ficial illumination.

Characteristics of the used selenium photocell is given in Fig.3 and 4. Fig.3
shows current-illumination characteristics of the photocell, which varies with
load resistances.

Fig 4 shows wavelength response of the selenium photocell and photofilters,

A schematic diagram of the complete circuit of the detector is given in Fig. 7.

An ultraviolet filter and a seleniumphotocell, and a meter-relay (MR) make
main circuit. UV-DI is adopted as the filter for the detecor. The characteri-
stics of the filter is given in Fig. 4, The meter-relay (MR) has a current sen-
sitivity of 100zA, and 50 internal resistances.

ciri, and telephone relay A, B showed in Fig.7 are the auxiliary circuit.
The purpose of this circuit is that the detector not operate by the mechanical
and electrical impulse. This circuit is requirad for the detector not operate by
the arc caused by impulsive operation of high spe2d circuit breaker. The ili-
umination of the brealier’s arc is very intense but arcing time is very short
(less than 7/1000 secoad), on the other hand the trouble arc caused by dead
earth of feeder lines would continue for a loag time. Then the detector is so
designed that it operates for a loag period arc, and not operates for a impu-
Isive arc. Relay A of this circuit is normal operation relay and B is slow
operation relay.

. BN
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This detector operate when the arc continues for over 2 seconds with its

powcer 1.5 kw at distance 1.5 feet from the detector,

and not operate sunlighi

when its illumination intensity is less than 16,000 1x.
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