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TELEPHONE CONSTRUCTION AND MAINTENANCE
ON THE NATIONAL FORESTS.

INTRODUCTION.

Telephone communication is indispensable o fire protection and
to quick and efficient methods of conducting National Forest busi-
ness. After the transportation system has been reasonably devel-
oped, telephone communication should be given first place in improve-
ment work. When comploted, the telephone system on the National
Forests will undoubtedly represent a very large investment, and
every offort should be made to obtain the maximum efficiency and
service.

The instructions contained in this manual are issued to secure
standardization and uniformity in praetice and methods, and should
be fallowed in the construetion of the line and the installation of
equipment, unless otherwise ordered by the district forester. Devia-
tions, however, may be made in the csse of inor work and work of
a temporary nature, if any are called for. Whenever congiderable
varigtion from the instructions is proposed, either in material or
methods, the matter must first be submitied to the district office.
The dimensions shown upon the illustrations will be followed as
closely 83 conditions perxnit.

GENERAL POLICY.

Telephone lines are built and will be extended in the National
Forests wherever their use will insure more effective fire protection
and more economical administration, and where the territory covered
is not served or probably will not be served by commercial lines on
sccount of insccessibility and sbsence of subscribers. In genersl,
the telephone lines should be built between ranger siations and
between lookout and ranger stations. Connections should be made
ta place the supervisor's headquariers in communication with each
ranger and lookout, ‘Where possible, the service of already established
commereial lines should be used, and such connections mads to their
switch centers as will lessen the necessary construction of Forest
Service fines.

Nore.—This mannsl i # revision and ampHfication of and supersedss the Brered circular, entftled
“Instructions for the Buflding and Maiotenanne of Telephous Lines on the Nationsl Faests,” by . H.
Starkwesther, jr., lssued September, 1912, Several dingramsuzd most of Sis muderisl o treeding copsirud-
tion inefuded i the present wanusi were supplied by K. B. Adamy, Superintendent of Tolepacae Uoke
Firaction, Distelct 1, y




8 FTELEPHONE COXSTRUCTION AN MAINTENANCE.,
COOPERATION WITH COMPANIES AND INDIVIDUALS.

Cooperation between the Forest Service and companies or indi.
viduals which would involve jolnt ownership, construction, or maip.
tenance of telephone lines introdaces a division of responsibility
which may sffect communisation and muintenance, as well as future
growth and extensions, and therefore will not be entered into except
in unusual instances, and then only with the specific approval of the
distriet forester.

Commercial companies and settlers should be encouraged to build
lines on and near the forests. The act of March 4, 1913, permiis the
free use of timber for the construction of telephone lines necessary
for the protection of the National Forests from fire. Therefors in the
cooperation with telephone companies and individuals it is proper
" for forest officers to issue frae-uze permits for poles to be used in the
construction snd maintenance of telephone lines in and near the
National Forests whenever such lines will aid materislly in fire pro-
tection. The general cooperative agreements with large commercial
companies will follow the form which has been approved by the
Seeretary of Agriculture. (See Appendix.} Supervisors may con-
finue to issue special-use permits for privsts or independent lines.

VB OF MLNES.

Miners, settlers, logging foremen, and other persons needed in the
fire plan of & Forist may be appointed per diem patrolmen and allowed
telephone serviee free. As far as practicable, without overloading
the line, other persons in the National Forests may be sllowed tele-
phone serviee under a schedule of charges to be approved by the
district forester.

The number of telephones that can be allowed on Forest Service
Tines is of necessity limited. Fach additional telephone increases the
slectrical load and lessens by this amount the reserve capacity for
future growth, and more particularly for emergencies. Because of
the unusaal exposure to which Forest Service lines are subjected,
lesksge and resistance may be so great in emergencies as to require
all the reserve capacity. There are times when if i5 necessary to
sigmal over the line from outlying and lookout stations, or from port-
able instruments cut in along the line or operating over emergency
lines, Forest officers should have these points in mind when con-
sidering applications for special-use permits covering the connection
of non-Forest Service telephone instruments. As a general rule, such
permits should not be issued on lines that will form a part of & circuit
through & Forest.

Under usual conditions telephones directly tied in to the main line
should not be cleser than every & miles. These should be confined to

st aaddat oo
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these used by forest officers or under permit by per diem fire guards.
The Service will make its own installations and maintain them with-
out expense o the permittees for the fire protection afforded.

Settlers, miners, snd others off the main line who may have tele-
phone service as just described, but who are nearer than the S.mile
interval, should be encouraged to build short branch lines at their
own expense, under Forest Service standards of comstruction, and
may be permitied to connect with a Forest Service line at a year-
jong station. When a branch line is so construeted, the settlers should
be encouraged to form a company in order to provide for better
service. A charge permit will be issued. Cooperative srrangements
where coanection with Forest Service lines is desired wiil be ap-
proved by the distriet forester. -

TMPFROVEMENT PLAN,

The plan for a telephone system will include a map and a report.

The map should show existing Forest Servies and private lines and
their character, and the loeation of exchanges and instruments, also
the location and character of all new construction which will be
necessary to meet the needs of Service business during the pext
five years. In addition, the map should show high-tension electric
transmission lines, roads, trails, ranger stations, Iookouts, and sfl
other features whirh may influence the esiablishment of the system.

The report should distuss, in the order of their importance, the
proposed new lines, their need, location, character, and cost. The
telephone systems should be grouped by natural divisions, each being
designated by its two terminals. A branch line should be designated
by its terminal and the divisions of which it is a branch.

The district forester will prepare, from the information furnished by
the supervisors, a map of the entire district, showing the existing
and proposed lines, This will insure coordination of plans between
the various Forests and with private systems. He will #hen issue
instructions covering the general plan of the telephone system for

each Forest.
. STANDARD METHODS.

Since the Forest Service lines are primarily for fire protective
purposes, they should embody the best principles of construction,
and every precaution should be taken to insure continuity and de-
pendability of communication over them at all times and especially
during fire seasons.

In the building of a telephone line the point of first consideration i3
the country to be covered and the possible future connections to the
gystem. Consideration can then be given to the type of constrac-
tion and method of transmission.

889868° —15—=2



10 TELEPHONE CONSTRUQTION AND MAINTENANCE,

The telephone wire may be strung either on poles or on trees. In
open country and slong cleared highways and frails the standard
pole-line construction is preferable, The advantages of this type are
simplicity of construction, uniformity of material, low cost €>‘§ main-
tenance, peat appearance, straightness of line, and saccessibility for
inspection and repairs,. However, when a pole line extends through
timber, {alling trees break the wire and pull off the brackets, thus
rendering its service unreliable, To get the best results from a pole
line through timber it is necessary to go to the expense of clearing
& right of way, which is often impracticable. The insulation test of
wire strung on brackets and insulators on & pole line is higher than
for that placed on split insulators on & tree line, but the latter, when
properly constructed, will give the better service in timbered
country.

Tree lines should be constructed (1) where trees are plentiful; (2)
where poles are scarce or inascessible; (3) where rock, close to the
ground surface, would cause expensive post holes; or (4) where the
quality of the soil s such that the poles would last only s few years.
The deciding factor is usually the cost of construction and mainte-
nance. Jf sufficient funds are aveilable and suitable conditions exist,
& pole line should be constructed.

There are two methods of transmission—(1) by s grounded line,
(@) by a metallic cirouit. The former should ordinarily be used. The
only sdvantage of the metallic circuit over the grounded line is in the
elimination of cross-talk befween lines and induction from power
trensmission and other lines. It will be used only where thers is such
outside interference. Usually the metallic circuit is not practicable
on 2 tree line, owing to the chance of short-cireuiting by falling trees.
Tt may be used, however, after obtaining the approval of the disirict
forester, whenever conditions seem to Tequire it.

PRELIMINARY STUDY OF PROPOSED LINE.
FPACTOR] INFLUENCING LOUCATION.

The Telation of the proposed line to the ti’iléphefne system, present
and proposed, should be kept constently in mind. This wil in-
fluence the type and character of conatruction. If the proposed line
is s trunk line, the possibility of connecting io it short branch lines
from lovkous points and ranger end fire stations should be considered.

The following additional points should be observed when locating
telephone lmes: o

(1) The location of the most logical switching centers for con-
nection with other lines.

(2) Topographical location. By avoiding steep slopes, cliffs, high
divides, river beds, arroyos and streams, and canyons more than 500
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feet in width, the danger from snowslides, landslides, loads, and high
winds will be lessened. By following roads and main trails, frequent
inspection will be facilitated and maintenance simplified.

(3) Location of other elsetrical circuite. Eleotric Light, power,
and high-tension iransmission lines should be avoided whenever
possible. A high-tension transmission line carrying over 5,000 volts
should not be parallsled at a distance of less than one-half mile, and
all grossings and approaches between telephone and power trans-
mission lines should be at right angles,

(4) The probabilities of future growth and axtensions.

{5} The length of the line. Other costs being equal, the cost of
construetion and maintenance varies ss the line lenpgth. -

AURVEY.

A preliminary survey or reconnaissance is necessary in order that
the length of the line may bhe sscertained and its cost estimated.
The thoroughness of the survey will depend upon local conditions.
A transit live with cohained distances may be necessary in some
cases, whils in others a walking or riding reconnaissance will be
gufficient. The loeation determined by the swrvsy, however, nead
pot be taken as final; deviations from it should be made if it is
found, during the course of construction, that greater reliability can
thus be secured.

Whenever a pole line iz to be constructed, either in whole or in
part, marking stakes should be set in line at the proposed locations
of the holes, Each stake should be marked to indicate the height
of the pole for that particulsr position, the depth of the hole, the
kind of hole to be dug—whether an anchor or a stub hole, whether
the pole is to be guyed or braced, and the amount of the rake {fig. 1,
p. 19) at curves and corners.

Each tree that is to be used should be blazed and marked with
red chslk on the side to which the split insulator is to be attached.

RIGHT OF WAY,

If it is proposed ¢ build any part of the line off the Forest, or
over alienated land within the Forest boundary, right of way should
first be obtained. The repulsr form, which will bs furnished by
the distriet forester, should be wused. Verbal permission is not
suificient.

If it is desired to string wire on poles belonging fo a private com-
pany, written permission should be secured before any consiruction
3 begun.



12 TRLEPEONE CONSTRUGTION AND MAINTENANCE
CLEARING RIGHET OF WAY.

When a pele line is to be coustructed, a right of way st least
wide epough for a bridle trall should be ¢leared through any dense
underbrush or chaparral. Small trees directly under the wire
line, which by their future growth might touch {he wire, should
be cut down at the outset. Al trees and Lmbs, alive or dead, hang-
ing over the cleared right of way, which would be likely to fall on,
eatch, or rub against the wire, or which might be borne down upon
the line by wind or weight of snow, should be cut. Everything, in
fact, that might at the present or in the near future cause trouble
on the line should he cleared hefore or at the time the wire Is strung.
There should be at least 4 feet clearance from foliage on all sides of
the line wire throughout its entire length. Oun account of the expense
of elearing, dense growth should be avoided, though not at the sscrifice
of a propér location for the line,

If the line is to be attached to trees, it is not advisable or necessary
. to top the trees to which the aplit insulators are fastened, except

where the line has to cross over s windy canyon or in places exposed
to a strong wind. Under such conditions the trees should either
be topped or else poles used, preferably the latter. It is usually only
necessary to trim the branches on the insulator side of the tree to
s sufficient height for attaching the split insulator. Undergrowth
between spans should be trimmed sufficiently to allow ai least &
4-foot clearance of the Ine wire. Any dangerous snags or rotten
trees in the close vichity of the line should be cut,

The débris resuiting from such clearing adds to the fire danger
and should be gathered into piles and burned. If practicable, this
ghould be done during construction work or shortly after its come
pletion. I not practicable then, the brush should be piled and left
for burning st a time when conditions are favorable.

ORGANIZATION AND BQUIPMENT OF CONSIRUCIION CREWS.

The foreman will be responsible for the work on the line in accord-
ance with the instruction he recelves. Whenever possible he should
be 8 forest officer, cerefully selected for his experience in tele-
phione construction and in handling men. The size of the erew will
depend upon the extent of the work, the qualifications of the indi-
vidusl members, and the time available for completion,

A crew may consist of & foreman, one ground assistant, two line-
men, one utibty man (swamper and lineman), and, if necessary, a
cook. If more speed is desived, one or two additional linemen may
be employed, provided arrangement is made to swamp the line and
distribute materials with sufficient rapidity, to do which may require
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one or two additional groundmen. Which members of the crew will
dig the holes, which distribute the material, and which erect the
poles will be determined by Jocal conditions.

Each man employed in digging holes for poles should be provided
with:

One T-fook shovel, Westorn Union pattern.

One extra heavy, straighi-handle, Sat-tos spoon, Wemtern Union pattern, 7-foot
handle.

Oze 1-inch by 8-foot ootagon steel digging bur,

Each lineman on tree lines should be provided with the following
equipment:

One combinstion wire and sleeve splicing clamp, This is of the reversible type,
one gide being used for MeIntyre sleeves and the other for Western Union connection

One pair 8-inch lneman’s plisrs.

One pair of Eastern climbers, with siraps. Thesee run from 14 to 16 inches in length
by 3-inch intervals.

{ne belt and safety stmp,

One hand ax.

A construction ¢rew on pole-line work should also be provided
with:

Two Buffalo gripa.

One Haven's stesl elasp.

One 3-inch, double-pulley block {with one hook}.

One 3-inch, donble-pulley bloek (with hook and eye).

Thirty-fve feet $-inch sash cord,

TRANSPORTATION AND DISTRIBUTION OF MATERIALS.

The wire, brackets, insulators, and other equipment should be con-
veyed from the railroad point or the place of purchase to the pro-
posed line by automebiles, teams, or horses. Time and money will
be saved if construction work is not started until 2l necessary line
aquipment has been distributed to its proposed location or to some
convenient point. Wire and other metal should be kept off the
ground.

It will often be necessary to pack the wire on horses. The maxi.
mum load for one horse iz a half coil of No. 9 wire (weight 157
pounds}), This may be packed on the horse In seversl ways, but the
following method is suggested: Run a cross stick lengthwise between
the crosstrees on the packsaddle, tying each end secursly. Then
split the coil of wire in half and place it over the top of the stick
connecting the crosstrees so that one-half of the eoil iz on each
gide of the saddle. Finally throw a dismond hitch over the whole.

1 O standard male, Klnin & Sen pattern, or equal,
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CONSTRUCTION OF FOLE LINES.
BELECTION OF POLES.

Poles should be cut as near the proposed Iine as practicabls, The
best and most durable timber, such as the cedar, redwood, chestnut,
tamarack, and Douglas fir should be used, if 14 can be obtained at
a reasonable cost. -

All poles should be cut from live or dead standing trees and should
be free from heart or butt rot, or any other defect which might
weaken them. As a mesns of reduecing the ecost of poles delivered
at the hole it moay in some cases be desirable to purchase poles from
commeroial companies.

Whenever possible poles and braces should be eut in winter to
secure better seasoning.  They should be peeled as soon as cut and
all knots and branches trimmed close, Poles should be ressonably
straight and of the following dimensions:

of | Diameter || Letgth of | Dinmeter
of top. pada,

pile. of fan.

Frit, Fruches, Faot, TInches,
18 & & ¥
24 8 40 8
25 é LN Wie 1l
30 3%

When a line will be subjected to severe stresses from high winds
or unusual strains these dismeters should be increased by from %
to 1 izch. High poles should be of very fine quality. The butts
of poles should be cut off square; the tops should be cut slanting on
both sides to form & right-angle “roof” (fig. 4).

BEIDDING AND SEASONING,

It is sometimes posgible to collest & number of poles or braces at
one point as they are cut, and later to distribute them along the line
without undue expense. In such cases the poles should be com-
pletely barked and piled in tiers, with & space of at least & inches
between poles in the same tier and botween tiers. The bottom tier
should be of sufficient height from the ground to allow of the free
circulation of air under the poles, which should be seasoned for at
lesst two or three months, Seasoned poles are lighter and therefore
egsier to handle, and are usnally more durable.

When it is not feasible to collect poles or braces at one pont, the
individual pieces should be peeled and raised off the ground or leaned
against trees or yocks in an open position to season. Sound dead
timber need not be seasoned. -

 PRESERVATIVE TREATMBENT.

If durable woods can not be obtained at » reasonable cost, it may
be necessary to give the poles preservative trestment. Before doing

L
i
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this, however, the district forester should be consulted.! The poles
of branch lines less than 3 miles long need not be treated in any case
onless the branch is ¢onstructed at the same time as & treated main
line.

There are severs} methods of treating poles, but the three following
have proved the most successful. Before any treatment is applied
all adhering bark, including the inner fibrous bark, should be removed
with a drawlknife from the portion of the pole {0 be treated.

{1} Open-tank method: Wherever practieable, this methed of
treatment is the best that can be employed. Creosote heated to a
temperature not to exceed 200° F. is the preservative used.

{(2) Standard Boucherie process: This process consists in forcing a
preservative solution through the poles by hydrostatic pressure
developed by having the preservative in a tank about 25 feet above
the poles. Copper sulphate is employed.

(3) Brush trestment: This process requires less equipment than
gny other, but the results are not nearly so good as the open-tank
method. A brief deseription follows: Hot creosote or hot carbo-
BEneum is applied to the poles with iron-bound brushes for a space
of about 1 foot above the ground line and 2 feet below it, thus
forming a band 3 feet wide. All sesaoning checks and knot holes
should be carefully filled and the preservative applied as freely ay
possible without waste, putting on all that the poles will absorb.
After an interval of at least 24 hours the poles should be treated with
& second coat spplied in the same manner,

In bot, dry weather the creosote should be heated to a temperaturs
of from 120° to 150° T\ and in cold weather to 1830° . These tem-
peratures, however, should not be exceeded. In heating the crecsote
the utmost precaution should be taken to prevent accidents. If the
heating vessel is allowed 4o boil over or if creesote is spilled and
allowed te burn on the outside of the vessel, the contents is pretty
sure to ignite and burn fiercely. I crecsote becomes mixed with
water the mixture boils violently several degrees below the boiling
point of the latter.

The preservative should never be applied to green timber nor when
the surface of the pole is wet from rain, snow, frost, or is frozen.

The tops of the poles and the places where the brackets and braces
are to be attached should also be treated with two coats of hot
creosote, and the same is true of the butts of braces and the slanting
top which is to rest aganinst the pole.

A convenient outfit for brush treatment consists of & 5 or 10 gallon
can or iron pot, a 3-gallon pail, -gallon dipper, a 4 or 5 inch wire-
hound brush, and a thermometer.,

3 Also soe Forest Servics Bullstin 34, ¥ Pressrvative Treatmant of Poles.””
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LEXGIHE OF POLES.

The standard pole is 224 feet long, snd this dimension will be used
m ull but specinl cases. Poles shorter than 223 feet may be used,
with the approvsl of the district forester, provided the standard
length is not aveilable or for some ressen is undesirable. When a
line crosses solid rock, and when it would be cheaper, the use of 2 or
2} inch wrought-iron pipes for short-length poles should be consid-
ered, novwithstanding their Hability to rust. Sueh poles may ba
fitted into drilled holes, thereby making blasting unnecessary. There
ave several forms of cormereial brackets and pins which, by the use
of little ingenuity, may be setinto the top of the poles or fastened
te the side by carriage bolts.

Poles longer than 221 feet may be used:

{1} Wheré the spating of the poles is such that the required sag in
the line would bring the wire too close to the ground.

(2} Where the underbrush exceeds 10 feet in height. Tse poles
that will keep the lowest wire at least 4 feet above the highest brush
af the middle of the span.

{&) Where snow is likely to drift to depths exceeding 10 feet.
Tfse poles that will keep the lowest wire at least 2 feet above the
maximum height of the drift at the middle of the span.

{4) Where it is necessary to grade the line to overcome abrupt
changes in level. There should not be an abrupt change; for example,
from a 22-foot pole to a 45-foot pole, but instead, from & 22400t to a
30-foot, and then by gradval lengthening of pole until the 45900t
length is reached.

{5) Where the line crosses wagon roads or ratlways. Use poles
thet will allow a clearance between the Jowest wire of at least 15 feet
above a road and 27 feet above a railway, messured from the middle
or highest point of the road or track. Greater heights must be main-
tained if required by State laws. (See Crossings, p. 41.)

(6) Where necessary ¢ cross over instead of under other pols
lines. (Sea Crossings, p. 41}

(7) At the ends of long spans (more than 500 feet) scross rivers
and canyons. Special poles or construction, approved by the dis-
trict forester, should be used.

ERECTION OF POLES.

DIETRIRUTICGN OF POLES.

In distributing poles along & line, the heaviest ones should be
selected for use on curves, st corners, at the ends »f long spans, and
st terrninals,

BPACTG,

On straight sections poles should be aet 176 fest apart, which is

equivalent to 30 poles per mile. For s grounded line esarried on

= k]

St et s e 224G B
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poles, the distance apart, under favorable conditions, may be 200
feet, or about 26 poles to the mile. Changes in the direction of & line
should be made gradually by spreading the curve over as many poles
as posaible, raking each pole outward to offset the strain.  On curves
and corpers where the pull is from 10 to 30 feet, the pols spacing
should be reduced to 100 feet. Where the pull is more than 30 feet,
the turn will be made on two poles, approximately 100 feet apart,
with equal spacings in the adjacent spans on either side. At right-
angle corners the length of the section on either side next to the corner
pole should not exceed 160 feet.

Where it is neceasary to maske a span of from 200 to 300 fest the
adjacent sections should be 100 feet in length. Spans of from 300 to
500 feet should have two sections of 100 feet on each end.  For spans
of more than 500 feet special construction is required.

Where the line crosses solid rock the length of spans may be in-
creased up to 300 feet to aveid the expense of blasting holes. When
it is necessary to blast many holes, special construction may be
degirable, and the matter should be taken up with the district office.

Abrupt changes in the level of the wire should be avoided. Poles
should be set on either side of a high or low point, using long poles, if
necessary, to obtain the desired clearance in the span. In crossing
a ridge or ravine, for example, it iz better to space the poles so that
one is set each side of the ridge or ravine rather than to set & pole on
the crest or in the bottem.

DIGGING HOLRES,

On straight sections holes should be vertical, uniform in size from
top to bottom, and st least 6 inches larger in diameter than the butt
of the pole. This will permit the earth to be evenly tamped around
the pole for the total depth of the hole. In general the depth of
holes for various sizes of poles should be that shown in Table 1. On
curves or in soft soils, however, holes should be st least 6 inches
deeper than the figures given.

Tasry 1.8ize of hole for dfferent lengths of pole.

Bopth of Bale, Depth of hole.
St g
t]
ok, I In . In n
atth. St ) wl aurih, Tosk.
Fest, Faut, Fert, Feer, Feed, Fret,
13 1 3 35 [ #
2% 4 3 +0 2 3 5
as i 3 45 BY 5
wn 5 14
82086° — 15D



18 TELEFHONE CONSTRUCTION AND MAINTENANCH.

On a hillside the depth of & hole should be measured from the low-
est side of the opening. Where the hillside is so soft that the pole
may possibly kick out, the depth of the hole should be determined
by the foreman.

Where it is net possible to dig the required depth, the hole should
be blagted. If this is not fessible, the pole should be secursly hraced

or guyed. .
ATTACHMENTS TC FOLES.

Standard brackeis with insulators and asll other equipment which
is to be attached to the pole should be put in place before the pole
is erected.

Pole steps—Steps should be used on all poles over 30 feet high or
to which telephione apparatus, such as switch boxes and test stations,
are atiached. The steps are of galvanized iron, % by 9 inches.  They
should be driven slternately into the opposite sides of the pole,
parallel to the direction of the line, and spaced 18 inches on centers.
The line of the steps should be parallel to the center of the poles.

Glass insulaiors—(Hass insulators of the type known as regular
pony long-distance type, weighing approximately 14 ounces each,
and conforming to the specifications of the American Telephone &
Telegraph (lo., should be used on all lines built of No. 9 wire when
strung on poles, No. 9 pony glass may be used for ali lines built of
No. 12 wire strung on poles.

Brackets.—On s one-wire Iine the brackets should be placed on the
same side of all poles, except that at corners or curves they should be
on the side of the poles away from the center of the curve,so that the
line wire will pull them against the poles. Brackets should be nailed
to the poles with one 60-penny and one 40-penny galvanized-iron
wire pail. For one-wire lines the top bracket position will be used.

It s not necessary to shave the pele at the place where the bracket
is attached.

On straight section of a two-wire line the brackets should be on
opposite sides of the poles, but on curves both brackets should be on
the side of the pole away frem the center of the curve (fig. 4).

As an additional safeguard whenever s line crosses the tracks of a
railroad, two brackets with insulators placed side by side should be
used on the first pole on each side of the track. Where a line is
attached to a large pole st a sharp corner two brackets slightly
separated will be used, in order to keep the line wire clear from the
pole,

Lighining rods.—Lightning rods should be placed on poles before
they are set. In ordinary situations a rod shkould be placed on every
tenth pole. :

In exposed, mountainous regions, or where the line crosses moun-
{ain ranges or divides, u rod should be placed on every fifth pole. It
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should be the same kind of wire as the Iine, and long enough to reach
from 6 inches sbove the tap of the pole to about 3 feet below the
bottom. The upper end of the wire should be bent back about 3
inches from the end and given several turns about itself; the lower
end should be made into a small coil of thres or four turns, 5 or g
inches across, at the bottom of (not around) the pole. The rod
should then be attached to the pole with 2-inch staples ai intervals
of 3 feet, 2t & point ene-fourth the distance around the pole from
the bracket, ranning in a
straight line to the ground,
the upper end projecting
about 3 inches above the
ridge of the pole. The wire
coiled at the bottom should
bebent into place or stapled
at the bottom of the pole
g0 that the latier, when
set, will rest on the coils.

After the pole is seb and
the Ene wire attached, an
inapection should be made
to make sure that there is
me contsct between the i
lightning-rod wire and the
ling wice.

Lightning rods are not
necessary in tree line con-
straction.

SETTING POLES,

21t e

Onstraight sections poles
should be set vertically.

On curves or al corners
the poles should be placed
so that they will incline
outward from the center of
the curve (fig. 1}

When the pull is less than 5 feet the rake should be about 10 inches
(fig. 2; with a pull of from 5 to 10 feet, 15 inches; and with more than
10 feet, about 25 inches, These figures apply to the top of the pole
after it has been set and before the line wire is attached, Warped or
crooked poles should be set so that the erockedness will offset; the pull
of the line wire at the ends of Jong spans or on curves or cornefs.
No attention need be peid to the possibility of the line wire changing
the amount of rake. These specifications are approximate and may

Growrg

WW

Fr1o. LDafinition of rake,
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be exceeded without harm. Rake is sometime necessary even though
the pole is braced or guyed,

FOLE

THE PLILL OM CORNER POLE A EQUALS DIMENSION X
MEASURED ON GROUND LINE . USE SAME METHOO FOR
DETERMINING PULL ON EACH POLE N A CURVE

Fa. 2Definition of pull.

Poles should be set with the roof ridges at right angles to the line
wire, except when cross arms ave used, in which case the ridge
will parallel the line. The
bracket should be exactly
at right angles to the line,
and in the proper position
to prevent the line wire
from touehing the pole.

Locotion of gaivenized FILLING AND TAMPING,

iron pole steps whers X ,
reguired. In sebting s pole itshould
be “trued” and held in po-
sition until firm, the dirt
being filled in evenly around
it and thoroughly tamped
ss the #lling progresses.
The coarse soil or gravel
should be put in last, The
filling ecan be done by one
man, snd the tamping by
two men. After the poleis
set and the hole filled,
about 6 inches of earth
should ba closely packed sround the pole above the ground. Poles
set in solid rock should have rock fragments firmly wedged in around

them.

Fug, 3, —Pole steps,

i
|
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BRACING AND GUYING.

The use of braces and guys is obviated in many cases by a proper
amount of reke, but either bracing or guying will be necessary in the
following cases:

{a) On any pole on a curve or at corner where the pull exceeds 30
feet.

() On poles at each side of a crossing over roads and railroad rights
of way.

ON STRAIGHT LINES — ON CURVES ANGD CORNERS
Frip. 4 —Lovation of hrackets on pole.

(¢) On the two end poles of spans between 300 and 500 faet.

{d} On the poles at either end of spans above 300 fest.

{e} On very steep slopes. Anchor guys may preferably be used
in these cases, or a head guy from the top of one pole (below the lowest
bracket) to the base of the pole next above it.

¢} On alternate poles in exposed positions.

{g) On poles in swamps or on loose ground (where necessary),

() On poles on both ends of high tensien transmission Mine
crossings.

) On the first and last poles of a line.

BRACES.

Braces {fig. §) should be at least 8 inches in diameter at the butd
end, cut slanting at the top to fit close to the pole, but the pole
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itself should not be cut.  They should be set at least 2% feet in the
ground; 34 feet would be better, if too mueh difficulty is not encoun-
tered in digging. The distance between the brace and the pols,
as measured on the ground, should be not less then one-half of the
height of the pole above ground. The bottom end of the brace should

Lo mep cut oraotsh the fine pate-. B
Brizee pOIS Should de Lied
7o fne pure h /

Tin e M ST srome or g o
ST bearing serfoie il

Fic. f.~Method of brasing.

rest on s flat stone or piece of log or plank. After boring a #-inch
hole through both the brace and the pols just above the point where
the bottom edge of the former touches the Jatter, the brace should be
bolted tightly to the pole with a §-inch galvanized-iron bolt, using a
24 by 2k by & inch galvanized-iron square washer under both the
head of the bolt and under the nut.
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Gurys,

Anchor guys (fgz. 8) should be mdde of two pleces of line wire
No. 9B, W. G.) twisted together, and, if possible, of sufficient length
ie reach from the bottem of the lowest bracket to & point on the
ground at s distance from the bottom of the pole equal to the latter’s
height sbove ground, but under no condition less than 8 feet, with
enough additional length to allow one end o be passed through the
eye of a standard half-inch galvanized-iren guy rod, the other to be
wrapped twice around the pole, and both seeured.

Ao lssehan £ serans i L

AMETHOL OF QGlrvrieg
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P, §.~Method of guying.

When & guy has been prepared, one end should be wrapped around
the pole twice and stapled, the loose end being secured by wrapping
not less than six times around the wire, using a pair of connectors
or pliers. An anchor log should then be placed in the ground with
a guy rod passing through it, the eye of the rod projecting above
the ground. One of & pair of pulley biocks should then be hooked
into the eye and the other fastened to & Buffalo grip or a mediur-
sized Haven elamp attached to the guy wire. The latter should then
be pulled to the required tension and the end looped through the eye
and secured by not less than six wraps (fg. 7), after which the pulley
blocks and Buffalo grip can be removed.
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The size of the ancher log will usually be determined by its depth

below ground, as follows:

Limension of snchor
Depih of log-
B S R
Length.  Diametor,

Fat. Fret. Tethes,
4 4 6
3 Gor? Bord

2 strands #38 BWG. galvanized iron
wire twisted together_or four strands
NN # 2 BWGE. (shown as single wire

to simplify illustration}

o, Not Jess Fhan 6 wraps

=

linch diamater iron rod rot
#harn /8 inches in length,depending |
on nature OF rock — %

Do pot locate near
#he edge of the rock

ARock

Fr, 7~Rock pny boit.
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If guy rods are not availsble, the guy wire should be wrapped
around the anchor log. This is temporary construction, as the guy
wire will rust and break.

When a guy is used on a public highway or street in & eity or town,
a guard should be used. to make it readily visible. For this purpose
it may be boxed up to a height of 6 feet above the ground, or a
sapling sbout 3 inches in diameter may be wired to it.

Tree guys—If there is a live tree of large diameter near by, the
guy wire may be fastened to it instead of to a buried log. Hardwood
slats should be used beiween the guy wire and the tree to prevent
injury to the latter,

Fes. B—Mathod of vsing gay steh,

Rock guys—~—A homemade iron eyebolt 1 inch in diameter and
not less than 18 inches long may be used for anchoring a guy wire
in rock. The angle formed by the guy wire and the shank of the
bolt should net be more than a right angle. (Fig. 7)) The belt
ghould not be near the edge of the rock or ledge.

(uying across reads—I & guy wire as ordinarily placed would
interfers with traffic on a road, a stub should be used {fig. 8} to pro-
vide proper clearance. The stub should be stayed with the standard
guy rod and anchor log; or, if this is not possible, braced with anchor
logs underground, as shown for the paole in figure 9,

SELF-SUYPPORTING POLEX.

Where conditions prevent the use of any other method of guying,
and especially in swampy soil, the poles should be braced with
anchor logs, as illustrated in figure 0.

88068° 15—t

%
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¢ for use on the rain lines of telegraph companies, and by telephone

UCTION, : { col ) ;
. LTNE FONEER . Extro-Best-Best, Best- companies wher”e a wirg of high conductw}ty Fombmed with streng:t;h
Iron wire is dlwdeclig mtoBthxeeB gia%&?s.]s ggarwi:; o eés o the -~ and toughness is required. The steel mred1s msf.ds igom h?g zpemai
Best, and Steel. The Extra-Dest-Dest . b, 1. \ . grade of material. It is the lowest in conductivity, but est in
highest conduetivity, bub the lowest tensile strength. It is designed tensile strength. The Best-Best, (B. B.) wire, which possesses inter-

" mediate qualities, is more generally used than the others on medium
7 distance circuits by telephone companies and for railroad work.

% / Table 2* gives the physical characteristics of these three grades of
3 wire:

- Tante 2.--Propertics of double galvanized telegraph and telephone wire.

:E . Approximate bresks Average resittance in ohsmg &t
: Fumber | pogs, | WOER | gy Sength ia})eu&éfg g
i Bioming. | "o 2 | inbon
! ham Wi mmehes. | POUS ldsmot. i T 1 . T
: BagS. Farimie. E.B.B.| B.B. | Eeel |E BB RB. | Stegh
§ a0,
g 8258 g1 4581 36181 3,00 598 7.15 %53
i JER 20 L] Lu7] s 814 9.8 .44
(& 50 LB LTl LB 124 1487 3
- 1R 314 5431 1,088 1182 15.48) 1847 .63
! 134 78 TH a5t 95| B®| 2=i8 2. 18
: 1 706 518 528 Iy W isls 22
! .1 i 4 581 559 Wl i 8%
K [ 57 2 37 a.06| &3 838

All iron wire should be well galvanized to protect it from the
corrosive action of the weather,

Hard-drawn copper wire possesses greal conduetivity and high
tensile strength and does not deteriorate when exposed to the weather.
It is therefore well adapted for telephone lines. More difficulty is
encountersd, however, in obtaining good electrical joints when
splicing copper wire than when splicing iron wire. Copper wire is of
particular value where unusual construetion is required, such as on
very important trunk lines, on lines over 125 miles in length, on
metallio cireuits, ete.

FTANDARD CONSTRUCTION.

A one-wire line (grounded cirenit) of No. & B. W. G2 Best-Best

Browurd. i Lire galvanized-iron wire will be the standard construction on the Na-
TETTENRYS . ErEns ey tional Forests. No other method should be used unless the per-
£ 0l SR e S . s . . ’ per
$ ﬂfgii = «* @%ﬁéfw mission of the district forester is first obtained. If the line is losated

ziﬁ% S I‘@f‘ﬁf 2 oo < fEer-to 6 fack outside of the Forest where thers are no trees, No. 12 B. W. G,
= s;&‘;}}‘%\ AR b song-diomerer 8 galvanized wire may be used, provided the length is short. Metallic
= €}5“‘§l\¥ rriches To 0 Inehes eireuit lines are used only where there is outside interferemce, such

ARG é"é%i%"

as cross talk, induction, or trouble from power-transmission lines. It
is not possible to talk any farther over a metallic cireuit line than
over a grounded circuit line provided the grounds are made properly.

& Gummsry of tosts by Jeln A, Roshllng' Soma Co. £ Birmingham wire gaugs.

LT :
Vs myethod of ground bracing may b
wsed For poles i swampy Soil. 50
for poles orguy stubs when rofpossible
o onchor Fhems.

146, L--Mathod of ground bysaing.
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Where the length of o line exceeds 125 miles, it will probably be
necessary to use copper wire. This can not be used with swinging
insulators and will not be employed except on a strietly pole line.
Where pecessary, 8 two-wire line {metallic eircuit) of copper wire
may be used.

For spans up i 500 feet the galvanized-iron wire should be used,
except when the circuit is of hard-drawn copper wire. For longer
spans steel wire or other forms of special construetion. will be necessary.
No. 12 N. B. §. G.* hard-drawn copper wire should not be used on
spans longer than 300 feet, nor No, 14 N. B. 3. . hard-drawn copper
wire on spans longer than 200 feet. If the circuit is of No. 12
N, B. 8. G. hard-drawn copper wire and it is necessary to make
spans longer than 300 fest, No. 8 N. B. 8. G. hard-drawn copper wire
should be used for the spans from 501 to 500 feet. If the circuit is of
No. 14 N. B. 8. G. hard-drawn copper wire and it is necessary to make
spans longer than 200 feet, No. 12 N, B. 8. G. hard-drawn copper
wire should be used on spans from 201 to 360 feet.

CAUTIGNS,

Great caution nmst be used during lightning storms. Whils
lightning is heing discharged in the vicinity of the work and ax long
as there i any danger from this source, no line wire or any wire
electrically connected should be handled or touched.

A pole should never be climbed unless it is first tested to see that
it is securs. Butf rot below the ground line renders poles insecure
that to the easusl observer appear strong. This is especially true
when the line wite or guy has been removed.

BTRINGENG WIRE.

There are several satisfactory methods of removing the wire from
the reel, and which one to use will be determined by the conditions m
each particular case. A man familiar with the location of the line
and with the transpositions should be in charge of the unreelingof
the wire. In paying out the wire care should be taken to place it on
the proper side of poles or trees, in order to avold eutting it. Splices
should be as few as possible.

When the eonditions permit the use of & wagon, the reel may be
placed in the back and the wire laid upon the brackets as fast us the
wagon proceeds,

Another method 55 to have the wire pulled cut by a horse, either
with a rope between the ends of the wire and the traces of the horse
that ean be let go instantly, or by tying the and of the wire to the

horn of the saddle, with & man watching the reel. Where the line

+ New Brisish stendard gauge.
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is very erooked the reel should ba placad at lass than one-half mile
frogn the starting point.

Instead of using & wagon or horse, the wire may be unreeled by
three men, one of whom should be stationed st the reel to see that the
wire is not paid out too fast, or to signal in case it becomes kinked o
tangled.

Another method in National Forest work is for two men to earry
ihize re!el, pa‘ying out the wire as they go. This should only be used
in stnggng copper wire, 4s this wire should never be dragged on the
ground.

Wire should pet be paid out from a coll held by one man, since it
comes off badly twisted and is likely to kinl.

Hard-drawn copper wirs must be handled muck more carefully
than galvanized-iron wire. The coil should not be thrown from »
wagon to the ground. Before coramencing to unreel it, the first 15
or 20 Joops of the coil should be carefully lified by hand to gusrantee

E 0

h..‘_ ol
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e, 10—Home-mafde real.

that there are no “crossovers.”” Hard-drawn copper wire should
never bs dragged on the ground while being strung. If & wagon can
1ot be used o carry the reel, it should be carried by several men.
The pay-out reel handled by the supply houses is of hardwood
bound with iron straps. Its weight precludes its use on lines follow-
ing trails and through timber. A homemade reel is much lighter and
less expensive. This eonsists of two parts, a support and the reel
proper (fig. 10). The support is made of two 2 by 4 inch pieces (4A),
each 5 feet Jong and held 2 feet apart by two crosspieces (BB}, of 2
by 4 inch stuff, nailed beiwesn and 1 foot each side of the center of
the Jong pieces. Midway between the long pleces and fastened to
the f:resspieces 18 & 2 by 4 inch stick (() through the center of which
a -inch hole is bored. To secare greater rigidity, a 2 by 4 inch stick
I is miu?red to fit from the eenter of one side to the center of one of
the crosspieces. The reel is made of two pieces of 2 by 4 jneh stuff
(BE) 2 feet 9 inches long and mortised to the middle to form & cross,
After these have been fitted together a 3-inch hole is bored through the
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center, and 9 inches from this center, on each arm, a A-inch bolt ()
10 inches long is set upright. A $-inch bolt (G) dropped through the
center of the reel and of the support eompletes the outfit. The cost
of the whole apparatus is so small that it may be discarded, if neces-
sary, when the work is completed.

No more wire should be strung out than can be put up and tied in
during one day. Special care should be taken not to allow the wire
ta lie across trails or roads where it might be run over by vehicles or
trampled by animals. Kinks or nicks made in this way may weaken
the wire sufficiently to eause it to break as soon ag a little strain is put
upon it or when it contracts in cold weather. All kinks should be
straightened before the wire is stretched. If the kinks or nicks are
bad, they should be cut out and & splice made,
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Fis. t-Transposition of wirns (metallle sirait).

THANBPOBING LINES.

By transposition is meant changing the location of & wire from one
side of the pole to the other (6g. 11}. This is done to overcome the
effects of outside interference existing in lines which are close to or
parallel with high-tension transmission lines and wires which are on
poles carrying other wires.

When building  metallic circuit, the wires should be transposed
once every mile. Where the line is exposed to induction, eross talk,
power or electric-light wires they should be transposed at least every
tenth pole. In transposing telephone lines, the wire on the left should
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always cross over, pever under, the wire on the right and without
touching it On & bracket line the transposition can be mads very
easily by changing the location of the brackets on the pole, 83 shown
by the upper diagram in figure 11. When @ cross arm is used, trans-
positions can best be made by using s standard two-piece transposi-
tion insulator. Transpositions should be arranged for at the time
the wire is unreeled, the left-hand wire crossing over on top of the
right at the point where the line is to be transposed.

40 ALLOWANGE,

The stresses in the telephone wire underge changes with variations
in temperature, thus making it necessary o provide for the extreme
variations in wire length in each span. The sag in the wire at the
time it is made fast to the brackets should correspond to the temper-
ature at that time,

Tanre 3—>B8ag of a No. ¢ B. W. &, galuanized-iron wire in a pole Mne.

(Feamperatures 1 degrees Pahranheit )
Eag at—
Fangth of span (fest ).
4108 -5 il -+30°, +16". L 0
Froim, | Fi dm, | Froin | F& oo | Fr. i | Pt in. | ¥ i,
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1 8 i3 I 9 & 7 8
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Norg -1 o strong wind is tlowing, the sar valas shoukt bs ingreased. Interpeists for tempersiores
#od spags uot given,  When any sis other Sian o No. 8 B, W, G, wire 18 used, it will be neeesshry locom-
pute (e sag reguired.  Instroetlons (or defng this wili be furnished By the distriet office.

Sag may be handled in the following manner: After a half-mile
reel of wire hag been pulled ont, Enemen, who follow, earry the wire
up each peole on their shoulders and place it between the bracket
and the pole. When this has been done over the entire helf mile,
the line is stretched by means of a Buffalo grip and stretcher block
until it 3s taut, or until the two or three liemen who are on the poles
slong the half mile stretch pass along the signal to stop. About two
minutes’ rest is then required for the line wire to “creep” along the
entire digtance. It should then be loosened or siretched tighter,
according to the signals of the men on the poles, who can sight from
the bracket of one pole to the brackets of the adjacent poles and deter-
mine when the proper smount of slack has been provided.
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oG ¥ WiEE., On pole-line construction the tie wire (the wire used to fasten the
main line to the insulator) should be of the same size as the line wirs.

On straight lines wires should be tied to the inside of the insulavor, The method of tying wire to & glass insulator is shown in Agure 12,

so 28 to bring it between the insulator and the pole, On curves and

[

v—.—ﬂ‘ﬁ: No# fess thar 3clgse
wraps

fie. wire fo be of
the same s12e amy *
Kirrd as line wire

o

16, 12—Msthod of makicg regaiar tie oz fton wirs.

F1a. 15~ Mothod of dead-ending o wirs.
In making the tic great care should be exercised to avoid twisting

737 Pasition of the wire so tightly that the main line will be burned.
#e wire Galv ; Linemen should be cautioned against nicking the line wire in
: on il wire making ties, especially when this is hard-drawn copper. The latter

D ( } Half length sleeve = 1 fursts.,

Mot jess tharn 3 oiose wraps
f 4 it o

7ie wire fo be samre 5/ze .
arri Bire a5 line wiee Fi6. 15.~Method of dond-ending berd-drswn copper wire.

/r should always be tied by hand, pliers, connectors, or other tools being
s ek cp 1 1 used only with iron wire. Linemen should also be cautioned against
¥ra, 13, Mothod of taking figare 4 ta for fron wire, leaving the ends of the tie wire protruding, lest through iwisting of

the pol tact be made,
corpers the wire should be tied to the insulator on the oulside, so é pote &awn aos be &
that the strain will be against the bracket and the pole. 3966”155
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Tying galvanized-iron wire—There are two mathods of tying gal-
vamized-iron wire. The regular tie (fig. 12) should be u@d on ‘aﬁ
poles except where there are sharp dips or changes in level in the lme
wire, or in crossing railroad rights of way, or on spans from 250 Lo 500
feot. in which cases the “*figure 8" should be used (fig. 13).

When the work of stringing wire on a pole line is stopped for &
short time, or at the end of the day, the last tie put on will be a figure 8

tie. The line wire will then be continued over the bracket of the next

Soft copper e wire
SarIe Size Qs e wire
Hard drowws?
copper /irme Wire

Mot less Thar & Tures

Fra, 16.~Mathod of making regular tie for hard-rawn copper wire,

pole without being tied, and brought down and anchorfad to the butt
of the next farther pole by means of a Buffalo grip and either stretcher
blocks or a smub.

The figure 8 tie is made by first bending the tie vgim i:um 4 hoxseal}oe
shape just large enough to fit the insulator, putting 1b over the line
wire {first position, fig. 13), which has been placed in the groove of the
insulator, and then bringing the two ends of the tie wire around the
insulator in opposite direstions and wrapping them tightly around
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the line with not less than three wraps, as close logether and as tight
as possible, using pliers or connectors for the purpose.

The line should be dead ended (fg. 14} st such places as the first
snd last pole of & main or branch line, or at & station.

Tying hard-drawn copper wire—All tie wites for hard-drawn
vopper wire should be of the same size as the line, but of annealed
{soft) copper. Soft tie wires may be purchased in bundles, or they
can be made by cutting up the line wire and heating and then cooling
it slowly to make it less brittle. Care should be tsken not to hest the
wire too hot, so that it pits, or to ool it too quickly. Hard-drawn

Horot ey 3 Position of te wire
copper /line wire
-

Sofr capper tie wire
SINE SIEE 35 [ine wire

ANoT fees frosr K Turrrs

L o AT o e e S s WAl Jf b T veveeteeves,

¥, 17 —Msthod of making * Sigura $°* tie for hard-drawn copper wire.

copper wire iz dead ended {fig. 15} by the use of a hal-length double-
tube copper sleeve.

The regular tie for copper wire {fig. 16} should be used in all cases
axcopt where o figure 8 tie is required (fig. 17).

SPLICING WIRM.

The standard Western Union joint (fig. 18) or the standard three-
wire splice should be used for uniting galvanized-iron wire, and the
standard double-tube copper sleeve for hard-drawn copper wire
(fig. 19); galvanized-iron steoves should not be used. Copper sleeves
should not be used for splicing galvanized.iron wire, because the
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resulting corrosion of the latter results ultimately in & high-resistance
joint which may become the equivalent, from an glactrical standpoint,
of several miles of oxtrs line.

When copper sleeves are usod for joining hard-drawn coppar wire,
they should be twisted not lass than three nor more than four turns

Not Jess Wrorr S c/ose wraps

Fri, 18, Methed of splisng iron wire {Western Unlon Joint).

with a pair of reversible connectors of the Ne. 309 type. The ends of
the wire should project approximately 1 inch from the end of the
sleove before twisting. After the sleeve is twisted the protruding
ends of the wire should be cut off not closer than one-fourth inch

and bant back slightly on the sleeve.

&4
Tansfag 37 fuil furms dc:pe»w’/}vy arr #s fength
Fig. 10,~Methind of spicing hard«drswn coppeyr wire,

Tn ordering sleeves it is necessary to specify the size of the wire _fﬂr
which the sleeve is required. In making joints every pracaution
should be taken not to nick the wire, whether galvanized iron or

COpper.
TREE-LINE CONSIBUCTION.

With a telephone line passing through a heavy atand of timber, the
possibility of trees falling across the line mukes it essential that the

line wire should be able to give way without bresking. The rigidity

of the standard pole-line construction is therefore undesirable.

The tree-line method i3 generally used when poles are scarce or
inacesssible, when ground conditions are unsuitable to the setting
and maintenance of poles, or whers there is not enough money
available for the construction and maintenance of astandard-pole line.

The essential features of the tree-line method are the use of the
split insulator and a suspending wire support. The former sllows
the Hne wire to draw through it when there is a pull from one side;
the latter permits the wire to be sttached fo the tree itsell.
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Moetallic-cireuit tree lines are seldons used.  Short circuits, resulting
from broken wire ties and from trees falling across the lines, make
this method of construction imprecticable under ordingry eonditions.
Where the danger from high-voltage transmission lines is greatb and
other conditions make the use of a tree line desirable, the wires should
be strung on separate tress and the standard methods of transposi-
tion foliowed.

For successful tree-line construction, the following six rules should
be kept constantly in mied:

. Black wire.

. Equalized spans.

. Woak ties,

. Standard installations.

. No sharp turns in line.

. Avoid sttaching wire too high on trees.

oW e DO R0

‘RELECTING TREES AND ROUTE.

Judgment and care should bs used in selecting the trees to sup-
port the Line, and alse in determining the tying place on each tree
and the method of tying. Unly sound frees should be selected, of
sufficient distmeter io minimize the swaying, but large and smooth
frees that are difficult to climb should be avoided. The course of
the Iine should be varied to take advantage of tress that will lessen
the cost of construction; but if suitable trees are not avsilable, poles
should be used.

In tree lines the spans should not exceed 175 feet. If possible
the average span should approximate 100 feef, and may be shorter
if necessary. The spans should be equalized. :

The crooks and twrns of the trail should not be followsd unless
to do so would mean more economical and better vonstruction.
The line wire should never touch the trunk of a tree, and care should
be taken when attaching the insulators to see that the pull of the
wire is away from the tree and not against it.  On side hill slopes the
line will be strung, if practicable, below the trail, so that in case the
wire comes down it will not fall on the trail. Wherever possible
avoid crossing the treil.

LINE CONSTREUCTION.

STRINGING WIRE,

The methods given on page 28 sre also applicable to tree-line
copstruction, although the laiter offers less opportunity for the use
of a wagon. The same precaution should be taken not to injure the
wire.
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A large amount of slack should be provided. The exact amount
will be determined by the coaditions, topography, etc., but in genaral
each span should be given about 4 feet.  The alm is to provide enough
slack so that seversl irees may fall across u few spans without break-
ing the main Line. .

Under ordinary conditions the use of brackets in tree-live con-
struetion should be avoided.

HEIGH? OF WIRE.

The wire should not be hung at a grester height than on & pole

line, and in genersl should be about 15 10 18 feet above the ground.
SPLITTREE IS3ULATOR AYTACHMENT,

The method of making the split-tres insulator sttachment is
shown in figure 26 C and D are the insulator attachments that
have given the best resuits. The former uses No. 12 wire and comes
loose from the staple whenever s free falls across the line. In such
cases neither the tie wire ilself nor the split insulator breaks. To
make repairs it is merely necessary to replace the attachment on

the staple as illustrated in the figure.

The stiachment 1 involves the same principle, but uses No. 9

wire. When this is employed it is necessary to keep only one kind
of wire in stock, though the tie C is the least expensive. T shows a
little stronger attachment made of No. 12 wire which should be used
in conjunction with the crosstie shown by A. Al ties should be
attached io the tree by means of & 3 or 4 inch staple,’ according to
the thickness of the bark, about 1 inch of the staple being lef pro-
truding from the tree. A 2%-inch post staple may be used in hard-

wood timber.
DpRATT END OR CTHORSTIE.

Figure 20 illustrates a eomplete crosatie with a No. § wire running
through the insulator. Such & tie should be used wherever it is desired
to prevent the wire from running back after breakage of the main
line. It should be made of No. 12 wire, and be from 20 to 25 inches
long. 'This tie is usually preferable to the insulater and bracket
dead end, in that it lessens the chance of the main line being jerked
by heavy winds.

The line should be stayed at the top of hills or the beginning of
steep slopes. It is not necessary to stay it on comparatively even
ground.

SPEMIAL TYPE OPF CONSTRUCHION.

In regions where thers is little timber and practically no danger
from windfzall a No. 3% porcelnin knob fastened to the tree with a
60-penny spike may be found satisfactory. It should not be used,

UWhen thers is & possibility that the tree ta Which the insulator is sitached may be cut Into saw logs,
& wite wrapped seound the ires with = loop fwistad in the middle sheufd be used instesd of the stapls,
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however, without the permission of the district forester. In this type
of construction the spans should average about 100 feet, with from
10 to 15 feet of sag, according to the length of the span. A No. 12
wire should be used to tie the main line to the insulator, using the tie
indicated in figure 18,

Bk, HW—Bplit tosulator stisobment gnd croasile,

The spike should be driven inte the tree Tor almost it entire length,
leaving only about 13 inches exposed. Sinee the weight of the wire
falls oo the top of the insulator, the strain on the tie wire is small,
The lower branches of the tree should not be trimmed, sinee they tend
to prevent the line from grounding when a tree falls on it.
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CROSSING MEADOWS AND PARES.

1t may sometimes be preferable to cross small meadows and parks
instead of making the detour necessary to ths continued use of trees.
Poles should ordinarily be used to make crossings of this kind.

When not more then six or seven poles are necessary, they should
be considered ss trees, and the line wire attached to each by a split
nsylator, sllowing as much slack as elsswhere in the line, In this
way no injury to the portion of the line in the park or meadow will
be ¢aused by a tree falling on an adjoining span. If a large pumber
of poles are required, the first {four poles on each side of the meadow
should be equipped with split insulators. For the remaining dis-
tance the standard pole-line construction with the sag in the spans
as indicated in Table 3, should be used.

CROSSING RIVEES AND CANTVONS,

Whers i is necessary to cross a river or canyon less than 500 feet
in width, a pole should be set (do not use a topped tree} on each side
of the canyon or river and securely anchored. Each pole should be
equipped with double brackets and the wire tied to the insulaters with
the figure 8 tie, :

Where the span exceeds 500 feet, specific instructions should be
obtained from the district forester before construction is begun.

CROSSING DEVIDER AND BUILDING TO LOOROUT POINTS.

Two methods may be followed in constructing lines across divides
and watersheds and to lookout points,

The usual tree-tine construction should be used when the timber is
heavy and such construction practicable. The Line should follow &
trail or road. Frequent switchbacks may be necessary in order to
get over the divide.

The line should be hung on split tres insulators, using the regular
atbachment O, figure 20, except on trees at very abrupt changes in
lins direction. Ai such points a tie wire similar to B or E, figure 20,
should be used, the tie being made of single No. 12 B, W, G. Best-Best
galvanized wire. This tie is lighter than the main line and a frifle
stronger than the ordinary ties (C and D, fig, 20), and will break as
soont as more then one tree falls across the line, thereby providing
all of the slack between the tree st the turn and the adjacent trees.

The second methed will be followed when trees are scarce or when
the other method of construetion is not practicable. The lina should
be run straight up the side of the mountain, Brackets and glass
insulatore should be used, and the wire {ied to the outside of the in-
sulator with No. 14 B. W, G. Best-Best galvanized-iron wire, which
is very light and will break easily. About 4 feet of slack should
usaally be sllowed for a 160-foot span. ’
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LOCATION ON POILES OF FOREIGN LINES.

When a Forest Service line is sttached to » pole carrying g tele-
graph circuit, the former should be located at least 2 feet from the
nearest telegraph wire. This same clearance should be maintained
Irom any other non-Forest Service wire on the same pole, Forest
Service lines should not be attached to poles carrying electric-light,
power, or high-tension transmission lines. A grounded line should
never be strung on poles carrying telegraph eircuits.  Uke a metallic
Line.

CROSHINGS.
RAILBROAD RIGHTS OF WaY.

Railroad rights of way should be crossed at right angles. Under

no circumstances should a pole be closer than 15 feet fo the nearest
reil, and if it will not cause too long a span the distance should be
suflicient to prevent the pole reaching the rail should it fall toward
the track. The poles.-on each side of the track should always be
guyed or braced three ways snd it may be necessary to guy or brace
them four ways.
" The lowest wire at such & crossing should be at least 27 foet above
the top of the rails, or even higher if required by State law or by the
railroad company. The pole on each side of the right of way should
be equipped with double brackets or double ¢ross arms and the wire
tied to the insulators with & figure § tie. If necessary, the method
prescribed for underground crossings of high-tension transmission
lines (page 42) will be gsed.

FOREIGN LINES.

Whether to cross over or under foreign lines will be determined by
the character of their construetion. If the foreign lines are well
constructed and well maintaived, they should be crossed under-
neath, at » distance of not less than 4 feet below their lowest wire,
unless this would bring the Service line too close to the ground. In
that case a crossing should be made over the foreign line, with & dis-
tance of not less than 4 feet between the lowest part of the telephone
line and the highest wire of the foreign line. If the construction or
maintenance of the foreign line is poor, the Forest Service line should
I every case pass overhead.

ROADS,

If the line follows a road, crossing from oue side to the other, the
crossing poles should be braced or guyed, and a fipure 8 tie used.
The wire should be strung at least 16 feet above the roed, ot even
higher if required by State law.

RE066° 15 —nB
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CROSSINGR QVER 0¥ FERT IX LENGTEH.

Crossings more than 500 feet in length may involve the use of steel
wire, special-strain insulators, towers, or bridge work, and special
“a* pr *H" construction. Before any construction is undertaken,
the distriet forester should be asked fo prepare proper specifications,

HOH-TENSION TRANSMISSION LINSE.

Contact at any point between a telephone line and a bigh-tension
transmission line endangers both the entire telephons system and the
lives of those who use it. In all cases when s high-tension trans-
mission lne is to be crossed by a Service telephone line, directions
should be cobtained from the district forester. Trapsmission lines
should be given as wide a berth as possible. If it is necessary fo
run close to one, pole-line construction should be used.

Transmission lines should always be crossed at a right angle,
TUunless the district forester specifies otherwise or unless the trans-
mission company has provided special and safe protection, the cross-
ing will be made as foliows: Dead end the telephone line on each side
of the transmission line, at least 150 feet from the crossing, snd
brace or guy the last poles. The actual crossing should be made
underground by mesns of an extrs heavily insulated, rubber-covered,
braided, and weatherproofed copper wire run through a liinch
iron. pipe, starting at apoint on the pole about 6 feet above the ground.
The joints in the pipe should be made water-tight by the use of red
lead, and an inverted “U7” aitached to the top of each pipe so that
rain water can not follow the wire. The rubber-covered wire should
extend np the pole and be connected to the line wire. In erossing
with & metallic circuit both wires may be run in the same pipe.

If considerable blasting would be required fo put the iron pipe
underground, below the frost line, it may be laid across the surface
of the rock, providing it is covered with an earth embankment to a
depth of 2 or 3 feet.

If permission is requested for a high-tension transmission line to
eross an existing Forest telephone line, the district forester will
require that the transmission line be so constructed as to provide
safe and approved protection for the Service line. Where the tele-
phone line is exposed to voltage in excess of 5,000 volts the American
Toelephone & Telograph Co.’s specification No. 3414 for overhead
crossings of electric-light and power lines will be used as & basis for
determining suiteble protection.

CONNECTION OF FOREST SERVICE LINES WITH FPRIVATE LINES
OB EXCHANGES,

Whenever it is desirable to connhect a Forest Service Hne with a
private line or exchange, the district forester should first be fully
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advized by letter as to what arrangements can be made for the con-
nection, including a statement of the ability to obtain night, Sunday,
or holiday service, if needed in emergencies. There should also be
stated the length of the Forest Service line, and, in cases where it is
desired to connect directly to anocther line, the length of such line;
the character of its copstruction and maintenance; the size and kinds
of wire used in the construction of both lines, and whether one or
both are grounded or metallic cireuits; the number of instruments on
both lines and the chm capacity of the instruments on the lne with
which eonnection is to be made. The district forester will decide the
best method of handling the matter and making the connections.
Every precaution should be baken to maks sure that trouble originat-
ing beyond the Forest Servics line will not interfere with it.

Aagtolir s 205 g
Merins Pire

Galv 7rom wirs

Use test clamp hors

LR oF Semach fiee jefF fong
B CefFRr oFeed Snchn,
O s Py X Fo connest i
TR Fne 52 50w

e,
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Atlowstrck

F1a, 24, —Method of smnecting branah jine to main line when both ars of gelvanised-iros wire,
BRANCH LINES.

In attaching a branch to & main line, the former should be dead
ended on aseparate bracket attached to the main line pole for that
purpose, 50 that the strain of the branch line ' will not come on the
connection (fig. 21). A Fahnestock test clamp may be used to con-
nect the branch line to the main line in place of wrapping the end of
the branch to the lsiter.

When the main line is of bard-drawn copper wire, it should be cut
in two and dead endad on the same insulator from both directions,
splicing in additional wire if necessary. The ends after dead ending

 The Fahnestack fegt clamp is made i three srades: Fntica clamp fally tnod, dlamp half 1ened, and

matimmad. The vt type shoald ba used for connesting two iron wites, the seonnd for connesting & oo
pet and 8n dren wite, and the third for connecting twe oopper wites,
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should be left long enough to be apheed together in & copper sleave so
88 to complete the cireuit again. The branch line should then be dead
ended on a separate bracket and insulator, and the connection made
(Ag. 22).

Whenever any wire is connected to s hard-drawn copper line, the
latter must always be dead ended for that purpose, sc that the wire
may be soldered to & point on the dead-end loop between the sleeve
and the insulator. When saldennm is not feasible the wires should
be cleaned bright, snd the wire to be connected closely wrapped
arcund the line wire not less than seven times. A Falmestock clamp
may be used hers aiso.

HoIF length sleeve

Mz Feve U Bain e
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STANDARD TELEPHONE EQUIFMENT FOBR FOREST SERVICE

INSTRUMENTS AND OIHER EQUIPMENT.

Telephone, wall set; type, Western Electrie No. 1311~«S or equal;
with 2,500-ohm unbiased ringer and condenser.

Telephane, wall set; type, Western Electric No. 1317-R, or equal;
with 1,600-ohm un}:;msed ringer and condenser.

Tixtension bell; type, Western Elsctric No. 127-F, or equal; with
2,500-0hm mbmsed ringer,

Extension bell; type, Western Eiectrlg No. 127-G, or equsal; with
1,800-ohm unbiased ringer.

Telephone, lookout; type, Western ‘Electric No. 1338-J, or equal;
with 2,500-0hm uz}bmsed ringer and condenser,
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Telephone, lookout; type, Western Eleotric No. 1336-EK, ot equal;
with 1,600-0bm ﬁnhiaseti ringer and condenser.

Telep%mne Forest Service pertable; special dasxgn for Forest
Service work; No. 1375-A.

Switeh and protector mounting box only; type, ‘Western Eleemc
D400, or equal.

Frotactor; type, Western Electric No. 60-E, or equal.

Protector; type, Western Blectric No. 58-F, or egual.

Line fuse; iype, Western Flectrie No. 47-4, or equal; for ime 3.’&
stations when required. =

Protector Blocks; type, Western Electric No. 20 and No. 21, or
equal; for repairing No. 80-E proiegtor,

Protector block mica; type, Western Electrie No. 10, or equ&l for
repairing No. 60-E protector

Ground rod; t»}'”pe; Western Electric No. 94033 {or 521(38) , or eqaal
to have copper wire soldered to end. .

Ground rod, Forest Service portable; specls.l demgu fe:r Foz‘est
Service work; No. 313-B.

Battery dry; type, Western Electric No, 100028 Blue Bell dry
battery, or equal; for station telephones. w1

Battery dry, for Forest Service portsble t&leph&m Colnmbia
OV No. 3 or Ever Heady Tungsten No. 703.

Repeating ooil; type, Western Eleetric No. 47-A, or equal; for
special cases where s grounded line Is conpected to a metallic circuit.

Switch, single-pole single-throw porcelain-base knife switch; type,
Western Electric No, 1436, or squal.

Line connector, Forest Service portable; special de&xgn for Forest
Service work; 311-B.

Bmci&:szs.mt{‘welveuinch painted oak brackets, conforming to
apecification of the American Telephone and Telegraph Co.

Wire—For ordinary use: Galvanized iron No. 9 B. B. For special
use: Galvanized iron No. 12 and No. 14 B. B.; hard-drawn copper
No. 8, No. 12, and No. 14; stesl (as required). . For emergency use:
No. 20 siranded Brown & Sherpe gauge copper wire insulated.
Conforming to specifications of Amarican Telephone & Telegraph Co.

Insulstors —Line insulators of the type known to the frade as
regular pony-distance type, weighing approximately 14 ounces each,
corforming to specification of the American Telephone & ’Zi.‘el«a-~
graph Co.

INSTRUMENTE,

“Where 8 Forest Service line is to conneet with another line, either
directly or by switches, the resistance in ohms of the finger coils in
the instruments {and extension bells, if used) should be the same as
the resistance of those in the connecting Jine. The standard resist-
ance of all ringer coils on exclusive Forest Service lines wili be
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2,500 ohms, Howaver, in connecting with lines that use other
resistance ringer coils, it will be necessary to use the same resistance
coil in the instruments on the Forest Service line. 'Where telephones
of other resistance than that specified are needed for use, the district
{forester should be consulted as to the proper set to purchase.

The portable telephone was designed to mest the specisl needs
snd requirements of the Service. It is equipped with the standard
bell transmitter and Teceiver, which makes possible transmission
over great resistance, The battery should be replaced every two

months.
INSTALLATION OF EQUIPMENT.

CONDENSER.

The vondenser in & telephone is cut in circuit with the receiver.
It makes possible *through” signeling when receivers at interme-
diate stations are off the books. Any telephone now in use, if not
alrendy provided, can be equipped with a condenser.

Fuy, 2.~Method of connecting dry batteries fou o telephons,

The condenser may also be cut in on one side of the ringers for
testing purposes.
DRY BATTERIES.

“Three dry batteries should be placed in each instrument, taking
eare that the connsctions are mads as shown in figure 23. Dry cells
deteriornte whether used or not, and it is necessary to replace the set
in each instrment at least once a year.! Standard flexible battery
connectors will give better results than a one-strand wire, which
hreaks easily when nicked.

Y wg pew hatterios shonld never be instalied with one old Daltery of cie new battery with two oid
Thasttarios, 3 onn poor battaty will spofl the efficiency af the good onss.
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PROTECTION.

The question of protection Is & very important matter and is
divided into two classes in Forest Service work: (1) partially exposed
substations snd (2) fully exposed substations,

PARTIALLY EXPOSED SUBSTATIONS,

Whaere it'is abaclutely certain that the line iz nowhere exposed to
secidental contast with eleciriclight, power, or high-tension ecir-
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i ; Cereuit tollow Seme meiiwd
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Vadbpione St ;: 1’

Fi1g. 24.Hathed of insialling iine fuse when regquired.

cuits {but only to lightning), each telephone station should be con«
gidered sz partially exposed, and nothing beyond the No. 80-E pro-
tector used for protection. Wherse lighining is unusually severe,
however, either a 47-A line fuse, in addition to the 60-E protector,
or s 58-F lightning protector should be used. The former should be
located immediately outside of the building and attached to the main-
Hns wire in such & way that, when blown, the wirs on the side toward
the line will fall away (fig. 24). On 2 metallic line, where line fuses
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are used, u fuse should be attached to each wire. When f;ha 58-F,
which is a combination of the 60-E protector with fuses, is used, &
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PG, 26.—Londlng in wirst and cannections o phione.

N{);h 4% asbestos mzxt,‘shsuld be mounted back of all protactors and
the slits in the fuses turned toward the mat.

s
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FULLY BXPOSED BUBSTATIONS.

A fully exposed substation is one on & line which may be exposed
to accidental contact with slectric-light, power, or high-tension trans-
mission lines. Even though only a portion of the line is subjest to
such exposure all stations on it will be considered as fully exposed.
The 60-E protector and 47-A line fuse, or the 58-F protector, will
be used &t these stations. In all cases where the line is expozed to &
bigh-tension voltage in excess of 1,800 volts the district foruster
ghould bo consulted in regard to additional protection.

COKNEUTIONS WPPH FOREIGN YEIEPRONE LINES,

In genersl, it is not necessary to consider the sxposure along other
telaphone lines with whieh the Service lines may connect, provided
the connection is made through s switchboard. If made by any other
means, however, one of the above-described protective methods will
be used.

GROUND RODS.

All grounded lines should be provided with a good electrical con-
nection to the ground for the earth return side of the tolephons cir-
cuit. Omne of the great sources of trouble in this type of construetion
results from & poor ground.

The ground rod should be of galvanized iron, 5 feet ! long snd ome~
half inch in diameter, with a copper wire securely soldered to the top.
The rod should be driven to full depth into a permanently damp or
moist earth roil, and as close to the building and to the instrument
as practicable, If it is impossible to drive the rod vertically to its
full depth it should be driven on a slant, for it is essential that the
moist earth come in contact with the full length of the rod. When
necessary the ground may be located seversl hundred feet from the
instrument, in which case the wirs from the building to the rod
ghould be buried under the sod.

Dry earth, gravel, and rock are not good conductors and should be
avoided. A rod driven into the bank of » creek or spring mnay provide
a satisfactory ground. When there is no naturally moist soil & good
ground may be obtained by placing a 25-foot ceil of No. 9 wire at
the botiom of & 8 to 10 foot hole, covering it well with charcoal
and wetting the latter with a bucket of water. The hole should
then be refilled and the earth tamped in securely. Charcoal is
hygroscopic, and will absorb and retain moisture. The connection
of the ground wire with the poil should be soldered. A bucket of
water thrown on the ground st intervals during s dry period will
add to its effectiveness.

1 Six-foos rods uf the same type may bo ussd I necessary.
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A satisfactory ground can not be obtained by attaching a wire to
» bunch of old iron and throwing it into s river or ereek with a rocky
bottem. In some buildings it is possible to use a water pipe for &
ground, in which case the ground wirs should be attached to the pipe
by & Blackburn ground cdamp. Only pipes which always contain

water should be vsed.
LAVITE GOILS.

These cofls are used to Temove static electricity from the line.
Each coil should have a resistance of 48,000 ohins, and be inclosed
in s small weatherproof box.  (See p. 86, Static electricity.)

WIRING.

To insure good service instruments on both grounded and metallic
Tines must be installed in the proper manner.. Figures 25 and 26 itus-
trate graphically the method of making the entire installation.

Before beginhing work means should be taken %o determine the
arrangement that will ba the simplest, most economical, and the
enslost to maintsin.

GTALDE QF BUILDING.

Leading-in wires.—]If possible, the telephone should be located on
the same side of the building as the pole from which the branch line
originates. The wire from the line should be dead ended on & bracket
and insulator attached to the outside of the building. The point
whers the wire enters the building should be as near as practicable to
& permanent ground, and each ground wire should pass through the
wall of the building in & separate poreelain tube, spaced at least-24
inches from the other tubes, and sloping upward from the outside.
Under some conditions circular loom msy be satisfastory substitute
for the porcelain tube, though it should not be used without permission
from the district forester. Each wire as it enters the porcelain tube
outside the building should bave a small drip leop about 2 inches long
to prevent water from following it into the building. The location of
the protector in the building should he determined before the holes
are made. It is often possible to locate the holes immediately above
ar below the fuse terminals on the protector, thus securing the shortest
length for the leading-in wires.

The leading-in wires should not enter at the attic roof unless other
ways are impracticable. In every case the holes should be started
from ingide the building.

The line terminals of the protector should be connected to the line
wire by single No. 14 B. & 82 braided and westherproofed rubber-
covered copper wire. The lesding-in wire ghould be soldered to the
loop just below the insulatar where the line wire is terminated (fig. 26),
and should not come in contact with any part of the building.

+ Brown & Shargs (gaage).

Sk
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Ground wires.—Bingle No. {4 B. & 8. rubber.covered, braided, and
weatherproofed copper wire should be used to connect the protectors
with the ground rod or ground wire.

Ground wire outside of the building should be supported on No. 44
or No. 53 porcelain knoba, The knob should always be attached
with a fiathead screw, and not with a nail.

The wire from the protector to the ground should be laid as directly
as posgible, and should have no spirals, coils, knots, or sharp bends.
The ground wire should never be placed near sheet-iron roofing, drain
pipes, etc., on the house.

INSIBE OF BUILDING.

Al joints and splices of the wiring inside or oniside of the building
should be taped. This does not apply to the connections made at the
terminals provided in the apparatus, All joints should be soldered
znd properly taped. Where a twisted pair is spliced, the joints shonld
be soldered at least 3 inches spart. In soldering, resin should be used
23 a flux. Chlerid of gine, sal ammoniac, or other fluid Juxes are not
satisfactory. The wires to be soldered should first be scraped thor-
oughly and cleaned.

Allknob and cleat work should be done as neatly as possible, Wir-
jpg inside and outside of a building should be rn inas nearly vertieal
and horizontal lines as possible; this gives an appearance of neatness
and simplifies tracing out the wires when hunting for trouble. There
should be no knots or spirals in the wiring (this does not mean joints
snd splices) between the protector and the line or ground rod. The
Ime should be kept at Jeast I foot away from the overhangiog eaves if
the roof is of sheet iron. Wet and damp loealities should be avoided
for inside wires.

The telephone should be connected to the protector by mesns of
Ko. 19 B. & & rubber-covered and braided single or twisted pair
copper wire. However, if this wire is not available, the heavier insu-
1ated outside wire may be used, slthough it is not 50 cheap. The wire
inside the building should be fastened to the wall with insulated tacks
(such ss milonite nails} or approved cleats., Uninsulated tacks or
staples should not be used. No joint in insulated wire should touch
an adjacent joint in another insulated wire, even though both are
taped.

I}.aamiim of protector.—The protector should be placed inside the
building (never outside) as near as possible to the point where the
leading-in wires enter. When the 58-F type is used, a No. 48 asbestos
mat will be placed on the wall beneath it. This protector should be
mounted upon the wall so that the fuses are vertical, and fastened in
place by screws. It should not be exposed to water or dampness.
When the leading-in wires enter the building above a door or window
casing, the protector should be rmounted so as to allow & space of 1

i
&
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inch jbeiween the protector and the casing. Where the wires enter at
the side of the door or casing, the protector should be mounted flush
with the latter. It should always be placed at least 6 inches from
curtaing, shades, or similar cornbustible material.

Ordmarily only one mics should be used between each Ppair of pro-
tector blocks, but in localities where lightning is excessive andpthe
stations difficult of access, two mices may be inserted, thus mcreasing
the air gap. Paper or other material should never be substituted.

FOR GROUNDED CIFCLHT FOR METRLLIC CIRCUTT
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The 58-F protector saould be connected as follows: Conneet the
leading-in wire or wires to the fuse terminsls marked “L" most dis.
tant from the protector blocks and the inside line wires to the other
end of the fuse terminals—that is, the end nearer to the protector
blocks. Conmect the ground wire with the termina! mearksd <G.”
In the case of a grounded line use only one of the fuses, though a
short wire should be run on the end of the protector that containg
t!:etgragzﬁtori: héocks, from the terminal marked “G” to the terminal
at the side of the protector blocks that is i i
B e 5 P hat is net being ysed by the main
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Protection from pipes.—Wherever practicable wires should be
placed above «ll pipes or other conducting material. When a cross-
ing is necessary the wire -should be protected by two wrappings of
insulating tape, the latter extending at least 1 inch each side of the
pipe or conducting material. :

Separation from light and power lines.—When it is necessary to
cross an electric-light or power wire in the building there must be a
separation of at least 6 inches, unless the telephone wires are incased
in a circular loom or porcelain conduit. When so incased the con-
duit should project at least 6 inches on each side of the electric-light
or power wire and be firmly secured against slipping.

Wiring Diagrom orGrounded Girew /it Wiriag Diagrom rorMeteliic Gireu it

B N o e

LOOKOUT-STATION TELEPHONE SETS.

- The 1336—J telephone, special Forest Service type, contains a 2,500-
! ohm unbiased ringer and condenser. The 1336-K telephone con-
tains & 1,600-0bm unbiased ringer and condenser.

An iron-box telephone set outdoors should be mounted on a post

in prelerence to a tree or topped tree. The iron case of the box TL
should be grounded by wrapping a wire under the head of one of =6'w”d
the mounting bolts when the latter is screwed in and then mmning it trom Box =
to the ground rod (fig. 28). A switch and protector mounting box Lockout Telephoms
should be attached to the post. The line wire should be properly
dead ended on a bracket and insulator located on top of the post and .
extended to the switch by means of No. 14 B. & S. rubber-covered, ] -
braided, and weatherproofed copper wire. This wire should then < T BN Swireh )
extend from the opposite side of the switch to the line terminal of f,’f:,::;ﬁoﬁf:yiﬁ
the protector and from there to the proper terminal in the telephone O Protecton
set, through the hole in the latter provided for the purpose. The 3
eame kind of wire should extend from the ground rod to the ground This mounting box . At wiring 7o be #I1LE &S

d . " ! may be localed ofany ruvbber covered braided ond
terminal of the protector and to the proper termipal in the iron-box Lot Or postdesiréd weother proofed copperwire.
telephone, through the hole provided in the latter.

If this set is employed on a metallic cireuit, a double-pole, single- A—=THis wire runs only from
throw switch should be used {fig. 28). From each of the line wires I undarnsath fhe head ofmoumt
an insulated copper wire should extend to a switch, and from the oppo- i ' ;"fo”f’::;;;’;’:ﬁ:ffzzm
site terminal to its proper terminal on the protector, and thence into box. Scrape ehamet ofF TR in-
the iron-box set. The latter is grounded from the mounting belt, S O o e T
while another wire runs from the ground terminal of the protector 7
to the ground rod.

Installations of this character may be placed on lookout points Hdlmsired this wiremayterminote
where there is nothing but rock. The post may be bolted to the atgrovnd femina! of protechr
rocks and the ground rod located wherever a suitable place can be nstead arerground od assihan
found, even though it is a considerable distance away. In this case byl \Grourd Fod
the wire to the ground rod isTun In the same manner as line wire is run. )

Metal brackets and fixtures may be used to support the line wire Fi6. 28.—Wiring diagram for lovkont telephone statlon.

along the side of the rock, with extension bolts if required.
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Inspection of telephone lines should be made regularly during the
five season, and special inspections by the ranger or other officer in
charge immediately alter a severe wind, snow, sleet, or electrical
storm, and after fires. Rangers and guards when on patrol duty
should watch the telephone lines, ent out any trees that may have
fallen scross them, and make any other necesssry repairs. Tests
chould be made &% & certain hour each morning during the fire season
to see that no trouble exists.

Each forest supervisor should establish a regular organizetion on
his Forest for the proper inspection and maintenance of sach Service
line.

LINE.

The entire line should be gone over thoroughly once a year, pref-
erably before the beginning of a fire season. Each pole should be
inspected; brackets, insulaters, and tie wires which are broken
should be properly replaced; and all foliage and interfering timber
cleared away. Poles should be examined for butt rot and for twist.
In the latter case it should be determined whether the pole has
twisted to an extent to permit the line or tie wire to touch it. Loose
guys or braces should be tightened and all loose or badly corroded

joints renswed.
TRET STATIONS.

On lines more than 15 miles long one or more test stations should
be established. These should be so arranged that the kne may be
looped into the house or building where the telephone is and through
two switches placed near the latter (fg. 29). The instruments shounld
be cornected to these swiiches in a way to make it possible to cut
off either end of the line, while the instrument remaing en the end
desired, and yet bridge to the line when both switches are closed.
In this way the line may be cut by the gwitches for testing in either
direction and line trouble more readily leeated between certain dsfi-
nite points. ‘ ‘

By opening switch A the telephone is connected to one side of
the line only. By closing switch “*A" and opening switch “‘B” the
telephone is conneeted to the other end of the line- By closing both
switeh ““A" and <“B the line is normal condition. Care should
be taken after making tests that both of the switches ave laft in
contact, otherwise no calls can be sent through.

If desired, provision can be made at any point on 8 lins for testing
it in either direetion with a portabls telephone. In such cases the
line wire should be cut and dead ended from both directions on the
same pole with & two-piece transportation insulator (or two bracksts).
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The ends should be left long enough after dead ending to be joined
together with a test connector, so as to complete the circuit.

The voltmeter test stations roight be used at logical switching
centers. The distriot forester should be consulted, however, before
equipment of this kind is purchased.

EMERGENCY WIRE.

Emergency wire is a No. 20 B. & 8. gauge wire, consisting of 10
strands of No. 30 B. & S. gauge hard-drawn copper wire twisted
together and insulated with a double-reverse close serving of cotton
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g, 86.—Method of installing test stallen,

?vaterpmefed with asphaltum compound. Since it 18 easily broken,
it will not he wed as & substitute for permanent line constryetion.
{15 nse should be limited to emergency purposes.

Emergency wire should be constantly inspected while in use.
‘When being strung, it should be kept off the ground wherever possible
and be anchored at corners and tied about every quarter mile. Fre-
quent coils of slack should be left for repairing breeks.

Experience will show where emergency wire can best be employed.

DISCORNECTING BRANCH LINES IN WINTER.

Since any trouble occurring on branch lines to a lockout point or &
ranger station may injure the entire telephone system, such Iines
should be disconnected from the main line whenever they will be
out of use for & considerable period, especially during the winter.
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The stub should ordinarily be set to & depth of 4 feet and shoyld
extend out of the ground about 5 feet, making the total length from
9 to 10 {fest,

The disconnection from the main Hne ray be made by a suitable
pole switch properly housed and mounted, as shown in figure 22 or

Frtt. 30~ Heinforeement or stub of polea.

23. A Fahnestock tesh
clamp may alsc be
ussd for this purpose.

BTUR REINFORCEMENT FOR
FPOLES.

Poles that bave be-
comme seriously wesk-
ened by buit rot near
the ground line should
be replaced, except
where conditions are
such as to warrant re-
inforeing them by
mesns of a stub of
long-lived timber.
A stub should ordi-
narily be used where
suitable pole timber is
not available and to
reinforee poles that are
sound above the
ground, irrespective of
their condition af the
ground line,

The stub or post
should be peeled and
shaved and roofed, as
shown in figure 30,
The sides of the post
and of the pole which
come in contact should
be faced above the
ground line to 4 width
of 2 or 3 inches, so as
to give o greater bear-
ing surface.

Tha diameter of the
stub at the ground line
ghould be at least as
great a3 would he re-
quired for a new pole.

i The weaker the pole to

bereinforced thestouter
should be the stub,

Strain on the weakened
pole should cause it to bear
against the stub, For this

reason  stubs In general 44—

should be set in line with
the line wire. ‘Where there
are prevailing strong winds
Irom one direction, how-
ever, it should be set. on the
side opposile. On curves
and &b corners astub should
be set on either side of the
poleinline with thelinewire.
Where any special slrain
exists, thelargest postavail-
abls should he used.
Wrappings consisting of
Ne. 12 tron wire should be
placed as indicated in fig-
ura 30. Each wrapping,
consisting of eight turps
around both pole and stub,
should be made as tight as
possible with pliers or other
devices and theendstwisted
together with not less than
six turns and then stapled
tothepole. Thewires may
be twisted very tight if an
iron. rod about onefourth
ineh in diameter or one arm
of eutting pliers is inserted
between an equal number
of turns at » point epposite
the line of contact. Both

sets should be twisted at

the seme time.
Where 1t is impossible to
secure sufficient strength by

Sirnpie Merhod of ?’“esrmg
A

) Feceiver

Conmect wire 4 ¥ are Side of cor’
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Fi1o. 3 —Reooivor st

wrapping the stub and the pole together by wire, through bolts should
be used. The nuts, washers, and bolts should be of galvanized iron
and the washers about 2§ inches squara.
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No back filling should be done until after the stub is in place. The
same methed should be followed as desceribed under the hending

1‘Setting poles,” page 15.
APPARATUS,

ATi telephone apparatus at stations and elsewhere on the line should
be carefully inspected for loose connections or other defecis. The
inspector should call up the terminal or intermediate stations from
each instrument and note particularly how the generator of the
instrument rings its own bell and how the bell rings at the station
called. The called station should ring back in order to test the bell
at the calling station, In making tests it should mot be taken for
granted that something is wrong if an answer is not immediately
obtained. If unable to get the sistion after several attempis, eall
another station and try to get & test with it

BALTTERIES,

All dry batteries on the line should he replaced at least every 12
months, and more often if pecessary. As far as practicsble, all the
batteries on o line should be renswed st the same time, preferably
at the beginning of the fire season. A fresh hattery should not be
connected to mn old ome. The inspector should note whether or
not battery connections bave become looseped. In putting dry
batteries back into a telepbone, the inspector should see thaf the
zine binding pest on one battery does not touch the zinc binding
post on an adjacent battery (fg. 24).

An emergency test to determine whether or not a dry battery is
sbsolutely dead may be made by moistening the finger and gripping
the zinc binding post, and then touching the tip of the tongue to
the carbon binding post. If & very slight acidulous taste is noted,
the battery is not absolutely exhausted, although it may be suffi-
ciently so to be incapable of giving good transmission. In extreme
emergencies, exhausted dry batteries can sometimes be temporarily
revived to give sufficient current for sending an important message
over the line by driving holes with a nail through the zinc shell
and sllowing water to sosk o through them. ’

Lightning protectors should be inspected, and cleaned if neces-
sary, after all electrical storms. The No, 60-E protector is cleaned
by unscrewing the brass cep from the porcelsin base, removing the
metal protector blocks, and removing from them any soot or smoke,
or pits which cause the blocks to touch each other. Both csz}dmens
are the result of lightning jumping across the air gap provided by
the mica separator. In replacing the blocks be sure to put the
mica back. In localities where lightning is particularly bad and
the stations are difficult of gccess two micas may be inserted between
the blocks, thus increasing the width of the air gap.
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DILING GENERATOR.

Once every two or three years one drop of typewriter cil or “3in 17
will be placed in each of the places provided with ol eups, Great
care should be taken to see that no oil {alls on any of the contucts
or rubber bushings of the generstor.

TROUTBLE.
BROKEN COGNNECTIONS AND OFEN ¢OILS.

On the instruments that the Forest Service has adopted as stand-
ard the causes for trouble have been reduced to & minimum, Light-
ning is the greatest scuree of trouble.

The ringer coils, which are construeted of fine insulated wire
wrapped around an iron core, ocessionally burn cut. When this
happens it is necessary io substitute a new coil. The srmature? in
the generator may also burn out, necessitating replacement.  In the
receiver the small eoll of insulated wire wrapped around the end
of the permanent magnet is sometimes burned out by lightning or
heavy ontside currents.

The following methods of testing may be used to locate tronble
as just described: Connect one side of a receiver to one pole of the
battery. I when the other sids of the receiver is touched to the
pole of the battery no click is heard, the receiver iz open.

By the use of the receiver, if in serviceabls condition, and the
batteries, as shown in figure 30, any of the wire coils may be itested.

A test of the generator may be madé by disconnecting the instru-
ment and placing the moistened tips of two fingers over the two
serew binding posts on the end of the generator. If the latter is
in adjustment, current will be felt when the erank is turned. If no
current is felt, probably the armature of the generator is open, and
& new armature must be obtained.?

1t is impossible to talk through the transwmitier when the induction
coil is open, when the batteries are wesk, or when there is a loose
connection somewhere in the instrument, as at one of the connections
©on the batteries or else at the switch hook.

LETRUTION AND REMEDY.

Trouble in any place is likely to affeet the entire system. Inex.
perienced persons should not be allowed to tamper with telephone
instruments. It is usually well to have a gpare telephene on each
Forest which can be temporarily installed while a telephone or the

Uihe piet in the senesior thas revolves hetwees the psrmecsent magnets. This is composed of twn
windings around an, iror: hass on apposite sides of the canter. The ganerators ufed on suie sty AXe pro-
$octed th o cartain sxtent by means of 5 Yhuat.”

* #he kard-radherbushings some nesoarborize, due to oil or greass gutting on thetn, sad cause genetstor
ivoulie.
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part of it that is out of order ia sent to some relisble telephone man

for ingpection, repair, or readjustment. ) ‘ ‘
Inggginerai, telephone trouble may be in connection with (1) sig-

naling, or {2) talking and hearing. The ganerator furnishes current
for signaling or ringing the bells, sending & current over the line to

&
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T
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Fra, T~ Wirisg of 1517 telephone set,

a1l bells on its way to ground. The genersted current is intermittent,
gnd jumps to the ground or is grestly v_i’ea.kened %337 groundings
instead of fiowing slong the line. The batteries _fm*msil eurrent for
conversation only. 1fis possible to talk over a wire even when there
are slight grounds through trees or tfizmngh the {me wire touching
the ground in dry places, but it is not posaible to signal.
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Troubles may arise from various causes: The line wire may be
broken, down on the ground, or the current may be leaking through
contact with foliage, trees, poles, or other lines. The trouble may
be at the stations or at pele switches; it may be caused by the switch-
ing arrangements at the terminal of the line, or it may be due to
trouble on other connecting lines. Trouble is often caused by poor
ground connections or bad splices end joints; in suany cases the light-
ning protector needs cleaning.

The most common troubles, with the cauvse and remeady, follow:

No. 1. You can not ring up anyone; your generstor handle turns
hard; your bell does not ring when you turn the generator.

When testing to discover the csuse of this trouble the receiver
should be left on the switch hook. First disconnect the two wires
which enter the telephone set from the terminals marked “I-17
and “1-2,” and screw down the connections on the wires coming
from the ringer. Now turn the generator. If it turms easily and
the bell rings well, the trouble is not in the telephone set.

Then connect the line wires to *I~1" and “1~2"" terininals and
disconneet the line wires from the protector, leaving the inside wires
to the telephone set attached to the protector. Now turn the gen-
erator handle, If it is difficult to turn, remove the protector blocks
from the protector and try the generator again. If it turns easily,
clean the protectur blocks, replace the thin piece of mica between
them, and put beck into the protector. Now test the generator
again, and if it turns properly, connect the line wires to the protector
and see if the telephone set works as it should.

If the generstor turns properly when the line wires are discon-
neoted at the protector, but is difficult to turn when the protector
blocks have been cleaned and the line wire again aftached, the
trouble i either in the wiring between the protector and the pole
or out on the line or in the wiring apparatus at one of the other
stations. Carefully examine the wiring and the line for & place where
one of the wires crosses another Gf the line is metallic) or where the
main line or drop wire touches some ground connection. If in a
metallic line the wires are crossed, the penerator erank will turn hard
as sbove deserfbed.  This is also frue of 2 grounded line if the wire
becomes crossed with some foreion ground. On a metallic Jine, if
one side of the wire is touching a ground, a humming noise will be
noticesble on the line.

If the generator turns hard even when the line wires are discon-
pected from the telephone, look for incorrect wiring or erossed wires
in the sst or for carbonized bushings on the geperator. When this
latter trouble exists the odor of burning rubber is noticeable when the
door of the telephone is opened.
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If every station on the line has the same trouble, call for an inspee-
tion of the protector at each station, or look for trouble slong the pole
ling or in the terminal arrangemenie where the Iine is connected to a
switchboard or to another line, and inquire out on that line, if neces-
ssry, or disconnect from it temporarily.

¥o. 2. You can not ring up anyone; your generstor handle tums
ensily; your bell rings when you furn the generator.

If a metallic line, look for & Joose connection at line 1”7 and 27
of the telephone set. I a grounded line, look for & loose connection
on the rain line at Hne 17 or on the ground wire which is attached
to line 2" in the instrument. Look for a loose connection at the
protector or where the inside wiring is attached to the outside wires.
Look for an open fuse. If trouble is not found at these points look
for s broken wire or a poor ground.

No. 3. You can not ring up anyone; your generator handle turns
easily; your bell does not ring when you turn the generator.

Laok for a loose eonnection or 8 broken wire in the telephone set,
See that your ringers are in proper adjustment. It may be that one
of the wires to the generstor is disconvected from one of the ling
wires, or one of the ringer wires may have become loose or broken.

No. 4. You can not ring other places on the line, or only feebly;
your bell rings sll right when you turn the generstor.

Look for a loose connection where line connects with telephone
set, where line connects 4o protector, or st the ground. 1t is possible
that the trouble may be due to a poor or corroded splice in the line
wire or to contact between the line wire snd trees, poles, or other
lines. In the case of grounded lines be sure that the ground at the
telephone you are trying to call is in proper condition. Be sure that
your own ground is in the same condition.

No. . Your bell does not ring; other places on the line ring all
right.

lgLook'for a broken wire or loose connection in the wires coming from

the ringer. If the connection and wire are all rig_ht, sea .t.hat the
ringer is properly adjusted. Make a test on your nnger coils to see
that they have not been burned out as beretofore mentioned.

Neo. 6. You can hear others all right; others can not hear you.

Look for a loose connection or broken wire coming from the trans-
mitter, battery, induction ceil, or switeh houk. See if ﬁlﬁ( connec-
fions to the induction coil are all right. If this examinafion does
not show anything wrong, thump the underside of the ixgﬁsmitter
lightly with the hand, as the earbon granules in the transmitter may

4 of about
f The sinpper ball of 8 Tinger should move fresly. In most sazes it shookl have 5 movaman!
one-giztesnth of o inch, The gongs should I 30 st that the cisppar ball strikes but dost net rest against

them when theown o sither side.
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have become packed. If this fails to improve matiers the troubls
msy be due to an exhaunsted battery.

No. 7. You can not hear others distinetly; others hear you
right. :

Look for a loose compection or broken wire coming from the
receiver, switch hook, or induetion coll.  Unscrew the earpiece from
the receiver and brush out the inside and wipe off the diaphragm.
Also brush off any particles that may bave been collected on the
magnets undernesth the diaphragm. If the diaphbragm is bent in,
turn it over and replace the earpiece. Screw this on firmly, but znot
very tightly.

If this does not reveal the cause of trouble, unfasten the receiver
cord from the terminals in the telephone set and while holding the
receiver to the ear touch the two terminals of the receiver cord to
the terminals of one of the dry batteries. If you can hear a click
when the cord is connected in this, the receiver is all right and there
must be some fault in the wiring,. I you do not hear a ehick, it is
probable that the receiver winding or the cord is broken.

No. 8. Neither you nor others can hear distinetly. ‘

The trouble is probably due to some loose connection or poor or
eorroded joint in the wiring at the telephone station, or out on the
line, exhausted batteries or poor grounds, or a loose lightning rod
touching the line. .

No. 9. The stations at the terminals of the line have increasing
difficulty in ringing or hearing each other plainly.

This trouble may be caused by too many stations on the line, or
too long & line for the size of the wire used, to ground rods located m
too dry soils, or to corroded splices or poor joints.  Any or all of these
troubles may be combined with excessive line leakage through
contact with -trees, poles, or foliage. If fixmg up the entire line
improves the talking but not the ringing, see that ail the telepbones
on the line have 2,500-ohm ringers. See that the generator crank
shaft comes back into place after calling a party on the line, If this
does not make the ringing satisfactory, cut off some of the stations
or divide the line info sections, or rebuild the main line, using heavier
wire. In extreme cases it may be necessary o build a copper metallic
circuit. The fault may be due to similar conditions or poor main-
tenance on & foreign telephone line or switchbonrd to which the
Forest Servies line is connected.

CROSR TALE.

Cross talk oecurs when two grounded lines are strung on the same
poles. This interference with conversation is reduced ss far as pos-
sibla on a grounded line by good grounds at al! subscribers’ stations.
Beparate ground rods should be used for separate lines. If it is
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desired to eliminate cross talk, the cirenit must be made metallic and
the standard metbod of transposition followed. By making one
of the two lines metallic, eross talk is eliminated on the metallio ling,
but may still trouble on the grounded line.

Tig, 23.-Method of drsining Lire of statio eleciriciiy.
STATIC BELECTRICETY.

A great deal of inconvenience may be caused by static electricity.
There may be no trouble in the morning, but toward noon a frying
noise is apparent sud in the evening it is impesaible to carry on a
conversation. Trouble from static electricity is usually greater in
high altitudes than at low.
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One method of removing statie electricity frome & line is by the
use of a lavite coil, or squal, with a resistance of 48,000 okms. This
eoil should be installed along the line at intervals of from 3 to 10
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miles, and attached to a ground line as shown in figure 33. In a
metallic line two coils should be attached, one to each wire. The
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same ground may be used for both colls. The coil should be it~
closed in a small weatherproof bex.
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Another method of draining static electricity is by the installa-
tion of vacuum lightning protectors. These protectors should be
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installed in the same manner as the lavite coll, except that the fuse
may be omitted,
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It is sometimes necessary to make a study of static conditions, as
the distance between coils ia not the same in all cases. Before doing
so the distriet forester should be asked for definite instructions,

SUPPLEMENTARY DIAGRAMS.

The following diagrams show graphieslly certain methods in tele-
phone construction previously referred to in the Manual, and other
methods of construetion which may at times be found expedient, but
which were not taken up in the preceding text.
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Figure 34 is the legend which shows how the various parts of the
telephone equipment are graphically represented in the succeeding
diagrams.

TWD METHODS OF CONNECTING UP A SWITCHING STATION WHERE
THREE GROUNDED LINES TERMINATE,

The method shown in figure 87 should be used where the three
lines are not connectad most of the tirme. It requires the following
equipment: Two extension bells, one telephone set, and thres
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single-pole, single-throw, baby knife switches. With the three lines
the two extension hells and the jelephene resnain across the line
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The method shown in figure 38 should be used where the three
lines are connected most of the time. It requires the {ollowing
equipment: Three extension bells, one telephons set, and three
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single-pole, double-throw, baby knife switches. With sll the three
Lines connected just the telephone remains across the line, the three
exiension bells being disconnected.

CONNECTIONS ON 47-A REPEATING CO1L.

The 47-A repeating coll is the most reliable and serviceable eoil,
both from a talking and signaling standpoint, and should be used
wherever possible. This coil is also used for phantom work. By
“phantom” is meant the utilizing of both sides of a metallic line for
one wire. As illustrated in figure 39 an additional telephone circuit
is thereby obtained.

Equipment necessary: One (1) 47-A repeating coil, or cne (1) 8-A
repesting coil ; two (2) lightning protectors ; one (1) galvanized-iron
rod.
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Thig circuit shows the method of connecting a grounded line to &
metallic line where connections are permanent sud repesting coil
and protectors are placed in a waterproof box on a pole. The dotted
line shows the 8-A repeating coil in circuit while the solid lineshows
the 47-A coil in circuit. The figure is self-explanatory. The 47-A
rather than the 8-A repeating coil should be used.
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METHOD OF URING A GROUNDEDR PHANTOM CIRCUIY OUT GF A METALLIC
RURAL LINE.

The following equipment is necessary: Two 47-A repeating coils,
one extension bell, and one double-pole, double-throw, baby knuife
switch. By the method shown in figure 40, the Forest Service
utilizes both wires for their line, the connection with the Service
line being made &t the end of the rural line eireuit, thus eliminating
the necessity of stringing in additional wire parallel to the telephone
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circuit. By the use of the phantom circuit a direct line is obtained
to the exchange or town where the rural live termunales without
interfering with subscribers on the latter. The cireuit is so arranged
that the grounded Forest Service line may cut on the metallic hine
direet through the 47-A repeating coil in au emnergency. 1t is also
arranged so that should any of the ranchers desire to talk to one of
the stations on the Forest Service grounded line beyond the peint
where the rural line ferminates, by calling the station at the end of
thig line the switch at that point may be thrown and direst con-
nection had., This phantom cireuit can only be built up where the
metallic line does not parallel any electric-light, power, high-tension,
or railroad wires.
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A SWITCHING STATION WHERE & GROUKDED LINE MAY BE CUT THROVGH
IO A METALLIC LINE WITH A4 47-A COIL IN CIRCUIT.

Equipment necessary: Ons 47-A repeeting coil, two doublepele
double-throw, baby knife switches, and one telephone set. This
method (fig. 42) is used where connection is necessary with some
comuaerdial telephone company’s toll Tine, one telephone being used
on the commercial company’s line and one telephone on the Forest
Servics line. I a subscriber of the commercial telephone company
is ysing the toll station, the call on the Forest Service line may be
answered st the same time, thus avoiding delay or interruption.
When it is necessary to connect the grounded line to the metallic
line, both switches should be closed, only ona telephone being left
across the line,
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METHOD OF CONNECTING GROUNDED LINE TO METALLIC LINE 50 THAT
EITHER CAN BE 1ISED WITH SAME TELEPHONE.

Equipme.t necessary: One 47-A repeating coil, two double-pole,
double-throw, baby knife switches, one double-pole, single-throw,
baby knife switch, one extension bell, and one telephone set. This
circuit is arranged (fig. 48) with one telephone and signal hell, so
that & person at the station may talk on either line by using the
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sone. The operation of the switches is as follows: Switch
iﬁiﬁf}iw, switch 2E<}:;;en1 switch 3 closed—telephone on metallic
Yine direct. Switch 3 open, switch 1 closed down, switch 2 ciqseé
down—telephone on grounded line direct. Switch 8 closed, switch
1 closed up, swiich 2 closed up—gmt}ﬁdeei lins et on to metallic
Yne through repeating coil direct, instrument remaining 5HCIOSS
entire line, 'This circuit is so arranged that the instrument may be
left on the gronnded line snd the extension bell will ring if & party
at this station on metallic line is called. Switches 1 and 2 should
pever be closed down at the same time without opening 3, s by so
doing the metallic line would be made very noisy.
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APPENDIX.

FORM OF CONTRALT BETWEEN A COMMERCIAL ’Z‘EZE?XAOP?‘S COMPANY AND 2O¥
ERORETARY OF AGRICULTURER OF THE UNITED SFATES FOR TELEPHONE SERVICR
N CONNEOTION WITH THE NATIONAL FORPSTS,

This agreement, made this ..., .. day of .......vuey 19.., by and between ..., ..
.............................. cevesn, 8 cOrporation organized and existing under
and by virtue of the Jaws of the State of ................ (hereinafter called the

Telephone Company} of the first part, and the Secretary of Agriculture of the United
States (hereinafter called the Secretary) of the second part,

WITNESSETH:

Wheress the Telephone Company operates a genersl public commercinl telephone
exchange and tofl line system, which includes certain exchanges and toll lines locsted
in the neighborhood of certain Wational Forests under the jurisdiction of the Secretary
snd situsted, in whole or in part, in the temritory of the Telephone Compary: and

‘Whereas the Secretary desives to utilize, ar an aid te the administration, protection,
snd preservation of National Foresis and in fire provention and control, cerain
special telephone facilities which the Telephone Company is sble fo supply, and the
Secretary alse desirss to procure from the Telephone Company, in connection with
fire prevention and control and in the sdministration of anid National Foreets, tele-
phone exchange and toll Bne service; and

Whersas the Telephone Coropany is willing to furnish for the foregoing purposes,
the special telephone farilities and the telephone exchangs and toll line pervice here-
inafter mentioned, and 15 also willing, to the extent and in the manner hereinafter set
forth, to cooperate with the Secretary and te enlist aa well, 8o far as possible, the
cooperation of the Telephona Company's subseribem in the vielnity of said National
Forests, in facilitating and supplementing the operations of the Secretary in fire pre-
vention and ¢ontrol:

Now, therefore, in consideration of the premises and of the covenants and agreements
hereinafter set forth, it ia agreed by the parties bereto s follows:

AnricnE 1. R

The Telepbone Company will, as the Secrotary may, during the continuance of
this agresment, from time o time request:

1. Connect, by telephone Hne or Unes of suizable type, with the central office of
the Telephone Company in any exchange then established in any municipality or
sattlement adjacent to of In the neighborhesd of any Nationad Forest, telephone sia-
tions in such number, on any vne sach Hine, and at such lovations, within or adjacent
to-gaid National Forest and outgide the limiis of such st exchange, as the Departinent
of Agrisulture may reguire; equip each such line, at the terminal thereof in such an
exchapge, with such of the Telephone Company’s standard terminal apparatug as
will reduce to & practical minimum the chances of ventral office trouble interfering
with. the opration of such & line; and furnish theveover lueal exchangs, Toeal toll
and long distance telephone service, under the terms and conditions and at the mies
set forth du the wnnexed schedule marked “ A’ and hereby made a part hereof: Pro-
wvided, That the Department of Agriculture will, at its own expense, equip, install

5
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snd maintain, as herein provided, each of such telephone stations, sad furnish and
mainizin, as herein previded, that portion of ezch auch line which may extend to
snd between such stations and s point, to be designated by the Telephone Company,
ardinarily at or near the central affice of the exchangs with which each such line may
be conmected o1, in case of an exchange operated within s municipality, af or near
the limits thereof; the Telephone Company to furnish snd maintein that portion of
each such line which may extend to and between said junction and the switchboard
of the Telephone Company’s said centra! office.

2. Furnish, for use by the Departmeny of Agriculture i equipping any of the fore-
going telephone stations, sets of telephones, with the necesssry types then furnished
by the Telephone Company to its subseribers and lessees in the exchange serving any
such telephone stution; each such sat to be furnished upon the terms and ¢onditions
and af the annual rental specified in the annexed sshedule “A

3. Furnish to the Secretary, in addition to the chuss of service hereinabove described
insaction 1, in any pubiic telephone exchange then operated by the Telephone Com-
paay, such of the Telephone Company’s regular classes of sxchange and wil line
service, and such other service regulasly furnished by it to the public, az such ex-
change may smipply, and under the terms and conditions and at the rates expreseed
in said schedule A"

4. Furnieh without charge, for the attachment of sny telephone eireuit furnished
and mainiained hereunder by the Department of Agriculture, space on any of the
Tolepbone Company's pole lines located within any Nationsl Forest contemplated
hereby or extending therefrom to the nearest exchange of the Telephone Company,
or, in case such an exchange Is located in the municipality, then to s point te be
designated by the Telephone Compary, at or near the Hmita of such municipality:
Provided, ‘That any such attachments to the Télephone Company’s pole linea shall in
all cases be made under its supervision and dirsetion, and in secordance with ita
standard specifications and engincering practices, and then guly whenever, in the
indgment of the Telephone Company, spare facilities for such attachmenis exist.

5. Construct for the Department of Agriculture, in, through, and adjacent to any
National Forest coutemplated hereby, such telephone pole lines as said Department
may require for vee hereunder; string telophone clreuits therson; install the necessary
telephone station equipment to be used in connection with such cirmuits; keep such
pele lings, eircuits, and station sguipment in repair; and, in esses of emergency, sell
to the Diepartment of Agriculiure such {elephone equipment and line material and
supplies 24 can reasonably be spared from local steck rooms of the Telephone Com-
pany; all of the foregoing services to be performed by the Telephone Company for
the Department of Agriculture at actusd cost, including reasonable and preper charges
{or supervision, plus ten (10) per cent, and all of the foregoing sales te be made at
actusl coat at point of delivary plus ten (10} per cent: Provided, That the Telephons
Company shall not ba hound hereunder to begin the construction of any line requested
by the Department of Agriculeure until the expiration of 5 reasormble time after the
receipt by the Telephone Company of such reguest, which shail not be less than the
time usnally taken by the Telophone Company in preparing for the construction of
its own lines.

6. Permit the Department of Agriculture, without charge and 8t ils own expense,
to attach to and maintain on the Telephona Compmny’s poles, at such ressonable
Iockout points a9 may be agreed upon by the respective representatives of the parties
herets, designated as hereinafter provided, lock boxes equipped with sets of tele-
phanes, and to connect such sets of telephones directly with the Telephone Com-
pany’s circuits sttached 1o such peles, with the right to the Department of Agriculture
to use such setd of telephones, in eases of emergency nuly, for telephonic communiea.
tions over such circuits; and the Telephone Company will also, in such cases, allow
the Department of Agriculture to connect its portable emergency sets of telephones,
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for Jike purposes, with the Telephone Company’s circuits located within or adjacent
10 eny National Forest contemplated hereby: Provided, That the right herein granted
to connect such lock-box telephone sets with sueh eireuits may be refused by the
“Telephone Compsny when suck connection would involve the use hereunder of & 1511
circuit connecting together any two pyublic telephone exchanges, and that connees-
tions of leck-box telephone sets shell be made hereunder with subscribers’ circujts
ondy sfter any neceseary cousent of other users of such cireniis have been obtained.
The Dopurtment of Agriculsure hereby ugrees that any connections of emergency
telephone vets with the circuits of the Telephone Company hereunder, shall be made
by the Depurtisent of Agriculture upon its own responsibility, snd said department
shall hold itself Huble to the subecribers and patrous of the Telephons Company for
any cleims of loss, damsage or injwry resplting from such connections.

7, Designate local officials or employess to ceopersie with the officials or employees
of the Department of Agriculture in the work of constructing, squipping, and maip-
taining any telephone pole lines and cirewits, snd in the work of inataliing and main-
aining any telephone siation equipment, which the Depariment of Agriculture may
undertake to provide and mainisin hereunder; furnish engineering and other advice
and information, together with plams, drawings, blue prints, specifications, and
recommendations with refersnce thereto; actively conperate with such officials or
employees of the Depnartment of Agriculture in providing emergency communication
by telephone during forest fires; and in behslf of and ag agents of the Department of
Agrievlture in zecuring the prompt delivery of any telegrama transmitted by tele
phone during such fires to or for any employee of the Departznent of Agriculiure.

8. Keep open at all hours, under special conditions or emergency o public naces-
sity, in any exchanges contemplated hereby, sch of the Telophone Company's cen-
tral offices not regularly open i all hours, as may st such times be designated by the
Department of Agriculture, such special service to be performed by the Telephone
Company for the Department of Agriculture at the sctual cost thereof in each case.

8. Allow any empioyea of the Department of Agriculture to charge, to any of itz
telephone stations served hereunder by ma exchange of the Telephone Compasny, any
message which such employee may transmit from any lock bex or portabie telephone
set herein provided for, or from the telephone station of auy subscriber of the Tele-
phone Company: Provided, That if the telephone station accepting szch a charge 5
uot the siation called for, it shall be a station connected with the exchange st which
the call originates,

10. Require its employees to strictly ebserve sll the rules and regulations of the
Department of Agriculture relating to the care and protection of the National Forests;
exercise due care and caution e svoid infury to growing timber; and give prompt
notice to the Department of Agrieulture of any forest fires discovered by them, or of
which they may recelve notice, when engaged in any work in said Forests.

11 Use its good offices in srranging, so far 88 powible, with the subacribers in or
near any National Forest to give prompt notice to the Telephone Company's central
office directly serving such subscribers of any forest fires discovered by such sub-
acribers or of whick they may receive notice, and instruct its sperators and other
employees promptly to communicate such notice to the local forest oficisle,

12, Furnish to the Department of Agriculturs maps showing the arrangement and
lovation of the circuits, pole Haes, and exchanges of the Telephone Company in the
neighborbood of any National Forest contemplated hereby. .

13. Use its good offices fo secure for the Department of Agriculture, upon terms
and conditions substantially aimilar to those herein provided for, suitable arrange-
ments for the fumnishing of service similar to the service herein provided for, by such
of the conpecting companies of the Telephone Company within its tertitory as the
Department of Agriculture may in each case desire or approve.
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14, Extend the telephone facilities and service covered by this spreement to State
suthorities and private timberland owners cooperating with the Department of Agri-
culturs in, forest protection in & for s&, in the judgment of the Tslephone Compsny,
auch facilities and service may reasensbly be so extended: Provided, That any special
rates for exchange or toll-line service set forth in the annexed schedule “ 4’ shall in
o case be sllowed hereunder to such State authorities and thunberlisd owners for
any purposes other than forest protection,

Anrorz 11

The Becretary will:

1. Upen request, from time to thme, when compatible with the public interest,
grant or eause o he granted to the Telephene Company, ita successors and asigns,
ensemenis for righte of way for periods of fifty (50) years from the date of the issusnce
of such grants, for the construction, speration and maintenance of any telephone
lines which the company may have constructed, or may in future desire to ronatruct,
over, scrost and upon any of the National Forests of the United States, or sny land
under the jurisdietion of the Departnent of Agriculture, including the right te cut
down or trim sny irecs which may interfere with or endanger such lines: Provided,
That the grani of such essements to the Telephone Company, under the act of March
4, 1911 {34 Stat., 1235), shall be subject to general regulations imuved thersunder by
the Secretary of Agrieulture in force 5t the time such grants are made,

2. Permit the Telephone Company, without charge, fo attach the telephone cir-
cnita of its genem} commereial-telspbone syefem to the pole lines of the Department
of Agriculture, now or hereafter located within sny National Forest contemplated
hereby or extending from such Nstional Forest o or te points near any public tele.
phone exchange of the Telephoos Company: Provided, That suck attachments ahall
be made in accordance with the roles and regulations of the Department of Agriesl
ture, and shall be permitted only when and where, in the judgment of the Depart.
ment of Agriculture, spare facilitics exist.

3. Ball to the Telephone Compaay in accordance with the regulations of the Depart-
ment of Agriculture for the construction and maintenznce of the lines of the company
tiraber from suech of the National Foresis as are traversed by or adjacent to such lines,
when such lines are not neceswry for the protection of the National Forests from
fire; gnd fumnish to the Telephone Company, free of charge, National Forest timber
for poles and other purposes for the construction and maintenance of telephone lines
within or sdjseent to National Forests, when such lines are necessary for the protec-
tisn of the National Forests from fire: Provided, That no sale or free use of timber shall
be made or allowed that would, in the apinion of the Department of Agriculture, be
infurious to said National Furests er inconsistent with the purpoees for which they
ars created and administersd.

4, Use or roguire to be used upon all 1elaphone cireults, furnished snd maintained
by the Department of Agriculture for use herstindar In comnection with the exchanges
#nd lines of the Telephone Company, only such telephone transmitters, receivers,
sppuratuy, spplisnces, equipment, and material aa shall in all cases be of » standard
approved by the Telephone Company us suitable for the purposes of this agreement.

5. Eguip at 2}l timen with such protective devices, and keep in such repalr and
maintain in such o manner as shall conform to the standard requirements of the Tele-
phone Company for the performance of such work by its employees, all telephone
tranemitiers, recsivers, appazatns, appliances, equipment, material, wires, and cir-
cuits maintained by the Departraent of Agriculture and used hereunder directly or
indirectly in connection with the exchanges and lines of the Telephone Company,

6. Proteet, in aecordance with the standard specifications and engineering practices
of the Telepbone Company, from all danger of o exposure to crosses or contact with
oz induetion from high-tension electrical circuits, all telephone cirenits medntained by
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the Department of Agriculture and used hereunder in connertion with the exchanges
and lines of the Telephone Company or attached fo s poles,

7. Gbserve, in the use of the telephons siations and circuits furnished or used
hereunder in connection with the exchenges and lines of the Telephone Company,
all ressonsble rules and regulations of the Telephone Company goversing the use of
18 subseribars’ stations and not ineonsistent with the provisions of this agreement,

8, Permit # the Telephone Company at sli reasonable times socess to any tele-
phone station equipment or telgpheone cirouit used hereunder in connection with the
exchanges or Jines of the Telephone Compaey for making rach inspections or such
service tests as may be requisite for the purposss of this sgreement.

9. Pay, In accordance with the terms and conditions and st the rate set forth in
the annexed schedule *' A 7 all charges for local sxchange, local toll and Jong-distance
telephone service furnisked hereunder by the Telephone Company, and slso pay, in
accordance with the provigions hereof, 2l other charges of the Telephone Company
for any other services performed hereynder, or for instrments, equipment, material,
and supplies furnished to the Dopartment of Agriculture by the Telephope Company.

10, Doesignate officials and employees with authority to aseist and cooperate with
the designated officials and employees of the Telephone Company in the consituction
and maintenance of the telephene lines furnished and msintained hereunder by the
Degartrneat of Agricuiture and in genenlly efectusting the provisions of this sgree-
ment; and with the further anthority to requisition or obtain, in behaif of the Depart-
ment of Agriculiure, any teleghone clreuits, apparstus, applisnces, equipment, and
material for use in emergencies, the construction, maintenance, or repair of telephone
lines weed herennder, or any henefit or thing aceruing to or 16 be derived by the
Department of Agriculture under or by virtue of the provisions of this agreement.

Awrere 115

1t is expressty understood and agreed betwsaen the parties hereto that:

1. This agreement does not contemplate the use hereunder, in connection with any
regular service of the Telephone Company, of auy telephones and station equipment
not fwmished by it, except in cases of emergency, and the use of any mich telephones
and equipment is so permitted only in view of the public demand and neceasity
therefor.

%. No part of the facilities and service furnished hereunder by the Telephons Com-
pany to the Department of Agriculture shall be used in connection with any service
for which s charge or eotspensation shall be reesived or collecied by the Department
of Agriculture from 4ny person, fism, of corporation, without the express spproval
snd consent in writing of the Telephone Company.

3. No telephone transmitter, receiver, apparatus, wire, or circult furmished to or
used hereunder by the Departmnent of Agriculizre in connection with the exchanges
and Hees of the Telephone Company shall in any case, without its express approval
and consent in wyitiag, he connected directly or indirectly with sny telephone trans-
mitter, receiver, apparatus, wire, circuit, or service other than that of the Telephone
Compsny, nor shall any telephone station served hereunder by an exchange of the
Pelephone Compuny be Jocated outside its territory without such approval and
epnsent.

4. Upon the termination of this agreement, as hereinafier provided, 23 connections
of the telephone circuits bwished and maintained by the Depsriment of Agriculture,
theretofore made with the general commercial telephone system of the Telephone
Company, may be discontinued and severed by sither party hereto, but if, at the
termination of this agreement, either party shall desire to continue the attachments
made hersunder 1o the pole lines of the sther, such attachments shall be sllowed to
remain on such poles under such terms and for such rental charges as may be agreed
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upon between the parties. In the event thut the parties hereto are unable to agree
a9 to the terms or rental charges for attackments other than thase covered by specific
easements, which may be relained on said poles, a8 above provided, sl guestions at
isue hetween them shall be sumbisted to a board of arbilration composed of thres
members, one to be selected by cach party, and the third to be chosen by tl}e t:wo
thus selected, and the Anding of the majority of such bosrd shall be final and binding
upon both parties.

5. The provisions of this agreement shall be binding upen and ahall acerus to the
benefit of the successors and assigns of the Telephone Company.

6. No Member of or Delegate to Congress is or shall be sdmitted to any share or
part in this agreement or to any benefit to arise therefrom. (Bections 3739-3741,
TUuited States Revised Statutes.)

7. This agreement shall remmain in force for a pericd of one (1) year from the date
hereo!, and thereafter shall be automatically renewed for periods of one (1) yesr,
mless canceled by written noiics from sither party to the mfhez not less than sixty (60)
Qays prior to the expiration of any one €13 vesr term: Provufed, Me%er,ﬁ’fha% acthing
herein contained shall be construed ss binding the Secretary to expend in any ons {1}
fiscal year sny sum in eXoem of appropriations mede by Congress for that fiseal year,
ar to invelve the Covernment in any contzact or other obligation for the futare payment
of money 1n sxees of such appropriations,

T witness whereof, the parties herate have caused this instrument to be executed
in duplieate the day snd yesx first above written.

......................................

Secretary of Agrieniture.

AMERICAN TRILEPHONE AND TELEGRAPH COMPANY SPECIFICATIONS FOR BEST-
HEST GALVANIZED-IRON WIRE.

General description.—The finished product desired under thess specifications con-
mists of galvanizad Best-Best wire as hereinafter specified. ) N

Finish—The wire shall bo cylindrical in form and free from seales, inequalities,
flaws, splinte, and other Linperfection. ) .

The finish of the wire shall be it accordance with the beet comumercial practice.

Each coil shall be warranted pot to condain any weld, jolnt, or splice in the md
before drawn. o ) o

Galvanizing ~The wire shall be well galvanized in accordance with the specifications
for the galvanizing of iron and steel hereinafter referred to.

Physical requirements —The galvanized wire shall conform to the following require-
ments:

ELECTRICAL REQUIRBMENTS.

Eleetricul resigianse.—~The resisiance of the wire in ohuma per mile at a temperature
of sixty-eight {68) degrees Fshrenhelt shall not exceed the quolient arising fm}:u
dividing the constant number, ffty-alx bundred {5600}, by the weight of the wire in
pounds per mile.
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MECHANICAL REQUERBMENTE.
Dimensions —The dismeter of the gabvanized wire shall be within the Hmits given
fn the {dllewing table:

Dimmd&vmm
Gauge whe, n 85,

pumber, | Maxipun,
B W. G

& 0. 207 0,203 0, 19%

& 169 B Un] 161
152 148 L

10 138 134 130

12 112 L1089 103

14 (G 05 180

Bresking weight —The breaking weight of the wire shall not be less than twe and
eight-tenihs (2.8} times the weight of the wire in pounds per mile,

Torsien —The wire shall be capable of withstanding at lesst fifteen {13 twistz in a
length of six (8} inches.

Uoils —The length of wire in each coil shall be s follows;

Xe. ¢ B. W. G, approximately § mile.

Ke. 8 B. W_ G, approximately  mile.

Ne. 8 B, W, G, approximately § mile,

Ke. 16 B. W. ., approximately & mile.

No. 12 B, W, G, spproximsiely § mile.

No. 14 B. W. G, approximately § mile.

In the case of wire less than 0.134 inch in dismeter one-thind (4} of the coils may
have two (2) pleces to a coil joined by the ordinary twist joint carefully soldered and
galvanized,

In the case of wire 0.134 inch in diameter and larger, each coil may consist of two
pleces only joined by the ordinary twist jeint carefully soldered and galvanized.

Binding ~Earh coll of wire shall be securely bouxd in s Ieast four places with gal-
vanized-iron wire. A tag shall be attached to ench eoil giving the size and grade of

. wire in the edil,

AMERICAN TELEPHONE & TELRGBAFE CO, SPECIFICATIONS FOR TOLL IINE
GLASS INBULATORS,

The material desired under these specifications cousivis of glass insulators of tha style
and dimengons hereinalter deseribed.

Glenerul . The specifications and drawings are intended to include all instructions
pecessary to guide the manufscturer in his work, They are intended to cooperate
with and supplement each cther so that any details indicated in one and not in the
other shall be executed as if indicated in both,

Workmenship AR workmanship shall be of the best commercial grade.

Materinl. ~The insulators shall be made of transparent colotless or green glass,

Dimensions —The ingulators shall bie of the style and dimensions shown in the
drawing hereinafter referred to.

Where maximum and minjmnm dimensions are shown the dimensions shall be
within the limita apecified. Where limits are not shown the dimensions shall be
approximate.

The diameter of the thread shall be such that ut least two revolutions of the ingulator
witl he required to tighten it on the standard insulator guuge hereinafter referred to,
and when in this position the end of the ingulator gauge shall not be more then 009~
gighth {}} of an inch from the crown of the insulator,
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The thread of all insulators shall be smooth and of uniferm pitch.  The thread shall
be well ceutered in the izsulstor so that when in place on the standard ingulstor
gauge, the gange will not toueh the innev surface of the petticoat.

Insulators conforming in zli other respects o the requirements of these specifica.
tions, but haviug on the lower edge of their pettiroats 2 sexies of projecting peints, may
be accepted under these specifications,

Finish,—The inmtlators 2hell have s finiah ensuzing as far as is congstent with the
beat commercis] practice smooth even surfaces and freedom from faws, cracks, blow-

holes, sharp edges, and other defects.

AMERICAN TELEPFHONE & TELEORAPH £0. SPECIFICATIONS ¥OR POLE LINE
BRACKETS.

The aricles deaired under these specifications cenaist of oak pole brackets, fitted
o iake the standard insulntor of the American Telephone & Telegraph Co.

Workmanship.—All workmanship shail be of the best commercial grade.

Moterial—AY brncketashall be made of sound oak, free from kuots, checks or erackn,
sapwood, wormholes, and brash wood. The grain of wood on all brackets hall be
practically parallel to the axis of the threaded partion of the bracket. The grain
from the right-angled corner at the end of the bescket shall not rua below the bottom
ihiread on the spposite face of the bracket,

Al heackets shall be thoroughly seasoned before being offered for inspection,

Dimensions.—The seasened brackets shall be of the style and dimensions shown
in drawing No. 57-E-33. Where maxunum and minimum dimensions are shewn,
the dimengions shail be within the limita speeified. Where limits are not shown the
dimensions ghall be approximaie. Figures upen the drawings shall be followed in
preforence to scale mossurements.

Fhread—The threaded portion of the bracket shall bo as nearly aa poasible of a
eiroular crogs section.  The thread shall be amooth and of a uniform pitch, and such
that = standsard insulstor can be yendily serewed cuto the hmcket unti] the end of
the hracket tonches the top of the insulator. When in this poeition there should be
no perceptible rocking or play of the insulator oo the bracket,

Nail holes—Each bracket shall kave two (2} nail holes az shown in drawing No,
57-E-35. The nail holes ehall be well contered and shall be perpendicaler to that
fave of the bracket which makes an angle with the axis of the thresd.

BOLPERING.

Approved Solders—Approved solders #re thowe made in sccordance with the
American Telephone & Telograph Co.’s specifications:
Neo. 5438 for 40-60 solder.
Neo. 3439 for 45-55 solder.
No. 3440 for 50-50 solder.
No. 3441 for Resin Flux Wire Bolder.
Ho uthers are 10 be used.
Apmroved Pluzes.~—Approved duxts are:
Plumber's candles for plumbing and cable work.
Resin.
The stick forms of fux wade by the Western Eleciric (o, and thst known
ag *‘ Allens’ atick.
No other form of flux, such s paste or iquid soldering salts, are to be used,
4555 Solder —a5-85 solder i 1o be used for joining split sleeves in cable work,
and for large surfaces of metal which are to be soldered. Ttis slso to be used in
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making joints in old galvanized iron wire imi ¢ ofnd

izad wire, clean the zids which are to b; a;{i;:zidla;;;rk. o Joining old galvas-
Western Union joint; then solder by meana of a ladl e oy loth and make a
the approved stick ¢ g e 08 U only e s flux one of

orms. Do not use more than is necesary to caus the sol

fow snd apply by rubbing before the first pouring of the sclder c}v&:‘.h Sutwad te;
Decesshry, apply again after the joint hos been heated, A Targe wel-itinned y ]s‘::»ll?it‘ ; :
iron may be used, if preferred, instead of pouring the solder over the joint Inen;g;
a case the iron uvitat be pressed sgainst the joint so as to warm itjuagemm‘ h nom 1
the flux u:hen itia held againet {t.  After a costing of this has adhered ga } mit
hat soldering iron sgain and, st the same Hime, the 45-85 wire solder ont:o g}; Y
g&ﬁ not put the solder on the soldering fron).  When the selder melts, having 4 hved
its heat from the joint and not from the iron, it will fiow readily !Agiizgt :? ved
the wire will help it to run into the joint well, This solder iB furms};mi in th fp by
of pinch wire in 10-pound coils, or in bure of 13 pounds weight, and ordarae st
state in which form it is required. ' e

Resin Flux Wire Solder.—Resin Fux wire solder is to be used in solded i
f:onnecticms other than galvanized fron wire, but it may also be used fe,re:hzflf ;m
i new work, when it is done with asoldering fron. Tt ia also to be used for ali work
whex'ﬁ copper snd brass are to be seldered. To use this solder for small work such
ad wire joints snd terminals, apply & well-tinned eoldering from of eufficient aize for
th.e work to the Joint, In soldering terminals, firet clean all old soldar snd bits of
wire off by means of & kot iron and then give only one turn of the wire which is to he
soldered around the terminals. Im lerger work, nse any convenient meansto hegt
the joint, reraembering to get a coat of resin on before sufficient heat has been
applied to the metal to vxidize it and that the metal to be soldered must be hot
enough to melt the solder and burn off the superflucus resin, This sslder 18 furnished
in § and 10 pound coils, and orders must state which size ta required,

Tinning Soldering Iron.-File the {ron to the required shape and brightoess and
heat until it is ouly just Lot enough to melt the resin of resin-cored solder, butnot hot
m‘nqugh %o change the color of the bright copper by exidization. When, in this con-
mm, coat the part to be tinned with resin and spply hest uniil the solder melta
Wﬂy, when it will be found to flow freely om the iron. Do nat Iot the flame come
in contact with {he tinned part of the iron,
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