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THIS IS THE ORIGINAL DATE FOR THIS SET OF DRAWINGS.
ALL DATES AFTER SEPT 10, 1932 ARE DATES REFLECT ADDITIONS, MODIFICATIONS AND REVISIONS TO ANY DETAILS ON THIS FIRE TOWER MODEL.

Bill
Rectangle
UNLIKE THE MODEL 1937 FIRE TOWER THAT THE FOREST SERVICE DUBBED AS THE USDA MODEL L-1400 FIRE TOWER THE FOREST SERVICE DOES NOT ASSIGN A MODEL NUMBER TO THIS MODEL 1932-1933 FIRE TOWER.
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NOTE THAT THIS DRAWING ILLUSTRATES A FLIGHT OF STAIRS BETWEEN EACH LANDING ON THE TOWER'S SUPERSTRUCTURE.
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NOTE THAT THIS DRAWING HAS LADDERS BETWEEN EACH LANDING ON THE TOWER'S SUPERSTRUCTURE AS OPPOSED TO A FLIGHT OF STAIRS BETWEEN EACH LANDING.
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LOOKOUT TOVWER CONSTRUQTIDN

Lookout towers are built for thres differsnt uses. From 10 o 50
feet in height by 10' steps for supporting the standard L-4 lookout house
in which the lookout lives. Over 50' in height for observetion purposes
on primary points. Light towers of any height for use .along routes or-at .
emergency DOlnts. LT

Towefs up to 50! will bs of wood construction with two types of
~ cross bracing. Ten, twenty, and thirty-foot towers will be wood braced.
Torty and fifty-foot towers will be cable braced. Towers over 50' will
_.be steel construction. Light towers of the platform type will be wood
. braced up to- 50' dn heighti.. .

It is a pretty well setvled: fnct tnﬂt the simplest and cheapest
way to’ Puild towers 30! or over. in helgbt is to assembls them on the
ground and then raise the whole Lower.aes a completed structure,- puttlng
in the stairways afterward and building the house'after the stairs are
in. Methods of cutting, fiftting and assembling towers are detailed on
the plans for each type of tower, as well es the mechanics of raising the
tower after it is assembled.

The tower, if 40 or 50" in height, should be raised with two hoists,
It can be done with one hoist but there is considersble danger of the
tower falling while the hoist is beihg'mgvad_from one gin pole to the
other, as the tower must be supported in the mir at an angle-of 45° while
the chanse is being made, IT two hoists are used the second hoist takes
the 1ift at once as scon as the first hoist has raised the tower to its
maximum 1lif't, and the fower is kept moving until it is set on the founda-
tion. The Tirst hoist is also a greesi aid in ftaking the weight of the
tower after it passes the conter of gravity and commences to drop into
placo. This can be done by slacking off on a pair of doubls blocks by
hand, but is not done so eesily or uniformly. C

The Spokanc Warchouse has the hoist outfits set up in units as
follovws: : ‘

1 hoist.
250 feet 1/8" stesl cable
150 feet 1/20 n "

12 Crosby clamps

2 steel blocks, single for 1/2" ‘cable’
B steel blocks, double for 5/4" Tope
600 feet 1/2" rope
BO0 feet 3/4" rope

This is sufficient equipment to raise one tower, but for high- -
towers the first five items should ve doubled, ard orders for hoisting
equipment should specify if single or double equipment is desired. Only
a limited number of these units are available and eamch TForest must
scheduls the use of this equipment so thet it is returned to the wershouse
in the shortest Time possible or reshippsd to some other Forest. IT the
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construction job is properly'planﬂed it should- ﬁcﬁ be nscessary for the
hoisting equipment to be on the job more than two or three days at the
most. e -

Raising the Gin Pole

It is usually necessary to use a short gin pole which can be
raised by hand, to raise the heavy pole needed for raising the tower.
After the heavy pole has been raised about 30° the hoist attached to
it can be used to assist with the raising, or to do the whole job., Guy
lines and hoisting tackle should all be. in place before the pole is raised.

On those sites where there is standing timber available, it iz ad-
visable to spot trees to be used as gin poles and leave them standing until
the tower is up. Trees should be guyed just the same as a gin pole when
used for that purpose. The tower guys can be used to guy the gin pole
until the dower is up. It is good practice to run the. hoist rigging out
to a stump or deadman snd then take a good pull with the hoist and test
out the gin pole before the tower is picked up.

Suggested List of Tower Tools
end Eguipment

1 - Necessary tools for any conerste work
1 - Hoist, hend, with anchor and hoisting cable
_ . 8 -~ Blocks, single snatch, 6x1 sheave
.12 -~ Clamps, cable, 2-bolt or 3-bolt
2 ~ Wrenches, monkey, 10OV
" 2 - Hammers, 4-pound single jaclk
1 - Bammer, 8-pound double jack
-8 = Peavies, light weight
1 - Chest, carpenter's; tools complete: portable
1l - slick, 3" socket, long-handled, chisel
1 - Chisel, 13", made of heavy drill steel, 10" handle, for
any heavy chiseling
1 - Bit, car, 15/16" with long twis%, length overall 17%,

_ for 3/4" bolis

1 ~ Bit, car, 9/16" with long twist, length overall 17",
for 1/2" bolts

1l - Brace, carpenter's, with long sweep

1 - Chain, log, 14' stesl test, with grab and open-hook

1 - Block and tackle set, 1 single and 1 double wooden
bloclk, sheaves 5/4"x4", and 200' 5/8" rope. Have extra
rops on hand also. -

Steel Towers

.Steel towers ﬁill be orderesd through Pfocufemenﬁ Division. Erection
instruetions are included with each set of material. A list of wrenches
needed for the erection job includes: :



Size of

Type of Armstrong Williams
Wrench - Opening Cat. No. Cat. No.
Construction B1/32% or
"o i #2236 #1206B
n 1-1/8" #2274 - #12074
Engineers 7/16m . #in #1701
" *'19/3gw #a #1002
n 5/1" #4-A #1704
"  double-end 11/16" and 7/8" #1030 #1030
noon " 1" and 1~1/a" #1735 #1735

These wrenches should be ordered at the same time that the: tower
is ordered so that they will be on hand in tlme for erection. One set
to a forest would appear to be ample.

Guying

4

sUnder no cireumstances will steel towers be guyed. They are
designed to withstand a gale of 100 miles per hour without guying, and
to put guys on them would set up stresses which would be fatal to the
tower. (Paragraph emended 8-12-38.)

Steel Tower Specifications
1. Generalu

These specifications are based on many years of expesrience with
lookout towers and similar structurss, and in the light of this experi-
ence, towers, to be satisfactory, must conform to these specifications.
The design and details of the structure have been made to mest the re-
quirements of the TForest Service, and bids on towers dlffcrlng in-
design or detail cannot bs c0n51dersd.

The bidder will be required to furnish ail struetural steel
shapes; metal sash glazed witi clear double-strength glass; sheet
metal; rivets and bolts (number required plus 5 percent), ineluding
bolts for fastening down the ceb flooring, landings and stair tread;
anchor bolis and reinforcement bars for fpobings; and two bass plates
for 1" pipe with provision for attaching to corner angles of ecab to
make one or more complete towers as specified. The Government will

furnish hinges and lock for cab trap door; ventilator base and
ventilator; east-iron floor register; iron pipe flagpole; lumber for

cab floor, landings and stair tread; and cement apnd aggregates for
towsr and stair or ladder footings., All structural shapes and metal
(including sheet metal)} shall be completely fabricated so that it
will not be necessary to do any cutting, bending, drilling, punchlng,
or reaming in assembling the tower.

2. Materi&%i

" Struetural steel and rivets shall conform to U. S. Govermment
master specificetions F.S.B. #35la, "Steel, Structural for Bridges",
Class 4, "Structural Steel, Noncopper" and Class O, "Rivet Steel, MNon-
copper." Reinforcing bars shall conform to U. S. Govermment master
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specifications F.S.B. #350a "Bars Reinforcement,” Type B, Grade 1", and
anchor bolts shall be type A, grade 1. Successful bidder will be re--
guired to furnish eertified analysis showing chemical and physieal o
properties of the run or runs of steel covering the. material from whieh
the towers are fabricated. :

Sheet metal for roofing end siding shall be pure iron or copper
bearing steel, 20 gauge. :

Bolts for field connections shall be of mild ateel with hexagonal
heads and hexagonal self-locking nuts equivalent to those manufactured
by the Dardelet Threadlock Corporation, 120 Broadway, New York, N. Y.
Bolts shall be of such length that they will extend ontirely through
the nut but not more than 1/4" beyond. The threeds shall be entirely
outside the holes of the connected members. Metal siding and roofing
shall be attached to structural shapes with 1/4" round-head brass bolts
or machine screws. Three-eighths-inch carrisge bolts shall be furnished
for fastening down cab flooring, stair treads, and landings (which will be
of two-ineh lumber), :

Metal sash shall be equal to Fenestra sash manufactured by the
Detroit Steel Produets Company. The sash on easch side of the tower shall . .
be composed of 18 lights and one-half of each sash shall be hinged so =~
that the top part swings in and the bottom out. Provision shall be
made for fastening the sash in any open position and locking it. The
sash shall be weatherproof, so that no water can beat in through the
sash or connections or between the sash and the cab structure. The sash
shall be so constructed as to obstruet the view as little as possible,
Plans of the sash and weatherproofing details shall be submitted for
approval before fabrication is authorized.

3. Fabrication

All pieces shall be of sizes called for on the attached design
drawings, shall be: straight and true, and carefully cut to length:. The
punched holes shall be so accurately spaced that the tower will g0 to~
gether without the necessity of reaming the holes or of drifting or dis-
torting the material. ' ‘

As indicated on the accompanying drawings, the maximum length of
members for towers with inside stairway will be approximately 22', and
the maximum length of members for towers with ladders will be approxi-
mately 14!, o

Unless otherwise stated, all punched‘hcles shall not exceed the
diameter of the bolt which it is to accommodate by more than 1/52 of an
inche ' ’

Unless otherwise stated on the accompanying design drawings, the
following sizes shall be used for rivets or bolts for structural connec-
tions. The dimension given is for the width of the leg of the smsllest
engle through which the rivet or boly, passes. L S '
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s,

Size of leg - ‘Bize-of rivet :or bolt

2-1/2" or wider B fan
2" and 2-1/4n _ 5/8"
1-3/4n 1/ e
. ]_._.l/gn o -5/8" .

The  following minimum pltch and edge dlstance shall be adhereﬂ to"

. _ . Edge Distance .
Size of bhols For For rolled or
or rivet Minimum pitch _Sheared plate planed edges
3/4 o . 2-1/2 . 1-1/4 .. 1-1/8-

s/ |, 2-1/4 .. 1-1/87. . o 7/8
1/2 . ' 1-3/4 . ' - 1 - B/4
5/8 - oo -1/ D IR ¥/ - T 5/8

. A1l joints and splices shall be made in accordance with the details.
on the accompanying design drawings. The ends of all angles 1/8% thick
(except stiffener strut splices) shall be bent together before punching as
indicated on the attached details. The number of bolis for each joint is
indicated on the attached drawings, ‘he number in the circle indicating
the number of bolts on each side of the joint as in the main. leg members .-
or the number of holits in sach end of sach connecting member as diagonals: -

. and struts. All secondary struts bracing the main leg anglés, all_dlagonal

struts bracing the main struts laterally, and all landing members shall be
comnnected with onme bolt. All members passing each other shall be connected -
with at least one bolt, and ring fills shall be provided if these members

do not pass in the same plane. .

Splice angles, foot plates and gusset plates attached to the main
leg members will be fastened by bolts, and each piece will be separately .
galvanized., The gusset plates shall be attached to the leg anglas w1th
four bolts each.

~ All angles éhall have the vertical leg down and all unequal-angles:
ghall heve the long leg vertical.

Landings are indicated on the attached draw1ngs. Landings for =
towers with inside stalrway shall be 2'6"x41'6" below the Lifth landing, .
and as large as practicable mbove the fifth landing. ZTandings for plat-
Torm ladder towsrs shall be 2'6"x316" below the fourth landing, and.as
large as practicable above the fourth lianding. Seven-sixteenth inch holes
snall be punched in the landing angles or struts approrimatsly 6" apart
for fostening down the landing plani.
’ Each leg angle will have two seven-sirteenth inch punchsd holes,
one placed near the top {under thes cab) and ons placed near the hottom of
the tower. The holes shall be so placed as to maintein the net sectiomn.
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(These holes are te be used for making ground wire cennections-in insulat-
ing the towers from lightning.)

4, Shop Drawings

The successful bidder will be required to submit two sets of shop
drawings for approval before fabrication is startsd., In case shop draw-
ings covering similar towers have been approved the bidder may refer to
these end no additional shop drawings will be reguired,

B. Gai%én{zing' .

After .all the shop work has been finished, all structural parts of
the tower shall be thoroug;ly galvanized by using ths hot proeess,

The galvanizing shall consist of a heavy coating of prime spelter,
evenly and uniformly distributsd over all surfaces of the angle members,
ladder runs, and metal cab parts. Spelter shall be applied in such a
manner that it will not peel off in transportation or in the course of.
erecting the tower. Any spelter which peels, cracks or blisters under
ordinary handling shall be prima facie evidence of poor workmanship
and cause for rejsection,.

" The bolts and nuts (except brass holts) shall be galvanized by
the hot process. Carriage bolts shall have standard threads which shall’
be carefully eleaned so thet the nuts can be easily turned on the bolts.
The threads of structural bolts and self-locking nuts shall be cut after
galvanizing.

All galvanizing excepting that of the Lolis and nuts may be sub-
jected to the following tests:

A solution of sulphate of copper shall be made, using commercial
copper sulphate crystals in water having a speecific gravity of 1.185
at seventy (70} degrees Fahrenheit. The testing solution shall have
a maximum temverature not exceeding seventy (70) degrees Fahrenheit or
a minimum temperature of not less than sixty (80) degrees Fahrenmheit. A
sample piece galvanized shall be immersed in a standard solution, as above
described, for one minute, and then removed, immediately washed thoroughly
in water and wiped dry. This process shallk be repeated. If, after the
Tourth immersion, there shall be a copper colored deposit on the sample,
or if the zinc should be removed, the lot Trom which the sample was token
shall be rejected.

6. Marking

-Each member. shall be marked to indicate its position-in . the towsr,
The sucecessful bidder shall mail to each destination two copies of ‘an
erection diagram of the tower which will show by the ersetion mark on
the steel itself the position of each member and alsec the size bolts to
use at esach joint. The erection diagram may be included as a parit of
the -ahop drawings.



7. Preﬁaraticﬁ Tor Shipment

A11 members that form one tower shall be put up in bundles, the
bundles to be tagged with the tower number and with the proper erection
mark. The bolts are to be Loxed, sll bolts necessary to put one tower
together, with an excess allowance of 5%, being separately boxed.



