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PUBLICATICNS PACKAGE FOR CHANGE 4 TO NAVSHIPS 200,000,101 (0967—000-0114)

CONTENTS : Publication materiai consisting of new and revised pages
with instructions for accomplishing Change 4.

PURPOSE: The purpose of this change is to add new material which
was not available when the handbook was initially pub-
lished.

TIME REQUIRED: Approximately 5 minutes.



CHANGE 4 TO January 1966
NAVSEIPS 900,000,101
{0967-000-0114)

INSTRUCTION SHEET
This sheet provides instructions for inserting Change 4 to the Installation Standards
Handbook, NAVSHIPS 900,000.l0l. The purpose of this change is to add new material (Sub-
section 5-15) which was not available when the handbock was initially published.

It should take no more than 5 minutes to complete this change, if the following in-
gtructions are followed:

1, FRONT MATTER:
Remove Title Page and page ii, CHANGE 3, and insert Title Page and page 1i, CHANGE 4.
Remove pages xi and xiii, CHANGE 3, and insert pages xi, CHANGE 4 and xii, CHANGE 3.
Aar
2, SECTION 5, Radio Prequency Transmission Lines
Between pages 5-14-10 and 5-16-1, insert the follewing CHANGE 4 pages,
5-15-i and 5-15-1 through 5-15-4.

3. Insert the User Activity Technical Manual Comment Sheet, NAVSHIPS 4914, as the last
page of the handbock.

4, Record the insertion of this change on the RECORD OF CORRECTIONS MADE page.

Page Ll{of 1)
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(b) Filling, -Wavequide which is to be bent, twisted, orformed will retain its criginal dimensions better if it
is tilled {packed) with @ solid material such as: bending alloy, sand, or thin metollic shims, The use of these
tillers is standard procedure at fabrication shops.

{c) Cold Bending ar Twisting. —Cold forming is done with the waveguide at shop temperature, A bending ma-
chine, hydraulic push press, pertable pipe bending equipment, or ¢ block md tackle may be used.

(d) Hot Bends ond Twists. -Heating the areq of wavequide which is to be formed facilitates bending or twisting.
Sand is usuclly used as filler and the heat must be applied evenly over the area.  Wrinkles which oceur during the
forming mustbe removed,  After heating and working the waveguide should be returnad to its ariginal temper.

(4) Cutting, ~Wavequides may be cut by a hand hacksaw or a powered metal cutting saw. A fine tooth blade
(10 to 14 teeth/inch) is satisfactory for most soft metal wavequides, Stainless steel quide (14 AMC) shauld be cut
with a blade having 20 to 24 teeth per inch, The cut should be square and at right angles to the length of the gquide
and edges shouldbe tiled smooth to preduce a square end.  All filings, chips, and other bits of metal must be re-
moved from the quide.

(5) Attaching Flanges. -Flonges may either be torch brazed or silver soldered to the waveguide section. With
the exception of aluminum wavequide, tlanges are brazed with silver base alley, MIL-C-15395, Grades IV or VI.
Aluminum wavequide flanges are brazed with dluminum silicon alloy. Brazing and silver soldering should be dene
as described in Secticn 8 of thi s Handbook. Special attenticn should be given to paragraphs 8-3.e(l)(a) ond
8-3.e{l){b). The following general precautions should be observed:

1. The surfuces to be joined must be thoroughly cleaned with fine emery paper or crocus cloth, Mdke sure
that ail traces of emery are removed.

2. The end of the quide must be square.

3. The flange may be either contact or choke and cover type.

Contact type flanges require greater care than the choke and cover type. Marke sure the correct mting
tlange is used. A contact flange mates anly with a contact flange and it is not tobe used as a cover flange for a
choke and cover coupling.

See Subsection 513 for correct mating flanges.

(@) Contact Flonges, Sleeve Design. Slide the flange over the wavequide, allowing not mare than 0. 01
inch of the quide to extend beyond the flat of the flange. See figure 15-1. If necessary, use clamps to hold the
guide and flange in place. The flat of the flange must be at right angles ta the length of the waveguide, Apply
silver solder flux. Apply heat to the flat surface of the flange as shown in figure 15-2. Apply silver solder as
shown and allow the liquid sclder to flow thoroughly and evenly between the quide and the flange.

CAUTION
Silver solder flux is poisonous,
Avcid inhaling the fumes.

Insufficient heat will result in a weak joint and overheating will bum away the flux, warp flange, md cause
oxidation., If there are gas escape vents in the wide side of the tlange, fill them with silver solder. Remove
all waces of flux, Grind or file flat of flange and quide end to a smooth surface {approximately 63 RMS finish)
at right angles to guide long dimension.

CHANGE 4
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WAVEGUIDE FLANGE

/- EXTENSION OF GUIDE

SILVER SOLDER ~~ g

Figure 15-1. Waveguide ond Flange Assembly — Sleeve Design

SILVER SOLDER

THE FLAME IS PLAYED OVER THE
ENTIRE FLAT SURFACE OF THE
FLANGE BY A CONTINUOUS CIRCULAR
MOVEMENT.

WAVEGUIDE

o,
j’”
FLANGE

Figure 15-2. Silver Soldering Waveguide and Flange — Sleeve Design
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_ (b) Contact Flange, Butt Design. ~Slide the flange over the waveguide until they butt together, See fiqure
o 15,3, Make sure that the flange surface is at right angles to the long dimension of the guide. If necessary,
use clamps to hold the quide and flange in place.  Apply silver solder flux. Apply heat to the flat surface of
the flange as shown in figure 154. Apply silver solder as shown and allow the liquid solder to flow thoroughly
and evenly between the quide and the flange.
Insufficient heat willresult in a weak joint. Overheating will burn away the flux, warp flange, and couse
oxidation. Remove all traces of flux, Interiar but between quide and flange must be smoath and continuous.

WAVEGUIDE FLANGE

SILVER SOLDER

Figure 15-3. Waveguide and Flange Assembly ~Butt Design

CHANGE 4
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-«—— SILVER SOLDER

FLANGE

THE FLAME IS PLAYED OVER THE
ENTIRE FLAT SURFACE OF THE
FLANGE BY A CONTINUOUS CIRCULAR.

MOVEMENT.

%///

WAVYEGUIDE

Figure 154. Silver Soldering Woveguide and Flange -
Butt Design

{c) Choke and Cover Flanges, ~Choke and cover flanges are assembled cnto the wavequide in o manner
similar to contact flanges. The right angle alignment of the broad surface of the flange to the long dimension

ol the guide is not critical, but there should be o uniform space clearance between the choke flange and its

mating cover flange.

(6) Smoathing. —All puckers, wrinkles, or dents in the waveguide resulting from its fabrication must be removed.
These are usually removed in the fabrication shop where the appropriate equipment is available. The general
procedure is to fill the quide with air or water under a pressure of approximately 28 psi. The area tc be smoothed
is heated and the dent or wrinkle is removed by use of a flatter.

{7) Squaring. ~The final fabrication check is to assure that the end of each section which is fitted with a flange
is perfectly square and at right angles to the long dimension of the quide. This is important for contact type
flanges which must mate squarely in order to function properly. Choke and cover type flanges must have the re-

quired uniform clearance between them for best operating results.
(8) Cleaning ond Preservation, ~Cleaning and preservation of wavequide is thoroughly covered in Subsecticn 14,
{a) Aluminum Waveguide. —The chromate conversion finish of aluminum guide should be a uniform gelden
yellow color, If the finish has been marred or in any way defaced, it should be removed and refinished in
accordance with the instructicns contained in subsection 514, The exterior should then be painted prior to
installation.
(b) Brass Waveguide. —Brass waveguide may lose its bricht finish as the result of storage, handling, or
fabrication. The kright finish must be restored prior to painting and installation. See subsection 514, Finish
may be restored by immersing the quide in a *’bright dip’’. A common bright dip for brass is composed of:

Sulphuric acid 2 gallons

Nitric acid 1 qallon

Water 1 to 2 quarts

Hydrochloric acid 1/2 fluid cunce
CHANGE 4
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5-15. WAYEGUIDE INSTALLATION. -

A radio frequency transmissicn line which is pieced together using waveguide sections, fittings, assemblies, and
accessories is know as a wavequide transmission line. Most wavequide is rigid and expands or contracts with tempera-
ture changes. Provision must be made for variations in length resulting from this expansion ond contraction. The
installation of wavequide sections and fittings into a wavequide transmissicn line requires care andprecision. This
includes physical care for the waveguide’s metal tubes which will not perform their function properly if dented or de-
{ormed in any way. Personal care must be exercised to assure that nothing is inadvertently left within the assembled
system. To produce the best instcllation, the installer should study the menufacturer’s instructions on the care and
handling of waveguide, Recommended procedures should be followed as closely as possible.

a. PURPOSE. — The purpose of this subsection is to acquaint the installer with prescribed procedures for handling,
installing, and testing the wavequide sections, tittings, assemblies, and cccessories which are listed and described
in subsection 313,

b. SCOPE. —This subsection discuss waveguide handling and care starting with receipt of the shipping container,
through uncrating, identification, storage, on-the-job fabrication, locating in position, purging and pressurizing
procedures, and electrical requirements and tests.

c. ACQUISITION AND HANDLING.

(1) Receiving Material. -Wavequide sections, fittings, assemblies, or accessories will be received in one
of the following package types:

(a} Level A packing — Overseas type pockage.
(b} Level B packing — Domestic type package.
{c) Level C packing ~ Industrial or manufacturer type package.

The type of packing will depend upon the requirements of the contract or procurement specification.

Within the crate, waveguide lengths will be kept separate by wooden collar blocks, spaced not more than 24
inches apart, and secured to the crate to prevent movement. Each length will be sealed at the end to prevent
the entrance of waler vapor, Unless the weight of an individual length of wavequide exceeds 200 pounds, the
gross weight of the crate will be less than 200 peunds.  Skids should be provided for gross weights exceaeding
200 pounds.

Smaller pieces, fittings, and assemblies will be individually protected and unit packaged.  Packaging ma-
terial in direct contact with metallic surfaces will be neutral with respect to the metal.

Boxes should be examined for breaks as soon as possible after their receipt. A breck in the box could be an
indication that the contents may be damaged. If the boxes are in good candition, they should be left unpacked
until they are to be used.

(2) Storing. ~Whether left crated or uncrated, waveguide sections and components should be stored in a cool,
dry location, Cool, dry air reduces axidation, corrosicn and discoleration to a minimum. Unpocked secticns
shall be stored in o horizontal position and shall be cdequately supperted to prevent buckling and bowing, While
being stowed they should notbe dropped into position but sheuld be carefully set in place. The ends of each
stored section, fitting, ar part shall be covered with heavy paper caps or lintless eloth to prevent the entrance
of dust or other foreign matter, Fittings and parts, such as flange faces and coupling edges, shall be protected
to prevent damage.

(3) Unpacking. —The wavequide box should be placed so that it is resting solidly in a horizontal position.

Box cover nails should be removed with a nail puller. Do not pry the cover off the box because this may dent some

of the waveguide sections. Carefuily remove collar biocks to avoid damaging the sections, Leave the end

seals in place as long as possible for protection. The protective seal from one of the ends may be removed in

order to check a waveqguide section. After checking, replace the end sedl until the section is to be installed,

This same protective care aiso applies tofittings, assembies, and accessories. Rubber O-rings ond other smel!

parts and pieces are pocked separately,

Prespiration and acid on the skin of the hands is electrically detrimental, Conducting surfaces should not
be touched with the bare hands. Clean cotton glaves should be worn at all times when unpacking waveguides
and componants, or whenever it is necessary to handle a conducting surface,

(4) Identification. —Identification marks are placed directly on wavequide sections and associated compenents.
The markings should be easily discernable eand clearly identifiable, If deubt exists, or the marking is not clear,
identification questions should be referred to the contractor or manufacturer. The installer should not alter or
deface identification markings., The following information pertains to identification markings for various items:

(a) Staight Lengths, —Each length of finished wavegquide will be marked with the type designation and the
manufacturer’s code. The markings are applied with water-soluble ink or paint at «inch intervals along the
length of the quide. The manufacturer’s name or trademrk may aisobe matked on each length.

{b} Fittings. ~Flanges are marked with the type designaticn and the manufacturer’s code. Numerals will
be marked in depressed or raised characters.

CHANGE 4
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{c) Assemblies. —Assemblies are marked with the type designation and the manufacturer’s code. Markings
will be either decalcomania, permanent ink or paint, metal stamping, or identification plate. On castings,
the characters may be raised or depressed. Depressed characters are filled with permanent white paint.

{d) Accessories. —Acessories are marked with the type deslgnation and manufacturer’s code symbol.
Adapter end plates are marked with the frequency band and VSWR of the particular adapter when required by
specification.

Al markings are designed to withstand normal wear and should be leqgible for the life of the unit.

d. FABRICATION. —The wavequide radio frequency transmission line may have been completely designed and
its various pieces and companents fabricated prior to delivery to the assembly and installation yard, However, not
all jobs are predesigned or prefabricated. Hence, waveguide fabrication may fall into any of the following
categories: Prior te receipt at the installation yard, the transmission line has been completely designed and the
wavequide and parts fabricated; the transmission line desiqned but waveguide and parts only pertially fabricated;
the transmission line partially designed and wavequide partially fabricated; neither transmission line designed not
waveguide or parts fabricated.

In the first two categoties, system design is provided and may not be changed without approval of the Bureau of
of Ships and the issuance of o modification order. In the lotter categories, some or all design and {abrication is tobe
be accomplished at the yard. Yard fabrication is nermally done in the appropriate yard shop and not at the installa-
tion site aboard ship. [n some cases, however, fabrication must be accomplished at the installation site. H the
line has not been predesigned, it will be necessary for the yard to provide partial or complete design.

(1} Design. -The design of a radio frequency Tansmission line should be attempted only by qualified personnel.
The following factors are basic to r-f transmission line design: :

(a} Transmission line length {generally referred to as the run) should be kept as shart as possible.

{b) Avoid horizontal runs. One way is to locate the transmitter close to the base of the mast.

{c) Avoid low points in the line where moisture can gather. lf o low point must be accepted, pluce a smal}
drain hole at the lowest point. If the line is to be pressurized, it will be necessary to fill this hole with a
plug. Theplug must not extend within the wavequide. The interior surface of the wavequide must be kept
smooth.

(d) Use the least possible number of couplings tc avoid electrical losses.

(e) Use the least possible number of bends and twists. _

(1) Bends should have the largest radius possible consistent with the wavelength tobe used, In no case
must bend radii be less than that recommended. Prefabricated bends use the minimum allowable bend radius.
Bends fcrmed from straight sections of quide with longer bend radii are preferred.

{(2) Template. ~When the design and location of the transmission line has been determined, the next step is to
translate this information ente @ template. The template is used to provide the configuration of the wavequide
transmission line. It should provide the fabrication shop with accurate information for the shape and angle of all
bends and twists, as well as bulkhead connections, flange holes, couplings, and the length of the line.

The template may be made of fairly heavy mild steel wire, wood, or plastic. Any material which will provide
the shop with the configuration they need to produce the transmission line will be satisfactery. The material must
be readily formed to provide ease of construction and it must be able to retcin its shape. Steel wire will permit
smocth bends and curves which cannot be achieved with wood. On the other hand, wood templates can be made to
actua! wavequide dimensions which would be difficult with steel wire. The template should be supplemented with
notes and sketches as required.

When moking templates end constructing the transmission line, as well as the actual installation, it is usually
better to start at the antenna end and work down the mast to the deck and thence to the transmitter rocm.

{3) Forming. -Wavequide sections are usually annealled, filled, formed (bent or twisted), unfilled, squared,
and cleaned in crder to be formed into the confiquration of the template. These precesses are functions of the fa-
brication shop and usually are not done by the installer. Theinner walls of waveguide transmission line must be
smooth and continuous. Consequently, only the very best shop practices should be empleyed, A few general com-
ments on each of these operations are provided as an aid to the installer when he gets the formed guide from the
shop.

{(a} Annmalling. —Annealling is usuclly required if the quide is tobe formed. The quide is also usually unnealled
before it is filled, After annealling the quide should be allowed to cool to shop temperature.  Annealled guide
is soft and will distort easily. Warped, formed auminum quide has been cooled too quickly. Stainless steel
quide (14 AMC) should notbe annealled because excessive heat blisters the silver inlay and may 1uin the stainless
properties of the steel, Hence, stainless steel wavequide should not be formed, tent, or twisted. To prevent the
oxidatian which is usually caused by heating, the shop may fill the guide with carben dioxide {CQ,) gus. Distor-
tion of a quide, which wes amnealied while filled with CO,, may have been caused by a plug which fit teo tightly.

CHANGE 4
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The bath and dipping operation cre carried out at rcom temperature.

It should be pointed out that this dip may not suffice far all conditions. The composition of the krass will
vary as will the chemical compesition of the water used. If unsatistactory results are obtained, it may be ad-
visable to refer the matter to the manufacturer of the brass wavequide, or to the chemical company which sup-
plied the chemicals.

When the bright finish has been restored, the guide should be painted internaily and externally as described
in subsection 5-14.

(c) Stainless Steel Waveguide. ~Stainless steel (CRES) guide should not be cleaned with acid. A mild de-
greasing may be necessary before it is painted prior to installation, The removal of organic mterial, described
in paragraph 14, e(2) (b)1, will normally suffice. If not, use stranger degreasing.

e. INSTALLATION.

(1) General. ~Theinstallaticn may be interior or exterior, . or it may be a combinotion of interior dnd exteriar
work, and it may bevertical or horizonta] (horizantal runs should be avoided whenever possible). Prior to
doing any instaliation, the job should be thoroughly planned. Go over the entire route and check everything.
Route prints are fine, but they may be outdated. Make sure that all hordware is present.

{a) Requirements. —Wavequide transmission line should meet the following qeneral requirements:

l. Be kept to @ minimum length.

2. Tts location should be such that maximum protection is provided against mechanical abuse,
battle damage, and heat demage.

3. Be located so as to aveid physical or electrical interference from equipment, cables, cr other

r-f transmission lines.

4. Be installed in such a manner that it will not be disturhed by the removal of deck plates, gratings,
or machinery.

5. Be installed so thet electrical mismatch is kept to @ minimum .

6. Be installed so as to prevent the entrance of moisture and dirt.

7. Its installation should not impair the airtight or watertight integrity of decks or bulkheads.

Penetration of ship’s structure shall comply with the structural sections of the ship’s specificotions.

(b} Rauting. -The route of a wavequide transmission line is extremely important. Do not assume that
that the route propesed on a drawing or blueprint is the best and only cne. Go over the route thoroughly,
especially before a deck or bulkhead is pierced. It may be possible to propese an alternate route superior
to the one ariginally planned. Perhaps a pipe or duct, whose location is not as critical as the transmission
line, can be moved. Choose a transmissian line route which is short, direct, and has the least number of
bends. The run should not be longer than 100 feet. Wavequide should be placed over, rather than nnder
obstructions. The route should permit cocess for Tepairs, servicing, and replacement — especially of
fittings and joints. The run should always be pitched toward the equipment to avoid water being trapped
within the line. The finished installation shall be electrically and mechanically continuous with @ smooth
inner surface throughout.

(c} Vibrotion. —Precautions shouldbe taken to prevent the waveguide from being subjected to continuous
vibration. Vibration causes metal fatique that will eventually erack the metal structure of the wavequide.

(d) Securing (Supporting Straps). -Wavequide transmission line shauld be supported every six feet by
hangers or roller supports. To secure a wavequide run to a mast, start at the top and work down. Supports
shall not cause deformation or damage the wavequide finish. Waveguide supports and their method of in-
stallation shall not create galvanic action. Plestisoi-dipped hangers may be used to prevent galvanic action
and protect waveguides. Waveguides shall not be welded to any part of the ship’s structure, For small
size wavequide, brazing with silver solder as shown in figure 139, is acceptatle.

(e) Temperature (Expansion and Contraction). ~Wavequide can withstand short time operation in the
presence of open flames. Contact with any metallic supporting structure will affect the heat dissipation of
the guide. Temperature variations can cause the quide to expand or contract one inch for a 75foot run with
a 150 degree (F) change in temperature (=25 to 125 degrees F). Provision must be made for the change in
length coused by temperature variations by the use of flexible wavequide sections.

{2) Fimings. —Straight secticns, preformed bends and mitered comners, assemblies, and accessories are
usually equipped with flanges. Most flanges are the choke and caver type for use with low and medium power
system. When specified, and for high power systems, contact type flanges will be used.

Hardware is included with flanges attached to waveguide sections. Hardware includes an Oing gasket
{or other type if required) and the nuts, bolts, and lockwashers needed far section assembly.

Assembly is accomplished by joining the flanged ends of two wavequide sections, All parts must be cor-
rectly alined. Insert halts, pul lockwashers and nuts in place, and finger tighten the nuts. With a wrench,
tighten the side nuts first, then tighten the corner nuts. This procedure tends ta keep the coupling flanges in
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alinement. A satisfactory assembly is one which makes good electrical contact between the joined flanges, and
provides a tight junction at the coupling to permit pressurizing the transmission line.

The detailed assembly instruction provided by the manufacturet contained in the waveguide box should be
studied and followed. Cleanliness and the special care required in the handting of conducting surfaces is again
emphasized. The instructians contained herein are intended primarily to amplify or clarily the manufacturer’s
instructions, and secondarily for use in the absence of such instructicns. Refer to subsection 513 for infor-
mation on couplings, flanges, and mating flanges.

The installation may require that a straight section be cut lo length, or that bends be formed from straight
sections. It is better to use larger radius formed bends than preformed vends. In these cases, flanges must
be installed cn the guide as described in paragraph 5-15.d(5).

{3) Assemblies. ~Assemblies include section of straight quide with attached flanges, flexible sections,
curved pieces (bends ot mitered corners), twisted section (straight or step twists), and size adapters. Most
assemblies are equipped with flanges and they are installed as described in paragraph 5-15. e(2).

{a) Straight Sections. —Unless otherwise specified, straight sections will be received in standard 12-foot
lengths. See paragraph 513.d(1){b)5 If specified, they may be any length (Table 12-1}, flanged at both
ends, only one end, or with no {langes.

At the instailation site, straight sections are cut to the precise length required, or they may be formed
into bends or twists. Flages must be fitted to both ends of the wavequide. Installation is accomplished
as described in parageaph 515 e(2).

(b) Curved Pieces, Bends and Mitered Corners. —Bends and mitered corners may be preformed or they may
be formed from straight sections. If they are preformed and flanged, they are installed in accordance with
paagraph 5-15.e(2). General Specifications for Ships of the U. S, Navy states that: */Bends formed from
straight sections of wavequide shall be used wherever practicable. !* And, "Formed bends shall be such
that the mean electiical length of the bend is any exact multiple of half-wavelengths at the midfrequency of
the equipment with which it will be used. ** The radius of formed bends shall be greater than the radius of
preformed bends.  For example: The radius of preformed bends for RG-48/U is 7-1/2 inches. Whereas,
bends formed at the yard for RG-48/U must have a radius qreater than 7-1/2 inches, and a mean electrical
length which is a multipie of hali wavelengths at the midirequency. The RG48/U TE,, mode wavelength
1ange {lowest ta highest recommended operating frequency) is from 7.54 to 3. 51 inches. The medan wave-
length i5 5. 525 inches and a half wavelength is 2.7625 inches. Any multiple of 2.7625 inches which gene-
rates a rodius greater than 7. 50 inches can be used at the mean electrical length of a formed bend for
RG-48,/1 wavequide.
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MEAN
ELECTRICAL> L
LENGTH |

I
o/

Circumference of circle with radius R= 4[= 2%R

4, 2L
Hence: R= 2r= # = 0.637L
Referring to RG-48/U, and the TE,, mode,
Where R>7. 50 inches
L is a multiple of A /2

A=5,525 inches
A/2=72.7625 inches
R=0.637L

LetL=4XA/2=4X2.7625
Then R =0.637 X 4% 2.7625= 7.06 inches
Since this value is less than 7. 50 inches, itcannot be used.
Based on similar computations,
When: L = 5XA/2=13.8125 R=8.8inches
L =6XA/2=16.575 R=10.5 inches
L=7XA/2=19.3375 R=12.32 inches
etc, , hence any of these radii may be used.

Flanges are attached to formed bends as explained in paragraph 5-15.d(5) end the formed assembly is
installed in accordance with paragraph 5-15. e(2)

(c) Twisted Pieces. —Twisted assemblies may be either prefarmed or formed, Preformed assemblies are
equipped with flanges und they are installed as explained in paragraph 5-15.e(2). Preformed twisted as-
semblies usually are 90-degree pieces.
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Twists other thar 90 degrees, where step twists are not desired, are formed in the yard shop. The over-
all length for %0-deqgree twists is given in tables 1323 and 13-24 for various wavequide sizes. After the
twist has been formed, flanges are added and the assenbly is installed as previously described.

{4) Accessories. ~Directional couplers are made with flanges and they are installed in the wavequide trans-
mission line as described in paragraph 3-15. e(2). Waveguide-to-coaxial cable adapters are fabricated with a
flange at one end which is installed in the usual manner. The conxial cacle end of the adapter is equipped with
4 coaxial cable cornectar which must be mated with an appropriate connector of the opposite sex. Details of
couxial cable connectars are contained in subsection 52 of this handbeook.

(5) Line Securing Auxiliaries. —Waveguide sections and components when assembled to produce o radio
frequency transmission line are held in place by specially designed hardware, including: fixed hangers, hangers
which permit longitudinal movement of the guide, spring suspension hangers, lateral braces, and roller assembiies.
Some of these are itlustrated and commented upon here. Spring suspensicn hangers, when used, should be
tension adjusted.

Wavequide must not be supported by or from the antennd. The uppermost support for the guide should be
immediately below the lowest connection to the antenna assembly as illustrated in tigure 155,

ANTENNA ASSEMBLY

PREFERRED

CUT TO POSITION
LENGTH

ALTERNATIVE
| /— POSITON

T HANGER APPROX.

1% IN. WIDE

WAVEGUIDE —

L

Figure 15-5. Waveguide Antenna Support

Where a wavequide passes through a watertight deck or bulkhead, the fitting must be watertight, otherwise
a rectangular hole is all that is necessary. One for watertight installations method is to fabricate a sleeve as
shown in fignre 156, The sleeve and wavequide are assembled as shown in fiqures 157 ond 158. The sleeve
should be made of the same material as the bulkhead or deck. Insulation between the sleeve and the waveguide

should be provided to eliminate electrolysis. Smaller size, brass waveguide can be passed thrcugh a bulkhead
or. deck as shown in figure 1>-9.
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Figure 15-6. Bulkhead or Deck Waveguide Sleeve

PLATE WELDED TO
BULKHEAD OR DECK

SLEEVE FLANGE WELDED
TO SLEEYE

REMOYE BOSS AND MACHINE
TO FLANGE SURFACE

SILYER SOLDER

SLEEVE WELDED
f TO PLATE

WAYEGUIDE

RUBBER GASKET
WAYEGUIDE

FOLLOWiING WAYEGUIDE FLANGE
SECTION

Figure 157, Method of Installing Waveguide Thry Bulkhead
or Deck
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STANDARDS

WAYEGUIDE

WELD OR BOLT PLATE TO -
BULKHEAD OR DECK.

SLEEVE
SLEEVE FLANGE ]

WAVEGULDE

WAVEGUIDE FLANGES

Figure 15-8. Waveguide Installed Thr Bulkhead or Deck

MILD STEEL PLATE

BULKHEAD
OR DECK

BRAZE-SILYER SOLDER WELD
BOTH SIDES
STEEL SLEEVE

Figure 159. Method of Passing Brass Waveguide Thru
Bulkhead or Deck
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f. TRANSMISSION LINE COMPOSITION.

{1} General. —A wavequide transmission line is composed of straight sections and bends or elbows; flexible
sections, twisted sections, adapters, swilches, couplers, dummy loads and accessaries are used as required.
Waveguide securing hardware is used to hold the line in place to mast or bulkhead. Flexible sections, or
spring hangers, permit expansion and contraction of the line. The line is firmly secured to the mast, bulkhead,
or other supporting structure at only o few places. In many instaiiations, only two are necessary.  Expansion
and contraction takes ploce between these fixed positions.  Securing hardware must be strang to support the
line, and still permit freedom of movement 1o allow for expansion and contraction as temperature changes are
encountered.

(2) Nlustrotive Instollation. —Keeping the general design in mind, consider an illustrative installation of @
waveguide transmission line. This line runs from a transmitter located below deck to an antenna located
otop a mast. Refer to figure 1510, Usuaily it will be found advantagecus to start the installation from the
top of the mast at the antenna and work toward the transmitter.

This illustration showws a 9-degree 3-bend ceming cut of the antenna pedesta). Depending on the space
available, there may be a short, straight section with a pressure adapter between the antenna base and the
bend. A twist may be required directly following the bend; but in this case, straight sections are used until g
predetermined position on the mast is reached. Tt may be desirabie to follow the bend with a flexible section
to provide correct alignment and to absarb the effects of expansion and contraction. Flexible waveguide is
never installed under tension.

A 90degree H-bend aligns the wavequide with the mast. A straight section is then attached and is supported
by rigid hangars fostened to the most. Only ane rigid hanger is shown, but more may be required. If so, they
are placed six feet apart with the top hanger placed five feet from the tap of the uppermost standard length of
wavequide. Rigid hangers prevent movement of the transmissicn line from affecting the antenna feed line.
Straight seclions, each the maximum length for the waveguide size, are then added to the transmissian line,
These are supported by sliding hangers to permit expansion and contraction of the line. The lowest straight
seclion may have to be cut to permit tuming the transmission line as desired.

A 90-degree E-bend is installed at the base of the mast where the line is turned into its horizontal path.
Lateral braces may have to be installed on each straight section, vertical and horizontal, near the elbaw to
prevent latercl motion of the transmission line.

The horizontal portion of the line is supported by roller assemblies or slip hangers spaced five feet apart.
These should not bind the line or cause interference with lengthwise movement which may be absorbed by
another flexible section. When the transmitter room is reached, the line passes into it through an anchor plate
which firmly holds the line to the transmitter room bulkhead,

For the purposes of this example, it will be noted that all expansion and contraction is absorbed by flexible
sections. Therefore, flexible sections act as expansion joints for the entire line and both the vertical and
horizontal legs of the line must be free to move toward them.

9. PURGING AND PRESSURIZING. -Wavecuide transmission line is purged and pressurized at very low pressure
in the same manner, and with the same type of equipment, os semirigid coaxial transmission line. Refer to para-
graph 510.h.

h. ELECTRICAL REQUIREMENTS AND TESTS. ~Wavequide transmission line should be given the same elec-
trical tests as semirigid coaxial transmission line. Refer to paragraph 5-10.3.

NOTE
Sharp dents or pits are more degrading to
the interior of a waveguide than larger
gradual changes.  Sharp dents are not to
be tolerated.
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STANDARDS

90 DEG. "‘E'" BERD

2 ANTENMA PEDESTAL ON

FLEXIBLE SECTION MAST PLATFORK
oF

WAYEGUIDE

45 DEG. *'H'' BEND
|90 DEG.''W' BEND

STANDARD LENGTH

RIGID HANGER

RECEIYER-TRANSRITTER GROUP

SLIDING HANGER

WAYEGUIDE WAYEGUIDE

DUMMY LOAD

90 DEG. ''E'" BERD

WAYEGUIDE SWITCH
DIRECTIONAL COUPLER

Figure 15-10. Illustrative Instollation
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