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THE effectiveness of a blackout system depends
upon the knowledge and the cooperative spirit of
the people at large. Civilian Defense agencies are
responsible for the proper education of the people as to
the reason for and the methods of producing blackouts.
Based on this knowledge the enthusiastic cooperation
of the people must then be evoked by continuing
publicity of a progressive nature. The proper authori-
ties must present the vital seriousness of everything
connected with blackouts. All concerned must realize
fully that planning and advance preparation contribute
most to the effectiveness of a blackout. This advance
planning and preparation requires long, painstaking,
and many times unnoticed, prior effort. Too often
these efforts may appear to some to be expended on
relatively unimportant details. But an effective black-
out is not achieved by spectacular efforts at the begin-
ning of or during an air raid. Except for meeting con-
tingencies, little or nothing can be done to increase the
effectiveness of a blackout while a raid is in progress.
It is inherent strength of character which enables a
people to survive air raids. The knowledge that every-
thing that can be done has been done, will enable a

- people to stand by each other and care for themselves.

This pamphlet, “Blackouts”, is published to provide
information as to how certain typical installations may
be effectively blacked out. The data and information
contained herein are based upon the latest and most
authoritative information available upon the date of
publication, and are intended as helpful suggestions to
be modified and adapted to each local situation and to
specific installations.

In no sense should issuance of this pamphlet be
construed as a signal to start work immediately on
any of the blackout procedures described. Using the
material in this pamphlet as a guide, studies of existing
installations and plans for effective blackout can be
initiated by responsible agencies. The Office of Civilian
Defense will announce when the active installation of
blackout construction should take place.

The text pertaining to Protective Concealment should
be consulted in the preparation and application of the
blackout methods described since both blackouts and
camouflage are phases of the general problem of con-
cealment.

For information on the functions of the warning and
communications systems, the text describing Air Raid
Warning System should be consulted.

III
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CHAPTER 1

Planning the Blackout

SECTION I:

1 PURPOSE

The purpose of this pamphlet is to provide a
common basis for instruction, by local civilian
defense organizations, in the proper procedures
necessary to achieve effective blackouts. A
representative selection, covering the entire
field of means and methods which have worked
in practice, has been made and is presented in
this pamphlet. The information furnished and
methods outlined are by no means applicable
to every type of dwelling, factory, or place of
business. In urban and industrial communities
the more elaborate blackout procedures will be
required, while in farming areas and isolated
communities only the relatively simple precau-
tions will be necessary. The choice of means
and methods will rest with the responsible
individual, subject to the direction of the local
civilian defense authority.

SCOPE

The subject matter included covers the
information which the civilian population, both
as individuals and organizations, need to know
about blackouts.

Separate chapters provide information for
those concerned with blackouts of the following
types of facilities: Private homes and similar
buildings; plants and factories; municipal util-
ities and large private lighting systems; and the
various forms of transportation and traffic
control. An appendix contains type specifica-
tions for blackout materials and devices.

DEFINITIONS

The meaning of some special terms and
abbreviations which will be used in this and
related pamphlets are given here. Some of
those used (especially terms which involve an
understanding of proposed civilian and military
organizations and their operations) should be
learned inasmuch as future instructions, issued
from time to time, may make use of these terms
without such explanation.

GENERAL CONSIDERATIONS

ARP—Air Raid Precautions—the term used
in England to cover all procedures having to do
with protection of the civilian population
against air attacks.

Air Raid Warden—An air raid warden is a
responsible and reliable member of the public
who will advise and assist his fellow citizens in
the sector to which he is allotted, in all the
possible means of protection from an aerial
attack; he will form a link between them and
the authorities for reporting air raid damage
and calling for assistance when required.

Alert or alert condition—See Par. 13, Chap. I.

Auxiliary Police System—A system of emer-
gency police organizations operating under and
supplementing the regular local police in their
normal police functions.

Blackout—n. Condition under which all or
certain lights are extinguished or effectively
screened. v. To extinguish, or screen lights for
this purpose.

Blackout Discipline—The willing, prompt,
and efficient execution of all prescribed blackout
measures by those responsible; orderly compli-
ance with corrective instructions; and exercise
of all necessary supervision by authorities with-
out allowing panic or antagonism to interfere in
any way. Briefly, complete cooperation on all
matters concerning blackouts.

HE—-High Explosive—term applied to power-
ful charges in bombs or shells.

Laight Lock—A double door, curtain, or any
passage arrangement which permits movement
in and out of lighted buildings without light
being visible outside.

Matt—rough, non-reflecting surface (to ap-
pear dark or light absorbing) as opposed to a
smooth shiny reflecting surface; also refers to
paints having such a surface.

Obscuration—-Prevention of the escape of light
from inside of a building by any means, such as
painting glass, placing screens, etc.

BLACKOUTS e Page 1



4 BLACKOUT TRAINING AND

PROCEDURE

The duty of the different Civilian Defense
services is the protection of the civilian popula-
tion at all times and under all conditions. The
critical time in the operations of all such services
is during blackouts. Special skill is required
for work at night (sometimes in total darkness),
because new and additional difficulties are en-
countered which do not have to be overcome
during hours of daylight or when normal
lighting is permissible. The training of mem-
bers of Civilian Defense services should not be
considered complete until all are experienced in
working effectively under blackout conditions.
(See Section III of this chapter.)

All-night every-night blackouts over the
whole vast area of the United States will prob-
ably never be required. Areas within 300 to
600 miles of enemy front lines or the seacoast
probably will be required to black out every
night. Distant interior areas should be pre-
pared to initiate blackout procedure when ad-
vised by Civilian Defense authorities. Several
types of warning will be used. (See Section IV
this chapter.) Figure 1, showing a typical
street intersection by day and night, indicates
why the blackout of street lights and sign
boards is necessary.

A blackout comes under the heading of pas-
sive defense. It is passive only in the sense that
it provides no direct means of fighting back
against the bombers. On the ground there is
intense activity. The first element to come into
use is the Military Aircraft Warning Service.
This service spots the enemy bombers before
they reach their objectives, notifies all areas in
time so that warning alarms may be given. A
most important factor in the civilian warning
system is the decision as to when and where to
give the alarm. It must be realized what effect
blackouts will exert on military and commercial
ship, railway, air and motor traffic; what vital
war production will be affected and how; which
factories can afford to shut down and which can
or must risk carrying on production.

A city in an alerted area ordinarily is kept
dark, except for faint lights at traffic lights,
safety signs and specially selected places such

Page 2 « BLACKOUTS

as railway stations. Motor and other traffic
ordinarily use dimmed lights, all windows are
obscured, and all outside or exposed lights are
extinguished. Rigorous measures are taken
against any who fail to comply with the provi-
sions of blackout regulations.

At the end of the raid an “all clear’” signal
will mean that the immediate danger is past and
that the area may resume such restricted light-
ing as may be authorized under the alert condi-
tion for that area. The old peacetime blaze of
lights cannot be restored because another air
attack may be launched, taking advantage of
the opportunity which complete lighting affords.

Once the air raid warnings are sounded the
actions taken will be as planned. Predeter-
mined procedure which has been rehearsed and
is known to all should be followed rather than
attempt to improvise any new procedure.

ACTION AFTER BLACKOUTS

Immediately after the “all clear” signal,
thorough inspection should be made of all
blackout devices and facilities with the object
of putting them immediately in condition for
further use. Where a device is an essential one
and no substitute will serve, repairs should be
progressive so that all devices are placed in the
best possible operating condition for use every
night until final repairs have been completed.
Replacements of personnel, equipment, and
transportation should be secured from the
proper sources to maintain defense services at
full strength at all times.

Accurate reports should be submitted with
recommendations for changes and improvements
in procedures. Independent reports should be
coordinated with those submitted by the or-
ganizations concerned. Reports should be an-
alyzed to determine areas where failures to ob-
serve blackout instructions resulted in an
increase in casualties, damage, or interruption
in rates of production. Plans should be re-
vised to take advantage of any better or simpler
procedures evolved. Conclusions drawn from
these reports should be used as a basis for in-
structions to decrease or increase the severity
of blackout restrictions in future raids.

Judicious praise and publicity should be given
in the press and on the radio by name with cita-
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SECTION II: RESPONSIBILITY FOR EXECUTION OF BLACKOUTS

7 LEGALIZING BLACKOUT

ENFORCEMENT

In places where blackouts are needed, statu-
tory regulations must be enacted by each of the
various States, counties, municipalities, incor-
porated towns, and villages. These will set forth
the responsibilities of the various agencies and
require compliance under pain of various penal-
ties for non-compliance by local authorities,
employers, businesses and individuals.

ENFORCEMENT ORGANIZATION

Air Raid Wardens and Auxiliary Police work-
ing with the normal police force will put into
execution and enforce the provisions of all
blackout regulations and instructions. In
cities and metropolitan areas the Chief of Police
is usually designated the head of this system.
The regular police will carry on their normal and
added civil functions, but members of the auxil-
iary organization may be deputized for special
police purposes as required.

SECTION III: ADVANCE PLANNING AND PREPARATIONS

PHASES

Preparation for blackouts may well be divided
into three distinct phases:
(1) The first or initial phase, which should be
initiated locally, should begin in time to permit
deliberate and well considered planning in-
tegrated with the plans of local Civilian
Defense authorities. During this phase all con-
cerned should formulate plans for blacking out
the installations for which they are directly
responsible, including the preparation of lists of
materials required, and a study of the sources
from which materials may be obtained readily.
(2) During the second or preparatory phase,
but only upon advice of the Civilian Defense
authorities, active preparatory measures should
be initiated. The necessary materials should be
secured by the plant owner, home owner, or
governmental agency concerned, and prepared
for installation, and in some cases installed.
(3) The third, or final phase, will be;undertaken
only when the Office of Civilian Defense ad-
vises that such action is necessary. All neces-
sary permanent installations will be completed,
restrictions in exterior lighting will be imposed,
and all industries and individuals will be pre-
pared for the alert condition upon short notice.

Although planning should be thorough and
detailed, the actual securing and installing of
material should be discouraged until it appears
necessary. The Civilian Defense authorities,
with the advice of the Military, are best able to
judge what phase of preparation is necessary
in any particular area. The purchase of mate-

rials for use in areas not likely to be first affected
may cause unnecessary expense for individuals,
industries, and municipalities, and may divert
these materials from areas where they are more
necessary.

OBJECTIVE

The general objective of each of the various
phases of blackout training and preparation
should be drawn up and announced so the
efforts of all agencies are integrated and effec-
tive. The objective of the whole organization
is to perfect a system of blackout and light
control in the local area and adjacent territory.

The actual practice of blackouts should be
deferred until phase three has progressed
sufficiently to make it desirable to check effec-
tively upon blackout measures.

EDUCATION OF THE PUBLIC

A series of light control and blackout tests
should be announced as soon as the organization
therefor is completed. Tests should be held
periodically thereafter, each test being progres-
sive in scope, until a satisfactory standard of
efficiency is attained. This standard should
henceforth be maintained by well publicized
check-up tests given as required. Test periods
should be short initially (3% hour) but test
periods of 1 hour may be the maximum later.
Plans should provide for total blackout at any
time; if necessary, for the entire period of
darkness, should actual attacks occur. Posters
(Fig. 7) and all other available means of public-
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d. Prompt passage of the necessary city or
county enabling legislation.

e. Organization of a system to coordinate and
control the operation of blackouts.

f. Radio and press publicity campaign to in-
form the public of purposes and to secure
volunteer recruits for the various blackout
organizations.

g. Use of blackout organizations to conduct
surveys and collect data on vital installations
requiring special blackout measures; means of
controlling all light, power, fuel, water, gas
and similar facilities. Such surveys must be
made promptly and thoroughly in cooperation
with the operating organizations. Local tech-
nical societies, commercial clubs, business bu-
reaus, chambers of commerce, etc., will be of
help.

h. Instruction of the civilian population as to
their duties in blackouts through newspaper
articles, radio talks, demonstrations, in schools,
stores, and other local organizations, using
means and methods similar to those employed
in local traffic safety, community chest, or city
clean-up drives.

1. Practice blackout checkups at individual
homes, factories, stores, etc., with corrections
made in each case by competent observers.

J. Progressive series of local sub-area tests using
all agencies for checkup and to practice their
own particular functions.

k. Partial and total blackout tests for the entire
area and checkup tests by air observers.

l. Correction of errors and improvement of
installations.

m. Continued varied training for all possible
contingencies by all Civilian Defense agencies
with changes made in the plans whenever
necessary to keep up to date on latest develop-
ments.

n. Although basic plans may be retained, de-
tailed procedures should always be undergoing
a continuous process of study, trial, improve-
ment and simplification.

o. Sabotage is facilitated by conditions existing
during blackouts and all agencies should include
in their plans of operations full provision for
additional guards. Guards are needed also to
protect persons, buildings, and property in
general from criminal activities and vandalism.

SECTION IV: COMMUNICATIONS AND AIR RAID
WARNING MESSAGES

AIR RAID WARNING MESSAGES

Since the notice that lighting restrictions are
necessary in an area is conveyed by the various
air raid messages sent over the Civilian Air
Raid Warning System, it is necessary to de-
scribe that system.

The United States has been divided into
military air defense areas and each such area
has been divided into warning districts.

Air raid warning messages will be dispatched
from the headquarters of an air defense area
over the civilian air raid warning system to the
Civilian Defense headquarters or control rooms.
From these points messages are disseminated
by various means of signal communication to
the inhabitants of the respective communities.

It is not probable that all parts of the United
States will be subject to aerial bombardment at
one time. Whether or not an area is vulner-

able can be decided by considering the following
factors:

1. Distance of the area from the nearest enemy
air base.

2. Range of enemy bombers.

When the appropriate Military Commander

decides that an air defense area is vulnerable to
bombardment, he will alert that area, even
though there appears to be no immediate threat
of enemy action. A district is alerted when it
is considered that the enemy is capable of
delivering an effective attack upon it.
(NOTE.- - Since the “Alert” requires preliminary
measures of readiness on the part of all Air Raid
Protection agencies, such as first aid stations
and fire and police departments, it is applicable
to the situation by day as well as by night, and
may be intermittent, or continuous over long
periods.)

BLACKOUTS o Page 9
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Prior to the time when an area is alerted,
no lighting restriction need be imposed. How-
ever, that area should have made preparations
to put into effect the lighting restrictiohs re-
quired by the various warnings.

An area which has been alerted will be blacked
out at night except for the following:

1. Essential industry and transportation will be
allowed sufficient lights for efficient operation.
2. Street lights will be kept on but will be prop-
erly screened and of such lower power that they
cannot be seen from the air.

When the appropriate Military Commander
finds that the area is not likely to be subject to
aerial bombardment, he will so inform the
civilian air defense authorities in the area.

The types of air raid warning messages are
as follows:

AIR RAID MESSAGE—YELLOW—PRELIMINARY
CAUTION

This warning for confidential information is
issued to essential industry and transportation
allowed special lights. The YELLOW serves
to notify them that they must get ready to
obscure their special lights upon a BLUE or
RED warning. This warning may also be
issued to places where action in connection with

SECTION V:

GENERAL

In any future war, restrictions on lighting in
some parts of the United States may be as
drastic as those enforced in regularly bombed
parts of warring Europe.

Whole sections of the country may have to be
darkened for the purpose of depriving enemy
airmen of means of locating targets or checking
their own positions. With normal lighting any
city or town is conspicuous at night from the air
as a general glow and a closer view shows streets
and general centers of activity. The layout of
inhabited areas is clearly revealed by unscreened
sources of illumination and even the glow from
gas plants or factory fires contributes to the
general level of illumination. To cut off all
power at one central switch might seem a simple
solution. But the plunging of the locality into

Page 10 « BLACKOUTS

air raid precautions requires a long time to put
into effect.

AIR RAID MESSAGE—BLUE—LIGHTS WARNING

This warning is issued to essential industry
and transportation. It serves to notify them
that they must obscure their special lights at
once. If, as may happen, a RED warning is
given without a prior BLUE warning the
special lights must be obscured at once.

AIR RAID MESSAGE—RED—ACTION WARNING

This warning is a public warning issued by all
planned means of communication. RED means
that an air raid may occur in five minutes and
that immediate action in regard to air raid pre-
cautions is to be taken.

AIR RAID MESSAGE—WHITE—RAIDERS PASSED

This warning, upon which a public signal is

given if action warning RED is in force, means
that the hostile planes have left the area or the
threat of a raid is no longer imminent. The
WHITE notifies essential industry and trans-
portation that they may resume the use of the
special lights allowed them under provisions for
the “alert”. If, as may occur, the recipient
has received no previous warning, no action is
required.

EXTENT AND NATURE OF LIGHTING RESTRICTIONS

darkness by switching off electric power at the
generating stations would also interfere with
running of trains, trolley buses, elevators,
drainage pumps, and electrically driven ma-
chinery of all kinds and this, therefore, can
seldom be contemplated for long periods. Apart
from this, the vital necessity of maintaining
illumination in essential control stations, operat-
ing hospitals, etc., will require installation of
emergency lighting systems.

REDUCTION IN OUTSIDE
ILLUMINATION

In a situation in which an alert is declared
illumination will be reduced to a minimum.
Since it has been determined by clear weather
observation that illuminations of large areas or
surfaces to values on the order of full moonlight
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(.02 incident foot-candles) result in fair visibility
to aircraft observers, it is suggested that arti-
ficial lighting of large surfaces during blackout
conditions be kept below moonlight values.
Where the illuminated areas, as in the case of
prominent streets, may be important map
points, then incident intensities not generally
exceeding 10 percent of full moonlight are rec-
ommended.

It must be noted that the visibility of lighted
surfaces is chiefly a function of their brightness
and their area. Upon a dark surface the inci-
dent illumination could be much higher than
upon a light colored one, without resulting in
any greater visibility. Consequently, the proper
measure of permissible illumination must take
into account the co-efficient of reflection of the
surface. The incident illumination measured in
foot-candles, when multiplied by the co-efficient
of reflection expressed as a decimal fraction,
gives the apparent brightness in foot-lamberts.
For example, 8 foot-candles falling upon a
concrete road having a reflection co-efficient of
0.40, would have a foot-lambert value of 3.2.
The foot-lamberts from the same illumination of
white blotting paper with a reflection co-efficient
of 80 percent, would be 6.4 foot-lamberts. Con-
sequently, the permissible illumination should
be expressed in foot-lamberts.

Foot-lamberts may be measured directly by
aiming a visual photometer at the illuminated
surface. However, when dealing with bright-
nesses at or below the intensities of moonlight,
such measurements become difficult for the
average person and may have to be left to the
photometric specialist, or estimated by bright-
ness comparisons with some known standard.
In this work the average foot-candle meter is
not usable because of its limited range.

Measures toward the reduction of illumina-
tion will suppress particularly all luminous signs.
Show window and street lighting will be reduced
to the degree authorized by local instructions.
All forms of out-door gas lighting will be done
away with unless means are available for con-
trolling such lighting easily and shutting it off
promptly on an alarm. Street lights which are
kept in use will be entirely masked above by
means of a deep, opaque shade designed to cut off
all light rays above the horizontal. Street lights

will be modified so as to let pass only the essen-
tial amount of light. The ground at the foot of
lamp posts will be darkened with rough non-
reflecting dark materials such as asphalts and
cinders, or soot mixed into concrete surfaces.

Where complete extinction of street lights
might have serious consequences, special light-
ing systems will be established, limited to street
designations and warning lights on curbs and
similar obstructions. These lights will be so
arranged that there will be no reflections on the
ground or on walls that could be seen by an
aerial observer.

Experiments should be made to determine the
exact manner of handling this special lighting.
Civilian Defense agencies in each town and city
must study this matter on their own initiative
and decide upon a method of effective modifica-
tion and shielding of such exterior lights as must
be kept in service during alarms.

OBSCURATION

In time of war, all windows, skylights and
glazed doors in the areas designated by Civilian
Defense authorities must be rendered opaque or
light-proof at night; this masking of existing
interior lighting is called “obscuration.” This
can best be achieved by the fitting of dark blinds
or use of other means to make any inside lights
completely invisible from outside. All rooms in
a building likely to be occupied after dark should
be so fitted. Lights in rooms not obscured must
not be used. Blackout, as one of the first meas-
ures of passive defense to be adopted, to be
effective, must be successfully executed. A
thorough blackout can extinguish or shield all
lights from aerial observation, especially in cities
and industrial areas, and may even contemplate
“alteration of the map” by changing the light-
ing pattern. Strong blinds behind windows and
under skylights also serve to minimize danger
from glass shattered by explosion of bombs.
Windows, glazed walls, ete., of workshops,
garages, stores and shops, whether they open
on streets or upon interior yards, must be so
masked and special attention must be given to
openings in roofs such as skylights. Where such
means cannot be used, inside lighting must be
reduced and shielded as for outside lighting.

BLACKOUTS e Page 11
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STUDIES TO BE MADE

Studies will be undertaken to provide a sys-
tem for rapid extinction of lights on alarm sig-
nals and control of such lights as must be kept
on during the alarm, based upon lists of essen-
tial lighting fixtures. All fixtures must be
equipped with means for permitting lights to
be cut down to the absolute minimum.

Plans for eliminating delays in extinction of
lights must be devised. Such a plan must pro-
vide for distant control from central points,
using means already established, to permit
simultaneous extinction or dimming of a num-
ber of lights and grouping street lights on sep-
arate circuits controlled from transformers. In
case neither of the foregoing is immediately
possible, detailed plans for prompt control by
other means must be developed.

TYPICAL RESTRICTIONS

Some lighting restrictions which, in the event
of war, would be strictly enforced in alerted
areas are:

PRIVATE HOUSES, SHOPS, BUSINESS PREMISES
AND PLACES OF ENTERTAINMENT

All occupants of premises used after dark are
required, for duration of war, to mask all win-
dows, skylights and doors at night with dark
blinds, curtains or other means, so that no
light inside such premises is visible from out-
side. Outside lights of any kind are forbidden.

BILLBOARD LIGHTING AND ILLUMINATED SIGNS

All illuminated advertisements and signs
(other than signs installed specifically for air
raid protection purposes) are prohibited.

Page 12 + BLACKOUTS

FACTORIES AND INDUSTRIAL PREMISES

Emission of direct or reflected light from ex-
isting factory buildings must be prevented,
normally by screening all windows and sky-
lights with dark blinds or paint. Outside
lighting in general is prohibited.

STREET LIGHTING

Normal street lighting is not permitted.
Street lamps and traffic control signals, fitted
with approved bulbs and masking devices, are
allowed to remain in operation in darkened
streets where necessary.

ROAD VEHICLES

Similarly, restrictions are imposed on lights
carried by road vehicles. Motor car head-
lamps can be used only when heavily screened
and provided with hoods or masks. Interior
lighting in public vehicles if it cannot be
properly obscured, is prohibited.

RAILWAYS

Lighting in trains and on railway premises is
also subject to restriction. Details must be
arranged with the railway companies concerned
in each defense area of the country.

SHIPPING, NAVIGATION AND AIRCRAFT LIGHTS

Shipping, navigation and aircraft lights will
be controlled by arrangements made in conjunc-
tion with the local, State, or Federal agencies
concerned.
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CHAPTER 1I

Obscuration Methods and Materials

SECTION I:

IMPORTANCE

A most important phase of an efficient black-
out is the complete, and where necessary, rapid
obscuration of inside forms of lighting which
must of necessity remain burning. This is
usually done by blocking normal wall openings
so that no light can be seen outside. Some of
the means of procuring the desired results
involve application of paints and other mate-
rials directly on the glass, placing shutters out-
side, and the installation of blinds, screens,
and other devices inside the glass, or blocking
off the escape of light by interior canopies
enclosing both the light source and the area to
be lighted.

COSTS

Where prices of materials and installation are
quoted, it should be understood that these are
approximations intended only to illustrate

GENERAL

estimated relative costs of various types of
installations. These prices should in no case
be considered as actual costs since cost will
vary considerably depending on whether direct
purchase, contract, hired labor or other means
are used to achieve the desired results. Prices
will also vary with the current market quota-
tions, the locality and many other conditions
which must be taken into account by the
builders.

MATERIALS

Where trade names are given, they are used
only to define the type and kind of object or
material suggested or recommended for use.
A similar material or appliance made by other
manufacturers may be used equally well or
better but all such could not be known or
mentioned as examples. Any available prod-
uct that will serve the purpose intended is
considered satisfactory.

SECTION II: TREATMENT OF GLAZED SURFACES

GENERAL

In order that the normal activities of life may
be carried on inside buildings, glazed areas are
installed. The amount of the surface area of
any building that is glazed depends, in a large
measure, upon climate and the character of the
activity to be carried on within. In preparation
for blackouts, some glazed openings may be
obscured permanently, but others must be left
undisturbed so that daylight may enter the
building. At night, however, these latter areas
must be capable of being rapidly obscured.
These considerations must be kept in mind in
preparing for blackouts. In addition, glass
when suddenly broken, as by an explosion,
creates a highly dangerous splinter-hazard.

Most of the protective measures outlined
below will darken interiors; often some trans-
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parent or translucent material to replace
broken glass will be desirable. For this, plain
or reinforced transparent cellulose or cellulose
acetate sheets are useful, and oiled or waxed
paper, oiled cloth or sacking painted with
boiled linseed oil, admit a reasonable amount of
light and stand up under moderate wind pres-
sures. These can be nailed or stuck with adhe-
sive to the window frames. Installations of
this type must also be obscured during the hours
of darkness.

A most important consideration is the danger
from, and resistance of glass to, bomb blast and
anti-aircraft shell fragments. Glass roofs of
the more modern types of peacetime construc-
tion (as in aircraft and automobile factories)
have proved particularly vulnerable to bombing,
and heavy casualties have been caused by
broken glass in numerous instances.

BLACKOUTS e« Page 13
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STRENGTH OF GLASS

All glasses of normal commercial thicknesses,
whether sheet, plate, or wired, are liable to be
broken by intense blast effects within about 200
ft. from any HE bomb. At greater distances
chances of breakage depend, apart from the size
of the bomb, upon a number of factors, such as
strength of the glass, size of panes, methods of
placing, rigidity of the window frame, whether
the window is open or closed, and degrees of
protection afforded by adjacent walls. It is,
therefore, possible only to approximate the
extent of area in which glass may be broken as
about 150 times larger than the area of intense
blast effect. The devices described below, al-
though intended primarily fo deal with damage
by distant effects, are nevertheless effective
in many cases under more intense blast pres-
sures, even within a radius of 200 ft. from a
bomb. Within this inner area many windows
are likely to be subjected to blast alone, bomb
fragments being stopped by obstructions; out-
side that area damage by fragments will be
comparatively rare. Therefore, the devices
take no account of bomb fragments even at long
range and are suggested for use in rooms such
as offices, stores, etc., where the contents are
not of special value, and where the entry of one
or two chance fragments is not important.

GLASS INSTALLATIONS

To determine whether one type of window
glass is more resistant than another is almost
impossible, except in very general terms, as
there is considerable variation in the strength
of glass, even of panes cut from the same sheet.
However, the following should be considered.

If a window is wide open, the panes are less
likely to be broken than if the window is shut
because there is a better chance of the blast
acting on both sides simultaneously. Risk of
damage is probably less in casement windows
which can be opened completely than in double
hung sash which can leave open only 50 per
cent of the window area.

A semi-rigid fastening is better than a rigid
one, because the window as a whole can more
readily vibrate with the blast wave. For in-
stance, an unfastened sash window that is a
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loose fit in its runners, or a casement window
held by a loose-fitting peg stay, or by a sliding
stay, usually has some freedom of movement.
However, violent vibration of the window as a
whole may result in breaking of the glass.
Glazing in a door that is open, or glass held in
rubber or felt strips, has a somewhat better
chance of survival than more rigidly held panes.
When leaded lights or panes of flexible glass
substitutes fail, they usually do so bodily, falling
out as complete units, sometimes with little
damage to the glass itself.

Where glass is strong in relation to the frame,
the latter may be forced out, the glass sometimes
remaining unbroken. This may occur in win-
dows divided by numerous glazing bars into
small units, or where thick glass is held in
slender steel or bronze frames.

Wired glass is about as easily broken by
blast as unwired glass in equivalent sheets but
it does not, however, fly so readily into small
dangerous splinters.

Areas of glass bricks held in a light framework
of reinforced concrete offer very considerable
resistance to blast. Where they can be pro-
tected against bomb fragments, they may be
expected to withstand blast even as near as
50 ft. from a bomb, unless they are used in
exceptionally large areas.

Glazed partitions and door transoms inside
buildings may be broken where external win-
dows remain undamaged because left open, or
where external windows, left closed, suffer no
more damage than frame buckling.

USE OF PAINT

The simplest and quickest obscuration is
obtained by painting the outside of the glass
with various weather-proof compounds such as
heavy outside or asphalt paints. This painting
gives quick results in emergencies but is, of
course, effective only so long as the glass
remains unbroken.

For emergency use, black and green obscuring
paints are available, with relative prices and
covering capacities of one type of black water
paint as follows:

7 1b. can, 225 sq. ft. minimum
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25 Ib. can, 900 sq. ft. minimum
$4.00

The more permanent alternative measures
required should be provided at the earliest
possible moment, since the glass may be broken
in the first raid and require a long time to
replace.

ADHESIVE TREATMENTS ON GLASS

Various means of covering glass, with the aim
of minimizing the effects of blast, take the form
either of materials affixed to glass with an ad-
hesive as all-over coatings or strips, or of ma-
terials, supplied in liquid form, applied to glass
by brush or spray. The purpose of these treat-
ments is only to prevent glass from flying into
small, dangerous splinters and not to prevent
breakage. Nevertheless, certain materials,
properly applied, may slightly decrease break-
age of glass by distant blast effect.

In selecting a window treatment to reduce
the risk of glass splintering, important require-
ments are:—

Material should possess considerable tensile
strength or extensibility.

Material should adhere strongly to the glass.

Both material and adhesive should retain
their properties for a reasonable time under
exposure on the window.

If these qualities are obtained, it does not
matter much whether the material is applied
as an all-over coating or in strips, provided the
latter are in a close pattern. All-over coatings
in some cases render the glass non-reflecting,
which is an important advantage on sky lights
or other glazed installations located on the roof.

Exhaustive tests of the numerous materials
available for treatment of windows are required.
The following general methods and materials
are the best known at present:

Paper.—Papers that are thick and tough are
preferable to thin papers, since the latter pro-
vide little protection against splintering. Pa-
pers reinforced with meshes of cotton, linen,
hemp, sisal, or other fibers are better than the
same thickness of other types without reinforce-
ment. It is important that the adhesive should
remain slightly “tacky’ (sticky) and not dry
out. Suitable adhesives are an ordinary flour
paste with 5 per cent of glycerine or molasses

textile materials may be used in strips.

added, or gum arabic with 5 per cent of glycerine
added.

Cardboard.— Where permanent obscuration is
permissible, an all-over covering of cardboard
may be used. Adhesives stronger than those
used for paper are required, such as: flexible
glues for either cold or hot application, paper-
hangers’ paste or “cold water paste”’. The last
two should be stronger than those used nor-
mally and it may be necessary to wet the card-
board before applying adhesives to it.

Textile materials.—Used as all-over coatings,
these are of two types: (1) those which give
permanent obscuration, and (2) those which
admit a certain amount of light. Of the former,
sacking pressed into a bituminous emulsion
painted all over the glass, is opaque and gives
good resistance to splintering; this is a suitable
method for use on factory sky lights where
obscuration is required. Of the latter, cotton,
linen, sisal, or other light-colored fabrics, pressed
into one of the adhesives mentioned above is
reasonably translucent and gives good resistance
to splintering.

Where windows should provide some light,
The
pattern should leave open rectangular spaces
not greater than about 6 in. each way. Surgi-
cal adhesive tape (which need not be medicated)
and insulation or tire tape are typical mate-
rials in this class. Adhesion of these is im-
proved if pressed on with a warm iron.

Transparent wrapping films.—Although these
have the merit of admitting a large proportion
of light, they are generally not so resistant to
splintering as the textile materials (with suit-
able adhesives) discussed above. Some trans-
parent films, however, are reinforced with a
fabric mesh which improves their strength.
The material may be used in strips or as all-
over coatings.

There are three types of material readily

distinguishable by burning tests as described
below. They are widely sold under many
trade names, suitable adhesives being some-
times sold with the material.
(1) Cellulose nitrate film (commonly called “Cel-
luloid”’)—This is highly inflammable, and is
not recommended for use on windows. Test:
flames violently when set on fire.
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(2) Cellulose film (two types).—The “‘coated”
or moisture-proofed variety should not be
used. The ‘“‘uncoated” can be detected by
moistening with the tongue, when it will curl
and soften slightly, whereas the ‘“‘coated” will
not. Test: burns like newspaper when set on
fire. Suitable adhesives are: a good clear gum
with 15 per cent glycerine added; or gelatine or
gum arabic dissolved in hot water with 15 per
cent glycerine or molasses added. Adhesives
should never be applied to the film itself, but
should be smeared on the glass and the dry
film then applied, preferably with a roller or
ruler. If panes are large it may be easier to
apply several smaller strips, side by side.
Cellulose film will adhere by wetting with water
only, but this should not be done since coatings
so applied have little protective value. Some
cellulose film comes coated with sticky adhesive
and needs only to be pressed onto the glass.
(8) Cellulose acetate film.—Test: does not read-
ily take fire; when ignited it melts and drops.
Gum is not a suitable adhesive; in the absence
of special adhesives supplied by the makers,
use a mixture of 9 parts of molasses with one of
warm water. In applying transparent films
it is desirable to use grades much thicker than
are generally sold commercially for wrapping
papers, or alternatively, two or three layers.
The use of a roller or ruler, starting at the top
of the pane, helps to insure even contact
between film and the glass without leaving
wrinkles or blisters.

Adhestves in General.—An important require-
ment in adhesives is that they should not dry
out and become brittle, hence the need for add-
ing glycerine or molasses. Glass should always
be cleaned thoroughly before application of
protective substances, special care being taken
to remove all grease.

Of the flexible glues mentioned under card-
board, a suitable type for hot application is
“bookbinder’s glue”. Of the pastes, those ob-
tainable ready to mix for paperhanging are most
suitable. Sodium silicate (‘“‘water glass’’) should
not be used as an adhesive as it is liable to
damage glass surfaces. Some additional re-
sistance to splintering may be obtained by coat-
ing the outside as well as the inside of glass. It
is usually better to provide adequate strength
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with internal treatment only, avoiding deterio-
ration by action of wind, rain and smoke gases.
To prevent reflection, outside water-proof or
asphalt paints may be used.

Liquid Coatings.—A wide variety of composi-
tions, some of which are patented, are sold as
window coatings. Some are transparent, others
have a black pigment added to give obscuration.
Flexible glues for hot application (mentioned
above as an adhesive) may be used as an all-over
coating. This material, obtainable as a tough
jelly, should be heated until fluid enough to
permit application with a brush. Two or three
coats will give good resistance to splintering.
Glue films can be removed easily with hot water
and therefore are not suitable for steamy at-
mospheres. Many compositions include rubber
latex as an ingredient and may be brushed or
sprayed on the glass; these should be applied
quickly. Only those that contain prevulcaniz-
ing latex or vuleanizing ingredients are likely to
have more than a short life.

It is not possible to state how long various all-
over coatings remain effective. Some, such as
the glues mentioned, may give protection over
long periods (1-2 years); others lose strength or
adhesion to the glass in 1-3 months without
visible signs of failure such as peeling or crack-
ing. Any coating becoming defective should be
renewed immediately.

SPLINTER PROTECTION

Assuming that glass will be broken, pro-
tection should be devised to prevent damage
from flying pieces of glass, to exclude wind and
rain and to act as obscuration.

Flying pieces of glass are stopped by wire
netting of mesh not greater than ¥ in.,
placed as near the glass as possible. Where
windows are only partly blocked with sand
bags or other devices against bomb fragments,
wire netting usually may be fixed inside the
window. If wire netting is fixed to window
frames, windows cannot be cleaned or opened
and closed and hence netting is best fixed to
separate removable frames. If suitable fabric
is also fixed behind the netting, on the sideaway
from the window, a serviceable screen is pro-
vided that will have some degree of weather
resistance should the glass be broken (see Figs.
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CHAPTER III

Individual Persons and Dwellings
SECTION I:. THE INDIVIDUAL

GENERAL

The individual is the basic element of the
nation’s strength particularly in the nation’s
resistance to aerial attack. The part played
by the civilian population is fully as active, in
many respects, as that of the soldier. For
the protection of all, everyone must know and
obey the Civilian Defense regulations. The sub-
sequent instructions apply principally to those
who live in the large centers of population and
areas of industrial activity; however, in less
settled and more rural districts, the need for
some precaution will still exist. Those who
come from the less to the more settled areas
must be aware of the conditions they may expect
and how to meet them.

ADVICE TO THE INDIVIDUAL

When you go out just before or after dark
when blackouts are likely, always wear black-
out equipment and other protective apparel
which may be required. When air raid warn-
ings sound after dark during blackouts, don’t
get panicky but proceed about your business
calmly and quietly without undue haste. To
run or shout will do no one any good and may
set a bad example to those easily frightened.
(Fig. 17.) Know the meanings of the various
kinds of warning signals. Know where you
want to go, think over in your own mind how
far it is, your route, how many streets you
cross and what turns must be made to avoid
being lost. Use your flashlight, if permissible
at all, as little as possible and then only for a
few seconds at a time to check your location;
never point it upward nor on any object such
as a glass window or wet street which might
reflect it upward, or cause a glow noticeable
from the air. (Fig. 18.) One person’s error
might not be noticeable but many making the
same error might well be so. ‘No smoking” in
the open should be the invariable rule. Always
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pass and keep to the right (Fig. 19), using the
same courtesy and rules you should use in
operating your automobile. The man ap-
proaching from your right has right of way.
Be careful not to push persons walking next to
the curb as they may be struck by cars running
close to the curb using it as a guide line. Look
down and not upward so that you can see the
white stripes on posts at barricades and
obstacles on the ground. If planes are over-
head, keep your head down as many upturned
faces make the streets where crowds are con-
gregated very conspicuous from the air, espe-
cially if streets are lighted by flares or burning
buildings.

If you take pets out with you after dark, be
sure they are on a leash (Fig. 20) so they will
not become separated from you during a warn-
ing and run away, causing injury to others by
getting in the way. Crossings should always
be made at street intersections or places marked
as pedestrian crossings (see par. 83). Watch
the traffic lights and observe them scrupu-
lously because any jay-walker who gets knocked
down during a blackout is almost certain to get
run over fatally by the next vehicle behind. In
going up or down curbs or steps, hold to railings
and always have one arm free so that you can
catch yourself if you slip or fall. If you are
hurt in any way, move to the nearest wall and
stop the first persons to come along. (Fig.
21.) Ask that they report your injury and
location to the nearest first aid station. Where-
ever possible, assist those infirm, frightened or
lost and if you are familiar with the locality
report any matter you cannot handle to the
nearest Civilian Defense agency. If you are
not familiar with the neighborhood, ask some-
one who is or report to the first policeman or
air raid warden. (Fig. 22.) In matters re-
quiring such cooperation the golden rule is a
good one to remember; don’t just walk off
minding your own business.
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CONDUCT DURING AN AIR RAID

Go around the house to see that no lights,
visible from outside, are left burning. All gas
lamps, and if possible the gas at the meter,
should be turned off to reduce later danger of
explosion. Do not use more open flame lights
in the refuge room than necessary but any

amount of properly shielded electric light is
permissible. Do whatever else your own com-
mon sense indicates is necessary and then after
making certain that everyone and everything
needed is at hand, close the door and seal it if
there is any possibility that gas might be used
(see pamphlet, ‘“‘Protection Against Gas”).

CHAPTER IV

Stores, Factories, and Industrial

Buildings

SECTION I: GENERAL

IMPORTANCE

The personnel and equipment at all vital
plants and factories should be given special pro-
tection against air raids in order to create in all
workers a feeling of security and confidence and
to enable defense production to be maintained
at the highest possible rate. In factories and
like installations blackouts should insure that,
without taking avoidable risks, the least possible
check to the production rates will occur. This
applies especially to factories engaged on pro-
duction of essential war supplies or similar im-
portant work vital to the national effort.

The lighting restrictions imposed on installa-
tions connected with the defense effort require a
special study in each case in which the necessity
for the maintenance of production must be
balanced against the safety of the installation
and the operating personnel.

BLACKOUT METHODS

For blackout of existing plants and factories
no elaborate or excessively expensive protective
measures are recommended initially. Possi-

bility of severe, long sustained bombings can
usually be foretold long enough in advance to
make counter preparations. Recommendations
for immediate action usually cover provision for
blackout of existing plants, and intelligent plan-
ning and location of new plants. Blackout can
be achieved most simply with windowless air-
conditioned plants, but this construction will
seldom be mandatory. In other types of con-
struction opaque shutters must be built over all
windows, light-locks provided at entrances, and
provision made for thorough ventilation and
prevention of condensation. Outside lights
should be covered with blue shades, and white
guide linesshould be painted on walksand drives,
where necessary. Any large building or object
that reflects light may defeat the purpose of a
blackout. Aluminum painted water towers or
bridges, marble or other light stone structures,
and other light reflecting surfaces, such as tin
roofs or light concrete walls and aprons, should
be painted or otherwise treated to produce a
dark roughmatt surface. Blackout conceal-
ment of the factory under construction in
Figure 24 would present many difficulties.

BLACKOUTS e Page 27



Original from

Digitized by GGDSIQ UNIVERSITY OF MICHIGAN



42

43

44

the fire risk, reserves of water or alternate
sources of supply should be arranged wher-
ever practicable.

EMERGENCY COMMUNICATIONS

In time of war, no assurance can be given
that bells or telephones will remain in operation.
They may be damaged or lines may become
overloaded. Arrangements should accordingly
be made for emergency methods of communi-
cation, such as runners and cyeclists, between
different parts of the plant and with vital
places outside. A plan must be prepared for
warning key personnel and workmen generally
and for emergency methods of communication.

LIGHTING RESTRICTIONS

Restrictions on factory lighting imposed in
time of war are not merely to prevent con-
spicuous buildings being picked out by night
from the air as targets for attack, but (if enemy
airmen have no means of checking their posi-
tions) they may also afford protection for the
whole nearby neighborhood or area.

The occupant of a factory or business prem-
ises should be prepared to comply with restric-
tions which would prohibit use of any lights
visible from outside. There would have to be
exceptions to this in the case of factories en-
gaged in essential work dependent on unsecreened
lighting; but no exemption should be granted
until the authorities are satisfied that all light-
ing has been extinguished or obscured in so far
as practicable. It should be a condition of any
exemption that visible lights must be extin-
guished on receipt of air raid warnings. The
more dependent a factory is on visible lights,
the greater would be the dislocation of work
under threats of air raids.

All illuminated billboards or signs should be
absolutely prohibited and all external lights,
except as expressly authorized by proper author-
ity, should be extinguished. Roads and path-
ways should be marked by guide stakes, white
posts or stones, or by whitewash for the con-
venience of those who have to use them after
dark.

All windows, skylights and glazed doors
should be rendered opaque at night, either by
the use of paint covering the whole window,
by the fitting of screens, or by a combination of
both methods. If these are not placed now,
measurements required should be taken and
recorded as part of the factory’s air raid precau-
tions scheme. If new construction is required,
the type should be considered with respect to
blackout requirements.

Practicability of carrying on work with lamps
of low power or so shaded as to throw light as
desired only on the bench or machine should
also be given consideration.

All these reasures need be taken only where
it might be necessary for the factory to be at
work during the hours of darkness.

For special industrial processes which cannot
be effectively screened, such as blast furnaces,
coke by-product plants, potteries and steel mills
with open furnaces, air raid officials should
ascertain how quickly such operations can be
stopped or suspended and report to those respon-
sible for the safety of the whole district.
Whether night work can be permitted may then
depend on whether sufficient warning of im-
pending air raids may be expected. All steps
to make less easy identification of objectives by
day, as well as by night, should be taken by
removal or screening any signs on or near build-
ings which might reveal the identity of the
premises.

SECTION III: INDUSTRIAL LIGHT CONTROL

GENERAL

The amount of lighting considered normal in
peace time is likely to be much reduced in war
time. Need for stringent economy in all things
in a war emergency will automatically require
reduction in expenditure of gas and electricity on
artificial lighting.

Apart from this general reduction in illumina-
tion, it will be necessary to screen light to con-

fine it to the activity illuminated, and reduce

any upward dissipation or reflection to a mini-
mum. To avoid direct observation from the air
a lamp can be shielded either by means of a
shade or by a painted glass, obscured so as to
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prevent escape of light above a plane inclined
downwards 10° from the horizontal. To reduce
reflection of light from illuminated surfaces the
power of lamps should be reduced to the mini-
mum necessary for safety and illuminated sur-
faces should be made as non-reflecting as
possible.

Where necessary, a separate system of low
intensity pilot lights should be installed to en-
able key men to tend vital plant machinery in a
blackout and to enable personnel to reach their
shelters in safety when the ordinary lighting is
extinguished. Dimmer switches on the light-
ing system will be found of use in turning off
all external or exposed lighting on receipt of a
warning. Signs painted in luminous paint are
a useful expedient. Large industrial concerns
have carried out successful tests on use of low
intensity illumination for night workers and
have found that the operatives soon get ac-
customed to the comparative darkness and can
move about freely. Lighted in this way large
saw tooth roof factories should not be clearly
discernible from the air. Various types of low
wattage sprayed lamps are available.

OBSCURATION CONSIDERATIONS

With half the window and roof glazing per-
manently obscured, factories often are able to
carry on in the daytime, and if this can be done
the problem is reduced considerably in magni-
tude.

In the obscuration of windows and sky lights
the main factors requiring consideration are:
(1) Opacity.

(2) Weatherproof qualities—in case the glass
should break.

(8) Protection from flying glass.

(4) Non-inflammability of obscuring materi-
als—desirable but not essential.

(5) Insect-proof qualities—especially in the
case of food factories.

(6) Internal or external application.

(T) Desirability of admitting day light when
practicable.

(8) Gasproofing—less emphasis initially placed
on this aspect but it may become locally
critical.
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DETAILS OF FACTORY
INSTALLATIONS

The problem of obscuration is closely related
to the effect of blast and splinters on glass and
industrialists should deal with both together
(Chapter II). The effects of blast from high
explosive bombs cannot adequately be pre-
dicted. It would be safe to assume that all
windows and roof glass in a factory would soon
be blown out under protracted aerial bombard-
ment. Falling glass is an ever present danger
which must be dealt with if work anywhere in a
factory is to continue during a raid. Windows
in key positions can be maintained much longer
if glazed with reinforced glass or various plastic
materials such as Xylonite.

One such glass substitute is a clear plastic .08
inch thick, reinforced with half an inch wire
mesh welded at every crossing. It is a non-
inflammable cellulose acetate thermoplastic
material which costs about $8.00 per 61 x 27 in.
sheet or $.80 per square foot. Another is .022
inch thick reinforced with wire gauze, and costs
about $2.50 per 55 x 24 inch sheet or $.30 per
square foot.

Some plastics .003 inch thick can be stuck on
glass with special solutions at a cost of $.30 per
35 x 24 inch (3 o0z.) sheet. All these and equal
materials are obtainable from various commer-
cial sources.

SUBSTITUTES FOR GLASS

Broken roof glazing in frequently bombed
areas should not be replaced during continuance
of hostilities but high strength steel plates
should be substituted. In places where falling
glass would be specially dangerous or injurious
light steel sheeting should be installed under
the glass, thus at the same time adding to
resistance against incendiary bombs.

Where great splinter protection is required in
a window, such as in offices or control rooms
occupied during a raid, the installation of
special steel shutters is preferable.

BLAST MATTRESSES

Provision of complete blast and splinter pro-
tection in all window openings by any form of
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COMPLEMENTARY COLORS

Various schemes for using colored lamps (e. g. _
orange) in conjunction with colored filters of -

complementary color (e. g. blue) applied to the
windows and skylights have been put forward
as a solution to the problem of preventing the
emission of light from buildings. It has been
claimed that by such a method sufficient light
for daytime work is allowed to enter, while at
night insufficient light is shown outside to ren-
der the premises visible. The system is expen-
sive and not recommended since if windows are
broken, all light would of necessity have to be
shut off and all work stopped. Certain of the
schemes that have been suggested involve the
use of very deeply colored artificial lighting
within the buildings and very deeply colored
filters on the windows with the result that only
a relatively small proportion of daylight enters
the building.

Any system of this type is acceptable only if
it prevents the emission from the premises of all
direct or reflected light of whatever color.

PAINTS

The simplest way of blacking out is to spray
on paint internally or externally, and in a fac-
tory of moderate size this may take from two to
three days with a reasonable number of small
crews. Paint selected for this purpose should
be waterproof and sufficiently opaque in one
coat only. As the cost of removing ordinary
paint may be three or more times the cost of
applying it, any paint used should be removable
by a convenient and inexpensive process when
required. External application of paint by
sprayers is usually cheapest and best, as it
prevents glare from the glass and, if properly
selected, will assist in camouflage.

A suitable paint can be made up of: 100 lbs.
black ground in oil, 50 lbs. paste dryer, 2 gal.
turpentine, !/, gal. boiled linseed oil, and 1 pint
of terebene, giving 10 gals. of blackout paint.

A suitable stripper would consist of: 5 gal.
benzene, 3.3 gal. acetone, 15 lbs. paraffin wax
giving 10 gal. of paint remover. Glass can be
painted with blackout plack paint at about
$12.00 per 100 Ib. can with a covering capacity
of 400-500 sq. yd. applied with brush or by spray
as desired.
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Various forms of latex and mixtures of bitu-
men and rubber can be easily peeled off the glass
and cost approximately $.25 per sq. yd.

A flat paint, for internal use on glass to give
obscuration with one coat only, consists of:

Pigment: 579, (by weight) consisting of
carbon black and a filler.

Medium: 439, (by weight) consisting of gum
and oil, 409, and volatile thinners, 609.

The gum and oil vehicle consists of fossil
resin, tung oil and linseed oil.

SCREENS AND SPLINTER
PROTECTION

The use of paint on existing glass may prove
a very expensive expedient since the damage
bound to result to glass in a bombardment will
necessitate the extinguishment of all the lights
in the factory until the glass has been replaced.
In any event, to prevent danger from flying
glass splinters it is desirable to install close
mesh galvanized wire netting and cloth on
frames at a cost of about $0.15 per sq. ft.

It is usually desirable to obscure light by
shutters of material such as ply board, com-
position board, or wood covered with a water-
proof material, which will obscure light, hold
glass and prevent it from flying into the room
in the case of blast and be weatherproof if
window panes are broken.

Frame shutters which can be taken down
during the day and also be made gasproof
and applied inside the window are an advan-
tage. One such arrangement involves use of
rubberized cotton fabric stretched on a light
frame on the inside of the window with ball
catches; so that under blast pressure the whole
shutter is blown inwards and left hanging by
special suspension pieces of india rubber. This
is a safety factor and is a system which has
been subjected to actual test. Shutters, if
light and easily fixed, can be handled by youths
or girls employed in the factory (see Figs. 8 and
9).

Textiles such as cotton and sacking impreg-
nated with a cellulose solution can be made
grease, water and germproof, noncracking,
and remain undamaged by mustard gas or by
subsequent boiling for decontamination. Plain
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boards of Y in. fibre board are installed instead.
By this means 50 percent of the light will be per-
manently blacked out. The obscured portions
serve as storage space for the obscuring boards
during daylight. To avoid the expense and
difficulty of installing complicated hinge devices
over the existing glazing bars, the arrangement
shown (Fig. 28) can well be adopted, as obscur-
ing boards need be only ¥ in. thick; such a board
easily clips under the standard copper glazing
clips at the base of the bar. Position of the
obscuring board by day and by night is shown
on the sketch. Estimated cost of Y% in.
painted hard fibre board is $.10 per sq. ft.
and ¥, in. painted hard fibre board, $.08 per
sq. ft.

Clipping an additional light steel tee section
to glazing bars provides a similar method of
wedge fixing of fibre board covering for roof
glazing and windows. It can be used on many
types of glazing bars and fixed by unskilled
labor. The slotted tee sections are per-
manently placed in position by means of special
clips and left until it is necessary to obscure
the light. When required, opaque boards
can be fixed in a short time by means of wedges
which, being fixed without nails or screws,
can be removed quickly and easily without
damage. An adaptation of this method can
be used externally or internally on vertical
windows.

An arrangement for operating sawtooth
roof obscuration from the inside of the building
is indicated on Figure 29. Fibre board shut-
ters (which can be camouflaged) fixed to a
hinge on one side of the valley gutter so as to
lie on the sloping portion of the roof during
the day are pulled over the roof glazing during
the night, as indicated on the sketch. The
estimated cost of this installation is $.30 per
sq. ft.

Figure 30 with obscuration for monitor type
construction shows a vertical roller blind over
the inside of the louvers at $.16 per sq. ft.,
and a camouflaged tarpaulin on rollers operated
from the ridge, generally as indicated over the
top of the lantern light at an estimated in-
stalled cost of $.25 per sq. ft.

Opaque sliding shutters (Fig. 31) have the
advantage that there is little to go wrong and
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they can be operated easily even in high wind;

estimated cost is $.50 per sq. ft. installed.

Another method (Fig. 32) of installing in-
ternal wood sliding shutters has the advantage
of producing a reasonably weather-tight roof
covering when in the blacked-out position.
This is especially useful when the roof glass
is broken as the interior of the building can
then be protected from shattered glass, and
also from the weather, until glazing is repaired.

Installations for internal sliding shutters are
shown in Figs. 33 and 34.

VENTILATION

Factory officials in blacking out their prem-
ises should realize that the means adopted
for this purpose must not interfere with
essential ventilation, which, if too restricted,
might have serious effects on the health of
workers. Even where conditions do not im-
mediately affect health, adequate ventilation
and reasonable temperature are always neces-
sary if productive capacity is to be maintained.
On the average, air volume should be changed
at least six times an hour, with more frequent
changes in hot weather than in cold, and where
combustion or manufacturing processes vitiate
the atmosphere. Normal conditions of venti-
lation can be restored by simple means, such
as shown in Figure 29, which will ensure enough
air for ventilation without permitting escape
of interior light. Natural ventilation will not
usually be sufficient, however, unless suitably
arranged additional openings of adequate size
are provided. Where windows or ventilators
are not sufficient to maintain the correct
number of air changes, exhaust fans or blowers
must be employed. In designing traps for
intercepting light at these openings, therefore,
care must be taken to avoid restricting the
air flow more than is necessary. Some re-
striction of flow, possibly as much as 50 per
cent, is unavoidable. Louvers and baffle plates,
often necessary parts of the design, will in-
evitably give rise to eddy currents and friction
losses, and so reduce effective areas of the
openings, particularly if they are not kept
clean. Where it is impracticable to provide
sufficient inside ventilation by natural means,
mechanical methods, such as the plenum
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blackout or increase its effectiveness. Just as
the lighting pattern of a city or industrial activ-
ity is characteristic, so may the type, amount,
and frequency of smoke emission indicate the
character of the installations. Certainly, the
emission of smoke may well indicate the loca-
tion of an activity which a blackout is striving
to hide. Consequently, in planning for and
carrying out a blackout program smoke control
should be considered.

The use of smoke to increase the effectiveness
of a blackout will, in practically all cases, be
intentional. The smokes used may be natural
to the producing source, or enhanced by addi-
tions thereto, or may be special types emitted
from specially designed sources similar to those
used in the military service. Smoke may be
placed from stationary positions such as fixed
balloons, tall buildings or factory chimneys, or
from mobile sources such as automobiles, rail-
road trains, airplanes, blimps, or boats. The
purpose of such smoke will be either to conceal
specific targets in vital areas or to simulate an
activity of a type which can be easily identified
by its smoke. To increase the effectiveness of
such a plan there should be variable periodic
duplication of concealing smokes at several
points other than the important centers. Key
Civilian Defense personnel should know when
any type of smoke scheme is to be used so that
it will not be confused with a possible gas attack
by the enemy. In regions where industrial
smoke might betray plant locations in spite of
blackouts, smoke control boards and technical
combustion experts should be consulted on, or
wholly charged with, projects of abatement.
These same groups and persons should be called
on to assist in projects of concealment, or dupli-
cation by dummy target areas, by the use of
specially created smokes.

Whether used intentionally or occurring as a
by-product of industry, the effect of smokes on
lighting facilities and natural or forced ventila-
tion systems must be studied so that both will
be capable of functioning during smoke periods
without reduction in efficiency.

GLOW FROM INDUSTRIAL PROCESSES

In any important industrial area there are
always a number of factories easily identifiable
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by the glow caused by the process. The various
phases of the iron and steel industry are the
classic examples of this factor. They are not,
however, the only sources of glow. Sugar re-
fineries, oil fields, oil refineries, brick and pot-
tery works, power and utility plants may have
more or less glow according to the type of proc-
ess and efficiency of operations. The iron and
steel industry, in its various phases, furnishes
the best example of the problem. At full
operation these mills and their slag dumps are
visible from the air from a distance of 25 miles
or more under favorable flying conditions.
The following are typical operations carried on
in a steel industry area: blast furnace, Bessemer
converter, open hearth furnace, cupola furnace,
soaking pit, annealing furnace, and rolling mill,

BLAST FURNACE

This operation gives off light during charging
and when the furnace is tapped.

BESSEMER CONVERTER

This operation requires about 10-15 minutes
and a great amount of light is given off during
the entire period.

OPEN HEARTH FURNACE

This operation gives off light from its stacks
and during pouring.

CUPOLA FURNACE
Similar to open hearth furnace.
SOAKING PIT

Such a pit gives off light when ingots are
placed therein or removed.

ANNEALING FURNACE
Similar to open hearth furnace.
ROLLING MILL

This operation is carried on under cover with
a minimum of glow and the usual light preven-
tion methods used for factories will solve the
problem.
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BEE-HIVE OR BY-PRODUCT COKE OVENS

Concealing glow from these ovens in opera-
tion is a major problem. They give off con-
siderable light and are in long batteries. To
erect covered obscuring sheds over this type of
plant operation would be difficult and it would
be extremely difficult to extinguish the ovens
quickly. Several pilots of considerable ex-
perience have stated that the length of these
batteries and the amounts of glow therefrom
make it very easy to recognize them. As their
exact location is usually known, the pilot can
orient himself on other possible objectives
therefrom.

Similar problems exist with regard to power
and other public utility plants as discussed in
Chapter V.

METHODS OF PREVENTING GLOW

There is no general method of glow or glare
prevention suitable for universal application and
each plant must be examined and dealt with on
its own merits. Inany plant where glow occurs
in the process used, considerable thought should
be given to planning the sequence of operations
so that the phase or phases during which glow
does occur take place during the daylight hours.
The following are suggested methods which
have been successfully employed in Europe:

Glare from the top of active blast furnaces
can be screened by use of large fireproof louvered
hoods carried over the charging platforms of
furnaces.

Top flames from cupolas can be dealt with in a
similar manner.

Glow from inspection holes, slag pipes and
other external apertures in cupolas can be
screened with large sheds over charging plat-
forms and at ground level.

Reflection of light from kiln chimneys can be
dealt with by use of asbestos sheet baffles.

Glow from open hearth furnaces, soaking pits,
or foundries installed in open sided buildings
can be minimized by the construction of
louvered sides having a large overhang.

Ventilating gaps and louvers in lighted work-
shops can be screened by external hanging
shutters arranged to pass ventilation through a
form of light-lock.

Light-locks (see pars. 53-56) must be used on
all doorways used after dark, when the interior
is brightly lighted.

Wall fans can be screened permanently by
use of large external louvers in reinforced con-
crete or similar material.

At sugar refineries, illumination and fires in
boilers can be quickly extinguished. However,
sugar under process (3 hours usually) will cake
during any extended shut down and can be
removed only with difficulty; also, afterglow
will be visible above the smoke stacks for some
time after the boilers are shut down. It would
appear that special methods of drawing off
sugar being processed and of hiding or quench-
ing the glow should be developed by the
refineries concerned.

In oil fields, lights and gas flares can be
quickly eliminated, except that heavy gases
released without flaring in still, damp weather
do not rise rapidly and constitute a definite fire
hazard. In this event, the operators should
close in the wells or extend the flare line by a
riser. For large gas volumes disposed of through
a single line, such risers might have to be 40-50
feet in height. The solution used in each case
should be adapted to the needs and conditions
of that particular field and not applied without
prior investigation and tests.
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CHAPTER V

Utilities, Municipal Services and

Installations

SECTION 1I:

IMPORTANCE

The continued operation of the essential
services of light and power supply, water sup-
ply and transportation, together with their dis-
tribution systems, is vital to the continuance of
life and industrial activity in any area. The
municipal services of waste collection and dis-
posal are necessary to the maintenance of the
health of the community. Hospitals, although
not strictly a utility, nor in all cases a munic-
ipal service, are equally important to the life
of any community or industrial area. Some, if
not all, of these services must function and be
maintained during air raids. Special methods
for the protection of installations during air
raids and special technique for the operation of
services during blackouts will be necessary. In
general, the rethods to be used for light control,
protection and ventilation are similar or identi-
cal with those described in Chapters IV and VI
for analogous types of factory, plant, or trans-
portation. This Chapter will be concerned
principally with light control.

UTILITIES

The supply of essential utilities should be
both certain and continuous. One of the chief
Civilian Defense problems will be the repair and
maintenance of utility systems during black-
outs, whether bombing occurs or not. In some
instances work can be carried on with normal
lighting extinguished and replaced by a few
well-shaded lamps so screened that obscuration
of windows and roof lights is unnecessary.
Typical cases are electric power stations or
engine and boiler houses, where only a limited
number of specific objects need be rendered visi-
ble for the conduct of operations. Here there
need be only a few dim, well-shaded lamps
illuminating dials or switch boards and it may
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GENERAL

be possible to apply a fluorescent paint to these
objects, to be activated by shaded ultra-violet
lamps. Such procedure will obviate the more
elaborate methods required in plants where
greater intensity of lighting is required for prop-
er operation. Repair crews will be needed by
light and power systems to make repairs, to
bypass damaged areas, and to prevent fires and
exposure of lights from indicating where bombs
have fallen. Cutting off and re-routing around
damaged lines will be most vital. Similar pro-
cedures will be required for gas systems, tele-
phone and water systems. A workable setup
for the organization, disposition and size of
additional crews, adequate equipment and drills
and tests must be provided during the planning
stages as they cannot be improvised when
air raids are imminent. The procedures of
work must be coordinated with those of the
air raid warden, police, gas defense and fire
fighting Civilian Defense services, and these
services, in turn, must know how best to help
utility personnel.

MUNICIPAL SERVICES

The specific services carried on by a munici-
pality vary from city to city. However, the
water supply system, particularly in the larger
cities, is a municipal function. The disposition
of sewerage, also usually a municipal function,
is analogous in operations to that of water
supply and the methods applied to it will be
similar. There may be other services which
must be maintained under blackout conditions
but the mention of the major activities will
suffice for the purposes of this publication.
None of these services are directly involved in
blackouts, as such, but their installations must
be handled in the same manner as any industrial
activity.
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Preliminary work for blackouts is of much
the same type as that described in Chapter 1V,
involving a thorough study of the restrictions
or requirements which will be imposed, what

SECTION II: ELECTRIC

GENERAL

The three components of the usual system
are generation, transmission and distribution.
Blackout of generating plants (either fuel
burning or hydroelectric) is accomplished by
means already given (see Chapters Il and IV)
for light control and elimination of glares from
stacks and furnaces. The size, location and
surroundings characteristic of plants and over-
head power lines make it almost impossible to
conceal their identity.

The distribution system is the chief one on
which any form of blackout regulation can be
imposed and even here certain classes of load
service must be maintained. Light load areas
may be supplied by: (1) a radial system of
feeder lines extending like spokes of a wheel
from a distribution sub-station with few, if
any, inter-connections to other feeder lines; (2)
a loop system of feeder lines wherein two feed-
ers, either from the same or separate sources,
are operated in parallel; and (3) a network sys-
tem with inter-connection of feeders, resulting
in a form of grid.

The operating problems on these systems
are too specialized for treatment herein. How-
ever, planning authorities should be aware of
these fundamental considerations and, after
stating their exact requirements and type of
coordination requisite for blackout plans, should
leave the solutions to experienced personnel of
the companies involved.

LIGHT PATTERN DIVERSITY

Normally, during the hours of darkness, each
city, community, or lighted area has a definite
light pattern when observed from the air (see
Fig. 3). This pattern results from the arrange-
ment of street and highway lighting, and will
naturally vary with different areas or cities.
This natural or normal light pattern depends

facilities are available, what needs to be done,
and then deciding upon responsibility for the
various phases. These decisions amplified in
greater detail are the basic plans for blackout
operations.

LIGHT AND POWER

upon relative geographical location of streets

+ and highways with their corresponding inter-

sections, as well as the installed lighting arrange-
ment and the type of lights, which may be mer-
cury vapor, sodium vapor, or (most often) in-
candescent. In planning for pattern diversity,
it is necessary to map out the locations of each
street light, giving each a designated number,
then designate which lights should be extin-
guished in order to place the remaining lights
in a pattern other than the normal. The pat-
tern could be rearranged at stated intervals.
By so doing, it would be possible to change the
apparent direction of highways and streets as
observed from high altitudes at night. Modi-
fication of the pattern could also be carried
out by the extension of new light circuits in
directions away from military objectives, and
energized in anticipation of an air raid. De-
pending on the system of power distribution
and the means provided for controlling the
street lighting system, this scheme will be sim-
ple or difficult. In general, in the larger cities
and industrial areas, the difficulties and expense
are likely to be very great, since a grid system
of distribution with interconnecting ties is used
for distribution, and street lights are often
controlled by such means as astronomical
clocks.

The military value of this procedure as com-
pared to the procedure of complete blacking
out is a matter of conjecture, as it is based on
the assumption that hostile agents will have
taken photographs of the normal light pattern
in the vicinity of all military objectives and
that these patterns will be used as guides in
the conduct of air raids. Pattern diversity can
have little value from the viewpoint of decoy-
ing night air raids in certain areas, for example,
where wide rivers, bays or lakes provide unmis-
takable signposts. Since all individuals in air
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raid precautions enforcement organizations can-
not be expected to know the details of such a
highly technical plan, enemy agents might well
take advantage of the situation. For example,
a series of lights which actually serve as “point-
ers”’ to a bcmbing objective, could be claimed
to be a part of the light pattern diversity scheme.

However, the scheme of light pattern di-
versity merits some investigations and tests
in areas where operating conditions make it
feasible.

Blackout warning signals made by flashing
lights should always require at least 5 or 6
blinks to distinguish alarms from normal
(usually three) operation trips and reclosures.
Water, power, hospital and other independent
standby plants should be started and all
individuals should extinguish all but shielded
essential lights. This load reduction normally
is compensated for by governors at the regula-
ting plant and causes no generation problem.
Certain industrial plants which cannot have
even momentary interruptions of service should
be given more special consideration than where
lighting only is involved.

Handling of street and highway lighting

usually constitutes an ordinary operating
problem which can be solved by utilities
personnel once any simple and practicable pro-
cedure is determined upon. In general, main
street ornamental lighting (clusters) will be
eliminated or simplified, and ordinary lighting
levels reduced by reductions in voltage or
changes in wattage or types of bulbs used
and changes in mountings and shielding
installed.

The general level of outdoor illumination
should be of very low intensity (about 0.0002
foot-candle) on the ground; this low level
should cover no larger an area than necessary.
Illumination to be effective should be uni-
form, not spotty.

Light sources should not throw any light
upward and should not be visible from above
by reflection from the ground or adjacent
windows or wall surfaces. Some light, however,
should be thrown horizontally so that sources
may serve as guide posts or beacons.

Electric signs hung inside of windows or
store fronts should have outside switches to
be operated by air raid wardens in case in-
dividual owners fail to cut them off.

SECTION III: MUNICIPAL SERVICES

GENERAL

Of all the services which a municipality may
supply, the most important from a blackout
standpoint is the water supply system. Un-
controlled fires of incendiary origin may well
nullify careful blackout preparations and effort.
Hence, protection of the water supply system is
a corollary effort in any blackout system.
The nerve center of the water supply is
often a single initial source, such as a pumping
station, deep well, dam, lake, or intake, which
if damaged may result in a major disaster.
Raw water, after being filtered, is usually
pumped by several other plant units to various
storage areas within the city proper so that
these filter, pumping and storage plants are
almost as vital to the water system as the
source. If the primary source is shut down for
several days, the amount of water remaining in
storage, even if rationed, may soon be exhausted
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under normal conditions. Should fires of large
proportions occur when the primary plant is
out of operation, the reserve supply may be
seriously diminished. As one severe city fire
might consume several million gallons, several
days of active incendiary bombing might leave
the city or industrial area without any water
for normal or fire use once the primary source
was disabled as a logical primary objective of
bombing or, still more likely, of sabotage.

WASTE DISPOSAL

Here again the activity is indirectly related
to blackouts since the means of disposal may
be by burning. Open fires, especially on city
trash dumps, provide excellent orientation and
must be quenched or blanketed at night so that
no afterglow will be visible. Gas producers,
refineries and incinerators, which also glow, will
require special treatment.



SECTION 1V: HOSPITALS

GENERAL

Lighting restrictions on hospitals are par-
ticularly difficult and are similar to those of
other installations and factories which must
keep operating, sometimes with an overload in
excess of capacity during blackouts. They
usually have large areas of windows but all
these need not be curtained in emergency.
Lights, however, are essential at night in wards,
operating rooms, Kkitchens, possibly also in
laundries. Preparations should be made in
peace for providing curtains in these rooms on
short notice. The material may be any black
or dark material in as many folds as necessary,
fastened by rings and hooks, to cut off the light.
In other parts of the hospital where only a small
amount of light is needed, brown paper pasted
on the windows will screen the dimmed lights
and lessen the risk of injury from splinters; or
the windows can be darkened with dark or
black paints. These, however, will serve only
if light bulbs of low (15-25 watts) power or

ordinary bulbs sprayed with paint are used
where no curtains or blinds have been provided.

ALTERNATE LIGHTING METHODS

Where separate. standby electric lighting
services do not exist, storage battery lighting
sets should be installed in every hospital for
essential services. Every operating room, at
least, should be fitted with some type of emer-
gency lighting fully equal to that needed for
normal operation purposes. Other parts may
have to depend on electric torches, candles, and
special lamps, but even these will have to be
used so that their glow cannot be observed
through an insufficiently screened window.
Ordinary oil or alcohol lamps should not be
used because of fire danger. Electric torches or
other forms of dry battery lamps should be pro-
vided for the use of doctors and nurses. Alter-
nate operating rooms should be designated and
provided with alternate lighting.

CHAPTER VI

Transportation
SECTION I: GENERAL

TYPES

The various means of transportation which
will have to be provided with blackout and
light control arrangements are:

Motors, together with all means of traffic con-
trol on city streets and country highways.

Razilroads (including street car and inter-
urban lines), together with all means of traffic
control on city streets and elevated lines, in

railroad yards, and warehouse areas, and on
main lines between cities.

Water transportation, together with means of
control and warnings on canals, rivers, lakes
and oceans, and in ports, harbors and locks.

Air transportation, together with means of
control and warnings such as beacons, air port
lighting, warning lights, or towers and chimneys.
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Inasmuch as types and routes of transporta-
tion may have very definite light patterns in
each vital area, special attention must be paid
to seeing that blackout provisions are fully

SECTION II: MOTOR

AIDS TO MOVEMENT

When street lighting is restricted or extin-
guished and vehicle lighting is likewise re-
stricted, some of the necessary requirements for
aiding the movement of motor traffic are:

Screened traffic control signals.

Screened direction signs.

Screened warning signs..

Screened obstruction lighting.

Distinguishing marks on the roadway, curbs,
and associated features (trees, lamp posts, walls,
or fences).

Motor vehicle blackout lighting devices.

Traffic police.

Highway traffic devices.

The direction signs, warning signs, and ob-
struction lighting may be indicated by use of
self-luminous materials or by use of illuminated
signs.

SELF-LUMINOUS MATERIALS

Self-luminous materials are confined to phos-
phorescent materials and radium compounds.

PHOSPHORESCENT MATERIALS

These are usually in the form of paint which
glows after exposure to sunlight or artificial
light (including ultra-violet, or ‘black”, light).
Since they can be seen for only short distances,
are ineffective if dirty, and remain visible for
only a brief period after activation, their use-
fulness is limited.

RADIUM COMPOUNDS

Radium compounds will last indefinitely
without an appreciable loss of intensity. But-
tons using these compounds may be used for
road delineation, for marking the backs of
troops or traffic personnel, and for attachment
to rear and front of vehicles. Luminous batons
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coordinated with the general plans for the ar
as a whole. Negligence or other errors
cooperation by one transport agency might
far worse than many mistakes by individus
or even by many small areas.

TRANSPORTATION

for directing traffic may also be made froi
radium compounds.

ILLUMINATED SIGNS

These may be classified into three groups:

Activated signs. - Signs or road edge marker.
may be painted with fluorescent paints o
lacquers. Long wave ultra-violet or *‘‘blacl
light” excites these fluorescent paints to a low
brightness visibility without the light source
itself being generally visible. The most com-
mon “black light”’ source consists of the 100
watt PAR 38 bulb high intensity mercury lamp.
This light source may be installed as a part of
the sign or directed toward the luminescent
object from a specially equipped vehicle. For
emergency purposes there may be employed a
special tungsten filament lamp in a deep purple
glass bulb. This bulb is much less efficient
but can operate on either direct or alternating
current, whereas mercury lamps must be
burned on alternating current only and through
special current limiting transformers.

Exterior tllumination. Signs, when shielded
from air observation by hoods or louvers, may
be illuminated from the exterior by a low
intensity, directional light source.

Interior illumination.--The lower intensity
light source for signs of this type is placed
inside a suitable box and is allowed to shine
‘through only the letters or symbols of the sign.
Letters or symbols may be made by covering
.a translucent material (such as white cloth,
frosted glass, or similar material) with paint or
stencil so that only letters or symbols remain
uncovered and allow passage of light.

SCREENING

In general, signs of this type should be
screened by visors extending the full width of
the sign giving a cut-off equivalent to that of a
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OBSTRUCTIONS

All obstructions in roads and’ streets (not
merely those which are equipped fully with
‘““aids to movement’’) should be indicated at
night by lights to warn drivers. Dimmed and
well-screened glass lanterns of about one candle
power, which throw no light above the hori-
zontal and cast no appreciable glow on the road
surface, should be used for this purpose. Color
of the glass should be red preferably, or white.

In the case of obstructions caused by bomb-
ing, lamps of this kind should be used with the
routes available for traffic being marked out by
large patches of white paint, lime, newspapers,
cloth or other light colored material placed on
eachside. Light weight barricades painted with
diagonal white or yellow stripes should be used
to indicate where traffic must stop or turn.

The necessary screens for masking oil lanterns
should be made up and stored. Reserves of
suitably screened and dimmed obstruction
marking lamps should be obtained and stored.
Arrangements should be made for nails, lumber,
stakes, buckets of white paint and brushes to be
available at every depot where lanterns are
kept.

DISTINCTIVE MARKINGS

White paint should be applied: (Figure 49)
(1) In lengths of one foot and with one foot
gaps to vertical faces and, where considered
necessary, to horizontal faces of curbs, at street
corners and intersections, circles, corners, and
places where road widths alter abruptly. Curbs
of safety zones and islands should be similarly
marked.

(2) In lengths of one foot with one foot gaps,
on streets leading out from junctions for a
distance of 25 feet on both sides where no
parking should be allowed after dark.

(3) In horizontal bands 6 inches apart on all
trees, lamp posts, etc., along roadways, from
ground level to a height of 4 feet. Vertical
supports of pedestrian guard rails should be
painted in a similar manner. Bands of any
white reflecting material more permanent or
efficient than white paint may be used as an
alternative.

(4) In the form of a continuous white line along
centers of streets. Where lines defining three
or more traffic lanes already exist, the central
continuous white line may be laid down in a
manner which will not cause confusion.

(5) In horizontal bands or stripes 6 inches to 12
inches wide and a similar distance apart on
buildings, walls, fences, railings, etc., at bends
and corners of streets and roads so edges of the
road and turns are more easily visible.

Quick-drying glossy outside paint or enamel,
similar to that ordinarily used for marking
traffic lines on streets, is the most effective
material easily obtainable. Usual yellow traffic
stripe paints may be used in lieu of white.

A survey should be made to decide where
white paint needs to be applied and necessary
stocks of sprays, brushes and paints should be
obtained and stored, together with reserves
of paint for renewing markings from time to
time. Owners of walls, poles, fences, etc., to
be so marked should be informed in advance
of reasons for, extent, and date of marking to
be undertaken.

PEDESTRIAN CROSSING PLACES

At all places where there is considerable pedes-
trian traffic crossing streets, white lines 6 inches
wide should be painted outside the line of exist-
ing metal studs, if any, within which pedestrians
should cross. A letter “P”, for example, may
be painted in white on the sidewalk at a dis-
tance of about 30 feet on the approach side of
such crossings. The upright stroke of the “P”
should be parallel to the center line of the street
and the top of the letter point toward the cross-
ing. Letters should be 4 feet high and 2 feet
wide, all strokes about 8 inches in width. Cross-
ing places to be marked should be noted on a
map or list and the necessary stocks of brushes
and paints obtained and stored.

MOTOR VEHICLE BLACKOUT DEVICES

Blackout operations may be conducted either
with vehicle lights screened with shields designed
for that purpose or without lights of any kind;
and with or without special blackout lights
and lighting devices.
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lowed to proceed until masks are replaced or
some dim form of lighting provided. During
raids, all except essential vehicles should stop,
leaving two lanes in center of streets clear.
They should not park closer than 25 feet from
intersections and should leave at least 25 feet
of curb clear on both sides of any fire hydrant
or other connection. All such points should be
conspicuously marked with white paint. In
the event bombing has seriously damaged or
blocked streets, traffic lights should be set per-
manently red and temporary barricades and
warning lights should be installed to detour
traffic until streets in the bombed area can be
cleared and damage to essential facilities re-
paired or fires extinguished. Special squads
with special vehicles should be organized for
this purpose as part of the regular police or
emergency Civilian Defense organizations.

HIGHWAY TRAFFIC DEVICES

Many of the same methods as are used for
city traffic, as described above, may be used in
the country or on highways. However, be-
cause greater speeds are allowable, certain
modifications are made to allow longer sight
distances.

CONTRASTING COLCRS

White paint, (either oil or water paint can be
used), rolls of white tracing tape, cloth or paper,
are useful for guidance under blackout condi-
tions.

STOP AND GO SIGNALS

For blackout operation, long tubular hoods
may be attached to each lens of a colored light
signal so as to restrict the angle of light dis-
persion. Visibility may be decreased by using
low powered bulbs, by masking lens with cloth
or other suitable material, or by covering portion
of lens with paint in such a manner that only a
small amount of light is allowed to escape
(Figure 44).

TRAFFIC SEMAPHORES

Semaphores may be used under blackout
conditions. Signals to traffic are given by
position of semaphore arm; e. g., vertical posi-
tion means “Go’’, and horizontal position means
“Stop”’. The arm should be outlined with
luminous buttons or a controlled light similar
to lights described in preceding subparagraphs.

RADIO AND PUBLIC ADDRESS EQUIPMENT

Low powered, portable radio transmitters
with a range limited to a few score yards may
be installed at critical locations along the road
and used to send verbal signals or instructions
to vehicles equipped with radio receivers tuned
to the wave length of the transmitter. Public
address equipment using high powered loud
speakers will accomplish the same purposes for
vehicles not equipped with radios.

SECTION III: RAILROADS AND ELECTRIC LINES

RAILROADS

Blackouts of railroad traffic lights are handled
in general in a similar manner to those for motor
trafficc. However, Lecause longer sight dis-
tances are required, more use will be made of
shielded traffic operating lights, making them
highly directional rather than dimming or
screening them. Types of lights so retained at
full power will be those on semaphores, traffic
signal bridges, etc., whose lights should not be
visible from above engine cab level or off the
line of approaching tracks at minimum dis-
tances as dictated by such considerations as

operating speeds, smoke, or weather conditions.
Lights on switch stands may be both shielded
and dignmed, with flags marked with luminous
paints and activated by black light lamps
mounted on switch engines where necessary.
Head and tail lights on trains will be retained
but the glare of normal headlights will have to
be obviated; a substitute track obstacle detector
may be devised by use of some form of photo-
electric cell at track level. Glows from firing
boilers, from fire boxes and from stacks will
have to be minimized by screens and baffles.
Floodlights in yards and similar characteristic
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forms of railroad lighting not essential to
operations will have to be well screened or
eliminated. This will require highly trained
and skilled train and yard personnel, familiar
with yard layouts, formed into cooperative
teams. Provisions regarding lights in stations,
freight warehouses, shops, and roundhouses will
be similar to those for similar types of buildings,
stores, and industrial plants previously covered
(Chapter 1V). In trains all shades will be
drawn to prevent the emission of any light and
dimmed circuits (similar to those on sleeper
coaches) will have to be provided in case win-
dows and shades are damaged.

All railroad blackout regulations will have to
be coordinated with the general plans of the
areas they serve.

SECTION IV: WATER

NAVIGATION LIGHTS

For most river traffic these are divided into
two general classes: channel lights, which give
the pilot his direction, and obstruction lights,
which warn him of bridges, piers, and floating
plant moored in the river.

Channel lights are further subdivided as
follows:

(1) A few oil lamps which are lit and extin-
guished by light-tenders may still be in use.
(2) Electric lights operated on regular commer-
cial current which are turned off and on at the
light by light-tenders.

(3) Electric lights operated from commercial
electric current turned off and on by photo-
electric cells, or astronomical clocks.

(4) Electric lights operated by current from
storage batteries at the location. They are
turned off and on by light-tenders.

Few, if any, of these lights can be controlled
from central switch boards. One feasible solu-
tion for preventing observation of these lights
may be to turn them off permanently during
periods of danger from aerial bombing. In
general, lights should be mounted on vertical
white or striped posts. If pilots can use their
dimmed head lights, they can probably navi-
gate by picking up the white post with boat
lights Another possibility is to have chan-
nel lights dimmed and shielded and use of
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ELECTRIC STREET, ELEVATED, AND O\

SIMILAR LINES

One of the most characteristic lights notice-
able frecm the air over a blacked out city is the
arcing from electric transportation which may
be still running. This produces a vivid green-
blue flash, which may be either a momentary
or almost continuous arc between the trolley
and wires overhead on car and bus lines or
between the shoe and third rails of rapid transit
elevated or surface lines. Means for shielding
or damping these flashes should be devised and
installed where such traffic will continue to
operate. Flashes of plows running in slots on
the usual streetcar line are not usually noticeable
if shielded by hoods attached below the cars
themselves.

TRANSPORTATION

boat lights restricted to emergencies only.

Warning lights on obstructions to navigation
such as bridges, docks and general floating plant
are further subdivided into:

(1) Lights operated from commercial electric
current which are turned on by switches at
power stations.

(2) Lights operated from commercial electric
current which are turned on and off by electric
clocks at the location.

These can be controlled, dimmed and shielded
in a manner similar to street traffic and similar
lights.

OIL LAMPS

Qne appropriate solution in this case is to
replace oil lights at bridges and docks by forms
of luminous striping. Lights on floating plant
moored in the river can be extinguished by the
plant operator or by watchmen.

INSTRUCTIONS

The Federal Government, through U. S.
division and district engineers and other regu-
latory agencies, may issue special blackout
instructions to govern traffic and uses of lights
which will differ with the requirements of each
waterway and harbor and types of traffic
thereon. Such instructions should be closely
coordinated with the general blackout schemes
of the areas covered by the waterway.
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SECTION V: AIR TRANSPORTATION

It is beyond the scope of this pamphlet to dis-
cuss the technicalities of blackouts in connection
with air transportation. Specific rules and
regulations will be promulgated by the proper
Clivilian Defense authorities in collaboration
with the Civil Aeronautics Authority.

Airfields, beacons and radio ranges are ideal
guides to enemy airmen. Indeed, they have
been developed for the sole purpose of guiding
our own pilots. Consequently, successful black-
out of aids to air movement assumes great
importance.

When the situation requires that certain
areas be blacked out regularly, air travel in
those areas must be severely curtailed if not
suspended. Buildings, control towers, shops,
air landing fields (including runway, boundary
and other special lights) should be blacked out
by methods already described. Wing tip, tail
and landing lights should not be used by planes
on the ground. Positive communications or
actual remote control should be provided to
assure prompt cut off for airway beacons and
all other air navigation facilities including
radio, whether federally or privately owned and

operated. All loading and refueling should be
done inside light proof buildings with light locks
or under light proof canvas or metal boards.
Concrete runways should be coated with asphalt
cr paint in order to eliminate surface reflection.
Motor traffic to and from an airport should be
more carefully supervised and restricted than
elsewhere lest a well blacked out airport be
outlined and emphasized.

Measures for deception such as devising what
appear to be street patterns crossing the airport
may be resorted to when there is any real need
therefor. Installations for defense against hos-
tile air landings should be coordinated with the
blackout plan so that if such landings are at-
tempted sufficient light can be provided to
permit active defense measures.

In areas not regularly blacked out the
requisite planning involved is considerable.
Such areas should be prepared to restrict light-
ing on short notice. This may involve changes
in the destination of airships on airlines coming
into the area, immediate grounding of local
ships, extinction of beacons and silencing of
radio beams.
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APPENDIX II

Type Specifications for

Blackout Materials and Devices

In each Civilian Defense area, specifications
for materials and equipment prescribed for
the area should be prepared well in advance
and kept up to date. An ample number of
copies, sufficient for all possible users, should
be prepared and distributed. In general, the
specifications should be as short and simple as
possible. Reference should be made to appli-
cable parts of U. S. Government specifications
and those of the American Society for Testing
Materials, the Illuminating Engineering Soci-
ety, and similar trade organization specifica-
tions. These trade bodies should be consulted
in preparing a specification under which mem-
bers of their associations will furnish supplies,
to insure that requirements are possible of ful-
fillment without excessive cost or unnecessary
difficulty. Wherever possible, typical arrange-
ments, details, and other matters should be
shown in the form of generalized illustrations
rather than long werdy descriptions.  Specifi-
cations should be given permanent designations
taken from blocks of numbers assigned for
groups of related subjects. Each should be
dated and state what prior similar specification
it supersedes.

The following is an outline summary of the
contents of a typical British Standard Speci-
fication (classified as BS ARP 3  August 1939):

Title. - Electric Hand Lamps.

1. General. This Specification covers electric
hand-lamps for general use out of doors or in
buildings in which the windows, roof-lights,
etc., are not screened. It does not apply to
hand-lamps specifically designed for use in
inflammable gases or vapours (e. g., coal gas,
petroleum vapours).

(NoTE. The ordinary flashlight does not
comply with this Specification.)

2. Constiuction.—(a) The lamp shall be

strong, but of as light a construction as is com-
patible with adequate mechanical strength and
suitability for continuous outdoor use under
any weather conditions.

(b) The design of the lamp shall be such that
the battery, bulb and switch are housed in one
unit and shall permit rapid replacement of both
the bulb and the battery. Provision for carry-
ing a spare bulb is desirable.

(¢) The lamp shall be capable of being fitted
on the person at chest height by straps, hooks
or other suitable means in such a manner as to
leave both hands free.

(NOTE. It i3 not desired that the lamp be
fitted to the head.)

3. Switch.- The switch shall be capable of
being operated by a simple movement and shall
have positive “on’’ and “‘off”’ positions; it shall,
as far as possible, be designed to prevent inad-
vertent operation. Devices for varying the
intensity of light, for altering the focusing during

‘use, or for extinguishing the lamp if it is inverted

shall not be incorporated.

4. Battery.- The battery may be either of (a)
the dry-cell type, in which case the closed-
circuit voltage shall not fall to less than two-
thirds of the initial open-circuit voltage after
the lamp has been in continuous operation for
six hours; or (b) the ‘‘unspillable’” storage
battery type, in which case the light output
shall be maintained without material diminu-
tion when the lamp is in operation continuously
for a period of not less than six hours.

5. Direction of Light.- The design shall be -
such that the light emitted by the lamp is so
directed and screened that when the lamp is
placed in its normal operating position 4 feet
above the ground no direct light from any part
of the lamp (including any reflector, etc.) is
visible at any point more than 3 feet above the
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ground at a distance of 10 feet from the lamp.
The lamp shall not be fitted with movable
shutters or screens of any kind.

6. Intensity of Light.--The intensity of the
light emitted by the lamp in any direction shall
not exceed 1 candle-power. With the lamp in
the position referred to in Clause 5 the intensity
at all angles up to 60° from the vertical shall be
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not less than !5 candle-power in the forward
direction, and not less than ! candle-power at
all angles within 45°, measured horizontally, of
the forward direction. For the purpose of this
test the bulb and battery shall be new, and the
lamp shall have been in continuous operation
for one hour before the test is made. The

light shall be white.
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