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USER HANDBOOK
for
ABRIaL ARRAY YoGI No. 2
CHuPTER I ... oo eee oo s N GENER.L DESCRIPTION

1. Purpose and Facilities

The serial array Yagi Co. 2 has been designed for use with irmy Wireless Sets
working in the frequency band of 50 Mc/s to 100 Mc/s vwherc narrow-beam VHF
transmission and reception is required.

The array can be erected to give either horizontal or vertical polarization
characteristics and fittings are provided for mounting the array on o 36 ft. stecl
mast or on a telegraph pole. :

The threc elements of the array, cxecitor, rcflector and dircctor, arc casily
adjustable for setting up to function on any desired frequency in the 50-100 Mc/s
band.

Connection between the array and the wireless sct will normally be made by a
100 ft. coaxial feeder thus allowing the array to be crected at epproximately 60 ft.
from the vehicle, building or tent in which the wireless sc¢t is housed.

2. Description (Figs. 1, 3 & 8)

The werial wrray Yagi No. 2 is 2 lightweight assembly consisting of a folded
half-wave dipole (excitor) with a director, o reflector, o spacing bcom, 2 suppcrt
mounting, brackets snd clamps with captive screws. The dipcle clement, which has
a built-in coexial terminating plug assembly, is affixed to the support mounting by
two captive scrcws. Thce spacing boom is also attached to the support mcunting and
is securcd in position by means of two clamping brackets with captive screws. The
dirceter and reflector clanents are attached to the spacing boom by clamping
brackcts, cne on each clcement. The spacing boom and the clement bracket channels
are cval sheped tc ensurc that,; when assembled, the clements rctain their corrcct
horizontal or vertical alignment. The bocm support and elanent bracket chonncls orc
fluted in order that they act as a guidc fcr a spigot at each end of the bocm to
ensure correct assembly. The fluting is irreguler for cach clement so thet it is
nct possible to confuse the positions of the elements in the array.

The three claments arc made up of tclescopic tubing, the mceving porticns of
cach being marked with a graduated scale showing megocycle scttings botween 50 - 100«
The spacing boom 1s tubular alsc and is similarly marked off with gradustcd scalces
at each cnd. The complete array can, thercforc, have 1ts varicus clcments nccurstoly
spaced and adjusted to function on any particular frequency within the band of 50 to
100 Mce/s. The procedure for setting up the array on the required frequency is out-
lined in Section 4, para.(5) of this handbcoke.

-1 -



CH4FTER I - Secticn 2

The dipole (exciter) is fitted with insulated spreaders tc ensurc that
the cdipole retains its symmetrical form.

The elements, mountings and clamps of the asrial array arc constructed
frem a light alloy which is highly resistant tc extremes <f climatic conditicns
likely to cause expansicn, contraction cr corrosicn, such that the array ean
be subjected tu severe arctic or tropical temperatures, high humidity, salt
spray, etc.

The socket of the suppert mounting, together with its clemp and captive
screws enables the array to be mountel herizontally to the top of a 36 ft.
Mast (Fig. 9), or vertically on a telegraph pole (Fig. 12).

For mounting the array, cn o telegraph pule, to give vertical polarizeticn
a special fitment has been designed. (Fig. 4—). This comprises a supporting
am, cross members, eyebolts, nuts, bracing wires and cable cleat. The support-
ing arm fits into
the sccket of the
support mounting
and 1ls securely
clamped *to the pole
by means of brac-
ing wires as shown
in Fig. 11.

The methcd of
mecunting the array
on a 36 ft. mast
for horizocntal
polarization is
described in
Secticn 5, below,
ané that for mcunt-
ing the array cn a
pcle for vertical
polarization is
given in Secticn 6
of this handbock.

The ccnnection
between the aerial
array and the wire-
less set is made by
means of a cc-axial
feeder whose length
cf 100 ft. enables
the array tc be set
up at a distance of &
approximately 60 ft.
from the set. A co-
axial feeder engages
with a terminating
plug on the exciter 3
and i1s secured in
position by means cof
a locking ring. . FIG. 2 - VERTIC.L VIEW

s
S
A

SR ———"
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CHAPTER I - Section 3

FIG. 3 - AERIAL ARRAY YAGI NO.2 - COMPONENTS

3. Weights end dimensions (Figs. 3 & L)

The weights and dimensions of the items comprising the aerial arrey arc
as given in Table 1, belcw, and those for the special fittings fur the meunting
of the array on a telegraph pole are as given in Table 2, below:-

TABLE 1 = AERIAL ARRAY YAGI No.2

Flg.3 Item be }ggéigli?ﬁhes g Welght
| Ret. ! 1p.
! Normal ! at 100 Me/s! at 5C Me/s : j
r (c) Excitar i 53 57 | 114 i 5b
(F) Support Casting Assembly ) - ; ~ , 2%
(D) Reflector with clamp | L8 62k . 125 1%
I (B) Director with clamp ! Lgd shy 1074 1%
. (A) | Bcom assembly i 51% - @ - : 1 i

Total weight : 12 !




CHAPTER I - Secticn 3

TABLE 2 ~ TELEGRAPH POLE MCUNTING

Figely Length | Width ; Depth ; Weight
Ref. NG. Item in. in. in. ib.
(4) 1 Support channel with Spigct 19% 3 24 72
(B) 2 Cross bearers (each) 12 25 ¢+ 2% 5
(C) L Eyebolts with nuts and thimbles (each) L3 - - ¥
(D) 2 ! Bracing wires (each) 3l - - 3
(E) 1 Cable cleat assembly 2 i 1 3
(c) L4 1 Bull=dog erips (each) 1% 13 2 1

Total weight : 23%

{4)

(B)

— D)

_{q)

-(C)

@ @

FIG. 4 - POLE MOUNTING COMPONENTS
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CHAPTER II ... oee ces te ERECTION

4o Assembly of Aerial Array Yagi No. 2

(1) Preliminery

Check all items of the array (Fig.3 and Table 1) and ensure that they
are complete and in good order, i.c. tubing is not bent or damagcd, tele-
scopic portions work smoothly, all captive screws and locking rings
function correctly and that all nuts and weshers are snug and tight.

Arrow heads ( == «) arc engraved ot various points on thc elements
and mountings to safeguard the correct alignment and frequency sctting.
Care should te taken when assembling the array to ensure that elements,
¢tc. , arc positioned according to thc arrows.

(2) Fitting the Support Mounting to the Dipole (Excitor) (Fig. 5)

() Ley the dipole element flat with the coaxial plug assembly towards
you and with the two ceptive screws to the rear. With the identifi-
cation label on the support mounting facing towards the left-hand
side, place the mounting in pcsition on the dipcle so that the dowel

mates smoothly

in the slot on
support mounting
and so that the
tapped holes on
cither side of
the dowcl arec
aligned on the
two captive
screws on the
dipcle.

DIPOLE ELEMEN

(b) Engage the two
captive scruws
in the holes in
the mcounting by
turning both in
a clockwisc di-~
reetion and, by
a few tums given
to coch altewn-

~IDENTIFICATION ately, continue

LABEL turning until a

fimn comnection

is made between
the {ipole and
the aounting.

CO-AXIAL PLUG
ASSEMBLY

DOWEL sLO7

TAPPED HOLES

FITTING SUPPORT MOUNTING
TO DIPOLE (EXCITOR)

FiG. 5

SUPPORT MOUNTING

-5



CHAYTER I - Secticn 4

(3) Fitting the Spocing Boom to the Support Mountine (Fig. 6)

(2) The boom is engraved in the centre thus,"-:4 SUFFORT C.STING f<
and because of the irregularly spaccd spigots at ench end of the
beem it can only be engaged into the clamp channels from one Cirect-
ion.  This ensures that the bwem is always corrcetly pesiticned.

(b) Holling the beom with the ¥ =% SUPPORT CLSTING (<0 " sign facing
upright, engage the spigct on the left-hand end of the beoom in the
fluting of the right-hand clamp channcl "." and continue the passage
of the becem through the second (left-hend) clamp chenncl "B until
the " :31£§IPPORT CASTING k<7 " sign is positioncd centrally between
the two clamps as shown in Fig. 6. '

(¢) Sccurely fasten the boem dn position by turning the two captive
screws in a clock=-wise dircction.

LINE UP BOOM ARROWS

AS SHOWN
DIPOLE
(EXCITOR)
LEFT CLAMP ' RIGHT CLAMP
Q N B,, .t

sooM

BOOM

POSITION /
"CENTRALLY /

NIGHTEN BY TURNING
CLOCKWISE

FIG 6 FITTING THE BOOM 7O SUPPORT MOUNTING



CH:PTER II -~ Section 4

WHITE ARROW

CAPTIVE SCREW .

PASS DIRECTOR
CN TO BOOM FROM
LEFT TO RIGHT

DIRECTOR

FLU TING= -~

CAPTIVE SCREW -

PASS REFLECTOR ON
TO BOOM FROM RIGHT
TO LEFT

REFLECTOR

Fic- 7 MOUNTING LiRECTCR ANL REFLECTOR ON BOCM

{4) Fitting the Director/Reflector Elements to the Bcom (Fige 7)

(a) The Directcr and Reflector clements are ncrmally supplied with thelx
borm clamps affixed but these should be cxamined hofore fitting to
the becom to ensure that the clamps are exactly centred between the
twe arrows stamped on the clement tube.

(b) Director
With the ":5% SUFPFORT CASTING-i<: " sign facing upwards and the
white arrcw on the clamp pcinting inwards, engage the left-hand spigot
on brom in the clamp channel fluting anl slicde the director on te the
beom, 1.6 from left to right.
(¢) Reflector
The rcflectcr is mounted on the right-hand side of the hcoom by
the method described in (b) above, except that acticon is from right

to left.

-7 -
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CHe«PTER II - Sections 4 & 5

(5) Setting up the derisl srray tc the desired frequency (Fig. 8)

(2) TFor the purpose of illustretion a frequengy of 80 lie/s is used to
provide a typical example in the following instructions for setting
up the arrsy.

(b) Director end Reflector elements

(1) Loosen (anti-clockwise) the captive screw "Ai" <n the clamp and
slide the director cor reflector element along the boocm until
the arrcvhead exactly pcints tc the desired frequency mark (80
Me/s), as shown at "B" in Fig. 8. Clamp the elament in positicn
by tightening (clockwise) the captive screw "4,

(i1) Lcosen (anti-clockwise) the locking rings "C" at each end of the
director or reflector tube and slide out the telescopic portions
until the desired frequency mark (80 Mc/s) is cxactly flush with
the imer 1lip of the tube aperture, as shown at "D'. Tighten
the locking rings "C".

(¢) Dipole (Excitor)

L.oosen (anti-clockwise) the locking rings "E" at the enl of cach tube

and slide out the tranbone extensions until the desireld frequency

mark (80 Me/s) is cxactly flush with the imncr lip of the tube

aperture, as shown at "F' in Fig. 8. Tighten all lccking rings "E".

(a) The aerial array is ncw veady for mounting cn a mast or telgraph pole
and instructions for this fcllow in Secticns 5 and 6 belcow.

5. WMounting the aerial array on a Ilast (Figs.1,8,9 & 10)
(Horizontal pclarisation)

(1) BErecticn of Mast

Instructions for the fitbing and erecticn of the mast arce contained
in & separate handbcck (User Heandbock for Masts, 36 ft., Steel, Lightweight
D.F. Noo 1, WeO. Code Noo 10747).

(2) Fitting ucrial array to the Mast (Fig. 10)

after the aerial array has been assembled anl sct up to the desired
frequency, as cutlined in Section 4 above, it should be mcunted horizont-
ally at the top of the first mast section when the erecticn of the mast
proper has reached the stage detailed at the cend of Section 6, para. (4),
of the User Handbook qucted in para. (1) aboves To mount the array lcosen
the captive clamping screw cn the support casting asseaably and insert the
spigot ~f the top mast scecticon intc the channel ¢f the sup-ort assembly
((B) in Pig. 3). Tighten the clemping screw.

it this stage the coaxial fecder cable shculd be connected te the

terminating plug cn the Cipole elemsnt and secured in pesiticn by tighten-
ing the locking ring on the socket.(F).

-9 -



CHAPTER II - Sections 4 & 5

(3)

If not already
attached fit the
cable clamp in posi-
tion on the dipole
assembly as follows.
Referring to Fi 109
remove the nut A/
from bolt (B) snd
with the wing nut (C)
uppermost pass the
bolt %B) torough the
hole (D) in the
flange of the clamp.
Replace and tighten
the nut (4). Unscrew
wing nut (C) until
the hinged outside
arm (E) of the clamp
can be opened to its
fullest extent. Form
a loop in the ceble,
as shown in Fig. 10
and, at a point sppro-
ximately 15 inches
from the terwminating
socket (T), place the
cable in the clamp.
Glose the hinged arm
(L) eand clamp the
cable in position by
tightening the wing
nut (C). During the
erection the coexial
FIG. ©. THE 36 FT. MAST feeder should be

securely lashed to
the mast at sultable
intervals.

"tf -‘:
~M;n.m‘§rm, L T%
S

Alignment of Aerial Array

(2)

After the mast, with the aerial array attached, has been completely
erected (i.e. the stage reached to the end of Scction 10, para. (p)
of the User Handbook quoted in para. 1 abovn) (See also Fig. 9 ) the
aerial ‘should be aligned with the aerial st the distant station.

If the aerisal at the distant station can be secn then the locel mest
should be rotated by means of a tommy bar insecrted through a hole in
the bottom mast section. Loosen the erector clamping screw and
rotate the mast by hend until the dircctor element of the acrial
array is nearcst to and the reflector elcment is farthest away from
the aerial at the distant station.

- 40 =



CHAPTER II - Sections 5 & 6

FIG:10. FITTING CABLE CLAMP TO DIPOLE ASSEMBLY.

If the distent staticn cennct be scen then the loeel acrial must be
eligned cn the distant aserial by mcans of o cumpass and o mep. It
is importent that the dirceter (the shortest) clement must eluays be
the nearest towerds the distant stetion.

The finel orienteaticon of the ccericl mey be obtoincd by slowly rotat-
ing the mast slightly clockwisc and enti-clockwisc, in turn, until &
point is fixed where a maximum emplitude of signel is rcceived.

Wnen the finel orientaticn has becn completed tighten the crector
clemping screw.

6. Mounting the scrial orrey cn o Telcgreph xole (Figs. 4,11 & 12)
(Verticel pclarisation)

(1) xrcliminary

(2)

The focllowing instructicns for fitting the suppert osscmbly ~n a
telegraph pole are deteiled on the assumpticn thet the telegroph prle
is olrcady erected on the site. It is probeble thet meny sites will
nct htve © convenilent pole aveilable ond consegquently a pele may be
issucd frr the purpcsc »f mcunting the aerial ocrray., In this case,
the supprrt mounting cen be fitted t° the top of the pole, cither
befere or aftcr the pole is crected, by £ llowing the instructions
given belcw.

-1 -



CH.PTER II - Sectivns 5 & 6

(b)

Referring tc Figs. 4 and 11, the support essembly for mounting the
serial nrray Yagil No.o 2 «n a telegraph pole consists of a support
chamnel with spigct (), twe cross bearers (B), four eyebclts with
thimbles (C), tw bracing wires (D), o cable cleat (E) with wing
nut (F) end frur 'bull=dcg' clips (G).

If no climbing steps are fitted cn the telegrepn pole, the components
menticned in sub-para. (b) abcve can be asscmblecd ond attached to the
pole at grcund level and, after o slight locsening of the nuts on the
eyebolts, the whole assembly can be moved up to 1ts pogiticn on the
pole. The mcethod cf raising is done with the aid ¢f a rope by two
men on <ladders using safety bclts. ufter hauling the assenbly intc
pcsition, it 1s seccurcd by tightening thc nuts on the eyebolts.

FIG:1l. FITTING SUPPORT ASSEMBLY TO
TELEGRAPH POLE.
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(3)

CHAPTER II - Scction 6

(a) If climbing steps are fitted to the telegraph pole the support
assembly can te prepared to o certain extent at ground level, lifted
up to its position on the pole and then secured by inserting and
tightening the eyebolts only.

Fitting the Support isseambly to a telegraph pole eslresdy erected, not

provided with climbing steps (Figs. L4 and 11)

a Referring to Fig. 4, three holes are provided at each end of the
g g P v -
support chamnel (A) to allow the cross besrers (B) to be adjusted
in accordance with varying pole dlameters.

(b) Hold the flet face of support channel () ageinst the pole and
estimate which holes are sultable to take the bolts clamping the
cross bearers (B). The latter should be bolted to the support
channel with the cross bearer carrying the cable cleat (E) nearest
to the spigot.

(c) Insert the four eyebolts (C) through the holes in the cross bearers
(B) as shown in Fig. 11 and screw up the nuts until approximately
one inch of each bolt protrudes beyond the nut.

(d) ¥lace the cross bearers against thc pole so thet the cable cleat is
btelow the support channel. Tske the freec end of each bracing wire
(D) around the pole and thread its cnd through the rclevant thimble
of an eyebolt. Draw the bracing wizrc as tight as possible and bend
it back on itself around the thimble and secure the two portions of
the wire together by fitting snd clamping thc two 'bull-dog' grips
(¢) os shown in Fig. 11.

TN
2
N

Slacken off the nuts on the eyebolts to en extent that sllows the
whole assembly to be frecly lifted to the position where it is to
be clamped to the pole. The lifting may be done with the aid of a
ropc by two men on ladders using safcty bclts.

(f) &t the selected position screw up (temporarily) the nuts on the eye-
bolts tight enough to hold the support asscmbly until the aerial
array has been fitted (Scc para. (4) below).

Fitting Support Assembly to0 a telegraph pole elready erected provided

with climbing steps

(a) Yroceed as instructed in paras. (2)(b), (c) and (3) ebove.

(b) Unscrew and remove the two cyebolts from one of the cross bearers.
Detach the support cssenbly from the pole.

(¢, The support assembly is now liftcd and plsced in its selccted

position on the pole. The lifting may be done with the aid of
rope by & men on a laddcr or using the steps and a safety belt.

- 13 -



CHAPTER II - Section 6
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CHAPTER II - Section 6

(d) Replace and screw up (temporarily) the two eyebolts into the cross

bearer tight enough to hold the support assembly until the aerial
array has been fitted. (Sece para. (4 ) below).

(&) Fitting the Aerial Array to the Support Assembly (Fig. 12)

(a) Assemble the aerial array and set it up to the selectcd frequency,
as instructcd in Section 4 of this Handbook,

(b) Using thc method of 2 man on a ladder, or climbing steps, and with
the aid of a rope, lift the aerial array up to the support assembly
already fitted and insert the support channel spigot into the socket
of the asrial support casting assembly ((E) in Fig. 3). After
ensuring that the aerial array is truly vertical tighten the socket
clamping screw.

(c) At this stage the coaxial fceder cable should be connected to the
terminating plug on the dipolce assembly and secured in position by
tightening the locking ring on the socket ((F) in Fig. 10).

(d) The acrial array should now be aligned with the aerial array at the
distant station. If the aerial array at the distant station can be
scon then the local array and its support mounting assembly must be
turned until the director (the shortcst) clement is the nearest to,
and the boom assembly on the aerial is pointing directly towards,
the distant station. To do this slightly loosen the nuts on the
eyebolts.

(e) If the distant station is not visible from the local station then
the bearing of the distant station must be plotted with the aid
of a compass and a mep and the lccal station aerial array aligned
on this bearing. It is important that when aligning the aerial
the director (the shortest) element should always be placed nearest
tn the distant station and the boom of the aerial pointing directly
along the compass. bearing.

(f) Whon the aerial array has becn correctly aligned tighten up all
nuts on the eyebolts, until the cross bearers bite firmly into
the pole, making sure that the aerial alignment is not disturbed
in any way during the tightcning of the nuts.

(g) The coaxial feeder should now be secured to the ceble clamp. Refer-
ring to Fig. 11 unscrew the wing nut (F) to its fullest extent.
Lift the metal cleat (E) clear of the cross bearer (B) and insert
the coaxial feeder cable beneath the cleat. Hook cleat back in
position on the cross bearer and tighten the wing nut (F).

(h) Securcly lash thc coaxial feeder to the pole at suitable intervals.

(j) The fitting of the aerial array to the pole mounting is now complcte.

NOTE: All screw threads of nuts, bolts, clamping screws, etc. must be lightly
greased and the sliding portions of the acrial elements lightly lubricated with
a thin o0il, at all times. This will facilitate ercction and dismantling and
prevent rust and corrosion.

-15 -



(1)

(2)

(3)

(1)

(2)

(3)

(L)

(5)
(%)

(7)

(1)

CHAPTER IIT ves ane aee oo DIS LITLING
Te General

In general the lowering and clsuwentlinc of the aerial arvsy, the
mast and pole mounting support assewnitlies should be carried out in the
reverse order to that in which they were erected.

Care umust be taken at all tiwmes to ensure that cosxisl fecder cebles
are not daweged in any way. Avoid sharo bends, ebrasions and puncturing
of the insulation.

When dismantling aoerial array or pole mountinc support asseablies do
not drop components from the top of the pole to groundé level. Lower cach
item by means of a ropc.

8. Lowering and dismantling ecrial array mounted on a mast

Procecd es instructed in Scetion 11 of the Uscr Eandbook for sast
36 ft., Stecl, lightweight DJF., No. 1, (W.C. Codc No. 10747) end when
dismantling has reached the stage outlined in Scetion 11, pera. (2)(e) of
the handbook, loosen the captive scrow thatv cleaps the support cssting
assembly to thc wast spigot and detch the aerial array. (Sce Pig. 8).

Referring to Fig. 10, unscrew to its fullest cxtoent the cablc claap
wing nut (C), 1lift the hinged ams (E) end rcuove the coaxial feeder
cable from the clamp. Replacc hinged arm end tichten the wing nut.

Loosen (anti-clockwise ) the locking ring (F) on the coexial fceder
socket and detach thc fecder from the coaxial termination on the dipole
element mounting. Neatly coil and secure the fceder cablc, avoiding sharp
bends or kinks, and stow.

Referring to Fig. 8, unscrew (anti-clockwisc) the locking rings "CY
and "EBE" on the director, the reflector and the dipole elaucnts, slide the
extensions back inside tubing and tighten the locking rings.

Loosen the ceptive claiping screws "." on the dircctor and reflector
elemcnts ond slide each element clear of the boom assanbly.

Loosen the two bcoom assembly captive clauping screvs on the support
casting and remove the boo.l.

Strap, or bind, the three ele.ients and the bcow sssexbly into a neat
bundle and stow.,

% Lowering and dismentline aeriel array and support esscubly
nounted on a tclegraph pole

Referring to Fig. 11, unscrew the wing nut (F) and lift the wmctal
cleat (E) cleer of the cross bearcr (B). Rewovc the coaxial fecder cable
frow the clacp. Hcok the cleat keck into position on the cross bcarcr
(B) and tighten the wing nut (F).

- 16 -



(2)

(3)
(4)
(5)

(6)

(7)
(8)

(9)

RESTRICTED
CHAPTER III -~ Section 9

Loosen (anti—clockwise) the locking ring on the coaxial feeder
and detach the feeder from the coexial terminetion on the dipole element
mounting. Lower the end of the fceder cable to ground level. Neetly coil
and secure the feeder cable avoiding sharp bends or kinks and stow.

Referring to Fig. 12 loosen the captive screw that clamps the serial
support casting assembly to the support channel spigot.

Detach aerisl array from the pole mounting support assembly end, by
means of a rope, lower the aserial array to ground level.

Dismantle and stow the aerisl array as instructed in Scection 8,
paras. (4) to (7) above.

Refcrring to Fig. 11, unscrew the nuts end remove two eyebolts (C)
from one of the cross besrers (B) and, by means of a rope, lower the wholc
pole mounting support assembly to ground level. Replace nuts on eyebolts.

Unscrew the nuts and rcmove the two eyecbolts from the second cross
bearer., Replace the nuts on eyebolts.

Unscrew nuts end detach the ftwo cross beerers from the support
chamnel (4). Replace the nuts on the bolts in the support channel,

Strap, or bind, the two cross becarers, the tw bracing wires (with

eyebolts and bull-dog grips attached) and the support charmel in a neat
bundle and stow.
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