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LEZSON T -~ DUTIES OF THT LOOACUT

Lagson Outline

In order to be an efficlent and useful lookout the
individusl must pay diligent attsntion to & certain number
of things.

8+ Dependabllity

The sucesss of the entire protection organization
ilg dependent on the lookouts He must be on the Jodb
from daylight to derk, constantly on the alert for
possible firea.

Fires must be disdoverad and reported before the
supyression orsws can btake sctlon.

The report must be made rapidly but not at the
ssorifice of accursoy. Speed is essential but should
not eome at the expenss of mexing the firsman look for
& fire an hour or two longer than need be. This is
very lmportsat during perlods of high hazard.

b. ZXoowing the Country

It ia essentisl that the lookout be familiar with
tha gountry whlen is under his observatlon., Iearn the
nazes of all the rldges, streams, mesdows, lakes, and
otner promlnent points and idsntify them on the map.

Plat on the map anytilng that is not there that
may be an ald in the determination of the location of
& smoke, The biggest time killer in reporting s fire
18 lsoix of knowledge on the part of the lookout.

Learn the country by the followlngz methoda:

1. By studying the country and the map and using
gha firefinder for correlatlon between the
WO
£4 By information secured from superiors, and
any others who ore gompstent
« By vse of the panoramie photographs and by
cheoking by phone with superiors
4. By utilizing every opportunity, &8 in apring

%
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maintenance work to travel his territory and
learn its features

uegitimnte Smoies

These sre smokes that come from controlled firves
suenh u8 homes, schools, sawmills, reilrosds, ete. The
Jookout must identify these and vrecord them so thet
they will not be turmed in ag fires.

Record the location smd azimuth of each of the
smokes for your own information and a8 & help to someone
who might have to cover while the reguler lookout is
Z0N<a

Falae Smokes

These sre not smokes at all but are objects such
a8 rocix slides, daad trees, dust, etc. which may glve
the appearance of smoks undsr certuin conditionsg.

The loockout must determine and ragord these o

that he will znow taem snd ss an aid to the next looke
outb, ;

Making the Report

The tendeney is often to Jump t¢o the phome to
report a firs ag soon as it is seean, This results in
logt time.

All information must be at the Lingertips of the
lookout bofore he 1lifts the phouns. Iructice this
gathering of Information uutil it is routine.

E

Lightalog Storus

Thess are the most important weather phenomena that
the lookout observes. Every bolt which hits the ground
i8 a potential fire,

1. Reecord the azimuth on all lightning strikes
- 2, Renovrd the loestinon of 211 1i-htning strikes

Se Hark these locstions on the map in red

4. Report all epprosching storms

6+ Keep a lightning storm report if required
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Often lightning strikes will sleep for days snd
even weeks befors ehowing up. When they 4o show up
they are dangerouvs becsuse the forest lltter has had
an opportunity to dry out.

Schedules and Check Looks

The lookouts are part of a coordinuted system of
protection and will huve certain sehedules for going
for water, meking eheok looks, snd for leaving the
stations These must be observed.

Haintenanse of Station

It 18 importunt that each station be maintalned.
The lookout will have opportunity to paint, elean, and
do other improvement worg that not only preserves the
atstion bat muxges the time spent less tedlous.

The living quarters must ove xept neat and eleen
not only becsuse of vialtore but becsuse in & neat and
olean establishment tcools and other srticles may be
quicgly locsted in an energenoy.

Safety lessures

Lightalng storma: Do not use the telephone when
a8 storm is close or overhesd. If it ie neceasery etand
on sn insulated table.

Put out any fire in the stove sas smoke and keat
attrosct lightning.

Do not go out-of-doors during storms unless 11 is
necessary.

During storms evold the vieinitx of

l. Lightning conductors and dowaspouts
2, ¥etsl objlests

e Sorgonzd doore 2nd windows

4., Stoves

S5« Telephonesg

5, Redis asorisd

If it is necessary to remsin outdoora avoid:
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Small sheds snd cheltere 1f in cxposed
pogitions

Isolated trees

Wire fences

Hill tops and open spasces

Seek the protectior of dense wools, & grove of
treee, deep velleys, or overhanglng ellffe
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TELEPHORE COMMUNICATION

INSTRUCTION SUGQRESTIONS

A. The purpose of this esourse is to give the treinee &
worzing knowledge of the operation end msintenance of
the various communication systems.

B. The courae should be given by an individual who has had
experience in the fie%d with telephone maintensnce,
congtruction, and use.

Ce The course should be glven outwof-doors. If the camp
ig not located near s forest line s short line oould
be built during the time spent on the second lesson.

Ds Tue course will consist of fouxr lessons,

Ee The instructor should sattempt to keep the subjset open
to discussion &t all times so that the interest of the
trainees will be easy to maintain,

P. The gourse should be taught by disecussion and the
demonatrated lecture.

G. The benefits of the course to the trainees in their
future work in the field should be emphasized.

ElTen, B. T. 0The Western Fire Pighter's Menual., Western
Forestry and Conservation Aasocletion, FPortland, Oregon.
Us S« Fo 8+, North Pacific Reglon, Guaerd Handbook. Port-
land, Oregon, Revised, April 1933,
Department of Forestry, State of Oregon, Pire Werden's
andbook. Salem, Oregon, 1989.
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LZ330N I -- LINE SYSTFMS IN USE

Instruotion Suggestions

This lesson may be given indoors as & lecture.

The purpose of the lesson is to be an opening into the
field of telephone communiocation in the protection set-
HUPe

Emphasize the advantages and the disadvantages of the
two types of cireults.

The instructor should attempt to draw ffam the students
a8 much a8 i possible in order to make it easler to
malntain their interest,
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LESSON I == LINE SYSTEMS I USE

Lesgon Outiline

Importanae

Pirs oontrol is dependent unpon guick and depend-
able sommunigcstion, Without communicstion the fires
could not be reported, crews could not bs dispatched,
and follow up orews eould not be arranged for, exoept
at great sasorifices of time.

felephons communication depends upon & curreant of
eleotricity flowing from the trunsmitter of one phone
to the receiver of another and vice~verss.

Every forest employes should kxmow the rudiments of
line construction, meintenance, and use 8o that esch
can 4o hie part to maintuin the efficiency of the
ayatem.

An important thing to remember is to stay off the
line when someone 8lse is using 1i%. "Listening in"
interfares with service and ls poor pracilcee.

The Grounded Line System

Pringiple: FEvery eleetrie ocurrcnt must make &
somplate elreuit. In the grounded system the ocurrent
travels ons way by & single wire and returns by way of
the ground or ssrth.

@008 grounds and good conneotions are essentlisl
for this type of line construction. The zround must
reach wet goil and this wet soll amust bde contluuous.

In this system the lines are generally sirung from
treos instead of from poles.

idventages of the grounded gireuit: This type of
siroult hes the Tﬁllawigg advantoges;

l. I%8 construction oosts are at & minimum

Z., It i3 emnsy and inexpensive to maintain

2« It ils depondable

4. It 18 not easily interfered with dune to the
nature of its construetion
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Disadventages of the grounded gireuit: The fole
lowing disadvanfages are chersoteristic of the grounded
elroult;

1. It is subjest {o static interference

2« It is limited as to the number of phones that
may be used on 1%

Ss It is limlited as to the distance a single line
wmay be sarried ’

The Hetailic Cireuit

Pringiple: The metallic circuit carries the
elsetric ourrent to the other phone and back sgain by
meanus of metals That ls, two lipes are used. The
curyent travels sll of the distance by mezns of the
two wires.

Metaullic olrcuits are not generslly used. Howaver,
they are used In some places wnere the line ia subject
to a great deal of use or where interference is so
great as to prohibit the use of a grounded line.

Advsniages of the metallis cirguit: The advan-
tages of the metalllc cilroult are;

1. It will socommodate high usage

Ze It does not restriet the number of phones thst
can be used

ce It ig comparatively free of static interfer-
ence

4. It may ve used over long distances

Disadventages of the metsllioc oircuit: The dis~
advanfages of the metalllic clroult are

1. It is expensive to oconstruct
2, It is difftenlt to maintain
. Tt 18 sudjeat to certein oreakage by falling
troecs
4. It is more subjeot to short ecircuiting
- Hs It is diffioult {to consiruet
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LESSON II -~ CONSTRUCTION 0 GROUEDED LINE

Instruction Suzgestions

This lesson 1s offered to give the traines the basic
pringipale of telephone construction.

Have the students put up A snort line if the materisl
is available. This line could laster be used for
trouble shooting and other maintenance problems.

Draw from the knowledge of the class as much &8s
posslible.
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LESBOR_II -~ COMSTRUCTION OF GROUNDHED LINE

Lesson QOutline

Essentiel Features

The line wire ls attached to trees instead of
poles, end it is held by swinging insulators.

The insulstor is attached to the ftree by s tle
wire that will pull loose should the line be subjeoted
to 8 gtrain more then one«third of ite breaking
strength.

3ufficient slack is left in the line to permit it

to oe garried to the ground Lif struck by falling timber
without bresking either the line or the tle wire.

Location of Lige

Trails: The line should be so located =8 to be in
full view of the trail. Shsrp sngles must be avoided.
Build 1ines below the trail whenever possible 1f trail
is on 8 slopsa.

Romds: Keep the line on ons side of the road. Do
not hang the line over the roadway se this msy cause
interference both with communicetion and with transe
portation.

Clearing: Remove all brush, limbs, ete. so that
they cennot come within four feet of the line in any
direction, It is desireble that the line be cleasr for
eight feet below 80 as to sllow for any sag that may
oceur. If this is not excessive line lesksge will
ogcur. Smell trees that are likely to fall on the line
should be felled.

Tie trees: Selsot sound trees to lnsure thelr
long us¢ aus tie trees., Avold the use of snags and
other trees that ere rotten or have soms other defeot
that will make them likely to fall or blow down.

Spans should be 100 to 1285 feet long and equalized
as far as possiivle. This is to avoid excessively tight
8pans on the short ones and excessive slack ilo the long
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The tie trees should be staggered 80 that the line
is pulled away from easch tie tree. When this is not
poesible tree pins may be used to get the proper clsar-
ancé between the tree snd the line.

When long spans are necessary stay ties may be
uged to prevent excessive slasck., However, stay tlies
should be used only when nacesssary.

Poles set up to oross & clearing should also be

staggered to keep the line away from the poles. Usse
the same method for attsching as is used for trees,

Construction Details

Insulatorss Use the split insulstor. This in-
sulaetor 1s tne most practicable because of the necessity
of stringing the solid imsulator on the line before
starting to heng it.

Ties: The tle consisteg of the tie wire wrapped
aronnd the split insulator with s length for attachment
to the tree., This should be demonstrated carefully by
the iustruetor. The insulator ghould be wrapped twice
leaving & long sand short ond. Make several turns with
the short end and use the long end to fasten to the
tree.

One way stay ties are used to prevent all of the
sleok from running down steep hills, for road erossings,
for dead ends, snd for entry into buildings. The spllt
insulator may be used here in much the game fashion ss
above exoept that more turns will be taiken about the
long wire which in this csse will be the line. B8o0lid
insulators are preferred.

4 two way stay tlie may be used to negotiste sharp
turns. Split insulstors may be used but sollid ones are
preferred, '

Another method of meking sharp angle turns is that
of using two ordinary ties on elther side of the tle
tree that 1s placed &t the turn. (Por 1llustrations of
the above ties refer to The Western Fire Pighter's
Manusal, pages & snd 9)
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Tree gins: Tree pins may be used if it is neces-
sary and 1f 1%t is not practicable t0 have the wire pull
away from the tree. They are merely & metal or wooden
pin whieh holds the insulator away from the tree.

8lagk: There should be enough slack to permit the
line ¥o be pulled down to the ground in any span withe
out pulling out = tis. Allow two to four feet of slack
in esch span, mors in long spana.

Connectiong: These should be made with a neok
two or three Imches long with two twists, with from
five to seven close wraps on each side. They must be
made carefully so that they will slide through the.
insulators with & minimum of resistance.

Hanging the line: A 1light 12 foot ladder i{s the
most practicable To umse. A pair of tree climbers should
be on hend for use on troes with limbs thet gsunot be
reached for removasl with the ladders. Tree climbers
causge 2 tendsney to hang the line to00 high.

Crossings

Railrosds: The crossing of tha rallrosd right of
way should comply with the requirements of the rallrosd
a8 well as comply with the state laws. Ordinsrily, it
should cross at right angles and underground if af sll
posaible.

For underground crossings the tle pole should De

- not less than 25 feet away from the track on each side.

Steel or some other approved metal condult should be
uged.

With other phone lines; The crossing of eleetric
lines should be at right &éngles snd should be under-
ground 1f the voltage of the electric line is over
2,200, This crogssing will be the same ss used for
underground rsilroad erossinge. If an overhead cross-
ing 18 used on lines of less than 2,200 volts clearance
mugt be at least six feet, The line must not be less
then 12 feet from the nearest power pole.

Eleotric power transmiesion lines: Telephone
wires Bhould be desd ended at Leest 50 feet on elther
side of the power line and the crossing made under-
ground.
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Roeds: Crossings over wagon roads should be st
right aagiea'with & short erossing spen. They should
be tied in on eaoch side of the road. The line must be
at least 20 feat from the ground at its lowest polint.

Eguipment and Supplies

The size of the construction orew may vary and the
amount of the different items will vary with the size
of the erew. The following list is of the thlags that
will be nceded:

1+ Light ladders
2+ Pree glimbers
3¢ Connectors

4. Pliers

5. Reel for wire
6. Staples, 3"

7« #9 wire

8. Double bit axes
9. Lineman's belt sud rope
10, Buokzing saw

11. Insulators
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LESSON ITI -~ MAIGTENANCE OF SYSTEM

Instruction Suggestions

This lesson may be given zs the first lesson in the
gourse. However, if the lesson on construction does
not precede this lesson eplicing snd the various
methods of tying must be taught.

Enlarge on the points in the Lesson Outline in order
to bring the problems of maintensnce close to the
trainee,

If any time has elapsed between the giving of the
lesson on construotion and the giving of this lesson
review some of the essential points of constructlion.

Engourage questioning on the part of the students. If
they ask questions they are alert and interested.

Have on hand all of the toole and suppllies that sare
listed in the lest seotion of the lesson. In addltion
have & telephone, preferably two and & short line so
that they can be talked over, to use for praetioal
problems.
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LESSON III ~« MAIRTENANCE OF SYSTEM

Lesson Outline

Construction of the line %o eértain gtandards 1s moat

important but those standards are of no svail i{f the line
18 not cared for after construction. The liune must be kept
in a8 good condition sag when it was first built. Mainten-
snoce often offers an opportunity to build toward the set
standards 1f hasty original construotion prohibited the
reaching of these standarda.

Meintenance of Line

Down timber: Xvery year trees and snags fall
damaging or breaking the line, Remove all limbs, trees,
snags, and other debris from the line., Make sure that
when the line 1s cleared 1t swings baok into place.

Excessive slack may show in the line when debris
is first removed but this may be due to a bresk some-
where shead. It 1s wise not to take up slack until on
the return to hesdgquarters in the evening. Taking up
slack unnecesssrily means many splices which is une
desirable.

Brushing ouf: All brush, limbs, and trees should
be trimmed 80 that there is nothing within four feet
of the line. Allow for the weight of rain and snow and
for the effect of the wind. Young trees that will zrow
into the line should be removed.

Tie wires snd insulators: Inspect all insulators
and tles. Hake sure that the tie wires are twisted
tight eround the insulators. Replsce broken insula-
tora. If an insulstor is in the wrong place put in a
tree pin or swing the insulstor from another tree, or
change the wire snd insulstor to another tree,

Conncotions: If any loose or rusty splices are
found the line should be eut and the good splices made.
Good splices are importact to the proper funotioning of
the line.

- Breske: Repair all breaks with s good splice. If
the ocsuse of the break has not yet been removed ses
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thet it 1s removed 80 thet the trouble will not be
repeated,

Slack: There should be enough slack so that the
line oan pe pulled to the ground between any spen. If
the line is too tight cut in more slack. When this is
done, eut the line at an old aplics so that only one
new splice is made.

Ties: If the ties are pulled out of staple ex~
amine them to make sure that they have not been
damaged. If damaged, put on a new tie wire.

Drop wire: Maske ocertain that there is enough
slack to allow for any tree sway. I1f the drop line is
copper see that the connection is either soldered or
that a Pahnstock conneotor is used.

Maintenance tools for & fwo man grew:
Tools:

pelr cllimbers

palr pliers, 8%

palr econnsotors

double blade axe
hatehet

"ocome-along"

lineman's belt and rope

s Bt et e et

aterials:
Supply of #9 iron telephone wire

Supply of 3" staples
Supply of split insulators

Safety Meagures

If climbers ars used they should not be used with-
out the safety belt. Taks spurs off when not actually
using them to olimb. Do not jump at trees that ere
below the trall or road.

Do not saserifice safety for speed in the use of
any of the tools. ;

Do not let Faamiliarity bresd careclessnoss.
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Think of the others thut are working with you.

Inpide Wiring and Instrument Maintenance

Insulated wire: All the insulated wire from the
line to the phone should be Ko. 14 rubber covered,
single braided, copper wire. If inferior wire has been
uged it should be replaced. If wire is loose aud
2&?@1&5813 yun fasten neatly in place with insulated

S0KEB » )

CGonneations: ZHxamine sll connections and if they
are not propsriy made cut them out and remake them.
All bare places must be taped.

Lightningz protestion: If the lightning protectors
are in place see tneat tney have not been damsged in sny
way. Cheox thelr proper wiring.

§%%§§Q§g: @o over all oontacts and see that the
xnife blades work freely and fit tight in their olips.
If necesssry bend the olips together. If they are
damsged replace them.

Battery: Put new batterles in each gpring snd
date them,

Telepvhone: See that all serew contascts with the
phone are tight. Remove receiver up and down while the
door of phone is open to see if the three gpring con-
tacte function properly. Test phone by calling dis-
patoher or someone else on the line. If it does not
work properly clean out diaphragm, adjust bells, snd
teat the ground.

lialntenange tools for 8 one man Grew:

Tools:

gorew driver

pair of 8" pliers

small haommer

blow toreh and soldering irom

pb ot ok ot

Haterials:

Supply of 714 ocovered copper wire
A roll of tape
A box of insuleted staples



wire solder

Solder puste

Small supply of tinfoil

Extra Pahnstock connectors

Extre fuses

A supply of 1"--#8 round head sorews
3 dry batteries for each telephone

164
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EESON IV -~ TROUBLE SHOOTING

Ingtruction Suggestions

Telephonss should be set up and the common troubles
listed in the Lesson Qutline should be simulated.

Give esch trainee an opportunity to run down the
common phone troubles that he may come in sontact with
in the field.

Uae the demonstrated lecture method for detalled work.

Encourage the asiking of gquestions on the part of the
trainee.

Materials nseded will bs two phonss, wire, screwdriver,
pliers, tape, and vasuum arestors.



LMSSON IV -- TROUILE SHOOTING

Lesson OQutline

The most commnon telephone troubles are caused by line

grounds, broken wires, loose connestions, poor grounds on
the instruments, snd short circuits. These troubles may
ocour in the phone or on the line. Trouble may slaoc be the
result of weak batteries. The first step in the process of
trouble shooting is determining whether the trouble 1s on
the line or at some telephone station.

B
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Common Tronhles

4 ground on any part of the line will
csuse >iole ascording to how effestive the ground 1a.
If it 18 a complete ground it may cut out the line
entirely and the only solution is to find the ground
sud correct 1t. If the line is not up to stendard in
affectivensss it should be cheocked for possible line
groundse.

Loose eonnastions or broken wires: Either of these
will mexe it impossibie to use the line bessuse the
flow of eleetricity is broken. However, two phones on
the game gide of the break may be used. If broken or
1f & loose connectlon 1g prasaent it must be found and
repaired.

Determination of Troubles

Generator turns easily, gsu sarnot ring outs This
may be csused by 2 ground on the Tine or by the line
and gzround wires becoming croseed or tangled.

To test open the line switeh. If the generator
now turns easily the trouble is on the line, If it
8t111 turns herd the trouble 18 in the inside wiring or
in the phone itself. If the phone is disconnected and
ptill turns herd then the trouble is in the phone.

Phone trouble is ususlly caused by shorting of the
wiring due to damsge by oil., This wiring should be
replacad.
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Bell rings, you gasn heer others but ithey cannot
hear you: The trouble can only be ln the trensmitier
¢irouit and may be caused by

1. Veak batieries

2, Batteries impropsrly connected

Se Tranemltter "set" or "packed"

4., A broken wire in the telephone

5. Bwiteh hovk gontacts dirty snd not meking
contuet

Test; Shake up the transmitter. If trouble is etill
there, look at the batteries and batiery con-
nections. If tze batterles are U.K. look for &
broken wire in the primsry ar'hattery oirouit.

Bell rings, but you cannot hear anythin The
trouble may b%"bauba@ By SALEALAA

1. Dirt iz the regeiver

a‘ L dent in the reseiver disphragnm

Se 4 broken wire in the receiver ciroult

4. & loose sounection

5. & burned out condenser

6. Switeh hook 3pr1ng contacts out of a&juatmeﬂt

7. Receiver cord loose in rscelver

€. Fine wire in rsaaiver coils burned out by
lightning

Teat:s Conneot one wire of the reocelver cord to & dry
cell and then touch the other post with the loose
wire. If the cord is workable, the contaot will
impart sound to the receivers

No one cun rin u but ean ring others. You
asn hear and tal Th 13 frqua a mey Do caused by;

1+ Burned out wire in the ringer colls

2 ?aulty bell adjustment

e lLovse connsotion or broken wire in the ringer
cirgeit of the telephone

Test: Test the bell sdjustment. 1If the bell atill
does not ring, test the ringer coils. Conneol
the generator directly to the ringer. If the
bell does not ring 1t indicates that the fine
wire 1n either or both of the eoils has been
burned out. 4 new frame and coils must then be
substituted. Chesk the wiring in the ringer
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siroult.

You caunot ring others and others camnot riug you,

but you oan hear and tolg nmoll: W©his 1s usually osused
by; |

1. Poor ground conneotion
2« Poor counnsatlion in tha inside or outside wires

Teat: Pirst mske a test for & poor counsetions IY the
wiring is found to be all right make & new
ground connostion or rsoonstiruct and reset the
ground.,
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Phis course will be given prineipslly for the purpose
of psssling the examination for restricted commercisl
Radio-Telephone Operator's License,.

The course will also inolude instruetion in the part
thet radio communiestion plays in the protection set-
VP

Lesson 2 will consist entirely of the teaching of the
glossarized questions and apswers. These guestions
should be mimeographed and given to each tralnee that
takes the course.

Engourage open discussion and attempt to havs every
traines tske part in it.

This lessor may be gilven Ilndoors. It is not a fleld
claess.e

At the end of the course the trainees ghould take an
exemination made up of the guestions in the Lesson Out-
line,

Sohroeder, George, Prof. Compiled Guestions and ALEWETS,

Ue

Sehool of FPoresiry, Oregon State College, 1940,
8. F. 8., Horth Paoific Region, Guard Handbook. Port=
land, Oregon, Revised, April 1933.
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LESSON I ~- BADIO I8 PROTECTION

Instruction Suggestions

This lesson may be given indoore.

A1} of the trainees should take the course &8 they may
all have occeasion to use radio in the field in their
protsotion work.

No preparstory work by the students is necessary.

Student will have to have notebook snd pencil for the
taking of notes.
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LESSON I -- RADIO IN PROTFCTION

Legson Cutline

Radlo is used ohlefly to supplement telephone service.
It is not intended that 1t take the placse of the tele-
phone gystem.

In some ocases, where the cost of building a tele-
rhone line i3 prohibitive, radio is used in lieu of the
telephone.

Complete instruvotions for operstion are furnished
with eaoh set.

4% the present time, the place of radio in come
munication systems is based on the following uses:

1.

Fod
-

4

Se

For eommunication with emergensy points manned
for short periods

Por commupication with edjoining national
forest protective organizations

To connect trail construetion and maintensnce

srews when not oamped along telephone lines

To equip firemen of lookouts, firemen In
sertain inscesassibls or remote distriots, and
particularly where there ls an incendliary
risk, 80 that they mey be kept in communica=-
tion while engeged in fire chasing

To equlp patrolmen whose routes are not along
telephone lines

For communication on going fires. This is the
most lmportant use of radio in the protestion
get-upe The use of radio by soouts and for
communication between fire camps ie important
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LESSON II -~ BADIO DPREATOR'S T3

Instruction Suzzestions

On the following pages 18 & comprehensive smrvey of
the field for & Remtricted Redlo Operator's sxamination.
This survey is in question &nd snswer form.

The instructor will teash directly from the questions.

4%t the end of the lesson, or in & short time, give the
trainses the examination.



173

ZEXAM TOR RUSTRICTTD COMMFRCOIAL RADIOWTILEPHONE

QPERATOR'S LICRNSE

l. @ 8tate five grounds on any one of which the Federal

2o

e

4.

Be

6.

£¥

&

Communicetions Commission has anthoriiy to suspend e
readlo operator's license or permit.

1« Violation of any radlio law., &, HNaliclous de~-
gtruction of any radio apperetvs. 3. Alteration of
service records 4. Wilfully csusing interference.
8. Use of profane, obscene, or lndecent language.
6+ Transmission of unnecessary signals.

Is an operator subjeet to the penal provisions of the
Aet Lf he violates the terms of & radio treaty to
which the United States 1s a party?

L0« He would be lisble for s 2500 fine and for
license guspension.

Stute at least two provisions mede in the Communicas
tioneg Aot to insure the priority of communications or
signale relating to ships Iin distress.

1. A1l redio stetions shell give ebsolute priority
to distress signalass 2, All redio etations shall
agcist the vegsel in distress as muoh &8 possible.

In what class of vedio staetion end under whst con-
ditions 1s an operator permitted to adjust the trange
mitter for o meaximum of rediation withent regard to
the interference produced?

A radio station on shipboard when communicatlion ie
distress signals.

In what cases may e trensmitter on shipboard be
ad justed to produce s maximum of radiation irrespecw

‘tive of the interference which may be csused?

when sending radio communications or signals of
distress or communications relating thersto.

What communicatliona, 1f any, are not subjeot 1o the
georecy provislons of the Communications Aoty

Radio communiocations by amateurs or others for the use
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of the general public or relating to ships in distress.

, 3tate in your own words the prohlobition, if any,

against the transmission of false eslls end communie
cations relating to distress,

Eo person in Y. S, shall trsasait or cause 4o be
tranemitt=zd say felse signul of dlstress or communle
cation relating thereto. ¥o statlon shall rebroadcast
without permiseion, ‘

} State In your own words the law regarding the trans-

migslon of false or fraundulent signals of distress or
communicestions relating thereto.

Ko one in the U. 8. shall transmit or cause to be
tranemitted any false signal of distress or communie
cation relating thereto.

State in your own words the substsnce of the Communi-
cations Let thet ia provided to ensure the secresy of
radiograme,

No person shall divulge or publisgh contents of any
interstate or foreign radic communications to enyone
other than the addressse, his agent, sttorney or npon
written order of a court, and shall not vse same for
benefit of self or others.

Does the Communications Ast of 1934, ss amended, conw
tain any provision that prohibits the interception,
uge and publicatlion of radio commnications?

Yess No one shall publish or otherwise pass on to

anyone else not authoriged to recelve sane, any in-
formation received over the redio nor shell he use

thet informetion for benefit of self or othera.

#hat form of lsnguage if transmitted by an operator
other person mekes him subject to the pensl provisions
ol the Communications Aect?

No person within the jurisdictiorn of the U. S. shall
utter any obscene, indecent, or profsne lengusge by
meang of radio communications

¥hat provisions &rakmade in the Communicastiors Aot to
insure inter~communication between stotions in the
mobile service?
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A All redio stations on lund or ses which are open %o
general public service snsll be bound to exchange
radio sommunications or signals with any other station
on shipboard or in alireraft.

13+¢ Does the FPederal Comnunications Commission have

authority to issue & roadlo opsrator's llcense or per.
alt to & c¢ltlzen of o country other than the U. 2.7

A Nos The Commiesion oan issue them to cltlzens of the
Tnited Steten only.

14.4 Has the master of a ship radiotelephone station the
authority to forbid the transmission of & message by
anyone on bdoard?

A Yess He may Forbid any communication except as 1t 18
regulated by laws

16.4 Hap the msster of 2 ship station the authority to
regulste the transmissions and reeeption of messuges
on shipboard?

A Yes, sacept as regulstions require.

16.Q Under what conditions is the utterence oy trunsmiseion
of a fulse or fravdulent signal of dlstresg or com-
munieetions relsting thereto permissible?

A Under no corditions.

174q Under what conditious is the uttersnce of obsecene,
ipndecent or profene lengusge by means of radio com-
munications pormissibvle?

4 Under no oconditions,
168.,Q What 1s the radiotelephony safety signal?®

A Io yadiotelephony, the word "seourity" repeated three
times, shall be used &z s safety signsale.

198 Under what conditions mey & mobile statlon, if
negesssry, disregard the Geuneral Radioc Regulstlons?

A During distrese any use of the esguipment Lle legsl,
20,9 What 1le the radiotelephony urgent signal?

& Pap Pan Pan
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What signals and messages are forbidden by Inter-
national agreementy

The trunsmission of uwonecessary or unidentifled signals
or eorrespondence shall be forblidden to all statlons.

, What preosution must an operator observe before pro-

¢geding with & fransmisalon?

Listen in on frequeney uatil sure no interference will
result.

what does the receipt of the signal "Pan” {ransmitted
by radiotelephony indloate?

The urgeant signal shall Indicate that ths calling
station has a very urgent message to transmit con-
cerniag the safety of a ship, an sircraft, or asnother
vehiecle, or comcerning the safety of some person on
bosrd or sighted from on boerd.

Wnat saould an operstor do if he imfercepis the word
"Seourity” repeated three timesy

Continue listening on wave leangih until messuge is
completed,

When should the safety signal ve trassmitted by telew
phony?

When the trensmitting station is about o trensmit &
message conceraning the sefety of navigation or giving
important meteorological warnings.

The urgent signal sent by an alreraft and not followed
By & message indicates whaty

Transmitting station is in troudle snd forged to lsnd
but 18 not in need of immediate helps

¥hat obligation rests on sn eperator intercepting the
aignal "Pan™?

Hee priority over all but diatress signals and &
statlon must not iuterfere with the message following
the urgent signale.

what procedures must be followaed by e radlo station
receiving & distress osll from & mobile ststion whieh
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is ungquestionably in ite vioinltyp?

4 Acinowladge roeelpt at once then ald in every way
possible.

29.Q Jnat esseutlial informetion should be trausmitied in &
distress message?

4 Distress cull, name of ship, sireraft or vehicle in
digtress, h61§ wanted, position, natur@ of dletress
and athning else to halp,

&044 By whet authority may the opsrator of & ship or air-
eraft station transmit s distress call or messagey

4 dy order of master oy person responsidle for ship,
aireraft or wehicle.

&led What is the intermatiomal dlstress signal to be used
in radiotelephony?

4 TMdayday."

22.,Q What doses the Interceptiom of the word "Maydey" trens-
mltted by radiotelephony announce?

A 8hip, alroraft or other vehicle sending signsl
threatened with serious and eminent dsnger snd re-
quests imuaediate assistance.

33,.,Q What redlo waves may be used under the provislions of
the Tresty ip transmitting distress messages in cease
of sn emergency by airoraft stations?

& Lny waves avallable.

3444 State the priority of radio communicsations in the
mobile servica.

4 Distress, urgent, safely, and reguler communication,

SBed Wastd lulormation must de vontelned in g disgtress
megsage transmitied in an emergency, from & radio
station aboard aireraft flylng over land?y

A As a general rule, an sireraft flying over land shall
signal 1ts position by the nome of the nearest local-
1ty, its wpproximate distauce from this point, 8o«
ecompanied, according to the case, by one of the words,
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Horsh, South, Eest, or West, or in some cases, words
indicating intermediate directions.

What information must be contalned in & distress mese
sage?

Distress ocall, nsme of ship, sireraft or wvehiecle in
distress, position, nature of distress, help wanted,
snd anything else $o help.

When after having sent Lts dletress message an alr-
oraft station ls unable to signal ite position, what
procedure shall be followed to assist others in deter-
mining ite spproximeite location?

Send cell slgnal long enough for radio dlrection find-
ing stations to determine its positlion.

State at least two clesses of gtations whieh eannot be
operated by the holder of & restrioted rsdiotelephone
opsrator pesrmit.

1. Broadesst station other than a reley broadosst
statlion,

2+ Cosstsl telephone or coastal harbor station other
then in Alasks.

3« Ship station licensed to use Pype A-2 emission
for comnunication with oosstsl telephone ptations.

Under what conditions may the holder of & restricted
rediotelephone operstor's permit operate a gtation for
whioh the permit is valid®

If he doesn't maire adjustments to trzusmitter proper.

If equipment is designed so that normsl service will

not eause off-fregquency operstion or unsuthorized

radistion, and if needed adjustments are mede as

§§e&e& by an operator holding & first or second-class
LOOT8e.

State at lemst two olssees of ship stations whioch the
holder of & reatrieted radiotelegraph permlt ls per-
mitted from operating?

l. Any bdroasdoast station other tharn s relay broadcast
station,.

2+ A ship stetion licensed to use 4-3 emission for
sommunication with coastal telephone stations.

3« A radiotelegraph station on boerd & vessel re-
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gquired by treaty or statute %o be equipped with a
radio installstion,

4. Or for the opersation of eny ship telegraph,
coagtal telegraph or marine-relay station open to
publie correspondence.

¥ho 1lg permitted to muke adjustments or tests in the
presence of the licensed operator responsible for the
maintensnce of the transmitter and under his responsie
bility for the proper operation of the equipment?

The licensed operator responsible for the maintenance
of & transmitter may permit other persons to adjust a
trensmitier in his presence for the purpose of carry~
ing out tests or mesiking adjustments regquiring spe-
cialized knowledge or sxill, provided that he shall
not be relieved thereby from responsibllity for the
proper operation of the equipment.

Within what period of time must any psrson reselving
offieianl notice of a violation of the terms of the
Communications Aet of 1934, as amended, Treaiy or
Rules and Regulstions of the Commission, anewer same?

Withale 5 days of receipt of notlce of violation.

What is the obligation of an opsrator whose license
or permit has been lost, mutiluted, or destroyeds

An operator whose license or permit has been lest,
mutilated, or destroyed, should immediately notify the
Commission, submit sworn spplication for duplicate.

If license is lost, must state search was made and
that if found originsl or duplicate will be returned
for cancellation and etatement of service record,

How may the holder of a radiotelegraph or radlotele-
phone firet or second-class license indiocste to re-
presentatives of the Commission that he legally
gqualified to adjust eguipment operasted by holders of
reatricted radiotelephone operator permits?

By posting his operstor's license or a verifisd state~
meat from the Commission ln lieu thereof,

How may operator show proof of his legal gualifica-
tions to operate s radio transmitter?

The original llcense of each station operator shall be
posted at the place where he is on duty or kept in his
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possession in the manner specified in the regulations
governing the class of statlon concerned.

What is so operator or & radio stetion, who has subde
mitted his license for renewal or applied for e
duplicate license required to exhibit a&s his authority
to continue operstion of the station pending receipt
0f the license?

Signed copy of the ag@lieaﬁian for duplicate or re-
newsla.

Wnat is the holder of & rasdiotelegraph or rediotsle
phone first or second-clase operstor &t stations op=
erated by holders of restricted operator's permits,
obligated 0o post et the ststlone?

Bis operator's licenss or a verified statement from
the Commisaion,

How may corrections be mede in s log?

Person respousible for entry shall cross out erronecus
portion, initisl the correction and 1list date of
correction.

Is it lawful to erage sn entyy made 1ln a station logy
Ho.

What are the Commission’s requirements with regard to
the retention of radio station log?

Shall be retained for one year except that logs con-
taining commuications inecident to & disasster or
ineldent to or invelved in an Investigsation shall be
kept untll the PCC says to destroy thom and logs
ingident to or involved in agg elaim or somplalint
snell also be retained until FCC OX's destruction.

How long must the licensee retain a statlon log whisch
involves communications insident to a disaster?

Until notified by the Commission to destroy them.

What 19 the Commisgsion's rule with regard to rough
loge?

Rough logs may ba transoribed into condensed fora,
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vut in suvch cese the originsl log or memorande and
211 portions thereof shall be preserved and mede &
part of the complete loge.

What proecedure should one follow if he desires fo
resist an order of suspension of his operator's
license or permity

Within 15 days or as soon thereafter as possible after
receipt of notice of suspension, the operstor shall
file applicatlon for hearing with PCC. He will file
pertinent material and the Commission will affirm,
modify or revoke the order of suspension &8 o result,

Wnut 18 the responsibility of & licensgee of a radio
stotlon with respect to permitting 1t to be inspected
by representatives of the Commission?

Have station svailable for inspeation at any reason-
eble time,

¥ho is responsible for the control of distress treffiey

The eontrol of distress traffic shall devolve upon the
mobile station in distress or upon the moblle statlon
which 1s suthorized to send snd hss sent the distress
aall. ,

Ars logs subjeect to inspection by representatives of
the Commisaion?

The logs shall be made available upon request by an
authorizsd representative of the Commission.

3y whom may ths log of a radio station be kept?

fmoh log shall b2 kept by the person Or psrsins com=-
petant o do 8o, haviag actusl imowledge of the facts
raqulired.

Under what conditions may a distress mnsssage be re-
trangmitted?

Any station whioh beoomes awars that a mobile station
ig in distress may trsasmit the distress messsge 1n
the following cases;

as When the station in distress is not itaelf in
& positlion to transmit a message.
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In the case of moovlle stations, when the
megter or the person In charge of the shilp,
alroraft or other vehiocle carrying the sﬁaélan
which interyenes believes that Ifurther help is
NE0eB8aTY «

In the cape of other siations, when dirscted
to 4o 80 by the station in control of distress
traffic or when 1t has resson to belleve thet
& distress call which {t hsa intsreepted has
1ot been received by any statlon in a position
to render aid.

59.Q %nst tolerance iu operating power is permissiuvle under
normel clreumslancesy

&

The operating power of all radlo stations shall be
aaintained within the following tolerance of the
asslgued power;

i

When {he meximum power only ig spesified, the
operating power shall not be greater than
necessary to oesrry on the ssrvice and luv no
avent more than 5% wopove the meximum power
gpocified,

When an sxaet power is speelified, the operats
ing power shall not be more thaa 8% sbove or
lase then 10% below such powers

60.4 Under what conditions may a station be opsrated in s
menner other fthan that specified in the station

licenaey

A Duriog & period of emergency in whioh the normal come
munication facilities are dlsrupted as a yesult of
hurricane, flood, sarthquaie, or slailar disasier.

61.Q

Wnhat is the Commission's rule with respect to measure=
ment of the radio astation frequensy?

Ihse licensse of eaoh ststlon shall provide meane for
the measurement of the station frequency. The meassure-
ment of the stetlon freguency shall be made by & mesns
independent of the freguency control of the transmitter
und shall oe conducted in aocord with the regulations
governing the class of station concerned.

62,3 When may operetion be resumed after s statlon has been
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notified to cesnse traaamiaéian pecause of interference
to distress {rafficy

. After notification by the station issuing the original
notice that the station involved will not interfers
with dlstress traffic or until notification thet need
for handling distress traffle no longer exists.

To apply for appliostion blank and appointment for the
exam, write:

Federal Communications Commission
Inspestor District #13

207 Yew U. 8. Covurt Houmpe Building
Haln and Sixth Streets

Portland, Oregon
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CARE AKD USE OF THE QOMPASS

iy M A N e i e R AP0 A M S

INSTRUCTION SUGGESTIONS

This oocurse may be glven to any enrollecs who desire to
take it, but is intended chiefly for those working on
road loomtion parties, timber survey partles, and
others who have occcasion to wse the compass. C(lasses
should be limited %o 12 men.

This course should be taught by & Junior Clvil Engi-
neer, Junior Forester, Disiriet Foreast Ranger, or &
qualified Projeet Supsrintendent, or Foremen.

Ingtruction should be glven not &5 & part of work time,
Lepaons 1 aud 2 may be glven in evenings. Lessons 3,
5, 6, 7, &, and 9 must be glven in daylight, prefer~
ably in the afternoon, after work hours, The firet
part of Lesson 4 should be glven on a clear night,
outdoors, the second part in daylight.

Lessons 1 and 2 may be given indoors. All other les-
sons are to be given outdoors.

This couree gonslists of nine lessons.,

This course should be taught by demonstration by the
ingtrucetor and practice by the students.

Lesson aids are listed 1ln the Instruotion Buggestions
for eaoch lesson., Each student should have a notsbook
and pencil. The following are absolutely necesssry:
Compass (Porest Service staff type) end case, ball and
socket Joint, Jacob Staff, stakes, axe. If the compass
at hand hes no clinometer, omit Lesson 9. Instructions
are referred to standard books on surveying. The fole
lowing are suggested: '

"Plane Surveylng™ by John C. Tracy

"Flementary Surveying"™ by Breed and Hosmer (Vol.l)
"Henuel for Northern Woodsmen™ by Austin Cary
"Surveylng” by Davis, Foote, and Rayner.

Eduocational Material, U. S. Forest service, Atlants,

Georgias
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LESSON I -~ RARTS OF THE COMPASS

Iﬁﬁtr&aﬂ;@n Suggestions

The compsss desoribed in this lesson is the Forest
Service Standard Steff compass, with agquare base, and
clinometer pendulum, simtlar 4o X. & E. #5340. For
other types of staff compasses sdapt desoription of
parts to suit.

The main purpose of this lesson is to sequeint the
students with the parts of the compasss. Have the
students gather sround while the instructor points out
esoh part of the compass. Proceed slowly ao thaet 8ll
become familiar with the instrument. Question each
gtudent as to the names of the verious parts until they
are thoroughly familiar with them.

Do not attempt hers to explain the use of any part of
the instrument. Defer this until later lessons.

The dip of the needle is tsken up in Lesson 4. The

reversed position of E and ¥ on the compass plats is
explained in Lesson 8. Do unot tske time here fo go

into these points. ‘

Let the best students in the slass explain the perts
of the compass to the rest of the olmss. Let all ex-
amine the instrument so that they see eaoh part them-
selvese
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LESSON I -~ PARTS OF THE COMPASS

Lesson Outline

The gompass box is a aireular cese of bress or sluminum
with a glsss top so built as to practically exolunde
noisture, The box 18 mede of one of these metals be-
cause they do not affeeat the compasss needle. Iron or
steel would attract the magnetic needle.

The asmpagganeeéke is a steel bar pointed at the ends,
and balsnced omrefully on & nesdle pointed pivot in the
center of the box. The needle rests on a Jeweled beare
ings. The north pointing end of the needle ig usually
merked by & small engraved arrow. On the south end of
the needle a small weight of wire is attached to com~
pensate for the downward dipping tendency of the north
sud of the needle. When allowed to move freely, the
compsss needle will swing from slde to side until it
comes to rest in & north and south direction.

The pesdie stop consists of a brass lever and sorew for
clampirg the needle againsi the gleass of the gcompass
box, thus reising the needle off the pilvot to prevent
wearing of the pivot when the compsss is csrried.

The four prineipal polints of the compass are North,
South, East, and West. 4 complete circle is divided
into 360 degrees and each guadrant or fourth of a
cirele, is therefore divided into 90 degrees. These
degress are marked on & ocirele lunside tne compass box
and the elrele is so placed that the ends of the needle
almost touch the gradusted cirsle so that degrees are
aasily read. The gquadrents are marked from North and
Jouth, both of which sre zeroy therefore, East and West
are marked 30 degrees.

Located at the zero points {North snd Bouth) of the
sompasa box sre two slitted gights, or vapnes, 80 placed
that when sighting through tha‘aifis, the Llne of sight
pagses through the two gero points and the plvot whieh
supports the needle st its centers, The sight vanes are
hinged so that they may be folded flat on the top of
the compass box when carrylug the compass.

Ths sight vane st the south end of the compass has
a Bimple 8lit; the vage &t the north end has s wide
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811t in the center of whieh is & fine, vertical wire.

liost compasses are equipped with spirit level tubes by
which the compsss is leveled. On some compasecs, the
splrit level ig eclireuler spd is mounted inslde the box.
In other types {two level tubes are provided, mounted at
rizht sangles t0 eagh other snd plaged eithey inside the
box, on the base outside the box, or on the arms of the
compass in older types.

Inside the gompsss box, suspended from the pivot is a
pendulum arm, the end of which is provided with a wire
for reading degrees on the glinometer sro. When the
compass is turned on its sile, 8o that the pendulum
swings freely, the degrees of rise or fall may be read
on the arc which is gma&uataa to degrees for 90 degrses
in esch direotion from “plumb,” whieh is gero.

The square base of the aﬁmpaas box hes two edges marked
in degrees ss & protractor for plastting bearings or
angles, one edge gradnoted in inohes and tenths of
tnahaa, the other edge gradunatsd in inches snd eighths.

The ocompass box is mounted on & brass ball and socket
joint, one end of whieh serews into thé box, Lhe Other
fite over the end of a Jaoob Staff or compass trivod,
The frietion of the ball against s leather weshey holds
the gompass in whatever position it is8 placed and by
this means the ocompass ie leveled., The upper part of
the joint containg & gpindle on whish the compass turns
freely. After being leveled and sighted, the compass
may be clamped in position by a thumd serew. The
cnurled euff that tightens the ball has a segment ont
out of it to permit the compass to be turned on its
edge while mounted on the Jaoob Staff or tripod.

When in use, the gompass is uvsually supported on &
Jecob Staff whioh is ebout %% feet long. The top end
is shaped to fit the bottom of the ball sund socket
Joint, the bottom is armed with an iron shoe., 4 light
tripod is sometimes used fo support the compass.

The eompmsss is ususlly carried in & lesther sese whigh
is provided with a shoulder atrap and with belt slits.
Ths cuse containe a pooket for the ball and socket
joint,.
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LESSOR I ~- CARE OP THE CUMPARS

Instruction Suggestions

Demonstrate each gorrect practice in caring for the
sompass. Let the student handle the compasss and become
fanilisr with eaoh point of ocare.

Anplify the discussion under each point in the lLesson
Outline. Bring out, end let the students bring out,
incidents in your own camp which demonstrate correot
and ineorrect practices in cering for & compass.

Zeep thls legsorn in mind for use with lster lesson on
the use of the Instrument. Correst every error of
omission or commission 88 it ocours in field practioce
with the compassa.
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LESSON II -« CARE OF THE COMPASS

3

Leason Outline

The compess is & surveying instrument of conslderably
greater accuracy than might be supposed by the novige.
It is an instrument of precision, costing about $75.00,
and warranits the greatest cars in hendling ¢o avoid ’
damage or throwing the instrument out of adjustment,
thus preventing socurate work.

When not in use the ocompass should slways be plaged in
the leather osmse.

The needle should be clamped so that it does not
move, thus preventing wear on the pivot or ohipping of
the Jjewel. The clemping sorew should not be tightened
too muche Turn it essily until it is snug.

The sight vsnes should aslways be folded down to
preveat them from being bumped out of alignment.

The bell end socket joint should be unserewed from
the gompass rather them the spindle being detashed by
removing the thumb serew. The latter method frequently
causes loas of the spindle or the thumb screw. The
ball end socket joint should not be left on the Jacob
Staff while ecsrrying.

The eompess, elthough in its case, should not be
placed on the floor of a truck or in & tool box where
it may receive jolts sufficient to damsge i%.

The compass should be held by the compassman or
slung acroes his shoulder by the shoulder strap or
sarried in the case an his belt.

When in use, the oompass ghould never be left unattends
eéd by the oompessman responsible for it because it may
fall over or be inogked over, seversly damaging 1t.

The Jacob Staff should not be thrust into the
ground with the compass attached. Always set the staff
first, then pluace the compass on it.

Hever forece any part of any surveylng instrument.
411 parts are made to work essily., If they do not, the
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pert ie probebly damsged or out of zdjustment and
further damage will result from foroing.

When moving from station to station the needle
should firet be clamped, the sight vanes folded down,
and the gompass, with ball and socket joint attached,
removed from the Jacob Staff, and either carried in the
hand or placed in the eampaas gase, which usually has &
? gmg inte the face to acoommodate the ball and sooket

oLt

, The knurled ouff on the ball asnd socket joint
should be tightened only enough to hold the compass in
position. If the ocuff is tightened too much the com-
pass 1ls not leveled easslily and the leather washer is
compressed so much that it loses its frioction and the
ability to hold the bell easlily.s

The oompess shovld never be left overnight in the
woods. The instrument is light and easily carried and
there is no exeuse for thue failing to protect it from
domage and theft by the simple expedisut of earryiﬁg it
bagk and forth to the Job.

The leather csss and shoulder strap should be dressed,
et least twioce s year, with Heat's Foot 011, to pro-
gerve the leather, When ripe ooccur in the s@wa seams,
they should be repaired ocurrently by sewing with w&xad
thread.
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LESZON ITI -- READING THT COMPASS

Instruetion Suggestions

This elass should be held outdoors ir good light where
1ittle or no loeal sttraction will disturdb the needle.

The instructor should set up the compass, explaining

- eash operation &8s he does 1t.

Turn off the beering ss suggested and show each student
how to resd it.

Explein the reversed position of E and W vntil &ll
underastand 1it.

Let esch student read a different bearing snd glve you
the reading., Check esch one's scouracy.

Let sach student set up the compsss end turn off a
beering you give him. Correct each errvor in setiing
up a8 soon &8 it ococurs. Check the sccuragy of tihe
bearing be turns off. Have esoh one take down the
compars properly and give it %o the next men who in
turn sets up, turns off e beasring snd texes down,

Repeat this lesson &8 often as necessary until each man
becomes fairly adept at setting up, reading & bearing,
gna taking down before proeeeding to the followlng
eBBON .
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LESSON III -~ READING THE COMPASS

Lesson Qutline

How to Set Up Compass

The compass, with ball end socket joints detached,
should be in the case on the belt, irn front. Both
hands should be free to use the Jacob Steffs Set the
staff at the point indiecated by a series of churning
tarusts (espeainmlly in etiff or gravelly soil) using
both hande. Set the staff so firmly that it will not
lean or fall overs. 8et the staff as nearly vertical ss
conditions will permit. '

Remove the compess from the gase. Sorew the bsll
and gocket Joint to the base of the compass. Plsoe the
compess gently on the staff, the heed of which fits
futo the bottom of the bell and socket joint. Raise
the gight veneg. Loosen the thumb serew on the
gpindle,

Level the instrument by moving on the ball and
gocket Jolnt, with the hands holding the base of the
instrument, observing the position of the bubbles in
the level tubes. Remember that the bubble is in the
high end of the tube, Bring it to the center of the
tube as marked on the glass. Do this for both tubes.

For instruments having & eireulsr levsl, bring
the bubble to the center of the oirele.

To ohegk the level of an instrument with two level
tubes after both bobbles have been brought to the
genters of the tubes, turn the compass slowly on its
spindle to several positions. OQbserve whether the
bubbles come to the cernters of the level tubes in sll
positions. The oompass 18 then leveled.

Unelamp the needle., Let it swing freely until it
comes to rest. A lively needle will continue %o guiver
efter swinging motion stops. 7The compsss is now ready
to use.

Resding Bearings

Turn the compsss slowly until the north end of the
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needle is exsotly opposite the O at the north end of
the compass box. The sight line am observed through
the sight vaxes is now on a megnetic north lius.

Turn the compass slowly about 45 degress to the
right, to Bortheagt, Note that the needle remsins
stautionary; the compass box turns., Note that the
gradnated ring is marked to degreecs end half degrees,
the latter ghown by short lines, the former by longer
lines. Fash 10 degrees 1s marked by a number (10, 20,
20, eto.), the 5 degree marks vetween (15, 25, 2B), by
a long liue,

To resd the bearing, stert from North, eount by
tens to the laet numoered mark, then count the degrees
to the needle point. Observe the nesrest malf degree
mark. dquarter degress are estimeted, Assume the readw
ing to be 454 degrees., This bearing 1s glven as "North,
45 and % degrees, Fast" end 1s written as "N 454° B,
&lwgys read bvearing from North or South to Eest or
west. -

The ¥ and W merks on the Compsss Plate

Note that when the line of right of the sompaass
waa turned to NE, the needle, remeining statlionsry,
epparently marked 45% degrees im what would be the
Northwest quartsr of the compass box, If W was marked
on the surveyor's compass 28 it 18 on some other oom=
paases, the bearing would resd "North 455 degrees Pest"
instead of "North 45% degrees East." Therefore, to
sheok the reading of bearings, &nd so that they may be
read directly from the compass plate, the lettere E
and W engraved on the compsss plate, are deliberately
reversed. With this srrangement it is slmost impossible
for the compassmsn to reed the wrong bearing as he ocan
always tell by & glance st the north end of the needle
end the letters N, 7, S, and W, on the compass plate,
in which diresetion he is sighting, though errors are
ocoasionally made by reading the south end of the
needle instesd of the north end.

After the bearlug has been read and the compassman
is ready to move, the compass should be taken down for
carrylug with the following polnts observed:
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First, clamp the needle

Seeond, olemp the spindle thumb serew

Third, fold down the north end sight vane

Pourth, <fold down the south end sight vane

Fifth, plek up the compass by the ball snd
socket jolnt, PFPlece in csse on belt or
carry in hend

Sixth, plek up the Jacob Staff

Rever piek up staff with compass mounted on it
beesuge the instrument may essily fall off and be
damaged.

Never unsorew the g@pindle thumb sorew so that the
lower portion of the ball and socket joint remains on
the Jeeob Steffy To do so will likely result in the
ioss of the part.
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LESSON IV == DPCLINATION, VARIATION, WD LOCAT ATTRACTION

1.

B

Instruction Svggestions

Deglination may be taught best by setually esteblishing
& true meridian and showing the students the deslina~
tion of the nesdle.

O & elear night, select s place where Poluris maey
be seen snd the ground will permit of s falrly level
gight to the north for about 100 fect. Set & stake;
set up the compses lmnediately behind it. 8ight on
Polaris with the compsss, 1lluminsting the sight vanes
with & flsshlight or lantern. Polarig esn probsbly be
sighted through the sight vanes, since the altitude of
the star will be less then 37° in this Region. Be sure
to point out to the students how Poleris is found from
the Big Dipper. Suggest that motion of Polaris be ex-
rlained, and that $his instructlon be given whex the
star {g et oulminetion, this veing determined by posi-
tion of Big Dipper. Thus magnetic desclination can be
determined for any locality, sufficlently cloase for
compass readings. For the purvose here, the motion of
Polaris may ve ignored and the star assumed to be &
fized point,

Then set s stake about 100 feet away on the true
north line.

The next day or at the next class in daylight
desslon, g8t up agein at the firet stake and sight on
the ssoond. Rolense the needle and show the students
that the neasdle points seversl degrees off north. For
théa %gssan the compass shouid not have the dealination
86t 01l s

Then set off the proper decalination on the compsss
8o that salthough the needle gtill polnts to megnetic
north, end reads O, the gight vanes are sget on true

‘norths Show the students how this is done,

Variation of the declination should bhe dissuesed with
the oless, but sinoce these varistions are of little
importance in ordinary surveying, no great amount of
time should be spent on them.

Demonatrate local sttrasction with san axe or other plegs
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of iron or steel and, if possible, by proximity to an
electric line., Defer reading bearings fyom both ends
of & line until the next legeson, in whioh thle is taken
UP
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OF IV -~ DICLINATION, VARIATION, AKD LOCAL ATTRACTION

&

De

Legsgon Outline

Deeclination

The compass needle points in & northexlg direction
but does not point exactly to true north. True north
is the dirsction which 1f f£ollGWod would lead exmctly
to the Horth Pols.

True North mey be ascertained by sighting on the
Forth Star.

The compass needle, instesd, points to the
Hagnetie Horth Pole which is severgl hundred miles from
The true north pole. The sngle between the Megnetie
Hiorth Pole and the True Horth Pole is ealiled the liag-
netic Deglinetlion. This sngle varies from plaeee to
place. Deglinations have besen obgerved snd recorded
at a lerge number of places. Lines eonnecting pointe
of equsl deslination are salled isogonie lines. It @&
happens that 8t & nomber of plsoes eolination is
zerc snd the compass needle points trve north. The
line connecting these points is esllied the sgonie line.
This asgonie line runs across the Unlted States approxie
mately from the corner of South Carolina, Georgls, and
the ocean, northwerd across South Carolina, North
Caroling, Teanessee Rentuoky, Ohio, Indians, and
¥iehigen. (Refer to en igogonie chert)

Eagt of this line the ocompass pointg west of true
north and the declinetions are called Wsst Deolinations.
ieet of the agonic line, the sompuss nesdle poLnts eaa¥

rue north and the &eeiin&tiams are galied Eanst
neelinatiaﬁa. In northern Haine the deselination
smounts to Sl degrees, West Declination, in northern
Washington, the aeciiaatian amounte to 24 degrees Eaost
ﬁealinatiaﬁ.

Yaristion

The angle betwsen Magnetic North and True Forth,
that is, the Declinstion, does not remain constant far
any glven plages The changes in the value of the
Deelinution are called Variaefions of the Dsclination.
They are:
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1. Secular Variation

Seocular variation msans the slow change through
the years. The agonie line is moving slowly westward
and deelinations are consequently affesteds The
sogular change amounts to & few dsgrees over a period
of 50 years.

2.+ Daily Vsriation

The compsss needle varies sbout 7 minutes of aro
esoh daye. In the morning the needle swings east until
about 9 o'eloclk, then swings west until about one or
2 o'oloek. Tien 1t swings slowly esst agaln until
about & o'elock, where it remalns praetleally steady
during the nlght. This variation nas little or no
effect on ordinsry work with the compass.

3+ Annual Variamtion (Suggest this be omitted as
negligible, Many suthoritatic works do not
mention 1t.)

Thers 18 & periodic varistion of about one minute
per year ealled the snnuasl variation, but this is so
amall that it need not be considered in survey work.

4. Irregulay Variations

The compass needle is subjeet to irregular varise
tions due ohiefly to megnetic storms. Tnese storms are
unecertain in oharseter and ocannot be predioted. They
are, however, ususlly obgerved whenever there is &
displsy of the Aurors Boreslis. The varistion amounts
to a® muoh as 20 minutes, in the United States.

In spite of these varistions, ths compass 18 &
reliable lnstrument and the surveyor need ordinarily
con¢gern himself only with the determination of the
declination. The compass is the simplest instrument
for determining direotion from a detached point.

Loecal Attrasction

Any iron or steel objects, such a8 sxes, tapes,
chain pine, inives, ete., will attrset the needle.
Eleotrio wires have the same e¢ffect. Deposits of iron
ore or other magnetic materials will also deflect the
needle. In surveying, carxe should be taken to keep
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iron or stesl objeots awsy from the ocompass. The
compesasman should have none on hig person.

Locel attraction can be detected by reading the
bearing from both ends of & line, If the bearings
differ, loeal attraotion i@ present st elther or both
gtationg.



LUBBON ¥V = RIMPING ZTRAIGET CONPASS LINES

Iugtrvetion Sugeestlons

L. The purpose of this lesson is to teach the students to
run & straight line with the compass in spite of loesl
atiraction.

Ze OUrganlze the cluss into parties of four. Give this
lesson to only four men et & time. Repest the lesson
s often ¢3 necessary untll all members of the class
have worked sll positioms. Rotete esch of the followe
ing positions:

is Compegsman
2+ Recorder

3¢ Front rodman
4. Rear rodmep

¢ Provide:

i. Compess

2+ Jacob Btaff

“e Front rod) Simple home-made rodg will do.
4¢ Reayr rod )

b5+ Stakes

6. Axzes

T+ Notebook headed as follows:

Station e toTWard Bearing  Back Besring
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Seleet & polnt st whiech you are reasonably sure thers
is no loocal attraction. Drive a stske, set up, give
the oompsssman & hearing, have him turn it off on the
gompags and line irn the front rodman. Check the veare
inge. Have the recorder put 1t in the notebook.

Procead to the new ststion, set up, read the back bearw
ing, ohesk it with the forward bearing. If they agrece,
turn the compass 1809 end set a new station shead.
Proceed in this manner, having the membera of the party
worg at esnch Job.

If the bsok besring st any statlion dovs not egree with
tre forwsrd atatioun {snd both readinge are eorrect,
and the noedie moving freely), turn 160° from the back
bearing, thus prolonging the gtraight line in spite of
local sttraction,

If no looal attrasotion oceurs nsturslly, create the
condition by pleeirg a piece of iron near the oompass.

Ihe form of notes will appear about as follows:

Station Forward Besring Back Bearing
1 ¥ 53% % ’
2 ¥ 53° B s 53° W
3 N 58° 2 s 53° W
4 ¥ 59% & s 59° w
5 N 58° & s 52° W
6 s 53% ¥

There was evidently local attraction at Ztation 4.

In this lesson psy no attention to distance. Stay out
of brushy country if possible. BSelect stations not
more than 100 feet apart. The more set ups that can
be made in the class period, the better.
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SEBUON ¥ owe RUBH NG CURAIGHT COMPASS LINTE

wesson Cutlineg

“ne vack vearing of & line at both ends of whilch there
ig no lLocal attraction will be exsetly the same In
value a8 the forward bsaring, but in the opposite
quadrent. A forward bearing in the FP quadrant will
have & sorresponding back bearing in the BW guedrant;

a forward bearing in the SE quadrant will have & core
responding baek vesring in the HW quadraﬁt. For ax-
ample, the direction of & line may be 5 299 W, Running
in tna appeaiue direetion, the bearing of the line
would be N 5y° E.

In reading the bearing elther forward or basck, the
gompassman always stands at the 8 end of the gompass
box; looks through the sight vane with the sllit, at
the one with the wire and resads the north end ef the
needie,

The following common mistakes in veading the compass
should be guarded sgainst.

i« Resding the wrong end of the needle.

Ze Hot letting the needle down on the pivot.

b« HResding the wrong side of the 10th degres,
thet is, 6510 instesd of 599.

4, Resding & needle which, on saccount of dullness
or improper gentering af the pivot, or im-
proper leveling of tne compass, comes to rest
slightly off of its natursl free Eﬂiﬁgiﬁg
position.
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Instruction Suggestions

The purpose of this lesson is to teach the students how
to read the sompess bearings of a broken line, such as
might be encountered in traversing & road or trail.

Sslest an open flelg, free from brush, for this lesson.
Drive about 6 s%axaa, numbered aonasa&tivaly, at
distances apsrt of 50 fo 200 feet, in & broken or szig
z8g line, Do not attempt to meke & closed traverse as
this will tend to be confveing.

Organize the class into parties of four snd glve this
legson to only four men at 8 time. KRotate positions

of the four men until eacn has worked st the Jjobs of

compassman, recorder, front rodmen, rear rodman. Re
peat the 1&8&93 es often sg nocessary to incluvde the

entire clone.,.

Provide the following:
le Compass

2. Jsoodb Staff
3. PFront rod

4+ Rear rod
B+ Staiss
Sa Axﬁ

7+ BHNotebook, ruled same as for Lesson b.

Have the compassman get up at station 1, sizbt on
station 2, resd the bearing, eall it correctiy to the
regorder, who entors 1t and repessta 1t a8 2 Chetk.

dave t he compassnarn wmove ansud to statlon 2, set
up and read the back bearing, csll it $o the resorder,
who enters and checks it by repestiug. Have the re-
corder gompars the forward and eeek bearinzs for loesl
attraction.

Have the comrcassgman 8ight on station 3 and read
the bearing, entering snd cheeking ss before. Continue
this to the end of the traverse, Lst each member of
the porty have s turn ab ali vositions, sach eompassman

o

maging at lesat & set ups.

Do not bother about distances.
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If no local attraction exists, the form of notes will
look about as follows:

Station Porward Bearing Back Bearing

1 s 39°

2 s 1°E N 39° B
3 s 89° W ¥ .1°w
4 N 50° W N 89° E
5 N 10° E s 50° E
6 s 10° w

Keep the points of previous lessons before the students
at all times. Correct every error of omission or com=-
mission when it occurs. No Lesson Outline is given
with this lesson. The object is to develop proficieney
in actual use.
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LESSON VII ~- MEASURING ANGLFS TITH THR COMPASS

Instruction Suggestions

This class shonld be held ocutdoors. Provide a compass
end Jasob Staff. Provide notebooks or paper and pen-
ciles to esch student.

Deomonatrate eamch problem in the Lesson Outline on the
compass, in your own notebook, and have the students
work each problem in their own notebooks.

Repeat this lesson until all studente have had a chance
to worx easch type of problem on the compass itself,
Very subseguent lemsons with different probleme and
have each student work all of the problems. Impress
the faoct that profleiency comes only with practice.

Bring out the uvsefulness of thie lesson by eltations
of practical examples in their own experience in the
work of the ecamp.
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LESGON VII ~- MPASURING ANGLES WITH THE

Lesson Qutline

Zo Caloulste ingles from Bearings

The surveyor frequently needs to determine the
angle betwsen two Intersecting lines, such ag property
lines, and to do this, he reads the beariang of both
linsesa.

1. Bearings in the same quadrant.

Bo diffieulty ocours 1f both beerings are in the
same quaérant as for example: The bearing of the first
1ina ia ¥ 10° E, the bearing of the aeaand live is
N 37° the &agle between them being 27%°, by simple
subtra@tian (Pige 1}

444 NE

Sw SE
S
Figure 1

fhe same method apyliaa to bearing in other gquadrsnts
a8, for exsmple, § 79° W, and § 13° %, the angle be~
tween them is éﬁﬁ by subtraction.

£. Bearings in adjacent northern or southern quadrents
{NW and RE, or SW snd SE).

When the two bearings have the same initial lete
ter, thet 18, § or 8, simply add the two bearings as,
for example, "the bearing of one liﬁﬁ is ¥ 15° E, the
besring of the gecond 1line is F 30° #. Both have the
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same initlal letter, N, thersfore, they are a&éad»

30 + 16 = 45 , which is the &ﬁglﬁ between the two

lines. (Fig. 8)
\ N

e
4’/
J\ﬂe

S
Plgure 2

D B@ wrings in sdjosent eastarn or western guadrants
{NE and SE, or NV snd SW).

Adjacent esstern and western gquadrante have the
same end letter as E or W. 1In this case subiract eash
hearing from 90 degrees an& sdd the reeulta. Example.
Find the angle between N 19% ¥ and & 26° E. Both
baannga end in the seme letter, therefore sre in ade

gent E qaaﬁranta.
- 19°%°= 719, 90% . 28° = 2%, 62° + 7% = 133°,
(E?ig\ 3}

N

g

/733 °

>
™
OQ

Pilgure 2
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4, Besrings in ﬂlagOﬂally opposite guadrants (XV snd
ﬂﬁ and SW).

In diagonslly opposlite guadrants neither the
initisl letters nor the end letters ara alike, PFor
example, find the angle betwsen ¥ 60° E and 8 19° W.
Refer to Flaure 4. N

of
N"o 30°
W /} £
5‘ 00°
N
/o"je/
?1g&ra 4
Subtrast 50° from 90° = 30°
1 wh&lg quadrant = 309
Add 19

direoat = 19

To avold mistekes, compessmen will do well 1o
dresw similar diagrams when oaloulating sngles.

In the foregoing parasgraph, angles have been
caloulated from two bearings. The gubjeoct of this
pearagrapn is the ealoulation of the second besring when
the first beering and the angle sare known. The sur-
veyor frequently needs to furn sn angle from the line
he is running and to find the bearing of the new line.

1« The simplest and most praotlcsl way to do this is
by oounting on the compass, and this method is fre-
quently used by ocompessmen. The compuss is sel up aund
the nesdle reads the bearing of the first line. The
compassmar le given the angle to be turned off, either
to the right or to the left. He then sounts on the
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graduated ring the number of degrees in the angle and
thue finds the new bearing. For example. Suppose the
bearing of the firet line is ¥ 23° E, the compassman
is to turn an angle of 80° to the right; Ka gounts to
the right 87° to Eset, which is 909, then 13% more im
tha Southesst quaarant which glves him & bearing of 8
77° E. This method ¢an be applled equally well for
angles of any number of degrees, elther to the right
or to the left.,

2. Howsver, the compsssman often has %o caloulate the
beaering of & line at & given angle to the originel line
without having the eompass in front of hims The
"preotical”™ method is aleo slow and cumbersome. There-
fore, the compassmen should learn to easlcoulste bearings
mathematiaally, without the use of the compasss itself,

For sonvenlenae In somputution, all angles
meassured to the right or glogkwise, are plus; to the
left or aauntereioakwisa. minug. This applises not
only to snzles measurea in the field but to bearings.
Thus NE and SW bearings sre plus end NW and SE bearings
818 miouB.

The problem glven above would be solved as fol-
lows:

1. Write down the bearing of the first line, with
the proper plus or minus sign behind 1%, acaa?ding to
the guadrant it is in, thus:

¥ 23° 2 +

2+ Write down below it the angle to be turned
off with the proper sign behlnd if, sccording ss it is
right or left, thus:

) 23 +
&9 +

3+ Then, if both signs are plus, orif aeth signs
ere minug, add, IT ome sign is minus, snd the other
plua, gastraaiﬂ

N 232 +
80 +
Add I 4

4. 7Then give the angle the initial letter of the
-bearing of the first line, in this case ¥ and the sign
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(+ or =)« In this case "W 118° +" means the angle is
to the right 112° from Horth. 909 from north would be
eaat; 180% from north would be south. Since 113° is
between the two, the guadrant must be SE.

5. Then subtraet 113° from 180° which equels 77%
The besring of the second line is them & 77° &,

The whole problem would appear ass followe:

¥ 239 4 180°
609 + 112°
5 TI39 » g W0 &

The following ie & case In which both signs s&re
minue. The bearivg of the first line is 8 199 E. The
angle to be turned is 40° to the left, Then:

S 199 £ -
409 -
(add) s B9

Hote that sdding plus signs gives & plus; addings two
minug slgns gives & minua.

In subtrsoting the remsinder take the sign of the
larger quantity, either plus or minus.

Then the minus sign (8 59° ~) mesns the bearing
is 699 to the left; the letter "8" indicstes from
south. 599 is less than 90° (which is East). There~
fore, the quadraut is S8 and the bearing is 8§ BY° E,.
The following example illusitrated s case in whieh one
slgn is minus, the other plus. The bearing of the
first line is S 19° E. fThe angle to be turned is 400
&9_ ﬁgﬁ righte Theng

8 lgg Em
40 +
{subtraet) S ﬁ%" +

Since 40 i8 greater than 19, the slgn 18 plus, moaning
to the xiéhﬁ‘ The letter is "3" meaning from the
south, 81° to the right from south will be In the
Southwest quadrant; since 219 ig less than 909 (West),
the besring is 5 21° w.
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LPSS0N VIIT -- DESTING THE COMPASS

Instruction Suggestions

Phe purpose of this lesson is to seguaint the students
with the tests for proper sdjustment rather than with
the methods of meking sdjustments. Impress upon them
the importence of not trying to adjust s compass.

Demonstrate each teet yourself and then let the atu~
dents cheok the instrument.

Refer back fto Leason 2 on the Care of the Compass and
show how csrelsss use resulte in maladjustment.
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BECQY VITIT -- TISTING THE CUNPASS

Lesson Qntliﬁa

Chiefly because of ssrelesg handling, compssses get

out of adjustment apd while so sre not reliasble sure
veying instruments. The following tests sover the
ugual maladjustmentes of the insgtrument end are given
80 ugers will know {f Instruments are in adjustment.
Vgers of compesses in the Forest Service should never
attempt %o meke adjustments. 4 compass out of ad~
justment, should be reportsd to one's official superior
who will have the instrument repalired or sdjusted by
the makers, by tne Supply Department, or by s qualified
sngineer,

Leyels vut of Adjustment

To test the level tubes, proceed ag follows:

1; Bet up the sompsss flymly.

£« Level the instrument, thet is, bring the
bubnles to the cenmters of the tubes,

3. Purn the lnstrument half way around.

4. If the budbles return to the centers of the
level tubes, the levels are in sdjustment.

Bs If the aubhles do not return to the oenters of
the level tubes, the levels are not in ad-
juatment.

Yesdle Not Horismontsl

If the wire weight on the south end of the needle
ig not in the proper position, the needle will not be
horizontal, consequently, it will not wmove freely or
may wear the pivote To test:

l+« 8et up the compass firmly.

Z2e Level the lustrument, being sure the levels
are in adjustment,

3s Observe If both ends of the needle are slmost
exaotly ou the level of the top of the gradue
staed ring,.

4« If the needle 1s not oroperly oalanced, one
end will be loweyr t han the other. The usval
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case 18 that the north end of the needle &ips.

Sight Venes not Perpendicular to the Plate of the Com~
e « L2 : ;

As a result of & blow or of careless oarrying, ome
or both of the sight venes may not be perpendicular to
the plate of the compsss. To test;

1. Bet up the compaes,

2. Level the inatrument csrefully.

4+ Heng up & plumbeline nesrbye.

4. Sight on the plumb-line.

5. Observe 1f the slit in the rear sight snd the
wire in the front sight coinclde with it,

6. Either one or both of the sight vanes msy be
out of adjustment.

Heedle Bent or Pivot off Center

Melad justments of this sort ocour only 1f the in-
strument has been badly sbused. The asdjusiment ls very
delicete and ususlly requires the services of a
8killed instrument maker., To test:

1. Set up the compass.

2+ Level carefully.

J« Set the north end exaectly st 09,

4. Resd the South end.

B. If the south end also reads exmetly 0°.

6« DTurn the compass one gunarter turn snd set the
north end exactly at 90°, If the south snd
also reads 90° the needle is straight and the
glvot 18 on center.

7« Thie may be tested at several other positions
to be sure.

8¢ If 8t any position, the south end does not
read exactly 1l80° from the north end, either
the needle is bent, or the pivot is off
center, or both.
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LESSON IX -- USE OF TUR CLINOMETZR

wonwi

Instruetion Suggestions

The use of the olinometer on the compass is limited in
practice. However, this lesson will afiord the meens
of introducing vertical angles. This subjeot is best
covered in the study of the Abney level,

Hold the olass outdoors where gome ohanges in elevation
are avellable. Have esch man practios reading the
vertical anglea from point to point after the in-
structor hss demonstrsted the procedure.

Demonstrate how the slope of & hill or of 8 roof may
be messured in degrees by nlacing the compass edgewise
on the surface.
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LUSSOE IX ~- USE OF THE CLINOMETIR

S U AP RO BN TN

Lesson Outline

In the first lesson mention was msde of the olinometer
are, the penduvlum, and the segment cut out of the cuff
of the ball snd socket jolnt to permit turning the
compass on lts slde for the reading of sngles of rise
and fall, These angles are called vertical sugles.

~ To resd & vertical sngle with the compess ¢lin-
ometer:

l. Bet up the compess with needle alamped,

2. Turn the ball end socket joint so that the
slot 18 on the right haend gide, looking
forward.

3+ Turn the compass on its side, so that the
pendulum swingas freely.

4. Measure the distence from the ground to the

- center of the compass,

8+ Hold the same distsnce on & rod &t the far
point.

8+ BSight on the point thus merked on the rod.

7« Read the verticel angle on the glinometer arc.

Thie angle 1@ then the same as that from the
bottom of the Jaoob Staff to the bottom of the rod.

The pesdulum elinometer 18 not & very accurate
instrument for meassuring verticsl anpzles and is not
often used for this purpose. The Abney level is a
much better lustrument to use.

The compass mey be removed from the Jecob Staff
and placed on 1%s edge on the slope to be messured and
the angle determined. This is often done by geologists
in messurinz the dip of 2 vein of minerals.
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INSTRUCTION SUGGRSTIONS

A. This sourse should be faught by an experienced fire
chaser, someone who has had experiencs in the field
preferably.

B. 7The course should be given in the field go that the
student oan get actual practice in the busineas of
chesing fires,

C» The gourse presupposes & course in the care and use
of the eompsas.

D. 4 gourse in pacing should also be glven in conjunction
with this course.

E« This course consists of three leasons.

F. Before slosing the course lay out field problems to
test the abilities of ths students to reach thelr
objestives. Stimulate sotusl fire conditions as nearly
a8 possible.

&+ Haoh men must have & hand compass, pencil, notebook,
end field clothes.

He Encourage & questioning atiitude on the part of the
students. This will msks the meintenance of interesi
eagler and lnsure the best resulte.

I. 4 review of mapping should be held if the {ime between
the teeching of the two courses ig very zreat.

X1Ten, Clay, The Western Fire Flgnter's Manual, western
Forestry and Conservation Assocliation, Portland, Oregon.
Us Se F. 8., Horth Peeific Region, Gusrd Handbook, Porilend,

Oregon, 193&, revised,
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SESSON I -~ RECEIVING INFORMATION

As far as 1s possible, simulate the conditions ss they
will be In the field. Have a phone set up and use it
to glve the Informstion sbout smokes to praetioce the
raegeliving of information.

Emphasize particularly the necessity for getiing sall
the informatlion thet ils likely to be needed. Once the
fireman has left the phons or radioc he must rely on
the informstion that he hus gathered. No more will be
fortheoming.

This lesson cesn be condusted indoors and may be given
ag an evening sesslon.

The ftreinees ghould have notebooks and paencils for the
taxing of notes.

Meke sure thet they understesnd the use of the sompass
and the use of maps.
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LESSON I -~ RECEIVING INFORMATION

Lesson Qutline

The fireman's prineipal job i{s the finding snd
putting out of fires, Before & fire can be put out it
must be found. If the fire is not to attain lerge pro-
portions 1t must be found quickly, partieulsrly under
certain conditions. Minutes Count. ~

If the objective of finding all fires while they
are still emall enough to put ocut by amell crews is
reached, many of these fires will be very difficult to
finds The fireman mmat rely not only on physiosl
provess of being able to stand sustained periods of
walxing but muet use all of the ingenulty that he
posseszes. He s fighting sgainst time because time is
alding the fire to get & good stars.

Fire chesing i of squal importance with fire
fighting. They are the important partes of a fireman's
jobs

The effectivenese of the fire chaser depends on
hig getting away in the least possible time. His
gupplies and sguipment should be prepared in advance
end should usually sonsist of:

l. B8msll supply of lookout forme

£+ Map of the gountry in which he 18 working

%e A good compass (preferably sn azimuth compassg)

4, Bmall ruler

&+« Protrector

6. The regular prepared peck containing supplies,
shovel, pulaski, water beg and pump, &nd
blanket 1f desired.

Recelving Information

When & fire is reported it is important that the
date furnished by the lookout and the platting officer
be written down in full.
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Any or 8ll of the following information may be
needed;

Ubserved from: The firvemen wanis $o know whst
lookott can Bee the fire.

ﬁiimﬁ%h: 2?0 oompute baoksights and get the look~
outs' lines of sight.

R Digtance: This is neceded mainly to sheck loceo=
bion. -

Yerticle angle: Nesded to spot locations on
panoramic PhOLOZTEphS .

socution by legel subdivislons: Needed to spot
the location éﬁxﬁha map and $0 looete the fire in the
fleld by survey merkings.

Yolume, charaster, snd eolor of smoke; Needed as
e gulde In picking up the smoke and in telling what
%ind of & fire nay be expected.

Snoke drifting from: Neseded to gulde fireman to
§Lgh§ or 1ef%t of 1ine of glght 1f firs iz not easily
lound,

Base of smoke (not) sighted: Tells the fireman
whether or nol he osn baekelight to the lookout from
the vieinity of the fire.

kooation by loeal landmarks: These often aerve
better to iﬁeﬁﬁgfy the Tocatlon of the fire and may
give the fireman starting points from which ¢o run 8
compasy line.



1,

Be

B

4.

B

]
w
<

LESSOR IT ~- TRAVELING TO THE PIRR

Instruction Suzpestions

Zmphasisze the nsed for the ufmost speed. However, it
uuat also be emphasised that apeed should not be
sarrisd to the extreme of leaving without proper equip~
ment or informstion.

Eaphasige that everytulng should he in readiness for &
possible fire eall et all times. Part of the fire
man's job is to see that sll equipment and trensporia~
tion fagilities are in reandiness for any emergenay.

- Point out that it ie also part of nis job %o learn the

ecountry by every practical means at his disposal.

At the close of the lesson hold time trials under
actusl eonditions to see how fast the tralnees ean
desclds on a route to & particular point, gather thelr
equipment, and get away,

Have on hand all the equipment used by the fireman.
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LESSOR II ~- TRAVELING 7C THE PIRE

Lesson Outline

zreparstion

The firemen nust be ready to go at any time of
the dsy or night during the fire sesson.

His cer must be gassed end olled and checked
after every irip.

Eis equipment must be put in reediness after every
trip and checked ocoamslionslly 1f it hes not been used
over a period of time.

The firemsn should keep posted aurrently ss to
all of the svailable help in hig district should an
emergency arise. This insludes sueh tewporary help as
campers snd fishermen ae well es stockmen, renchers,
woodgutters, orgsnized orews, etoc. ln and neer his
digtrict. .

Determination of Route

After recording the needed information, the .
‘dlspatcher and the fireman should sgree as to the best
and ghortest route. :

Consult the mep no metter how well the fireman
knows the distriot.

Sometimes the route may be changed slightly to
allow the fireman to go to the lookout reporting the
fire in order to get » look at it himself, This is
done only when the lookout is very near what wounld
ordinarily have been the route of travel,

- The route of travel may bs changed %o plek up
additional help.
get-a-wey

Getes-woy time 18 defined as the time from the
completion of the report to the firemen's actusl starg
for the fire. Desirsable stenderds are as follows:
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By foot or sutomobile 3 minutes or less
By saddle horae 5 minutes or less
By pack snd seddle horees 10 mimutes or less
This meens that the fireman's outfit must be

completely pecked, In the car or in slforjas 1f horses
ere used, and his osy or horses in readiness.

Zraveling to the Firve

Travel to the fire muet be continuous unless
inferrupted by illness or sccident.

The fiyreman should go as far as he can st night,
end 1L he carnot find the fire beesuse of darkness he
gnould place himsslf as nesr to it as possiovle, ready
to Jump 1t et the eorack of dawn.

Utilize highwsys, forest roads, snd tralls as
much as is possible., Cross-gountry travel should be
shortened as much =8 the voad end trail system will
permita

When the firemsn leaves the roed or trall he
should mark the point of departure so that follow-up
orews will Znow the route he has taken,
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LESSON III -~ FINDING THY PIRF

Instruction Suggestione

Use demonstrstion methods im the fleld to illustrate
the d4ifferent methods of finding fires.

Give the trainees problems to work out, Probably these
will have %o be worked out on pasper but wherever pos-
sible heve them work them out in the field,

In the practiesl problems thet are listed the instructor
should illustrate the other slternstives that might De
teken on the seme problems

Lllow open discuesion on esech prodlem.

Review the method of ohanglng foresights to backsights.

Huve the ftrelunees work out prodleme in chenging backe
#ights and foresights snd in figuring tengent offsets.

When this lesson is completed take the trainees to the
field to work on previcusly leid out problems in fire
chasing.
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LESSOH IIT - MEDIIG PHT PIRD

Leagon Cutlioe

The Vielaiby of Five

Under most circumstences in which assurate ia-
formation has been obtsined 1t ls falrly simple for
the firemen to got to the viainity of the fire as 1%
is platied. ‘

When the fireman hes reached the visinlty of the
fire he must thea locate 1t a3 guiskly ns is possidle,
Tne local conditions will determine which method he
will use to setually find the fire. If the fire lia
zuown b9 be very aear a gertsin prominsnt locsl land-
mari all that may bs necessary ls the climblug of s
free to locate the smoke that may be risinge.

#sthods of Findinz Fires

1. Correlation of map snd ground locstion

2, Getting on lookout's line of sight by bask-
sighting

5« Lossting a fire from iznown point on road or
truill, or from local landmerks

4. Gridiron method _

8+ By uses of protrastor and compass to determine
two point intersection inm fisld

6. Application of oompsss and protrastor to
obtain locations

7+ Tangent offget

8+ Two point intersection

Supplementery methods: It 1s nearly always
necessary to use more then one method to find esch fire
thet the firemen is sent to, 48 sids to the above
methods some or 2ll of the following are often used
with them:

1. Utilizing loesl openings or points for ob-
gervation
2+ Climbing trees for view
3. é@aatiﬁg by smell from the windward side of
ilre
4+ Direoetlon of smoke drift ,
6+ Utilizing the information se to volume and
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character »f smoke, timber type, whether or
not oase of fire was sighted, ete.

6» Rumnning ocompass sourse at night., Two men
with lizhts shoold worlk tozather on this

?ragtianl Problena

Determining losation on xoad or ireil E% compass
reading: Opreed out & map Of LN8 GOURLTy 8n4 DY LOOK=
ing at locsl landmerks qulickly sscertain his location.
Bxample: He may find himself on & bridge where & trail
or road crosses a oresk and by finding the bridge on
the map he will imow that he is in the N. E. Juarter

of Section 8.

Sectlon lines are often merked st points where
they intersect roads and traills. Rafersnce to the mep
fixes the location. Usually the firemsn will know
within & mile whers he 1s and the gection line will
tell him exmotly.

Sometines a break in the trees will enable the
view of & prominent peak or some other landmark marked
on the map. ey out the map, locate the peak om the
map, teke a reading on the peak with the compsss, and
plot the reversed reading from the pesk to where it
erosses the {trsll. This is the spot on which the
flreman is stending.
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~ Getting sround obstecls on the line of sight: The
fireman 10llowing & COmpSs8s course t0 the fire may en=-
sounter an obstacle thet will prevent his staying on
his compasse course.

In many instances it will be fairly simple to mark
a tree or some other object and then proceed to the
other side and take a backsight to get on the compass
sourse.

If the above 18 not possible, he will have to rely
on mathemstical caloulations. This may be done in the

following ways:
q1%?ke

Line of Ssgh?

Turn a 90° angle, offset far enough to clear the
obvsteocle, continue parallel to tne origlmal lins of
travel until the obstacle is olesred, rsturn to the
origlasl compass line, and contisnue to the iire. ETach
sngle turmed will be 90°,

Line of Ssght

An angle of 45° may be turned from tae originel
line and a dlstange great enough to clear the obe
struction paced vefore turning s 90° sngls back to the
lingi In this case both legs of the triangle are
equal. : '

Getting on lookout's line of sight to fire by obe-
servation from ridpe: & firemen may h&vg”bniy‘tig Tine
of sight of tne lookout to tane fire snd the information
that the fire is between the lookout and a sertsin
ridge. By going to the ridge he may find a spot that
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is on the line of might and by reversing the reading he
ean ron the line to the fire.

If the lookout is not vieible from the point on
the line of sight but is from another he may estimste
the distance he is away by setting his compsss on s
reading corresponding to & backsight on the lookout's
reading and estimating the distance from the lookout to
the polnt where his backsight cuts the country. He cen
tihen pace the distance on the ridge, set off the back-
slght again and run $0 the fire.

Distanc
#o he ©

Distance
70 be Paced

Getting to the five's sdge by locating the fire
in refercnce to Iendmarks in %Eg ot may be that
the fireman will sight his fire long before he gets to

1%+ When this happens it is well to looate the fire

on the map in reference to all landmarks svailable so
that when the flreman ean no longer see the fire he will
have other inown lendmarks to go by. This also affords
en opportunity to cheek the lookout's location by a
cross~shot.
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In the above illustration the fireman climbed to
a high point and from there he oould see the fire. He
took a reading on the fire (As. 280°) and platted this
cross~-ghot on his map. The intersection with the looke
out’s line of sight {elready platted) guve him the
definite loocation of the fire. He then notliced this
platted location in reference to the roasd, the cabin,
and ridge, and decided that his best route would be to
go due south until he hit the road, hike down the road
to the trail, up the trail to the cabin, snd then al-
most due Tast to the fire.

A two point intersection in the field from which
& gompess recding to & pletted fire gcan be flgured:
ﬁhe‘?%raman mey find nimself in beck oountry a% Y

point where he dossn't know his position. If he cen
work himself to & position from which two landmarks are
visible he can sight on these landmerks, reverse the
compags resding, end plat his own location by running
these reversed lines of sight from the landmarks until
they intersect. This is the point at which he is
stonding. From this point on the map he can draw a
line to the platted location of the fire ss given by
the lookout. By orienting his protractor over his
poaition as platted on the mep he cen read the azimuth
to the fire and proceed to it. {Zee 1llustratiocn on
the followlng page.)
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FPiguring distance to lookout's line of sight oy
the ta%aaat offset mothod: A Ilremsn may reach & o
point from which he can see the lookout who gave a
reading on & fire and from which he knows his dls-
tance. By the tangent offset the flremsn may caloulate
his distance from the line of sight of the lookout,
turn 8 right angle and prooeed to the line of sight.
OUnce on the line of sight he follows it to the fire.

This method is based on the fasct that the tsngent
of 1° at 1 mile is approximetely 92 feet. Stsated in
minutes, the tangent of one minunte st one mile is ap~

proximetely 1% feet.
/
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Getting on the fire's sdge by gridironing: Thie
method 18 used where Iires are ?E%y‘ama" and the fire-
man, aftsr arriving in the vioinity of the fire, finds
himself unable to locate it.

Lookout "A" ploke up smoke on line of sight "4-B".
He is looking over & ridge and the base of smoke 1s not
visible. The firemsn gets on the lookout's line of
#ight snd runs through the country where the fire ahculd
ve, btut because of the smoke drift does not locats the
fire. 8Since the smoke is drifting from the northwest
‘he knows thet the fire must lie northwest of the look=-
out’s line of sight. He therefore gridirons ss is
shown in the illustrstion.
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CARE AND USE OF AXPS

INSTRUCTION SUGGTSTIONS

Ay ALl of the members of the orew who are not sxperiénaea
axemen gshould take the course.

B. A skilled axeman ghould give the course.

ve Lessons 1, &, sad 3 should be giver at fthe tool shop;
Lesson 4, in the woods.

D. The gourse consglats of four lessons.

Be Instruotion methods to be used are demonstration and
lesture by instruvetor and actuel practice by studente.

F. Teaching alds to be used are single and domble Dbit
axes, sandstone and ocarborundum grinders, files, whetw
stones, and & stand of trees in which aﬁttinga may be
done. :

@+ Teaching periods shorld be about one hour each lesgson.

He Ko preparatory work by the students 18 necesasry. |

WECU " Pdncstlonal Moterial, Ue 8. Porest Serviee, Atlents,

Georgia.
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LISEON I -~ GRIEDING

Instruction Suasgestions

Yeke the grouy to the ghop. Haye rzady seversl axes
perfectly shorpensd end hung double bit and single pit
axes, & good sendstone grinder, & carborundum grinder,
geversl dulled single bpit and double oit axes.

Glve each two or three students ons of the sherpened
8xs5, Polut out esch of the festures mentiomed in the
~egson Cutlins, as desired in & well shsrpened axe,

Use the sandstone grinder yourselfs Sharpen ome double
it axo. Vhile sharpening (lscuss eaeh of the poiuts
listed in the Legoon Outlines Be sure to saxplain why
sach point is importent., Best way to do thie is to ask
individual gtudents to explain why.

Have one or two of the students take a turn et the
grinder and practice grinding. Correct each mistake
made at the time., If time permits have every student
practlice on the wheel.

Use the carborundum grinder yourself. Sharpen one
double bit axe., Explsin each point in the Lesson Out»
iine. ZEmphasize the differences In the use of the
sandstone grindeyr and the carborundum grindex.

Have one or two students fake furns at the grinder and
practice sharpening. Point out correot and incorrect
practices while the students are astuslly at work. If
time permita, have eash student practice on the wheal.
Enoourage practice in spare time.

Keep the sharpened axes for lesson II.
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Conditiong Dezlved i Sher

1. Bherp cutiting edge

Ze« Dursble cutiing edgse

3. B8Bmooth sides

4. Bmooth cutting eige

8. Presarve balsaucge

e Proper convexity (sides and edges)
7« Centered edge

Uge of the Jardstons Srirder

ls Bpeed

2« Use of water

&. Direction of wheel

4+ Posltion and correct method of holding
5. Prossure

G+ Hoving axe on stone

Use of Carborundum @rinde

1. Csution againet overhesting

2+ Do not use water

o« Direetion of wheels

4. Position, sorrect method of holding
5. DPressure

6« MNoving sxe on gtone
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LESSON II -- OSHoQPTRIET WITI P00 43D WARTSTONE

Inetract Lon

e

Rave on hnsnd swiilelont dulled wxes, files, sud whet-
zhones %o §?¢¢ifﬁ ene ¢of ench to smch student.

Demongtrate filing by flling one axe yourself; the
points lieted in the outline.

Have each atutent files one axe. Toint out mistakes $o
esch, Individually.

Demonstrate the use of the whetstorne by whettlng one
axe yonrsellf,

Have esch student whet the saxe he has filed or one of
Lthe axes ground in lesson 1.

Keep the sharpened axes for use in Lesson 3.
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LESSON II -~ SEARPTHING VITE PILF_AUD YHETSTONE

Lse

Tepnren Ovtlire

ol the File

Oply when grinders are rnot avellable

How to hold axe

Selegtion of proper file

Arple of wprliention

Pile only on push stroke

Direction of stroke-~from cutting edge to eye

of ﬁheﬁaiona

To smooth edge after grinding or filing
To smooth sides

Sharcen edge on the job

Anple and pressure--stone to bit
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LESSON I1I -- HANDLING

Instruction Suggestions

Have on hand several axes to be rehandled, a supply of
new hendles, ineluding some to be rejected for defeot,
wedges, toola for rehandling, oil for soaking.

Demonstrate the pointe of selesting good hendles, Let
esch student himself go over seversl handlee end learn
to inspeet and judge them,

Remove {the old handle stub, f£it snd rehandle one axe
yourgelf, demonstrating sach step. Foint out things
to be observed.

Heve each of the students rehandle an axe under your
supervision.

doak 1ln oll to tighten.

Xeep the axes for Lesson 4.
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Qqualities of Good Handles and Wedgpes

LESSON IIT -- HANDLING

Lesson Outline

¥ind of wood
Grain snd knots
Warp

Shape

Length
Plexibility
Hardwood wedges
Stesl wedges

Pittlng Hendles

Removing old handle

Pitting handle to eye

Cheoking balance, hang and line
Wedging

Oiling

237
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LESSON IV -« CARE AND USE

Instruotion Suggestions

Take the group to a woods, convenlent to the camp, where
outting may be dones Egquip esch men with one of the
gharpened axes. ’

Demonstrate the verious usea of the axes as listed in
the Lesson OUutline, For esch use ghow t he esorrect
method of holding and swinging the axes.

Call attention to the proper ocare of the axe while in
use and to the pressutions for safety.

Have each student do each of the operations himself,
Point out individual mistakes.

Upon return to the camp, store the axes properly in
the tool house,
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LESO0K IV =~ CARZ AND USE

Lesgon Outline

Uses

1.
Ze

3.
4,
e
e
T
8,

Felling small trees

Qutting stems of smell trees into convenient or
usable lengths

Limbing treee

Cutting brush

Underentting large trees

Seoring loge to be hewed

Brlittine wood

Ringing or girdling trees

How to Use

Lle
2

Eow to grip handle |
Where to grip handle

2. hngle of bit $o material
Care
l. Reep cutting edge sharp

Use one cutting sdge for chopping brush or nesy
ground; other edge for chopping in less dsngerous
nlaces

Avoid chopping into ground or rocks

Av51i4 using as s hammer

Xeep out of sun when not in use

Avoid using sg a pry pole

When in storage suspend from a rack

Keev tight on handle

3afety with the Aze

1.
Ee
G
4.
Se
Gy

Clear away brush and vinee for a elear swing
See tratl tho asc Losl s tianmt

Don't work close togetner

Don*t work two men to the tree

Eeop bue axe (ool giausioag

Work with the elbows held low



CARE AND USE OF HAND T00LS
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IESTRUCTION SUGRE3TIONS

As All of the members of the orew who are not experienced
with the use of the tools should take the course.

B, A man ekilled In the use of the tools should give the
course.

C. Lessons should be given at the tool shop for the first
part of the period. After Instruction at the shop, s
shor{y time should be given over t0 setusl use Ilnstruce
tion at some previously located spot near the tool
shop.

D. If olesses are large, 1t might be wise to schedule a
fourth lesson for general use of all tools in the
WOO0dB e

Es Under ordinary comditions, the eourge will consist of
three lessons.

F. Teaching alds fto be used are pulaskis, shovels, grub
hoes, ssndsfones and carborundum grindere, flles, whet-
stones, and & location near the tool shop where all
hand tools can be used.

G» Teaching periods should be about one hour each legsons

Hs Ho preparatory work by the students is necessary, how-
ever, they should have hed the course on axes previous
to this course.

I« Instruction methods to be used are demonstration and
lecture by instructor and setusl practice by students.

Uompiled by Vaughu HoTeldt, Sohool of Forestry, Oregon
State College, 1941,
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LESSON I -- SEUVEL

Instruction Suggestions

Teke the grovp to the shop. Have seversl long and
short handled shovels ready--perfectly sharpened,
handled, and oiled. Have resady s good sendetone
grinder, & carborundum grinder, files, s few dulled
ghovels, & shovel with splintered and loose handle.

Give each two or three studerts one of the sharpened
shovels. Folut out esch of the points mentioned in
the Lesson Outline, as desired ln & well-sharpened
shovel.

Use the grinder yourself. Sharpen one shovel and
dlsouss the operstion to review {the use ¢f the
gripnder {Lesson I -~ "Care snd Use of Axes”™} Best way
is to ask individuval students why csre is exerclged.

Heve one student try his hand at grinder. Polut out
his mistekes snd correct them.

Demonstrate the use of files and whetstones with
ghovels and explsin when and why they might be used;
see Lesson CUutline.

dave ptudents teke short turn st use of file and stone
on & shovels FPolnt out and gorrest individusl mie-
taken.

Discuss snd demonstrate the points of selecting good
hendles snd L£itting them to the shovel bdlads,

Remove the splintered handle, fit, and rehandle one
shovel yourself. Point out thinge to be obvserved.

Take the group to the field snd demonstrate the wari-
ous uses of shovels as listed in the Lesson Ouitline.

Have sach ptudent do & turn at unsing the shovel.
Polint out individusl mistakes.

Call sttention to the proper care of the axe while in
use and to the precsutions for safety.

Call sttention to the cleaning, oiling, and storing of



242

equipment after use.

13. Upon return to the oamp, store the axes properly in
the t00l house.



8

b.

Ca

d.

L5880 1 -- SHOVEL

Lesvon Outline

Conditions Desired in Sharp Shovels

1.
S

s

4.
Sa
O

Sharp cutting edge

Durabls cutting edge

Bevael of cutting edge should remain spproxie
mately the same

Smooth cutting edge

Pregerve balance

ZSnarpensd on iuner silde

Sharpening with File and Whetstone

Shovels usually sherpened by means of fils

Wnetatone used to smooth edge for speoisl

Throwing dirt on burning snags ete.

Working In embers with damp earth

Temporarily covering or osooling hot spots
Hop-up tool for bresiing up heat concentration

1.

only
Zo How to hold shovel firmly
&+ Belection of propsr file
4, Angle of epplication
B+ File only on push stroke
Ow

cutting

Jualitice of Handle Stoek
1. Species and grade of wood
2+ Grsin srd knots
Zs Varp, shaps, length
4. Plexibility
Uses

1.
2
S
G
5. Soraping
6+ Chopping
T

Digging line in heavy duff



¥sep ontting edge sharp

Avoid heavy rocx work

Avold using ae 2 pry pole

Keep tlght on handle

Reep clean and oiled when not in uee
Shovld not be left lying about
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LESSON II -~ GRUB HOE

Instruction Suggestions

Take the group to the shops Have several perfectly
conditionsd grub hoes, s sardorundum grinder, flles,
g few dulled grub hoes.

Give each two or thres students one of the sharpened
grub hoes. Point out the points mentioned in the
Lesson Outline, as desired iu a well-gharpened hoe.

Use the grinder yourself. Sharpen one grub hoe and
discuss the operation. Review ths students on use
of the grinder,

Have one sindent try his hand at grinder. Point out
mistakes and correct them.

Demonsgtrate the uase of flles on grub hoes and explsin
when and why they might bs used.

Discuss and demonstrate the polnts of selesting good
handles and fitting them to the blade,

Remove and re-f1% handle on one grub hoe, Explain
differsnce betwesen round and squsre eye grud hoses.

Pake the group to the field and demonstrate the
various uses of grub hoses.

Have each siudent tske & turn at using s grub hoe.
Point out individual mistskes.

Call attention to the proper care of the tool.

Upon refurn to the samp, store ths grub hoss properly
in the tool house.
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LESS?H I -~ SRUB HOE

Lesgon Gutline

Conditions Desired in Grub Hoe idge

1.,
Ze
S
4.
B

Dureble ocutting edge
Smooth outting edge
Preserve balance
Sharpened on undeyr gide
Sharp cutting edge

Sheypening with Cerborundum Grinder

Certion agsinst overhesating
Direction of wheels

Posltion, ocorrect method of holding
Presgure, moving toocl on stone

Qualities of Hendle Stock

1.
2.
2

4.

ol
w
D
[+ 53

{;

£
o)

1.
2.

Lol

6.

Specles and grede of wood

3rain and knots

Jarp, shape, length

Round or square eye hoes must have proper
handles

Fire line construgtion
Planting tool

Clearing land

Bresking up heat concentrations
Choppling and soerapinug

General trail conmstruction

Avold using as & pry pole

Keep tight on handle

Protect edge a8 much ag possible
Keep elesn snd oiled when not in use
Should not be left lying about
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LES80N 11 -~= PULASKI

Eﬁatructian Suagestiena

fake the grovp to the shop. Heve resady several
pulsskis perfectly sharpened snd hong, & good gande
stone grinder, s earborundum grinder, flles, whete
stones, and & few dulled pulaskis.

Give esch two or three students one of the sharpened
tools. Point out esch of the features mentioned in
the Lesson Cutline, a&s desired In s well-sharpened
pulasiis

Use the grinder yourself and sharpen one toole Ixe
plain, dlecuss, and review use of grinder.

Have us mauy students as posslole take & turn et the
grinder., Corrsct each mistake made st the time.

neview tue use of files snd whetstones as applied to
other tools in light of the shape of this tool, 1l.e.,
axes, hoes.

Eave students take & turn at the use of file and
gtone on & puleski. Point out snd correect individual
mistakoes.

Disguss and review points of selecting and fltting
hendles 68 outlined in Lesson IIT on ixes. DPoint out
things to be observed.

Take the group to the field and demonstrate %the
{ariaaa uses of phovels as listed in the Lesson Qut=~
ine.

Have esch student take a turn et using & pulaeki.
Foint out individual mistakes. '

Call sttention to the proper eare of the axe while in
use and to the precsutions for safety.

Call attention to the olsaning, oiling, and storing
of egquipment after use.

Upon retarn t3 the camp, stors the pulaskis properly
in the tool house.
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LEZBO ILL = PULASKT

Lzgaon Dutlins

Conditions Desizxsd ia Sharp Pulasgkls

Lo
¥

Sharp cutting edge

Doravle cutting edgs

Smooth sldes and cuiting edge
“regerve balancs aud propoer convexlty
Centered edge

Suarpsuing & Pulaski

L
S

2.

248

Hoe blade should be sharpesed on undsr side

Filss used when grinders are not aveilable

dhetstones used to smooth =dgs, sides aftfer

grinding or filing

Quelitles >f Handle Stock

ugesg

1
2.
Se
%

La

]
L

S

Speeies and grade of wood
Graln znd Enots

Yarp, shape, length
Flexibility

Primerily s fire fighting tool
£11 general uses of axes

Can he utilized s@ tool for haszel hoe, grub

hoe, and mettock work

Keep cutting edge sharp

Avold ehopping into ground or rocks
avyoid using a8 a hsamer

Avold vsing a8 a2 pry pole

When in storags suspend from & rack
Keep tignt on handle



f.

249

Safety with the Pulagiki

1a
Ze

B
4.

Hake sure swing will be free

Keep tool from glencing snd work clear of
sthers

Work with the elbows held low

Fxercise care when using hoe end toward feet
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CARE  SEZRATION , ARD USE OF MOTOR IRUCKS

All truok drivers, meochanics' sagistants, and truck
service men should take the course. Clagses mhould be
limited to ten men. Repeat gourse as necesssry or
sonduct a&s many classes a8 neoeesarys All enrollees
should be encouraged to take the gourse.

The hesd mechanic of the repair shop, if one is avail
able, should teach the gsourse. The camp mechanie, or
a qualified foreman, may teash the course.

Instruotion should ba given in afternoon after work
hours.

Entire sourse should be given at shop or suto park
where rag¢k is avallable.

This oourse consists of six lessons.

Instruetion methods should consist of demonstrated
leoture by instructor with aotive participation by
studente.

Teaching elds are one or two trucks, the instrucfion
books for the make of truck used, & rack permitting
inspection from below, simple taols a8 needsd,
Instruction periods should be two hours per lessoun.

No prepsratory work by the students is necessary.

Educationsl Haterlal, U. 5. Forest Service, Atlants,
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LESSON I -~ CHASSIS, BODY, AND SERINGS

InstguakganKSugggghia#a

Put a truck on a raok or over 2 pit where light is
avellsble. View the truock from below, as wsll as from
other points.

Use a pileture or plate of the chassis if a truek is not
available,

Use the manufacturer's handbook ss & guide in pointing
out the items mentioned in the Leason Outline,

Question the students for names of various parts.
Queation them sa to the function of various parts.
Question them as t0 the frequeney of care and what to
40 at each point.
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LESSON I -~ CEASSIS, BODY, AND SPRINGS

Legson Qutline

&« The Chassis as the Skeleton of the Truck

l. 7The membere of the ohnsscis

£, Their design and construction

$. How they are sttached to each other
4. Strength snd rigidity

ls How oonstruoted

2+ How attached to chassis
3« Points of weskness

4., Common repairs

b« Care of the body

¢« The Springs

1. Purpose and action of springs

2« Points of suspension

&, ZLubrication

4. Tightness of spring shackle boltis
b. Spring leaves

6+« Function of shoekx asbsorbers

7« Care of shock abasorbers
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LUSSON I -- STEIRING ASSTMBLY, TIRTS, WEIZLI AND BRAKES

1

2.

1

Instruction Suggestions

Use the menufacturer's handbook as & gulde in pointing
out the ltems listed in the Lesson Jutline.

Tesoh the care and use of the various parts of the cer
through study and explunation of thelr functlons.

Ask gquestions freely., Draw information from the
students. Every boy who csn drive thinks he 1a a first
clasa driver and knows all sbout & csr. Test and check
the correotness of his information.
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LES3ON II ~- STFERING ASSHMBLY, TIRES, WHENLS AND BRAKTES

ie&aap OQutline

&+ The Stesring Agsembly

l. The parts of the steering assembly snd their
functions

2. Points of wear and their care

3. Points to be checked for tightness or play

4, Lubricstion

be DTires, Wheels, and Brekes

1. The construction of a tire

2. Importance of proper inflation

S« Rolute of wear and tesr on tires

4. Routine of tire care and inspection

6. Parts of the front wheel sssembly and their

functions

6+ Wheel bslance

7. Lubrication, care, snd inspection of front wheels
8, Parts of the braking~s§5tem and their funotions
9« The action of brakes
10. Brake asdjusting
1l. Care and uss of brakes
12. Brake lining
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LESDON IIL -~ THE ZGIFE AYD TRANSUISSION

Instruction Suggestions

If at ell possible, use en engine with head spd erank
case removed to teach the operation of the engine.
Show the movement of platone, velves, and erankwbaft
by slowly turning over the engine with the crank.

Do not at this time dwell on the sarburetion and ige-
nition.

Use & stripped down truck 1f one is available for
tesohing the transmiesion system, Otherwise, put a
truck on & raok and view 1t from below. Kemova the
gaai housing eover or use menufecturer’'s Instructlion
Looke.

Sae & differentisl sssembly for instruction if st all
possible, If not avalleble, use drawings or pletures.
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Lesgon dutline

The Power Plant

1.
Ze
3«
4.

5

Be

The prinelpsl parts of the engine and their
functions

The prineiple of the operation of a four oysle
angine

The lubrloation of wesaring parts in the engine
The funotion and operation of the ceooling system
The transformetion of impulsive powsr in the
pistons to rotary power in the orankshaft

Care in the operation of the engine

The Traugmission of Power

1.
2.
Bs
44

5.

The funotion and oare of the alutch

The funetion, operetion, lubricstion of gesrs
The drive shaft and universals

The differential, its functions, operation, and
cara

The setlion on the driving wheels
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LEBGOL IV - THE FUBT SYETEM

Ingtruction Suggcstions

Tessh the purpose, Tunctioning, care, apd use of the
fuel system s8 a unit,

Use a fruek for the tesching purpose, following the
monufacturer's inatruction book. If truck is not
avallowvlie use pletures to show interior.

If possible, borrow from desler an sxhibition car-
vuretor cut away to show luterior.

Kake use of repalr shor for demomstrstion.

Domonstrate the action of the carburetor st various
engine speed.
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LESSON IV -- THE FUEL SYSTHEN

wegson Outline

The mounting and econstruetion of ths tank
The loceation and construstion ¢f the fuel lines

Aetion of the settlement bulb, care, snd sttention

Ine Qesoline Tenk and Fuel Lines
1.
-39
Se ZPrecautions in filling gasoline tanks
4e Dirt in tanike snd fuel line
The Fuel Pump snd Settlement Buld
l. Action of the fuel pump
»
3, Dirt end water in gasoline
Lhe Garburetor
1. Purpose of the carburetor
£. Construction and operation
ds Care in operstion
4. Adjustments for mixture and idling
Be The silr cleaner

gasoline Consumption

At 1dling

At low gpesds

At high speeds

Beonomy in correct adjustments
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LEBSON V -~ THE ELFCTRICAL SYSTEM

Instruction Suggestions

In this lesson do not attempt to go into theory of
Automotive Eleotricity, ZEmphasis shonld be placed on
understanding the functions of the warlious psrts, their
use and operation, end ordinayy care. Do not attempt
to teach repairing in this lesson.

Trace the various circuits ss thoroughly ss possible on
the fruck or on manufseturer's disgrams.

Use guestlions as to part names, uses of various units,
and functions freely.

If dismantled units are available In the repsair shop,
use them for 1lluastration.



b,

Qe

de

Ga

LESSQN V -- IHE BLECPRICAL SYSTEM

Lesson Qutline

Parts of the battery, construction, and mounting
Punction and operation of the storage battery
Care of the battery

: Generator

The

Punction of the generator and its relstion %o the
storage battery

The eonstruction, mounting, and driving of the
generator

Care and sdjustment of the generstor

The ammeter and its function

Starting Motor

Functlon of the starter

Construction and mounting of starter

Operation of the starter, engaging &nd releasing
Care of the staerter

Ignition System

1.
Ze

S

The

Punetion of the ignition system

The parts of the ignition system--battery, ooll,
switeh, distributor, condenser, wiring, spark
plugs, snd their functlions

Care of the ignition system

Lighting System

)

S
4.

Parts of the lighting system

Care of headlights and tail lights

Focusing hesdlights

Operation snd use of "tilted besam" in hsadlights
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LIS30H VI -- QPERATION AND USE

It will probably be impracticable to give individusal
instrmetion to each man, Por this lesson use round
table discussion. Use a truck for demonstration if
practicable, Let the students bring out the point
listed in the lesson outline.

Impress the students with the toll of deaths and
injuries from auto sccidents in the country st lerge
and in the CCC.

Enaaurage pride in carefulnegs and in safe driving.

Eneourage pride in the pelnstaking oeve of a cer as 8
wonderful piece of powerful machinery.
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LES30E VI -~ OPPRATION AND USE

Lesson Outline

8. 3Jtarting snd Stopping

\ 1.

Gears in neutral
2. Ignition on
3. Using the starter
4. Using the choke and throttle |
5. OChesck ges, oil pressure, smmeter, brakes, clutol,
lights
6+ Cold weather starting
7. Engine deceleration
8e Braking in stopping
9, Wear on tires in sterting and stopplng
10, Leaving car parked, switoh off, brakes set, gears,
and lights
b. Driving
1+ 8hifting gears
2, Riding olutch
&. Passing other sars
4. Rosd sourtemy
Bs Traffic rules
6« Proper speed
as, Load
b. BRoad gonditions
6. Visibility
7. Stopping dlstance at varlous spesds
e Bafety rules in carrying men
9. Heavy freight hauling
10. Precautions in mountein driving
11. Driving with trsilers



A,

B.

C.

U

Emphasize the faot that 2ll small firss ars potential
big firss and that all blg fires were at one tima small
fires.

This course is to follow 2 sourss in firs chasing if
possiole. It i3 not absolutely necessary that this
sequence be followed but it is preferred.

The objectives snd policles of the U. S. Forest Service
will be stressed as desirable objectives in all fire
fighting.

To glve practieal experience in the suppression of
small fires, each group of trainees should be given am
actual small fire on which to work.

Draw as much from the experlence snd ideas of the class
&8 you cane. This will meke the disouasion more inter-
esting to the indlviduals in the olass.

S. ¥y S., North Puclflc Reglion, Guard HoadDoOKs Porte
lend, Gregon, Revisaed, April 1933.

Department of Forestry, State of Oregon, Fire Warden's

Handbook, Sslem, Oregon, 1839.
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LESEON I - OBJLECTIVES AND FOLICILLS

Instruction Suggestions

This course may be gilven indoors or in the fleld prior
to the sotusl work on smsll fires.

The objeatives discussed in the Lesson Jutline &re,
for the most part, those of the U, S. Forest Service.

Emphasize the importence of observation.

Use the bleockbosrd freely.
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LE5S0L 1~ UBJECDIVIS AND POLIGIES

se8son Outline

Objegtives

The principal objective of all fire suppression is
to confine the fire to as small an syes as is possible,
This oan only be done by immediate detection, gquick
action, prompt errivel, and haerd and efieetive fire
fightinge

Control: The eontrol of fire must be msde a8 soon
a8 possivle on the day of discovery. If this fails,
the ovjective is to sontrol befove 10 o'clock of the
next morning.

Small fires: Classs A and Class B fires are to be
oompletely extingulished to the lust gpark as quickly
ag posdlble.

uayge fires: Larger fires are to be mopped up
a8 quiokiy se poesilble to & point where they csaunot
BBOLDS .

All fires: All clase A, B, and C fires should be
gompletely extinguished vefore ahﬁnﬁonmeﬂt* (n larger
fires (Class D and E) mop-up work will be done until
the fire is safe. Enough men must be retained until
fire is out if neceessary to lunsure safety.

Pollcies

&ction: Aotion of every reported fire must be
token at once. Delay is dungerouss.

Revorts of fires will nsually come to the fireman
turough the dispatcher. However, in some csses reports
come through other chamnels. In these instences, if
the dispatcher or some other responsible person cannot
be reached, the fireman must take immediate asotion.

If an emergency arises, and the firemsn conslders
extra men necessary, he should hire them. His pro-
tective organiszation will in every case grant him that
eMmergenay power,
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The fireman, or anyone raespons8ibls for suppres-
8ion, must be willing and czpable of toiking the initis«
tive.

Bight work: If the time of arrival at the fire
is after derk the firs should be worked on immedistely
unless there is unusuasl danger to the mens Reasons
must be furnished when night work is not sarried out
on & fire that hss been found.

gtaving with fire: A man who has been gent to &
fire tust sbtay witn 1t until it i8 out or until his
gupnlies are gone, or until he has been relieved by
gomeone eles under instructions from a superior
officer.

The size of the fire makesy no diffarence. If it
i too big for him he must do all that he san. He may
s8gume that reinforcemente will be sent. It is up to
tne lookouts to keen close check on the fire to detere
mine if foliow-up ls negessary.

The work that one or two men can do on hot spcis
or bad spots, even on 2 large fire, mey be a deciding

factor on the eontrol of the Fire,

An exception to thse sbove mey be made when a
number of fires start in the same loorlity and 1t is
necesgsary to control one and then go on to another. 1In
thege ceses the {iremsn should keep golng from one to
the other end kxeep working on them until they are out.

If more than one man is on s fire, one of them
should report to the dlspateher ss soon 295 he gan be
spared,

Crecking It is the dssirable polisry to chesk
re =4 hours after it has been reported as out.

-4

every
- .

Control: Large or smell fires may be considered
sontrolled only when & five snd any spot flres are
surrounded with an adeguate control line uurned out
- adjaoent to its edge, and all immediuts threate to the
line removed.

The immediate thre&ts'tc the line ineclude;
1. Palling of desngerous snegs

s JFrevention of crowanlng or reburning by cooling
down hot spots, removing low-hanging limbs and



267

wosg, and by suttiang out Fires in clumps of
reprouuction

3¢ Prevention of roll by & cupping trensch and

- blecking or arrsnging heavy meteriel

4. Protection from blowing sparks and embers by
separating heavy burning meterisl, putting out
fires in stumps, and cooling down s8ll fires
neay the line

Pire out: 4 fire 1ls out only when the last spurk
hes b8En pnt oute All olass A, B, and € fires must be
oompletely out ovefore the fire onu be lefts Larger
flres may ve left provided sufficient wop-up hag Lsen
done and epough of & crew remains to insure safsty.

Fire ciegsifigation: The classification of flire
a8 ugeqd by the Forest Serviees is mg follows:

Clags aA-elne-fourth sere or less

Class B-~More than one«fourth asore but less than
tun acres

Class C--Ten sores or more, but leas thau 100 acres

Clesgs D-=100 sores or mors, but less than 300 scres

Clagy T-«200 geres or aore

Zxtra period fires:s Extra period fires are fires
of any clLess tuat have not been controlled by 10 o'clock
the following morning. Explanstions are in order when
any flre has reached extra period statuse.
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Instruetion Suggestions

Thig lesson 1s primarily designed to give the frainee
the bvasic principals of smsll fire suppreesion.

Uge an old emall fire for purposes of discuseion end
preetice in sizing up the situstion se 1t could exist
according to factors that may be assumed by the in-
structor.

The lesson should be given In the field.

Attempt tc bulld the ides of an orderly procedure ox
deolgion, aitack, mop=-up, and report.

Encourege the trsainees %o express thelr ldess on the
proslem they wre faeing so that the instructor will

have the opportunity of pointing out thelr strengtih or
wWeskness .

e leswvon ghould be followsed, 1L asafety will permidt,

by aetual practice by the trainess ou going asmall fires.

This lesson should follow & course lun fire chasing,.

is wssumed in the examples taken that the fire hus been

locuted and that the firemsn hae arrived at the flre.

The irstructor must emphasize snd reemphasisze the
importence of the suppression of small fires.
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LEBSENY TT ww JUTDRDRERATAY N0 ogpr Y TRUY
Leagon Outline
Logation

The fireman by means of the msthods dlsoussed
under flre chesing has arrived a8t the Tlrs as spesdlly
38 i3 possible.

Ja arrival at the fire, the firemnsn places his

peck in & safe pluce, notes the time, and sizes up the
fire,

B8izing Uvp fths ?ire

In sizing up tha fire the fireman should take note
of the following factors:

1. Go eround the fire

2« Annlyze the burning material and fuel adjacent
t2 tae fire edge. Consider any langers such
a8 orage, aoge covered trees, or dead trees

He  dnslyze topogrephy, slope, wind, relatlve

- humidity, and the time of day as it affects

pressnt and future buraisg conditiona and the
rate ol apresd

4. Determine the points whoere the fire is most
likxely %o escape and spresd rapldly

Ge ook Por srot fires and determine 1T they need
inmediate asttention

6. If fire is man csused, look for aznd preserve
svidence., If the fire is dangerous, take
action Tirst and do ths debecting alter 1t is
aontrollad

7« Determine the most vital point of attack. Conw
sidsr snags, hot spots, and inflamaability of
adjacent fuel

W¥hile going through the slmost instant process of
determining the method of attuck, other points to conwe
gider are:

1. Extreme heat is slways dengerous and must be
dealt with first
s Fire travels faster uphill than down
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3o If tne glops is sieep, firvebrands Asy roll

4, Wina generslily vliows up slopes lu day time and
down at night

Be Wwind will fan & quist fire lnto & dangerous
one

&+ Firs is generally worse between 10 &.M. and
D Pails

7+ Ordinarily fires do not spread rapidly in duff

wnen the fireman bas gquicxly made tus sbove barvay
aad esusidered the sbddve points, he will be resdy fo
segin en latslligent attacik., He cannot lingsr over his
declsion us 1o wast $0 4G

s Attack

fethod; The direct method is used on all smsll
fires possivles Certein plsces along the fire edge may
be 80 hot as o arevant diraet attack and this will
make unecessary the bullding of fire lins sway from the
adgze of the fire nuntil the spot omn be cooled down.

e focal points of attack will ve ithe hot spots
that ars toe most gerious. Whea the worsi ones have
been cooled down sulficiently to ae comparatively wsafe
work un the next one in order of danger.

Yae of dlrt: Properly useed dirct is alghly el
festive, Jaly mineral 301l can 0o u3ed and should e
damp or molste. It may be used %o put the Lire out or
to 200l nob sunts.

The eflect of dirt is to smother the flre by csute
tiag off its supply of oxygen. In ths cooling of hot
spots two or three shovelsful of dirt are freguently
a3 offsative as & bueketful of waler.

Do not bury & fire with dirt. It is used mevely
a8 8 6ooling and smothering swent. The danger of
purying a firs yet not completely shutting off the
supply of ozygen 8o that 1t will coniianue to awoulder
la very great.

Use of water: Water, if available, is one of the
most eIfective alds that & fireman gan have. Bowever,
the forest fireman gumerally has limited supplies of
water 8o tnat 1t aust bdDe used Wigslye.

Use a pump 1f possible. Either & power pump or &
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bEQR pack punv.

Throw or sguirt the water 8% the base of the fire
not into the fleme. Do not spriakle.

If gupsly of weter is unlimited, drench the whole
sran with walter.

frengning: Dig out the edge of the fire with e
shovel or mattock. This will ve dons nsstily on the
first time sround,., Whaa toe fire line is complate the
fireman oan go dack and improve the linme $o make 1%
gale.

Turow all moaderial tnat is buraing well within
the fire lines 3Scrape fire from charring logs snd
sticks witu axe and cool with dirte Rod the fire of
fuel that 1a wot burning aow.

Moege wurs that oold edges of fires are desd out
sad foen use taocw as part of the fire line.

Tie trencn must be dug to minersi aoll with the
roots romoved so tuet they will not saryy the five
across tac Line. The widtn of the trsach will wary
aszording to the materlal fthat the Live L8 burnlag lue.

3asgg: Sunages ars the most impordaat source ol
troubie on & golag flves If o snag s thrvowlng sparks
1t way 02 asaeasary to fall the saag before {the ground
fire is controlled.

Suasgs lueide tue fire edge wut nol buraing should
oe safeguarded from catohing Iire. If snag is already
buraning, it should ve put out. If it is roften or
pungy and in dangoer of satehing firve 1t should bhe
fsiled. In most oases tae snags will se feilsd vefors
the fire is coasidsred safe.

If poscible, fall the gnags within the burned
arca. If aob possivle, prepuare a place for them to
failas

#dopping Up

The objeet of mopwup is to put the fire out as
quickly as poasivle. It should and must be started
immedistely after the fire is controlied. Retain the
full erew until the fire is mopped up %o the polnt of



safety.

What %o do on the mopw-up on all amall fires lsa
ag follows;

1.
Ze
&

4.

6

B
T

€.

Stayrt work on mop-up ag soon s& sontrol is
secomplished

gearoh for spot fires outside of the control
line and if any are found put them out

Dig out all underground fire 1f at sll
feaaible, never bury esny fire in the expeota-
tion that 1t will go out

Either burn out smonldering fuel or spresd it
and put fire out with dirt or water

Search for snd eliminate all special threats
guah a8 slnged brush, punky stumps, and rotten
Pall snege adjecent to and in the fire srea
Seareh for burning roots that may osrry firs
over the control line

Leave the fire completely out

e. Safety Messures

1.
24
B.

4
Be

If more then one man is on the fire ses that
eash has room ln which to work

When procesding to the fire travel in & Bingle
file with the saw at the back

When falling snags, stztion one msn to look
for falling limbs end bark

See that the men do not become over fatigued
See that headlamps are available to the men
doing night work \
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TEST ON SUPPRESSION OF SMALL FIRES

List five things whioch should teke the fireman's ste
tention when he first reachea the fire.

What are four conditions of burning that the firemen
mugt teke note of?

What are two preseutione that must be used in the use
of dirt in the sontrol of fire?

In the trenching of a fire, what fwo thinge must be
acoomplished to mske it aafe?

When should mop~up be sterted on s fire?

In the falling of spsgs what pregaution is vitally
importanty

What is the FPorest Service policy cvoncerning night
travel to a fire?

List five things to be accomplished during mop-up
operations.

What is the objeotive of any proteetion orgenizationy

You are the firemen. You find a fire about % aere in
extent, burning rether slowly in heavy duff. The fire
is burning setively at the bsse of a tall snag. De-
sorive the procedure that you would follow in the
suppreselon of thia fire.
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TROL

THE PREOGRESSIVE METHOD OF FIRE

0K

[RETRUCTION SUGRFSPIONS

Thie courss is designed to provide the tralnee with the
princeiples of the Progressive Wetuod of Plre Control.

At the clouse of the lesson the treluees ghould be
drilled in the use of the various tools that they will
be reguired to use.

When sufficlent prsotice hag besrn gliven to assure the
instructor thet the trsinces cen use tho various tools
astusl preetice periods in linme oonstruction should be
keld to insure perfect team work of the crew using the
systems Tile will sld in the conditioning of thc men
as well as perfecting the technigue.

Be sure thot each treluee is sawere of the salely
meosures thet must be taken to lnsure the safety of his
fellow workers.

Tnis olase will be the sizs of the unit thet is to be
used in the suppression crews. [t may vary from 256 to
40 or 80 men. It must be undersiocd that when the

alss of o arew nss bsen decideld uzon 1t 1s fto sct a8 &
vrlt throughout the seusc. Wien indlvidusls leave for
one resson or snothsr tholr places im tre unit will be
filled. The size of the unit itself will not be
changed.

Tue eourse should be tought wnd supvrvised by someone
who hies had experience with thse systlems

This course is largely one of practice under the
direetion of the man in churge of the treining in this
perticular course. 4 suggssied means of holding this
training would be to haove the squads tralined by thelr
gquad bosses wuf then the whols crew worked under the
foreman of the orew,

Senroeder, Gsorge. TLe Piojroas.ve W Lhod of Forest Fire
Control. A mimeocgraphed paper, 1941,
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LESSON I ~- THE METHOD

Instruotion Suggestions

?his lesson should be given before the crew starts to
praetice so that the tralnees will heve & good under-
etanding of the function and purposes of the Progres-
sive Method of Fire Control,

This lesson ehould be given by the individusl that
will supervise the practioe of the crews.

The lesson may be given indoors. However, i1t might be
well to use thne lesson again in conjunctlion with the
practice.

Enlerge snd extend the pointe in the Lesson ODutline.

Emphesize the importance of a sense of teamwork on the
part of the members of the crew.
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LESSON I -~ THE METHOD

Zyolution

Experimenting in the field of fire control has
resulted in the Progressive Method of Fire Control.

This method, previously called the "Ome Liek
Method" was oconcerned with the construction of line.
It 18 now inown 88 the Progressive Method of Fire
Line Conatruetion dbut the prineiples involved are not
g;n@r&lly applied to the other steps in the controlling
of fire.

It is safe to assume that the same principles that
make for efficleney of line construction can be employ-
ed for all of the stepe in the control of fire.

Principles

Waste of time is eliminated, skills in speoial
tasks is developed, morale is meintained through pride
in the outstending achievement made possible, and sdu-
cation of the entire crew sllows a maximum of coordina-
tion in meeting sach emergency problem.

The above le accomplished by careful selection of
men, conditioning and training of the workmen, flexible
division of labor to cope with conditlions as they are
a?aaanterﬁa, and by csreful orgenization and super=-
vislone

This method e¢alls for s crew of men each of whieh
is azsigned to & job socording to his aptitude and
training. The orews are supervised by men spaced and
trained so that sach man in the orew is directed in his
affort. The orew is g0 complete that 1t seouts the
fire, locates and buillds the line, takes care of
#pecial hazards, burne out the line if nescessary, snd
?eps up the fire to a point of safely in & minimum of
;ime .

The efficiency of the orew is primarily dependent
on the overhead of the orew., The men in overhead
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positions must keep pace with the Interest and in-
centive of the men under them.

Phe Crew in Agtion

A seout or seouts would be studying the fire,
topography, snd fuel ss he covers the area, relaylug
baock information as to the pertinent conditions., This
gecouting detall will be working ehead of the advance
line locator,

The advence line locator decides on the genersal
location of the line.

The line locator tnen follows m&kiﬁg‘tha final
loeatlion of the lins.

The first tools are the cutting tools or sxes.
They are strung out so that each man has plenty of
room in which to work.

Hext will oome the digging tools making the actual
trail to mineral sarth after the way has been oleared
by the cutting ftools. N

The burning-out crew will follow the digging
tools. If the completed trsil is finlshsd to the top
of & ridge the burning-out orew will probably burn out
a safety ares at the top of the ridge from whieh they
will work back down the hill,

Behind the torches will be men using shovels to
improve the line end hold the flames in check by
throwing dirt or beating the fire.

Farther back, firemen will be mopping up the fire
from the trail.

In the extreme resar will be men scattered at wide

intervals patrolling and putting out the last spark
near the ecompleted line,

Coordinetion

Detaile of fire: 4 clear ploture of the fire, 1ts
loecation, the fuels, topography, and all other pertinent
detalls should be availsble at the time thaet the orew




is ready to initiate control action.

Oversll sceouting ie essential as long 88 the fivre
18 not under eontrol. This scouting may be done by
plans, by lookouts, or by scouts on the ground.

This will make poesivle the shifting of orews to
more ilmportsnt or dangerous aresd, protect men in
dangerous positions, and will allow the fire boss to
uge his men and materials sccording to the nesd.

Communication: It is essentisl that communication
be malnteired with the other sectors of the fire juet
g8 in any other method of fighting fire.

Servicing: 4s far as is possible the Progressive
Pire Control units should be self asustaining.

The Speeific Jobs

Tre soouts: The scout working ahead of the line
locator must be physisally f£1t to be able to stand the
rigors of hiking all day up hill and down through
brush and other cover.

It is importent that the scout be trained in the
science of fire. He must be able to evsluate the
faotors of the rate of spread and resistance to con-
trol.

It is most importent that the scout does not get
out of touch with the crew benind him while &t the same
time he ls covering his seouting detsll. He will be
most effegtive when equipped with & radio.

In strenge country with variable fuels and broken
topogrephy, it will probably be necessary to glve him
belps 7This help should be able to be supplied from
the orews

Tne advance liune locstor: This man chooses the
general locution of the line based on the information
relayed $o him by the soouting detalil.

It is important thet he conserve his strength,

keep s clear head, and use the informstion obteined to
the best of his judgment.
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This is one of the two positions of the greatesy
importsnce to the efficlency of the crew.

The axemen; The firat of the men must be trained
to repiace the advance line locstor if it becomes
neeesssarys This men chooges the final location of the
line as ne works abead of the eutting orew., He works
a8 he goes as well as locates the fire lipe.

The other men with cutting tools will each wor
out & given segment of line that is usually fifteen
feet. If one man completes his segment before the uen
anead of him, the others move up one segment. Thus
eanch axemsn always hes his work to do and ne one man
interferes with the work of the other. Thers lg no
passing in the line.

The fifteen foot interval is secured on the
initiation of action on & fire by having the leading
man pace off from & starting polnt & distamce roughly
equal to the number of cutting tools behind him..

After outting has started the fifteen foot
principle may be adhered to rigidly or it may be flexed
by proportioning the work among the crew so that the
lest outting $ool finlshes the jobe. This will mean
that the cutticg tools go shead without any one man
completing & segment by himself before moving on.

Clearing: Iun some types of cover 1t may be
desirable to0 have men without tools to clear out the
material cut by the sxemen .

The pulasgkl men: The pulsski men serve as the
axpansion und contraction medium between the cuttiug
tools and the digzing tools. When the axe work is
holding up the entire orew, the pulaskl men can sgwitch
from use of the dlgzing blade and stert supplementing
the work of the axes.

when the pulueki men sre soting ss culting units
they space themselves in the ususl menner. When thay
are aeting &s digging units they may still do & small
agount of cutting &3 necesasity sarises.

The first digging unit (pulaskl or hazel hoe) sots
es spucer for the rest of the digging units, spacing
their strokes far enough apart so that the llne is
completed only when the last digaing tool has pasaed
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the Lirat segment of lins. 4 segment of lins is
completed egqual fo tha blede of the digging tool and
the width of the fire line to be., The nsxt digging
tool completes a like amount of work sdjoining the firet
segment. The reat of the digglng toole 4o likewise
untll the lsst to0l sompletes the line with the final
bit of work.

Cleamning up men: The function of these men 1is to
put the finlshing fouches to the line to meke i% safe

for the burning out prosess. They follow behlind the
digging tools.

The Xortie tool {a combinatlon hoe and rake) hes
basn found very effective for thls purpose., It can be
uged for ecutting, digging, or rakxing snd its wide blade
allows for & maximum of “eleaning up.”

The “baby" shovel is often preferred for the
"eleaning up” »rocess &8 1t is lighter and casier for
tre men to carry with them.

Buckers and fellers: At least two men (prefersbly
four) must be frained Ir falling snegy and bucking
loga. In somec ceses a bucking saw will serve for both
falling and bueking when falling is s minor item. In
most cages o third men must be detelled Yo carry the
other gaw,

IZ the jJob involves & large smount of falling of
desd trees, a "lookout™ must be detailsd to wateh the
safety of the fallers.

n most cases the timing of the saw workere ig
not importent. In the case of heavy work, the logs
will be treated in a temporsry mesnner until the buckers
can get to them.

The bagkfiring dstail: If & large amount of fuel
iiles between the constructed line end the fire back-
firing is necessary. When dealing with & spresding
firs & few feet of flashy fuel may make burning out
NeoeBsary .

The number of torchmen vyaries with the sizs of
the orew, Ususlly, one man to every twenty~five im
about right,.

The fire may be applled in atrips from the higheat
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point to the lowest or, in flashy fuels In favorable
locations, the fire may be applied to the inside ares
from the fire line itself,

It is lmportant thet the torehmen set only the
mount of fuel on fire that oan be neld by the patrol
and mop-up detail.

The line holding detall: The men in this detall
are srmed witn noaby" shovels !f the fire 18 In &
eonilferous type of forest. 4 ocutting tool or two is
usually needed to do the oceosslionsl cutting nscessary.

The mein force of fthis detsil works close behind
the burning out process since the firat fifteen or
twenty minutes after firing usually sees the greatest
risak of the fire crossing the fire trail. The objec
tive ig not to put out the fire but to izeep it under
control., The line 18 not considered safe untll the
firoe has consumed the fuel on the inslde of the fire
line.

Ap the flre dles down there ig & continuous re-
adjustmnent of line holding detell., ¥hen tie fire near
the line is flushing high the men sre grouped clossly.
Un line that hus been burned out for seversl hours one
man mey we sble to safely hold up to a guarter of &
alles & properly trained orew will make the adjustment
to changlig needs automatically.

Factors Affecting Speed of Tine Construction

Burnicg ouvt: Vhen it 1s necessary to burn out a
large segmost of the fire's perimeter the erew will not
make much hesdway because the line construction men
will be needed for the holding of the line.

48 the burning out is eimpleted the men will again
gtreteh out into thelr normal Jobs until the crew is
sgain working at & maximum speed.

Importance of Zrainsd Crews

Forest proteetlion is concerned with enormous
values ia natursl resources and srtificisl improvements.
Therefore, it is logiesl foo, thet trained and or-
ganized fire fighting forces should be used. Time is
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80 limited when fires arec burnicg tret we caunot
efforé to place dependence on pickeup lsbor &nd in-
efficlent methods,

The snswer to thls problem geems to be the
Progressive Method of Pire Control spplied by trained,
organized crews of plocked men.
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LE880Y T - APPLICATION O THW LETHOD

Instruction Suscestions

Thig lesson Is primerily one of preotice and should be
glven in the fileld simulsting setual working condi-
tions.

The preliminery training could be given under the squad
boseges of ewch of the detsile. ALfter the men haeve
leerned thelr Jjobs in esch of the detuile, they could
tren be coordinated into the complete crew,

Thig lesson will heve to be dirscted by men who have
hed experience in the Progressive Method of Fire
Controls

Emphaglize the need for gafety snd csution when working
&5 & unlt. 7The loss of one man will interfere with the
efficieney of the crew.

The drill and prsotioce on this lesson will also serve
88 & measns of ocondltioning for the rigors of actual
fire duty.

The goal to be striven for is to train the crew so well
that they will mske adjustments to changling conditions
without direction.

Emphssize the importence of esch individusl to the
funetlioning of the whole.

Etrive for = feeling of pride on the part of the
trainees for their part of & well orgsnized unlt that
i1s unsurpassed as a fire iighting erew,

See that the treinees upderstand all the Jobs of the
verious detalle so that, in case of emergeney, thsy
will be able to fill other jobs in the orew satis-
faostorily without undue impairment to the efficlency
of the unilt.
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LREMIRATION OR T80 PLOGRLEECIVE Wi eHOD OF BIRET CQ* 0L

List three of the oLjectives of the Progressive Method
of Pire Control.,

To whal doss the efficiency of & orew primerily
depend?

wist the ususl order of tcols in the Progressive
Kethod of Filre Cortrol.

Lxplalr the function of the axemen snd how they are
spuced.

Leme the two positious tiet sre of the greatest im-
portence to the crew,

Whet 18 & very neccssary sefety detell lu the fulling
of suags?

Wrat is the vule of thumb for the number of torchmen
that & erew should have?y

What 18 the most importent funetion of the pulasski
mneny

List the things thet can be scoomplished with a
Kortic tool.

List the informetion {het should be obtulned by the
gooutbe
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 LIEE CRGANIZATION ON & PROJECT FIRE

INSTRUCTION SUGGESTIONS

This course is given to enable the trainee to obtain
a knowledge of the organlzation on e large fire and
the duties and responsibilities of the suppression
positions so that should he be regquired to take one

of them over in an emergency he will not be completely
&t loss s8 to know what to do.

The scourse should be glven by someone who hss had
experience on big fires.

Emphesize the importaence of personal perfeetion on the
pert of the men in charge of the varlous divisiouns of
the project fire.

The sourse should be preceded by & course on leader-
ship whieh will apply to 21l of the following poeitions
ag represented in the lesson plans,

Draw on the experienoe of the class &8 much as
poasible., Try to obtain from them the fundemental
principles filling in where they fall short.

§h0w' Se gb’ ?Ti@@, T 'g‘i‘; Jﬁee&ring, Re ﬁti %WQR. G ﬁ«,

and Guatafson, C. A+ Plre Control Handobook, Region Five.
United States Department of Agriculture, Forest ZJervioe,

1937.

United States Department of Agriculture, Forest Service.

Fireman's Guide, Reglon One, 1340+
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LESEOE I «- FPIRE BOSS

Instruction Suggestions

Zmphasize the importance of the fire boss ss the
leader and setter of the entire policy of the sup~
pression orews on the fire.

I{mpress on the frainees the importance of noting the
sction of the fire boss of the fires on whioh they
have been sent. Experience and obmervation sre the
best toachers.

Make sure that the trainees understand the basic
orgenization of a large fire. This should come out
in the disucssion of the duties of esch lesder thet
is asgociated in the big fire organization.
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LESBON I == PIRE BOSS

nesson Outline

Introduction

Onoe s fire gets beyond the smokecheser atage,
new problems srise inm the handling of thet fire. There
nust be s division in the duties of leaders on the line
and in service of supply, There ig & need for co-
ordination of effort that is dependent on obtalnsnge
of information s8¢ that the plsn of exesution of attack
mey be Intelligently made and carried out with the
least possible delay.

Effestive organization for eny big fire reguires
the following:

1. Clear recognization of the size of the
organiszation required to effeotively combat
the golng fire

2+ Upderstanding of acsepted lines of suthority
and standard plans of orgsnization

de Enowledge of the duties and responsibilities

of eagh suppression position in the organie
zation

Hespongibility end Aduthority

i The fire boss is in general eharge of the fire.
He h%? full asuthority for all sotion tesken to suppress
tn@ I‘e‘.

In & single seotor fire the job is not too complex
and the fire boss will have direct cherge of all the
sotivities of suppression.

In & fire of more than one sector, the fire boss
will delegate pert of his responsibilities to the
sector bosses. If the fire becomes one of a large
number of sectors, the fire bosg will designate
authority to the divieion bosses who will be in direot
charge of the sector bosses in thelr division.
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If the fire pecomes guffieiently large the fire
voss may appoint an assistant whose duty will be to
take over part of the lvoad of the fire boss., The
essistant fire poss may alsc sct 88 slternate for the
fire boss.

Jobs of the Fire Boss

Regonnalgsance: The fire hoseg muet initiate
stgpa“?gjgiva him the informstlion necessary to plan the
courge of sotion. This will entell the setting up of
a8 soouting organization to obtain information 88 to the
physlosl conditions, the condltion of emch seotor and
spot areas, the losstion of possible control lines, the
spread of the fire and the control messures.

Ye should cover as muoh of the aotusl fire &s is
poselble for him so thet he may see gonditiones for
himself.

On division stage fires he must not leave his
communicatlion 80 as to be able to direet the fight
againet any changing conditions,.

The fire boss should do little or no ssouting.

Strategy: The basis of all fire strategy is to
formulate & plan for the control of the fire before the
start of the next burning period. He issues orders to
secure what 1s needed within a gliven time for the
gontrol of the fire.

If changes require 1t, he confers with divielon
and seotor bosses to revise the plans.

~ Isoties: He determines the best method to carry
out toe plan thet has been formulated.

vrganigations The flre boss must assign specifio
Jobs %0 the designated officers depending on the gize
of the fire,

In this designation of duties the fire boass must
oe duly careful of the guslities of the men amsigned
regsponsible positions.

Camp logation: The fire boes must determins the
locatTon of the camp, decide whieh one is to be the
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bage camp, the supnly bases, ste.

In the selection of camp sites he must exeroise
eare a8 to their safety and convenlencs,

Ingspestion: The fire poss must spend as much time
on the line a8 possibls so s to check the performance
of subordinates in the earrying out of plans and orders.

On large fires much of the responsibility for
ingpection will rest with the division and gector oose=
eg. OUne method is to have c¢ross ssesetlon ilnspeotion so
that it is ocertain that each phase of the job is belng
carried out according to orders.

Traiping: The fire boss should take every op=
portunity to train snd ald the sxperience of other
officers. The next fire ls golng to require trained
nhelp to fight it more successfully snd the present
fire can be used as a training fleld.

Pergonnel: It is lmportant that the fire boss
maintain end soquire information as to the performance
of all of the officers under him for purposes of re-
commending those who have done good work and getting
rid of thoss who are not effestive.

Reporte: The fire boss must sssemble the dally
reporte » he gseotor bosses and report them each day.

Importance

It must be remembered that the fire boss ig the
leader of the entire fire suppression crews The
success of the suppression sction and the lives of the
men in the suppression crews is dependent on his sction
and deelsion.

The fire boss eannot make snap or resh judgments.

‘He must have & reason for every action taken.

e muet be 1in communication with all perts of the
fire 8o thot he will know at all times what the fire
is doing.
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LESSOY I =-- DIVISION 3088

Iugtruction Sugpestions

This oless may be glven indoors as & lecturs or dis-
gugsion.

Emphesige the faot that the division boss is also &
leader.

Encourage olass dlscussion snd suggestion.
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Leggon Qutlice

negponaibility end Authority

Wrhen the number of sectors on & flre becomes too
greet for the fire boss, it becomes necesssry 10 bresk
the fire into divisionms. ZXach divislion boss will ve im
charge of two or more sectorg.

Each divislon boss has full suthority to make and
exegute plans for the control of the fire in each
division., These detailasd plans must be within the
geueral plen outlined by the fire bosa.

The divislon boss is responsible for the coordinéw
tion of the work of the seotor bosses in hie divislion.

Jobs

1., He obteine and cheoks the written instructions
' of the fire bose for {the following:

a. Gepersl plen of aetion for the division and
the correletion with other divisions

be Locetion snd boundery of division

¢. Camp locations planned

Z. GSecures from the fire boss the following
information:

&. Names and qualifications of overhead

b. The man power on the Jjob and ordered to
come

e. SBpecial equipment avsilable

4. Transportetion on hand for movement of men
and supplies

e, The best map of the fire that ls esveilshle

f+ The current weather reports and transmits
them to the sector bosses

de Discuss and outline the work on easch gector
with the bose to whom each ie sssigned. These
ingtructions should be confirmed in writing.
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Checks in communlication needed to fsoilitate
the working of the division and orders ihat
which 1s nesded.

The boss must anticipate the need for special
equipment and additional man powsr and place
advence orders so that they will be there when
he needs them.

He must ingpect the division in detall once
each &ay for the quality of the work and the
progress of the work so that corrective
neasures may obe taken in case of necesslity.

He must teke note of all ohanging sonditlions
in weather and fire behavior and notlfy the
fire boss if & cosnge in plun seems negessary.

The fire boss must be kept currently informed
snd in detsail ss to all of the developments -
on the division.

Keeps in touch with the adjolning division
bosses to unlfy the work program.

The divislon boss nust also see that the
seotor boases turn in the informetion neces-
gary for the reports to the flre boss. This
information must be gollested into one report
and sent in.

Digouss the division plans for each dsy with
sector bosges and make plans for thelr carry-
ing out.

Attopnds daily eonference called by the fire
boss $0o plan sction for the next day.

Importange of the Division Boss

The dlvislon boss is in reality the fire boss of
& given division of the fire. If the plans of control

are not carried out he is the responsible person.

A8 8 lesder of a sention of the fire he must be
on the alert st all times for the condition and welw
fare of the men.
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The failure of the control plens in & division
eould endanger the entire fire plen &nd the men earry-
ing them ount. '
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LEgEON TIT -- STCTOR BOSS

Instruction Snepestions

Thie class may be given indoors as & lecture or
discussion.

Emphasize the importance of the mector bosa as part of
the lice of suthority.

8tress the importesnce of the sector bose not golng over
the heads of his foremen. He must give orders through
them not over them.

Encourage disocusaion on the part of the class.
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LEOSOE TIT -~ 2RCTOR B0IS

i

Legeon Outline

Lesponsipility sud iuthority

4 sector boss 1s ueuelly placed in charge of &
section of a fire requiring the establishment of a
cnmps Bach owamp or unlt reguiring the use of 100 umen
or more is zet up as & sector. A ssotor boss should
not be responsldle for more than 250 nmen.

Phe sector bogs exesutes the detalled plans for
nis sector. He is in charge of all sctivities ocon-
asoeted with his csmp sind sector. The duties ore
similar to tuose of the fire boss of the whole fire.

On small fires the seotor boss reports directly
to the fire hose. On large fires the sestor boss
reports to the division boss.

Jobs

In order to carry out his job the seetor boss muat
sarry out the following essignments:

1. ©n large fires, he must obtein from the
division boss written instruetions as to the
loocstion and boundaries of hie sector, the
begt route of trevel, and detailed plans of
action to attsin eontrol objectives.

2. ¥sep lists, by shifts, of foremwan and the
pumber of men avellable for sach, adjustling
numbers in orews $o meet certainu needs. °

3. BSee that foreman check their men through the
timekeeper, and that they obtain the proper
number and types of tools.

4. Assigns speoific jobs on definitely desorived
portions of line to each foreman. '

5. Covers in detall and cheoks progress and
guality of work on his entire seotor at least
four times each shift.
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S¢imuletee erew boesee, spd where satlsfectory
scoomplishment is not taking place, teakes
immediste corrective action.

Treins foremen in their jobs and in training
crew personmnel. Sees that foremen give ade~
guate training to crew persounel.

Contacte sdjoining seotor bosses and corre-
lutes hie work with thelrs.

#hen condltions change, meking it impossible
or impracticeble to csrry out detalled plons
previously egreed upon, notifies the divielon
boge &t once snd agrees with bim on new sotiom.
in cese of suGden omergeney reguiriug im-
medinte action, he uses his own judguent,
reporting setion taken %0 divieion bope as
promptly se is prsctiecsl,

Turns lo record of sccomplishments, such &s
lines bullt, backfired snd mopped-up, to camp
ooss for entering om progress sheet record.

Bemaing on sector until relieved.

Aoguaints relief sector boss with all condi-
tions pertsining to sector.

theeks to determine that all his orews have
been relieved and his foremaen have checked
8ll men and equipment before lesving line.

In fire camp checks to sec if foremen have
chegked in thelr men and tools, sud heve
provided for thelr welfare.

#inds out where his foremen are sleeplng while
off shift in order to be sble to mobilize in
& hurry 1f required.

Ghtaineg from the division boss the time crewse
are to be awakened, fed, and dispatched from
camp, and advises foremen to tuke appropriate
action. :
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Special Cautlonsg to Seetor Bosses

The sector bose should delegate as much authority
to subordinates as iz practieal.

Always glve instructiong to subordinsates In
v“friting *

Lo not do sny errand running, Use messengers.

de on the fire line at the point of grestest
aetione Do not seout away from the crews but let the
seout do that work. Be gure that you are on the most
eriticsl part of the line during the burning period.

Agsign the agitators and men who causs trouble fo
comp detnil in the morning. Wave time slips ond
traugportation ready and dis soerarge them as soon a5 the
crews leave Oand.

B¢ constently on the alert for the use of power
squipment that will sld the men on the fire line.

Discuss and decide on the following with the
straw bosses and foremen for the next day:

1. IResssignment of crews

2. Fqulipment

<a Cheanges in taoctlcs

4. Tmneklng arrangements

6. Arrangements of day shifts
6. Night crew asslignments

7« Special mop-up crews

s Use of special equipment

Rememher that the plage of the sector boss is on
the fire line directing the attack, improving the
technique, and seeing that the plamnned-for progress is
being secomplished, The organization should permit him
to spend ninety per sent of nis time planning, co~
ordineting, and direetiﬁs the fire suppression work on
tue fire line.

Before leaving the fire be sure thet the fire bose
heg given hie approval. :

Insist that gll reports be kept currently ready to
g0 in at the designated times.
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3e the lanier of the szctore. Do not hesitats in
making declsions and do not rely entirely om the fire
bods or the divislon boes, Use your initisetive to the
fullest extent.





