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Manufactured in Australia by TOOWOQOMBA FOUNDRY PTY, LTD.
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ERECTION AND MAINTENANCE INSTRUCTIONS
FOR

SOUTHERN CROSS
“1Z" Pattern Windmills

SOUTHERN CROSS “1Z" Pattern Windmills are made in five different sizes:—
Eft.,'.?ft., 10ft., 12ft., and 14ft. diameter of Windwheel.

The outstanding features of these Mills are:—

< Replaceable Bearings in Gearbox. + Automatic Oiling.
v Completely enclosed, dust and v Double Reduced Gears with
weather proof. Machine Cut Teeth.
“ Strong Tension Arm Windwheel % All Steel Parts Heavily Gal-
with Galvanised Steel Fans. vanized.
1235/3M

10/78 8.C.P.
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The Southern Cross Windmill and Tewer must stand plumb. If it does not, it will not regulate well and
canmnot face the wind properly.

The Tower miust be central over the bore or pump pipe. 1€ it is not, the pump rods will rub on the
side of the pipe and the Mill will not work in light winds.

The plunger must not sirike the top or bottom of the pump cylinder. If it does. it will cause breakagpes.

The Tower Legs. Girts. and Braces must be straight and all Girts and Braces must be in place.

If a Ciirt or Brace is omitted for a simele duy you are liable to lose your windmill. They are absolutely
essential to the strength of the Tower,

It is mast important that yoor Tower be high cnough so that your mill will be at least 2071, ahove the
highest surrounding objects, This will cnsure a good wind exposure for the mill. When partly
sheliered by high surcounding objects the mill will not run in light winds, and the irregular gusts
around the obstructivons will endanger the outfit,

DOUBLE-ACTING PUMPS INVALIDATE WARRANTY

This Windmill is suitable fur use with single-acting plupger pumps in which the water is discharged on
the “up™ stroke, However. it is oot suitable for use with double-acting pumps which discharge water
on both the “up™ and “down™ strokes.

The Warranty on this Windmill will be null and veoid if it is used with a double.acting pump.

Mill and Tower Packages

Before commencing to erect the mill, make sure that all the mill and tower packages are at the Bgite.
Check to see that you have the following packages: .
.................... L 'Two boxes apd two bundiesz
Four bundles for a 204t tower
Five bundles for a 25ft. tower
Five bundlez for a 30{t. tower
Bix bundles for a 40ft. tower
Saven bundles for a H0ft. tower
Eight bundlez for a 60ft. tower
The bolts for the mill are packed in a bag in Box Ne. Z, and the bolts for the tower are packed in bags
which are included in the bundles. All tower bundles, excapt Nos. 1, 2, and 4, have bags of bolts with them.

Foundations for the Tower

THIS TOWER MUST BEE SET IN FIRM CONCRETE TOUNDATIONS AND UNDER NO CIRCUMSTANCES 15
IT TC BE ATTACHEDR TO WDOD ELOCKS.

It is czsentizl shat the Windmill Tewer should be zet plumb and

/\“‘-“ /i centrally over the Bore and Pump Pipe so the position for the founda-
- tich holes must be located exactly. Proceed as follows:—

)
L OPEG TD T
\5”-3’-'- CERATRE ™, A {1} Make a loop of wire which will encircle the end of the bore caszing
Y

/ B ©F HE ar pamp pipe. i Sce illustration.)
e {2} Hefer to table under illustration, “Marking the Foundation Holes",
‘( = and determine the coreeet radius “B" for the height of the tower to

be arected.

p— {3} Fix a stick o the wire at the correct radius “B" and draw a
O WAARE eircle.

{4} From the table determine "A" for the height of tower and mark

WIRD LOTRLN Y,
FINO FIPD o,

N

- _ A - aif this distance around the eirele, The three points obtained are
nnerrrﬂ:-r ] A : B the centros of the foundation holes.
TCHE
20FT 4= Iu | 2_ 'Gn (5] Dig the foundation holes, sloping them outwards liin. per fool
= . AT T of depth. For the 6ft. and 8ft. Towers sink the holes 3ft. Zin.
25FT | 6-0 | 3_" 5' 2 deep and 3ft. 10in. deep for the 10it., 12ft, and 14ft. Towers. If
A3OFT | 7- 1 . 4'_ 1" the Tower is being erected on a hillside, sink the shallowest hole to
T m | B the depth mentioned. Dig out the battom of the three foundation
40 g; Ig, g_ g ;lj: Br holes to provide a “fout". {Sec illustration, “Digging the Founda-
50FT =78 tion Holes”, gn Page 3.}
&0 FT |3"' ?' ?:-K:Jlf_ﬁ_i {6) Dirive a stale into the hottem of one hole so that it prejects about

Gin. from the bottom. Take another stake and do the same in one
Marking the Foundation Holes of the other hales,
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_Stokes drivenin fo fake

Spirit J’ev&f\i\hmsro; féwer\

32" 51&’:“;};5'

mifsgf;‘ P R -
ST ey, G

{11}

{7

(8)

{9)

(10}

Poge Three

Cut two pieces of timber ex-
actly the same length and
shout four feet long. Stand
these pieces on top of the
gtakes in the two holes and
across the top, lay & atraight
piece of timber of even
thiclness.

With a spirit level on the
gtraight piece of timber,
cheek for lavel. If it is not
level, drive dewn the high
stake until it is.

Drive a stake into the third
hole and check for height,
uzing the absve mathod un-
til the tops of the three
stakes are leval,

Mix a batch of c¢onerate us-
ing three parts of zend, eix
parts of stone or rubble and
one of cement, Bam con-

Digging of Feundation Holes crete into tha bettom of the

three holes until it is level with the tops of the Btakes, i.e., about Gin. deep.
Place Reinforcements, such as sld bars or bolts, in this concrete so that they project sbout Sin. frem the
concrete,  {See illustration, *Concreting the Tower Anchor Pests", on Page 8.)

To Assemble Tower

IMPORTANT.—See that each bolt is used in its cotveet place (refer illustration, “Assembling the Tower” on

(1)

(2}

(3}

(4)

{E1
(6}

(7)

Page 4). The hoads of ail bolts are to be inside the tower and the nuts outside.

Unda the bundles containing the 10ft. Leg Sections. On 26ft. Towers only, three 6ft. leg sections will be
found in one of tha bundles, These 5ft. leg sections are to be used only at the bottom of the tower.
NOTE: On &6ft, and 8ft. Mills, the thros 10ft. leg sections packed in the Neo. 1 Buodls must be bolted o
the stub tower, 50 do not mix them with other 102t. leg sectiona. .

Néo. 1 Bundla is the ona in which the short steel anple girts for the top of the tower are packed.

Proceod to assemble one side of the tower complete before putting on the other two sides.

Take two 10ft. leg gections and bolt the top ends {i.e. the end with the corner ¢ut away) to the inside of
the Stub Tower with the bolts shown in the illustration, “Assembling the Tower,” on page 4. Lesve the
nuts loose on the belts. Spring Washers are to be used on these bheolta.

Complete these two legs by bolting on the lower lep. sections in each case, making sure that the top end
{i.e., the end with the corner cut away) is bolted inside the bottom of the other leg. On a 25ft. Tower the
5ft. section will be the last one belted on each leg. The short bolts at each leg jeint (ie., the top bolts
or oned hearest the Stub Tower) ean be tightened up, but the nuts on the long bolts are left loose,

Lift the Stub Tower end of the tower and rest it on a box or block of wood.

Take one of sach of the different length girts and bolt them in position OUTSIDE the lega with the
projecting flange of the angle nearest the Stub Tower. Leave the nuts locas.

Lay the bundles of braces in

order of their number, beside the tower as follows:

No. I Bundle . — o o ;e v e Single Braces between lst  and Znd  Girts
No. 2 Eundle ae e com com com s e Dbl Eraces between 2nd and 10ft. Girts
Ne. 8 Bundle . o e e o wce oo Dopble Braces between 10ft. and 16ft. Girts
Ne. 4 Bundle v ;im e ;s ;e covene couim Donble Braces between 151t and 208t Girta
No. & Bundle . me cu s soee s e . Double Braces between 20ft. and Z5ft. Girta
No. 6 Bundle ... e coe e coe e o Double Braces between 25ft. and 304t Girts
No. T Bundle .~ - e v wm o e Domble Braces hetween B0ft. and 35ft. Girta
No. 2 Bundle - . cen wce s e o Double Braces between 35ft. and 40ft. Girts
No. 9 Bundle .- o—n e e e s e Dogble Braces between 401t and 46t Girte
No, 10 Bundle .. ww cee coe eoe wooe e DO0tthle Braces between 46ft. and 5Oft. Girts
No. 11 Bundle . o ces s wow wwm — Double Braces between G0ft, and &G6It. Girts
Ne. 12 Bupdle .. ce e e com oe e D0UDBle Braces between 65ft. and 60ft, Girta
No. 13 Bundle ... o s vim smis mem e Dotible Bracez helow 60£ft. Girts.

All the shove braees are used on & standard 60ft. tower., On lower towers, lay the bundle of braces out
as pet out, and it will be found, if your laying out is correct that there iz one bundls of three double
braces which comen in the section between the last girt and the end of the tower,

Ba very careful not to mix the bracesa when the bondles are opened, as it is diffienlt to find tha correct
braces for each section if they are mixed,
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—SIZES OF BOLTS —
NAME OF PART B89 uppr [2 5N
-7 STUB TOWER Fr. "0 FT,
AREEFING ROCKER 1x2 [41.3 4101
{97 eRacket 5 3 153
. 3] y,2 [t
T 5TUB TOWER EEAREERE T
- ___.,—--d . ]
e | BuinE FOR PUMP ROD 331% 452 HOOK
LB Hone |~ B
« STUB TOWER GIRT 37 et FLATFORM T0 GRTOR |3 6,3 5|3 5
A e PLATECRM HRACKET LG 4 TE| 4718
Lem===——==uo{F}-| PLATFORM TOGETHER “é:‘si"w&mmmE
et B 8F ;
i [ ; BIRT 2 2 E)
HEEF!NG "'.._‘ ____“____‘“‘__'_“"---— - 15T GIR Ix 7] 1a 1¥ ']
RCCKER 151, GIRT & FLATEORM
. : 1,.2]41,2
BRACKETS 31 ([, Jeracker-me 2 Fr i AR
COMD Gl 1.3 |1,3 51,3
SECOND  GRT 1413 i Rl
L ma ST 1 3 1. 313 13
=% L I AN )
WGFET. GIR _{IH 5“64“3
T 5 C
REEFING ROCKER .* LADDER TD GIRT 1,213,513, 8
ag 4 i5) 4 16| 4 W6
z SIRT I 3432 43,3
JBRACE Ta GIRT 1413 ‘Idha id.}:B
e e .2 a 1
Jies -t AR R
tec & wine srace 13 x 3 hixd fadul
1 it3
- R 33|30 03,2
SFT. Gl Ixd | dd | Iyl
15T GIRT R Il P
nCE T 1 3.3 13, 3[43,2
ARACE TO GIRT IJIH Iil a 14>cB
srE TO LEG gl g4 [11xl
JarsfE TO LEG t'ltﬂ 149 'Id!z
- 3.3 31.3[3,3
FT. GIRT 2y | ax3| Sxs
_?U.T. GIR 4:‘11 dk'ﬂ 1R
WASHER BACT & VN IV v
AFACE TO BIRT 1.1:.:9 143'5 1‘5:%
FLAT WASHER USED OM ALL N 3%,,% 312,,% 4 x%
BOLTS WHERE MUT TIG 5 PIFE STAY
£ MUT TIGHTEMN HOOE | HOOK [ HOQK
COWN O BRACE A5 IN 4
: 1.3 3
-4 T Zxd | = 1%z
LEG JOIM Tr > -
1
tE6 & wme grace 11 X § 1?:% 1%:-;—
- I 3 |12.3132,.3
2EFT. GIRT 1,332,322
EFT. 23373 [
( BRACE MUST BRACE T0 GIRT 122 1§x% 13x3
LOOR ROUND  N27. . i B
: T LES 2laxdf1in
BRACE T3 LE# 13X B 1 a 33
-~ 3,3|3,3|3,3
5 EPEIEYEE e
WFT. GIRT T3 753 5%
1,13
AMCHOR PDST TO LEG) =x =
(BFT. ONLY] 4 8
ancHor PosT Ta tesf1x3 |1xd 1%
J ARCHOR POST & WIRE |1, 50,1,3(,1,1
BRACE Td LEG 48| a8 22
FOUNDATION PLATE EEIRES: 1% 3

--(F)--- FLAT WASHER FITTED UNDER NUT

=+ {E}-. SPRING WASHER FITTED UMDER MNUT
Assembling the Tower
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(8)

{3}

(10}

(11}

{12)

{13)

{141

(15)
(16}

(173

(18)

(19}

Take two Bundle No. 1 Braces and bolt them inside i E
the two legs between the first and second girts, X
using the bolts which hold the girts to the leg.
Leave the nuts ]apse on these and all other bolts
when fitting the rest of the braces. Only serew
them on about three threads,

Take one Bundle No. 2 Drace, Dolt one cnd outside
the leg with the bolt that holds the 2nd girt, loop the
brace around the balt at the middle of the 104t girt
(zee “A™ and YO in illustration, “Azzembling the
Tower"), and bolt the other end outside the leg at
the other end of the 2nd girt.

The rest of the braces for Lthe variows =ections form
what is known as “diamond’ bracing, The brace,
forming the half of the diamond nearest the stub
tower, is fitted outside the legs and girt, and the
oiher race inside the legs and gict,

BIRRACES MUST LOGI ARODUND THE BOLT AT
TIHE MIDDLE OF THE GIET, OTHERWISE THEY
WILL DBE SLACK AND USELESS PO THI
STEENGTH OF THE TOWER., THE LOOPING
ROUND THE BOLT SHORTENS THELM ENOUGH
TO GIVE THEM THE NECESSARY TENSION.
Take twa Dundle Mo, 3 Braces and fit them. The
ends of the braces o to the long bolt in the lep
joint.  The brace which leops around the bolt at
the middle of the 10ft. girt fits outside the girt and 5 PR i
leirs, The other brace fits inside the legs and 15i1. Attaching Braces at 'Lq, Joints.
girt. The rest of the braces between girts ave fitted
in the same way, except that in alternate sections Fl f 1o
the ends are bolted to the leg by a separate bolt in- _ longes 19 inaice
stpad of a leg-joint bolt h

A FLAT WASHER I8 TO BE USED ON ALL
BOLTS WHERE THE NUT TIGHTENE DOWN ON
THE BREACE. (Zee illustration “A, “Assembling
the Tower™. ) At leg joints, a plain washer and o
spring washer are fitted aver the eye of the brace,
on tho outside of the tower lep.  ({See illustration,
“Attaching Braces at Leg Joints™,) .

it all the braces hetween the girts, but do not £it
those 1n the last bundle (e, the one bhetween the ar '_,.4-""
last girt and Lhe cod of the tower), These braces

are fitted later, nside of fower
Mow assemble the Ladder Section. Tlace the Side wt

Rails on a Mock of wood, with the slotted flange S—
downwards and drive in the rungs with o piece of

wood., Drive the other side rail on in a similar
manper.  (Sec Hustration, “Assembling the Ladder
Sectionz".}

Now bolt the ladder in posilion. The top end iz to
e holted to the 10ft. girt. (See illustration, "“As-
sembling the Toawer™.) DOn 260t Towers keep the
4ft. zection to the bottom.

One side of the Tower has now been completed. A

IMlace packing cases or pieces of timber under the i W

leps of the tower now assemibled and make sure that ;

there is no sag and the legs are strawght, lm
Eolt on the 1st, 2nd, and 10ft. Girt for the two re-

maining zides so that they project upwards to take

the third leg. Assembling the Ladder Sections,

Take a 10ft. leg section and boit it on inside the Girts just put on, thus forming the start of the third leg
On 6ft, and &£t Mills, uze the remaining leg section from the No. 1 Bundle.

Bolt the Heefing Rocker Assembly to the top jeint holes in the Stub Tower, az shown in the ilustration,
*Aszembling the Tower” at B, The Reefing Collar is slipped into position on the Pivot Tubs when attach-
ing the Reefing Rocker Aszembly. Fit Spring Washers an tlj}m bolts, The Reecfing Racker must be fitted aver
the side of two Legs of the Tower and not on the corner or over ene leg of the Tower. See "B" on illustration,
“Assembling the Tower”, on Prge 4.

L sPRING
WASHER

1
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(20) Bolt the Stub Tower Girt to the other two top joint holes in the Stub Tower, fitting Spring Washers.
{21} Now fit the braces to complete the three zides of the top 10ft. gection.
{22} The rest of the tower can now be built, bolting en the Girts first, then the leg section, and finally the braces

Bolt the nameplate, supplied, between a pirt and a tower leg near the bottom of the tower.

TOWER LEG

123} 50 FOOT AND 60 FOOT TOWERS ONLY:

On 50 Foot Towers fit the girt stays to the two
sots of mirts nearest the hottom of the tower.

Cn 60 Fool Towers fit the girt stays to the four
sets of girts neavest the bottom of the tower.

THESE GIRT STAYS ARE ONMLY FITTEDTO
50 FT &aMD 80 FT. TOWERS

(24) Now tighten up the bolts on the Tower, starting at the top. Leave the bolts at the middle of the girts until
last and then tighten them gradually so thst the braces are strained evenly and tightly. This does not
necessarily mean that the nuts on the bolts in the middle of the girts will ba tightened right up.

(25) Dolt the three Flatform boards tug:vuther Ha
the laps are as shown in the illustration, o A
sembling the DPlatform.

(26) Now fit the Platform
on to the Towsr. On
6ft. and 8ft. mills the

ME‘XEETDL;E? HERD platform is bolted to

the 1st Girt which ax-
tends on the right when
looking at the side of
the tower. On 10ft
and 12ft. mills tha

. platform iz belted te

platform brackets, which are bolted to the left band ends of the first girts. On 14ft. mills the Platform is

bolted to the 2nd Girt, which extends on the right. When looking at tha edge of the Platform, the boards
sheuld be under on the left hand side and on top on the right hand side.

Assembling the Platform

{27) Using the long bolts supplied, bolt & heavy plece of timber across the bottom of the twe lower lega so that
the timber projects about two feet sut on each eide.

(28) The tower is now ready to erect,

IMPORTANT: Do not fit the Mill Engine before erecting the tower. In-
structions shown in No. 12 on Page 9 show why this is necessary.
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To Erect Tower

{1) Drive in two stakes in line with two of the foundation heles about 1ft. Gin. cutside of them, These gtaken
will take the thrust of the tower as it is being pulled up.

{2) For 6ft. and 8ft. Towers up to 40ft. and 10ft., 121t. and 14ft. Towers up to 30ft,, push the Tower up, using
a pipe as a stay until it is high enough to pull up with the block and tackle on the other side. Refer to the
illustration, “Erecting the Tower," (below), which shows the method of pushing the tower up part of
the way and pulling it the rest of the way by means of a double and single block and tackle,

Timber Cross plece bolled o f»:syj_
Level Emund under limber.

erecled

7 be

Shor! piece of pipe used f}rsraa‘;ack

Tower on gro und rea

Long pipe usedas
_jeck lo push lower
Uphall way, Iben

aré used fo

fhe resl

Back 1o hold fov.er
while"a fac:‘wng anchor
posis

Alach_anchor post o
s fhis leg first
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SHEAR LEGS TWO

THIRDS HEIGHT OF
DOUBLE AMD SINGLE BLOCK TOWER

AND TACKLE ~ : } 7 S

' {*llﬂn ',_ \c;k
ANCHOR POST G- —™ & g, - aze X
== pes

= —
' T LEGS ON BAGS l

W

ROPE TIED TO SHEAR LEGS ———

I _ LENGTH SAME as .|
HEIGHT OF TOWER

BACK GUYS TO
/7 HOLD TOWER

e
.ﬁ-“"’“ﬂ*
ATTACH ANCHOR POST

TO THIS LEG FIRST ==

S _SAME AS HEIGHT
™~ OF TOWER

- - . =
Aadzs =z

Erecting the Touwer,

{3) For towers higher than those mentioned in (2), make a pair of shear legs in the manter shown in the iMus
tration, “Erecting the Tower” {above). The timber or pipe used should be approximately two-thirds the
height of the tower.

{4) When rigging the tackle for these higher towers, use double and treble blocks if they are available. The
treble block is secured to a convenient tree or & post sunk well into the ground.

{5) Tie the lifting rope to the top lsg at a point half Way up the tower, where girts are bolted to the leg. Alao
tie the lifting rope to the fork of the shear legs leaving sufficient slack to allow the lift to be L L
shewn in the illustration.

{8) 50 FOOT AND 60 FOOT TOWERS, Bafore erecting 50 and 60 foot towers, the bottom leg sections must
be reinforeed as shown in the illustration, “Reinforcing Legs for Erection” {(below). Use wooden pipe
stays, pump rod guides or similar timber at least & feet long. FPlace the end of the timber support about
18 inches down the leg past the bottom girt, and then wire the support on tightly at the points shown. The
lonpest supports should be used on the legs nearest the ground and fer preference, should be nine to ten feat
long. The supports are removed after the tower is  pulled up.

{7) Full up the Tower,

{8) Fit the Foundation Plates to the lower end of the Anchor Posts and attach one Anchor Post to the leg with:
out the timber crosspiece. When putting in the bottom bolts, bolt the remaining bottom braces in position,
but do not bolt the lsop at the middle to the bottom girt, This iz done after the tower legs have been
concreted,

WIRE TWITCHED UP TIGHTLY 4

Ramnforcing Legs for Ersction—50 and 60 Foor Towers.
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{%) Undo one of the guy ropes and take it around until
it can be used to take the weight off one of the
other legs. Unde the end of the timber e¢rosspiece
at this leg and fit the Anchor Post.
{10) The other Am:hnt' Post is attached in a similar
MANNET.
(11} Cheek tha tower for centre aver the bore using a
measuring stick between the leps and the bore, or &
plumb-bob and line hung dewn from the centre of
the Pivot Tube. If necessary shift the tower until
it i3 central.
{12) After the Tower is central, check it for plumb by
means of a spirit level in three position: round the
Pivot Tube. The Fivet Tube is the exiveme top :
part of tke Stub Tower. [t is very important that =~ R el
this is earefully checked. - “THIS LOOP NOT TO BE BOLTED
If it is not plumb, pack under the leps to correct TO BOTTOM GIRT UNTIL TOWER
the error and then check the tower again for LEGS ARE CONCRETED.
centre.
Fitting Bottorn Brace
! l.'13} Clean up the surface of the concrete already laid in the
bottoms of the holes. Any dirt on the surface will pre-
"I'E’F be""’-‘?ﬂﬁ""’ff""'@'ﬁ? vent the two batches of concrete from binding.
{14) Mix up ancther bateh of conerete, naing three ports sand,
* ' gsix parts of stone and one part of cement, and ram about
gl P 7 inches of conerste in the bottom of each hole,
241" BAB millay= '::- {15) Then make threa wooden forms to go down around the
258" /0. 12a 14 ]'4 o 4 ' legs. See illustration, *Concreting the Tower Poats”

They are made in the form of & triangle, and are 21t
. lin, lomg for 6ft. and 8ft. Mills, and 2ft. 9in. long for
10ft., 12ft. and 14ft. Mills, MNail two wide boards to-
gether to ferm a right-angle. The other beard is wired

cemen .
6 of Concrq"' in position when the form is put around the leg.
. {16) Fill the forms with conerete and chape the top so that it

pul in before: . :
fonver ereclad

(1)
(2)

(8)

(4)
{5}

(1)
(2)

(3)
(4)

will shed water.
{17) Allow concrete to set for a day, then remove the forms

Concreting the Tower Anchor Posts, and ram earth in around the concrete.

To Assemble the Mill Engine

{Bee illustration, ““The Mill Engine,"” on Paga 10).
Hemove the Mill Engine from its crate.
Put the Crosshead Roller inte position in the Guide Bars, Ne. 58, and remove the fixing pins from the Guide
Bars, Then fit the Guide Bars into the Gearbox bosses. Dirive the fixing pins into the Gearbox hosses
from the wheel side, and slightly tivet the end not headed, using a delly and punch, The pin on the gear-
wheel side can be inserted through one of the holea in the web of the pearwheel.
Cheek to gee that the twe erosshead oll rings are round and free in the guides, If the rings have besn bent
during transit they ean be trued up by hand.
Clean and oil the hole for the Pivot Tube on the underneath side of the pearbox.
Put some grease in the Vane Hings Bearing in the Lack of the gearbax.

To Fit the Mill Engine on Stub Tower.

Thoroughly clean tha Pivol Tube.

When the Pivet Tube is quite bright and polished, smear ofl over it. Newver leave the Pivot Tube unprotee-
ted for any period, because any rust at all on it will prevent the Turntable from functioning as freecly as it
should.

Three Anti-Fricon Washers, No, 66, are Fitted in the Turntabls Coller at the Factory, Check that they are
in place and pour a small amount of il on thewm.

Make sure that the Reefing Rocker, No. 9%, Links, No. 100, and Reefing Callar. Mo. 20, work freely on
the DMMast Pipe,
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——— GUARD FOR GUIDE BARS 16!
CROSSHEAD ROLLER |7

CONNECTING ROD 9 LIT'?'::E": CROSSHEAD PIN 56

\ | OIL RING GUIDE 127
i ~———CROSSHEAD OIL RING 65
CON.ROD RETAINING PLUG I |

GUIDE BARS 58

GEARWHEELS 3 il

ceareox I———  \ || j

VANE STAY 89—y oL
_ ~WHEEL HUB 8

(<N P TOGGLE PIN 88
VANE TRIANGLE 132 VANE TOGGLE CASTING 19
VANE HINGE PIN 87

TOGGLE ROD 98 REEFING COLLAR 20

REEFING ROCKER 99
HOOK FOR 1||| | “=—LINK TO REEFING COLLAR 100
REEFING ROCKER 74

PUMP RCD 103+

- STUB TOWER 95

= REEFING ROCKER
‘! BRACKET 91

| \6&BMILL5-2‘A“I-6 110,12 & 14 MILLS- 23 %3

4 8

The Mill Engine.

(5) Bft, Milla.—Carry the Mill Engine up the Tower or place a rope around it and pull it up and place it in
position on the Pivot Tube. MNow take the Turntable Pivat Tube Circlip, Ne. 25, and drive it into position
in the groove near the top of the Pivet Tube. It is driven on Irom the zide and not down over the top end,
This eirelip prevents the Mill engine from lifting off the Turntable. This completes the fitting of the mill
engina on the stub tower for 6it, Mills, and you can now proceed te fit the vane.
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6)

(8)

(9)

(10})
(11}

{14}

(1)

(2)

8ft, 10ft., 12ft. and 14ft, Mills.—( Refer
to illustration at right.) Erect a pole as
in the illustration, using a length of pipe
from the Mump Piping, and a couple of
pieces of timber such as lipe Stays. The
piece of timber which holds the pole Lo
the Stub Tower is held with “U™ Bolts
—one zupplied with the Ml and the
other with the Pipe and Rod=. NOTE:
The top piece of timbeor must he bolted
ta the 5S5tub Tower below the Reehing
Collar. Drill the picce of timber as
shown in the illustration; i.e,, centres for
“U"™ Bolts to be 11in. apart.

Obtain another piece of timber and drill
it to suit mnother pipe “U" halt,

Using a “*U™ Holt, clamp the top picce
of timber to the Stub Tower so that the
pole, when attached, will be over ane of
the Tower Logs,

Using double and single blocks, prepare U-BOLT SUPPLIED IM

vour blocks and tackle and carry it upte gox Ng2

Page Eleren

the Tower Platform. If available, use
treble and double blocks for 1Z2ft and
141t mills.

Pull the pole up the Tower.

Hook the double block to the top of the
pole and ther push it up until the top iz
about GFt, above the ftop of the Stub
Tower,

Clamgp the pole to tho piecs of timber
which iz already atiached to the Stub
Tower. Sea illustration, “To it Bl
Engine on Stub Lower'.

The other piece of timber 15 then elamped
in the pipe so that it rests on the Plat-
form znd takes the weight, Wirs il to
the Platform to keep it from slipping.
Allach the rope to the Gearbox and pull
it up and placa it in pozition on the Pivot
Tube,

Mow take the Turntable Pivot Tube Cir-
clip, No. 23, and drive it inta position in
the groove near the top of the Pivot
Tube. [t iz driven on from the side and
nat down over the top. Thiz Cirelip pre-
vents the Mill Engine from lifting oll the
turntable.

Do not remave the pole vet, az it is used
to pull up the Vane.

= — — e e

FIPE POLE

WOODEM CROSS PIECE
WIRED TO PLATFORM £

To Fir Mill Enging on Stub Tower,

To Fit the Vane

Assemble the Vane on the ground. Lie the two Vane Sheets flat on the ground with the small end of the fish tail
to the right. {See illustration, “Assembling the Vane™.) Lap the sheets so the holes line up at the joint. Lis the
Vane Ribs on top of the sheets and bolt them on, using 3in. x 9/3%in. Cup Head Bolts at the ends of the ribs. Put
the Vane Triangle in position and bolt the Vane Sheets and Ribs to the Triangle. Fit flat washers between the balt

heads and the Vane Sheets,

Hook the Vane Stay in place in the Vane Triangle and
temporarily wire it to the Triangle near the mill engine
end.

For Windmille which have Threaded Section on Vane
Stay: Hook threaded section of Vane Stay through Vane
Triangle. Elip on the Vane Stay Spacer and tighten up
the slotted nut. Insert cotter pin and spread. Tem-
porarily wire Vane Stay to Vane Triangle near the mill
engine end.

VANE STﬁ;‘I’?

“VANE STAY SPACER
cO R
TT§| N-"" " SLOTTED NUT

VANE TRIANGLE-"
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=
= ! h
SOUTHERNL 57 oo

STAY 1M POSITION

[
ERQSS WA vane TRiANGLE
132
RAISE REEFING COLLAR /

BEFORE SLIDING VANE HINGE

3 g PIN INTO GEARBOX
w2 T
32 BOLTS
Assembling the Vane. Assembling the Vane to the Mill Engine.

{3) Greass the Vane Hinge Pin No. 87 and then take it, together with the Vane Hinge Pin Washer No. 84, and
2 bolts (6ft., 1%in. x iin.; 8ft., 13in. x 5/16in,; 10ft, 13in. x Fin.; 128t and 14£t, 2in. x din.), up to the
top of the Tower before pulling up the Vane. Then pull up the vane.

{4) The section of the Vane Hinge Pin with two drilled holes in it fits into the Vane Triangle, Fut it in the
Triangle so the other section of the Hinge Pin is on the same side of the Triangle as the Vane Ribs and
Vane Sheets.

{51 Push the Recfing Rocker down and raise the Keefing Collar to the top of the Pivot Tube before fitting the Vane.

{6) Then lift the Vane sz shown ir the illustration, “Assembling the Vane to the Mill Engine,” and slide the
Hinge in inte position in the Gearbox. On 12ft. and 140t. DMills, before lifting vane, shift top of pipe
pole outwards so that when fitting the Vane the lift will be as near perpendicular as possible. On 6t
Mills, 2 rope tied from the point of balsnes on the Vane to the top of the Guide Bave will take the weight
while the Hinge Pin iz inzerted,

{7} Fit the Vane Hinge Pin Washer to the top of the Hinge Pin, untie the Vane Stay and then hook tha Vans
Stay into the Hinge Pin by lowering the Vane slightly,

(8) Immediately bolt the Vane Triangle to the Vane Hinge Pin, using two bolts specified in (3). Fit spring
washers under the nuts.

(9} Fit the Vane Toggle Casting, No. 19, to the Gearbox, grease the Toggle Fin No. 88, inzert it and pecure it
with two split pins.

{10} Grease the banjo shaped end of the Toggls Rod No. 98, put it into position in the Vene Toggle Casting, and
then twist it and fit the other end throngh the hole in the end of the Vane Triangle, Fit a split pin to hold
it in position

{11} On Bft., 10ft., 12ft, and 14ft. Mills the pole can now be removed.

{12) The Reefing Handle and Reefing Wire can now be fitted, The Ieefing Handle is elipped on the inside
of the lep nearest the Reefing Rocker, No. 99 (See illustration *Azzombling the Reefing Handle™). The
hook on the Reefing Rocker ias conmected to the hook in the Reefing Handle using the wire supplied. The
wire is passed between the Platform and Tower.

For 12ft. and 14ft. Mills a slightly different Handle and Clip
are supplied, but they are attached to the Tower Leg and
connected in a similar manner.

{13) Reef the mill and adjust the position of the Reefing Handle
Clip so that the Vane Triangle just eomes reund to the stop
on the bottom of the gearbox.

' \LGGSEN BOLT AND
SHIFT UP OR DOWN
UNTIL VAME TRIANGLE
JUST COMES ROUND
TO STOP G GEARBOX

It is very Important that the Reefing of
the Mill is adjusted so that it does Not
jam the vane triangle hard against its
stop. This is done by raising or lower-
ing the Clip on the Tower Leg. If the // |
Vane Triangle is jammed hard up, the/7~==lJ
Mill will not pivot freely when Reefed. i © TOWER

Assembling the Reefing Handle.
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n 1]
LADDER BRACKETS TO GEARBOX 4&?{3

" BOLTS

L)
ALL OTHER BOLTS :?_*;é

Lh?DEH BERACKETS 116

LADDER (23

Assemnbling the Rotating Ladder.

holes.

_
Asgsembling Fan on to Quter Ring Sections.

(L)

LOrH. First fan fo be pushe
on ouler ringlo fhese

Page Thirteen

To Fit Rotating Ladder

{10ft., 12ft. and 14ft. Mills Only).

Asgsemble the Ladder, MNo. 133 and the Ladder
Brackets, Mo. 116, and Stays, No. 121, on the
ground, Fit Spring Washers under all nute,

2) Pull up the assembled Rotating Ladder and attach
it ta Gearbox by means of four bolts, The top will
have to be sprung out to fit it on the sealing pro-
vided. See illustration, “Assembling the Hotating
Laddaer,™

To Fit Wheel

TO MAKE SURE THAT THE WHEEL 8 FITTED

CORRECTLY THE FOLLOWING INSTRUCTIONS

MUST BE FOLLOWED VERY CAREFULLY, STEP
BY STEP.

{1, Asgemble the Fans and Rings in sections. Put the
Outer Fan Bracket on the Fana, making sure that
the lip of the Bracket goes through the slot in the
TFan so that it will hook over the inside of the Fan
when the Ring is in place. As the Brackets are put
on, stand all Fans on end where they will be easy
to reach. See illustration, “Assembling Cuter Fan

Brackets on Fan."

Assembling Outer Fan Brackets on Fan.
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(2)

{3

(43

(7

(83

{9) Aresemble the rest of the sections

(10}

{11)

. and the Hub.

(12}

Take an OQuter Ring Section in
vour right hand, holding it by the
end which has the Fan bolt holes
nearast the end,

Take a Fan in your left hand with
the back side (the =side with the
bracket} towards you. Let the
lower end of the Fan rest on the

ground while you held the upper /
end with the Fan slanting awoay /
fraom vou just a little

Push the long end of the Ring

through the :zlot in the Fan, as

shown in illustration, *"Assembling

Fanz on to Outer Ring Seetions.”

Push it right through until the

bolt holez in the Bracket line um

with the second pair of heles from

the end of the ring which you are

holding.

Put in the bolts, fitting Spring
Washers under the nuts.

Take another Fan in your left ¢
hand, holding it =s before and 0?
push the long end of the ring \"%i;,’__:_"_ "'-—--—_.____{

through it. Push it through until G —_—

the Bracket lines up on the middle k \ ) /

pair of holes. Put the belts im. .

fitting Spring Washers under the == 'a =
nuks, One Section of the Wheel.

IF'ut on the third fan in a similar
manner. Stand the section of Fans
on end-

Belt on the Inner Rinpg Section,
making sura that the short end of
both the Inner and Outer Rings
are on the same end of the acc-
tion of the wheel. Fit Spring
Washers under all the nuts.

of tha wheel.

it

Tighten =il nuts on the wheel sec-
tions.

GO NOT FIT WASHERS
BETWEEN WHEEL ARMS
AMD WHEEL HUB

Put white lead or heavy paint on
the thread and then screw the
Wheel Arms into the Wheel Hub.
The end with the sguare formed
on it serews into the Hub, Do not
fit any washers botween the Arma

Do not start to put the Fan Sec-
tions on if there is not at least
four hours of daylight left. It Fitting First Section to Wheal—&ft., 8ft,, 10ft. and 12ft. Mills
would be very risky if the wheel

was left partly assembled over

night.
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IOFT & I2FT QMNLY-
USE TIMBER STAY

OM LADDER BRACKETS /
TO SUPPORT WHEEL /#

(18)

(14)

(15}
(16)

[17)

{18}

(19}

IOFT & 12 FT OMLY =
'USE TIMBER STAY

oM LADDER BRACKET
'TO SUPPORT WHEEL

Assembling Wheel—éft., 8ft., 10ft. and 12ft. Mills

6ft., 8ft., 10ft. and 12ft. Mills Only.

1st Section: Refer to illustration, “Fitting lst Section to Wheel, 6ft., 8ft., 10ft. and 12ft. Mills,”” Pull up a Fan
Section (previously sssembled) and turn it so the bollow side of the Fans face outwardas from the mill. Fit the
Fan Section with one front Arm and one baclk Arm fitting into esch end of the Quter Ring. Screw nuts a few
turns on to the arms to held the fan eection in place. When fitling the Fan Sections, see that all the Front Arms
are fitted on the same side of the Back Arms (Refer to illugtration “Wheel Arm Positions"). In the illustration,
when each pair of Arms is at the bottom of the Wheel, the Front Arm is on the right if the wheel is viewed from
the frant, or on the left if viewed from the tower platform.

Znd Section: Turn the wheel to the right, pushing the 1st Fan Section up as shown in the illustration, " Assemb-
ling Wheel, 6ft., 8ft., 10ft. and 12ft. Mills." For 10ft. and 12ft. Mills, put a piece of timber batween the Ladder
Brackets and under the Wheel Arm to support the 1st Fan Section. Pull up another Fan Section and sttach it in
the same way as the Izt Sectiomn.

3rd Seetion: Turn the wheel apain and fit the 3rd Section. The two sections already fitted will balance each
other on top. .
4th Section (Refer to illustration, “Assembling Wheel, 6ft. Bft., 10ft. and 12ft. Milla.") The Wheel now consists
of three sections equally spaced. This leaves three spaces. Turn the wheel uniil one of these spaces i3 at the
bottom and fit ancther section. It will be necessary
to remove the nuts from the wheel arma to do this.
The COuter Ring on the 4th Section fits on to the
Arms outside the two sections already fitted, For
10ft. and 12ft. Mills support the wheel with a tim-
ber stzy throuph the Ladder Brackets.

5th and 6th Sections: Turn the wheel and fit these
sections in the same way as the 4th Section.

MNow go around the wheel and remove in turn each
nut from the ends of the wheel arms =nd replace
with a spring washer under the nut. Only serew the
nuts on = few turns when replacing them.

14ft. Mill Only.

1st Section: Pull up a Fan Section (previously
assembled) and turn it so the hollow side of the
fanz faces outward from the mill. Fit the Fan See-
tion with one front arm and one back arm fitting
into each end of the Quter Ring. Secrew nuts a few
turns on to the arms to hold the Fan Section in
place. When fitting the Fan Sections, see that all
the Front Arms are fitted on the same side of the
Back Arms {Refer to fllustration “Whesl Arm Fosi-
tions"”). Imn the illustretion when each pair of Arma
ig =t the bottom of the Wheel, the Front Arm is on
the right if the wheel iz viewed from the frent, or
on the left if viewed from the tower platform,

Wheel Arm Positions,
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{20) 2nd Section: Turn the wheel until the section

{219

(22)

123}

(24)

(26)

(2

§

H

3

marked 2 on the ilustration, "Assembling
Wheel, 14£t. Mill” is at the bottomn. This will
put the 1zt Section at the top. Put a tim-
bar stay between the Ladder Brackets and
under the Wheel Arms to support the wheel
Fit another Fan Section in the same way as
the 1st SBection was fitted.

3rd Section: Turn the wheel until the section
marked (3) is at the bottom and fit another
gection.

4th Section: Turn the wheel until the Section
marked (4) is st the bottom. The three sec-
tions already fitted will balance each other.
Fit another section.

Sth Section: The wheel now consizts of four
Fan Sectionz equaliy spaced, This leaves foar
spaces. Turn the wheel until one of these
spaces is at the bottom and fit another see-
tion. It will be necessary to remeve the nuts
from the wheel arms to do this, The Outer
Rine of the 5th Section fits on to the Armas
outside the two sectiona already fitted.

Gth, 7th and B8th Sections: Add the Gth, Tth
and 5th Sections in the same manner as the
5th Section. Before fitting the Tth Sectlon
in place, tie a piece of wire across the space
for the 8th Section. This will carry the welght
of the rest of the sections. It mey be neces
sary to adjust the wire by twitehing it o @a
to space the Arms correctly. (KRefer illustra-
tion, “Assembling Wheel, 14t Mill.”)

SOUTHERN CROSS “I2" PATTERN WINDMILLS

WIRED TOGETHER TO PREVENT
LTWO SIDES FROM SAGGING

Agsermbfing Wheel—14f1, Mill.

Now go round the Wheel and remove in turn puely Tut from the ends of the Wheel Arms and replace with =
spring washer under the nut. Only screw the nuts on a few turns when replacing them.

All Sizes of Mills

Fit the Inner Ring Brackets as chown in the illus-
tration, "lnper Ring FEracket.” See that the laps
on the Inner Ring Joints are the same as those
on the Outer Ring before bolting the Innmer Ring to
the Eracket. Fit a spring washer under each of the
imits on the halts helding the Inner Ring to the

Bracket.

Now tighten the nuts on the cnds of the Whael
Arms. Ga round the wheel several times, lighten-
ing the nuts up a little at & time so the skrain comes

gvanly on all the arms.

Inner Ring Brocket.
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(1)

(Z)
(3}

(4}
{5

(f)

Qiling the Mill.

When the erection of the mill is complets, fill the Gearhox up to the oil lavel mark with Southern Cross
“12* Pattern Windmill Qil, There is a ledge on the outside and inside of the Gearbox indicating the eil
level, and it is important that this level is not exeesded, as it will make the Gears splash oil over the sides.
Smear o small quantity of grease on the face of the reefing collar zo that the mill will pivot freely when reefed,

Remove the plug in the Wheel Hub and pour in st least an eggcupful of cil. Then replace plug,

With the Helmet off, rotate the wheel a few times to see that everything is clear. Make sure that the Crosa-
head 0Qil Rings, No. 65, are quite free in their guides and tewch the gearwheels, so that they carry oil
up to the Crosshead Pin. They may have been bént out of round during tramnsit.

Put on the Helmet and zee that it fits down. Then tighten the Wing Nut on top.
Every six months apply o small quantity of prease to the Taee of the reeling collar.

Every twelve months after erection the oil in the mill should be drained by screwing out the drain plug in the
bottom of the Gearbox. Fresh oil should be put in to the level shown on the Gearbox.

The correet grade of oil is e:zential to the working of thiz mill, so do not wze any ather oil than "12" PAT-
TERN S0UTHERN CR0OSS WINDMILL OIL, which is obtainalle sither fram the Southern Cross distribo-
tor in vour distriet, or, if he doesn't stock it, from any office of the Southern Croez Organisation.

To Connect Pump

{1} Refer to Parts lllustration on Page 29, Heef Mill and remove Helmet. Remove Pump Rod Pin, No. §4, from

Crosshead, No. 16. Slide Pump Rod No. 102 up inside Stub Tower into pesition in Crosshead, and then in-
sert Pump Rod Pin and Cotter Pin, Replace Helmet.

{21 Fit Wood Pump Red Guide to Top Girt using hook bolts sup-
plied, as shown in the illustration, “Fitting Wood Pump Hod
Guide.”

{31 Fit the Wood Pump Rod through the hole in the Pump Rod
Guide and bolt it to the Pump Red, No. 103,

{4) If any further lengths of wood pump rod are to be fitted,
Andooed Purmpfod they are connected using the fish plates and bolts supplied.

i ot acking Box ar
Bt or B's /| Guuedte 9 affbched Each length of wood Pump Red above the Dac ;
ﬁ'f‘i‘iﬁ?j Spill Piece should be fitted with a wood Pump Rod Guide as

S near to the middle of each length as possible. Wood Fump
i - Itod Guides are fitted in the same way as the one which has
o
i

already been fitted for the top length of wooed Pump Red.

L | . 5] Defore finally conhnecting up the Pump Rod, read No. 9 on
11 \\ Page 18.
I 8w,
B

2 s {6} To connect the Wood Pump Rod to a stee]l Dore Pump Rod
o o L = with serewed joints, screw a coupling on to the steel Panp
1.& 1 Rod and then serew on the Mill Hod Connection Fuppilﬂi
i i i v rood Pump Ro
L ,;.- for (02 M with the mill. The connection between the wood P
1| D.E:\'}JI 0 G2 and the Plunger Rod of a Syphon Pump is made in the same
I way.
(7] Tf the steel Bore Pump Rod is fitted with “Quick Agtion™
Fitting Wood Purmp Hod Guide. Joints, fit the Pump Red Top End supplied, and then make

the connection as in (&) above.

(%) If the mill replaces an old mill it may be necessary to use
the old original connection.
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{9) IMPORTANT: This operation must be carried out otherwize the Pump Plunger will hit the bettom of the

Fump.
Turn the mill until it is at the bottom of its stroke. Lift the Bore Pump Rod 1 inch and mark the position
Egr tll-.le conneetion. Cut the wood Pump Rod to suit, if neceszary; bore holes to suit the connection and bolt
gether. .

Draw Plunger Pumps: Southern Cross Draw Plunger Pumps have to be lifted either 1 ineh or 7 inches when
connecting the bore rod to the mill rod. Draw Plunger Pumps installed between 1958 and 1963 have to be
lifted 1 inch. Fumps installed prior to 1958 and after 1963 have to be lifted 7 inches.
1f in doubt about 2 pump, screw the pump plunger down on to the bottom valve assembly and raise both
assemblies to the top of the pump. Look into the bottom of the pump barrel and if there is n wide, shallow
recess (1/3%2in, deep), approximately & inches above the bottom, the pump rod has to be lifted 7 inches
when eonnecting up.  On pumps without thiz recess, the pump rod has only to be lifted 1 inch when connect-
ing up.

{10) Make sure that Wood Guides and Pump Rodsz are exactly in line and do not bind anywhere. If these are out
of line at all they will considerably increase Lhe load, especially on the smaller Mills,

(11) Before unreefing the Mill turn the Wheel round a few times by hand to see that the Pump clears, and rotate
the Mill completely round on its Turntable,

{12) S0 as to prevent excess wear an the Wood Rod and Guides, they should both be greased regularly.

DISCHARGE PIPE STAYS

Pipe Stavs should be fitted to the discharge pipe to stop any sway of the pipe and consequent wearing of
the Pump Rods. .

Except in the case of an installation dizcharging at gpround level (including side delivery Syphon Pump instslla-
tion) always fit one Pipe Stay as close as possible to the top of the Spill Pieee, and if the discharge pipe is more
than 20 feet above ground level, fit one Pipe Stay for each length of piping above ground level. Where more than
GEM Pipe Stay is being fitted, space them as cvenly az possible between the ground and the Pipe Stay at the top of
the Spill Piece,

‘lEhe 9in. * Zin. Pipe Stays are fitted with the 3in. faee to the giris and are bolted to the girts with the hook
bolts supplied. To atiach the discharge pipe to the DPipe Etays, drill heles to suit and holt together with the

U bolts supplicd.
Air Chamber

An air chamber is used to keep the water flowing evenly through the delivery pipe instead of being delivered
as separate surges after each up-stroke of the pump. Due to the even flow of water in the delivery pipe, the pump
does Tot have to make a big increase in the rate of flow on each up-stroke, and consequently there is less wear and
tear on the pumping plant. ) .

The air chamber should be fitted to the delivery pipe as
cloge as possible to the pump., Where the pump iz down s bore,
fit the air chamber as close as possible to the top of the bore.
A check valve must be fitted on the delivery side of the air
chamber to prevent water in the pipe running back when the
plug in the air chamber iz opened for draining: It is also advis-
able to fit a check valve on the inlet zide of the air chamber in
order to relieve the pump valves of the pressure of the chamber.

The air chamber will only be effective while there is air in
it to cushion the flow of water. THE AIR CHAMBER 18 USE-
LESS IF IT IS FULL OF WATER. Due to lfrrz.s.'at:lm in the de-
livery pipe, the air in the air chamber is gradually absorbed by
the water and the air chamber becomes ineffective.

A plug is fitted to the bottom of the air chamber to drain
the water from it, and the chamber should be drained periodie-
ally. Periods between draining will vary with different install-
ations, and experience will indieate how often it is necessary.

Suction Chamber

The purpese of a suction chamber iz to provide an even
flow of water in the suction pipe to Syphon Pumps instead of 2
flow which stops on the down-stroke of the pump. The suctien
chamber alsp actz az » reservoir and helps supply water which
will flow immediately behind the plunger on the up-strake, and
Fitting Air Chamber o prevents water hammer. During the downstroke of the pump

the water in the suction pipe keeps flowing and replaces the
reservoir of water in the suction chamber,

The suetion chamber has a cushion of air as in an air chamber, but unlike the air in the air chamber it iz not
absorbed by the water—instead the size of the air cushion increases. The top should be screwed off the suction
chamber pericdically and water poured in until the chamber iz threa-gnarters full, leaving one quarter of the cham-
ber 2z an mir cushion. Periods between fillings will vary with different installations, nnﬁ experience will indieate
how often it i8 necessary.

IMPORTANT.—Special attention should be given to a Windmill during the first month or so
after erection. Bolts may stretch and work loose while the Mill is new, and they should be
gone over once or twice and tightened up.
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GENERAL INSTRUCTIONS
Tying Wheel and Clamping Pumprod

Befure starting any work on the Mill, reef it and then
turn the Wheel by hand until the Pump Kod is about
lin. from the top of the stroke.

2. 'l']l.er_'n tie the Wheel to the Vane as shown in the illuz-
tration, “Tying Wheel to Vane", Never tie the Wheel
to the Tower, as this would prevent the 3ill from re-
volving on its Turntable zhould the wind change.

! ER i al i
ROPE TYING OUT frex 3. If the Mill is conneceted to the Pump, clamp the Fump

Hod on top of the Delivery I'ipe te prevent the Tod
from slipping down,
Use o hand viee or some similar clamp,

RING OF WHEEL TO
WEME

)

Tyimg Wheal 10 Vane.

- SEPARATE SLING
TO EaCH LED

RAISING AND LOWERING PIPE COLUMNS

When ripping o pulley block in the tower for raising or

lawering the piping, it is important to observe the fol-

lawing points = —

! FULLEY BLOCK

1. Hoparate slings should be used on each leg, and they
should he ag high up in the tewer as possible,

¢ The slings should ha long enough sa they hang almost
vertically when the pulley block is fitted on the lower
end. Refer illustration, “Correct”, ab right.

To not under any eircumstanees conneci the slings: &=
ehown in ¥Ineorrect’™ as they tend to buckle the tower
leps and thiz could cause the tower to eollapse.

NOTRE: Any damage to the tower caused by the use of
slings or other lifting equipment is not eovered by the

O arranty” on the Windmill
CORRECT INCORRECT

oseneas o s, i cnossuzan o 10 Change the Stroke from One Long to the
\ B Other Long

M
ji |r JCONMECTING ROD @ (Refer to illustration, “To Change the Stroke™.]
i r’r aT ToP OF STROKE 1. Tie the wheel and clamp the Pump Hed as shown
i in illuztration, “Tying Wheel to Vane'.
| 2. Bemove Cotter PMins from end of Crosshead Fin,

—~GEARWHEELS 3

-

Mo, 46, and by sliding the Pin sideways, discon-

neet the Connecting Hods, Moo i

Temove Colter Pins from Connecting Hod IRelain-

ing Plugs, Wo. 11, and remove the Mugs,

The Cannecting Rods, No. %, may now be removed.

4, Untie the VWheel aml furn it until the other pair
of Long Stroke Bearings i= at the top and re-
place Connecting Reds in Lthear Dearings.

. Then turn the Wheel arain until the top ends of

the Connceting Fods correspond with the Cross-

head Pin Holes, Replace Crosshead Pin and tie

the Wheel to the Vane again.

Replace Connecting Rod letaining Plugs with Cot-

ter Fing, and put Colier Pins back inte Crosshead

Pin. He sure that the ends are spread properly,

& The elamp on the Pump Rod may now be removed.

To Ch he & the Wheel untied, and, after turning round by

a Change the Stroke. hand, let the Bl inte the wind.

54{13

=

CONMNECTING nch
RETAINING PLUGS 11

=
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To Change the Stroke from Long to Short

Refer to the illustration, “To Remove the Gearwheels,” and follow out the instruetions as set out under the
heading, “To Remove Gearwheel,”" up to and including paragraph four, Then continue as follows:—
{5) Turn the Gearwheels so that the pair of Short Stroke Bearings are at the top, and replace the Connecling
Eods in these Bearings.

(G} TReplace the Gearwheels and make certain that the two Connecting Hod Bearings are in line. It is imporlant
to remember that the Connecting Rods must be at the top of the stroke when removing and replacing the Gear-
wheels. When replacing the Gearwheels, make sure the key on the Gearwhoel Bearing engages in the slot in
the Gearbox,

(7} Replace the Gearwheel Bearing Clamp, No. 92,

(%) Put the Crosshead Pin, No. §5, back into position by reversing the procesz for removing it.

{9) The clamp on the Pump Rod may now be removed, the Wheel untied, und, after turning round by hand, let
the Mill into the wind.

To Remove Gearwheels.

If it is necessary at any time to remove the Gearwhecls, procesd as follows,  {Refer to illustration, “Te Re-
move the Gearwheels,” below.) —

{1) Tie up the Wheel and ¢lamp the Pump Rod on top of the delivery pipe.

{2} Remove Cotter Pins from Crosshead Pin, No. 56, and then, by sliding the Crosshead Pin sideways, discon-
nect the Conneeting Rods, Koo 9.

{3} Now remove setserew from Gearwheel Bearing Clamp, No. 82, and remove the Clamp.

(4] Untie the Wheel and turn it until the Connecting [ods are at the top. Then lift the Gearwheels out of the
CGearbox.

{5) Hemove the cotter pins and the shaft can then be driven out of the gearwheels, using a picee of brass bar as
a drift.
It is important to remember that the Connecting Rods must be at the top of the stroke when removing or
replacing Gearwheels,
When tlre Gearwhecls are replaced in pasilion, make sure that the two Cannecting Rod Bearings are in line
and the key on the Gearwheel Bearing engages in the slot in the Gearbox.

HR“H._
“-“H\-""-\.
t—,_‘7 SHAFT 7 -
GEARWHEEL ====] @)
BEARING p
CLAMP 92 /

.
—

GEARWHEEL BEARING I15B

KEY ON BEARING MUST FIT INTO RECESS IN GEARBOX .

To Remove the Gearwheels.
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(12}

{13)

To Replace Bearings

GEARWHEEL BEARING: If the Gearwheel Bearing iz the only one being replaced, follow instruetions
given in gection, “To Remove Gearwheela™
MAIN AND PINIOM BEARINGS:

Clamp the pump rod, {Hefer section, “Tying Wheel and Clamping Pump Rod".)

Remove the Inner Ring Drackets and the Fan Sections from the Wheel and lower them to the ground. Then

serew the Wheel Arms out of the Whesl Hub.

Bemove the Gearwheels. [ Refer seetion, “To Remove Gearwheals". )

Unserew the plug from the Wheel Hub and turn Wheel Hub until hole is at the top. Insert a serewdriver

and serew out the Oil Collector Meg.

Undo the Pinion Locking Screws and slide the Main Shaft out of the Gearboex. A spanner to fit these lock-

ing screws ean be obtained on loan from your nearest SOUTHERN CROSE Sales Office or distributer.

Tift the Pinions, 0il Seraper, and 0il Return Spring out of the Gearbox.

gndu the Main Bearing Lecling Serew, inscrt a long bolt or hook through the bearing and pull it out of the
carbox,

Tnsert a long bar through the Main Bearing Hole in the Gearbox and tap the Pinjon Bearing out.

Tit the new Pinion DBearing with the collar on the side away from the wheel and tap it into place, making

sure the key on the bearing engagas in the cast slot in the Gearbox.

Examine the new Main Bearing and it will be found that thers is a spiral proove inside the hearing running

io ome end. Insert this end in the Gearbox, seeing that the hole for the Main Bearing Locking Secrew is nn

the top and will line up when the bearing is in position. Lightly fap the bearing inte position and fit the

Main Bearing Locking Screw.

Replace the 0l Retorn Spring, the Oil Seraper, and the Pinionz. OQil the Main Shaft and then slide it back

into position.

IMPORTANT: When locking pinions to the shaft, refer seetion, “To Tighten Pinion Locking Serews™.

Eeyew in the 0il Collector Peg and then pour about an eggeup full of oil into the hele in the Wheel Hub.

Then replace the plug in the Hub.

The veat of the partz ean be fitted in the reverse order to which they were removed,

To Fit New Pinions

Clamp the pumprod, {Refer Seetion, “Tying Wheel and Clamping Pump Red.)

Gft., 8ft, and 10ft. Mills: Ereet a gin pole from the pround to extend above the top of the wheel, Tie a hemp
rope sling around the wheel hub and 1ift the sling on the gin pole to take the weight of the wheel.

125t and 14ft. Mills: Remove the inner ring brackets and fan sections from the wheel and lower them to the
ground. Then serew the wheel arms out of the wheel hub,

Lemove the gearwheels. (Refer Section, “To Remove Gearwheels”.)

Unserew the plug from the wheel hub and turn the wheel hub until the hole {5 at the top. Insert a screw
driver amd screw out the oil collector pep.

Undo the pinion locking serews and slide the mainshaft through the main bearing until the pinions are free.
Remove the locking sersws from the new pinions and thoroughly clean the threads in the pinions and threads
an the locking screws, using selvent or petrol. Tald the pinions in position and slide the mainshaft back
ta itz original position, Pinionz are filted with their bosses faeing away from the pinion boaring. The i
seraper fits over the boss of the pinien nearest the wheel hub.

Two flat sections are provided at each position where the pinion locking serews tighten down ento the main-
chaft. Turn the pinion furthest from the wheel hub on the mainshaft until both flats are vigible through the
locking serew holes, Screw in the pinion locking screws and attaeh the pinions to the mainzhaft,
IMPORTANT: Refer zection “To Tighten Pinion Locking Screws”.

Serow i the oil eollector peg and pour about an eggeup full of oil inte the hele in the wheel hub. Tefit plug
in the wheeal hub. .

Bonssemble the rest of the parts in the reverse order to which they were removed,

Git., 8ft., and 10ft. Mills: Remove lifting tackle and gin pole,

Unelamp the pump rod.

To Tighten Pinion Locking Screws

The locking serew holes in the pinions are not loeated in line with the centre of the shaft—they are offset,

and locking screws tighten onte the sides of the flats on the shaft. For this reason, the mathoed of tightening the
locking screws must be followed carefully. Failure to do this could allow the pinions to work loosze and damage
the mill,

{1} Tighten one locking screw in the pinien to finger tiphtness only. Turn the pinien to and fro on the =shaft, if

possible, to cheek the locking, and, if necessary, tighten the locking serew further, until no movement can be

folt.
{2} Tighten the locking serew firmly, but do not overtighten. Then undo the lecking screw ene-twelfth of a turn

(300,

{2) After loosening the first locking serew one-twelfth of a tumn, leave it in this position while screwing the
other locking screw in and tightening it firmly.
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AMENDMENT TO INSTRUCTIONS
TO FIT NEW PINIONS

{1} Turn the Wheel until the plug in the Wheel Hub is to the top and remove the plug. Insert a serew driver and serew out the ol
collector

{2} Turn the Eel-ﬁel 0 the pleg hole in the wheel hub is to the bottom. ) ] . “

(3} Clamp the pumprod with the wheel in position as in (2) above, (Refer Section “Tying Wheel and Clamping Pump Rod™.)

{4} &ft., Bfr., and 106t Mills: Erect a gin pole from the ground 1o exiend above the top of the wheel. Tic a hemp rope sling arcund
the wheel hub and lift the sling on the gin pole to take the weight of the wheel.
12, and 14ft. Mills: Remave the inner ring brackets and fan sections from the wheel and lower them te the ground. Then
serew the wheel arms out of the wheel hub.

{5} Remove the %eamrhee]i (Refer Section “To Remove Gearwheels™. ) .

[6) Eemove the locking serews from the new pinions and thoroughly elean threads in the pinions and threads on the locking screws,
using petrol or solvent

(7Y Undo the pinion locking screws and slide the mainshaft through the main bearing until the pinions are fres. i

{4) Hold new pimons in position and slide the mainshaft back 1o its original position. Pinions are fitted with their bosses facing away
from the pinion bearing. The oil scraper fits over the boss of the pinion nearest the wheel hub.

(3} Two flal sections are provided at each position where the pinion locking screws tighten down onto the mainshaft. Turn the
mindon, furthest from the wheel hub, on the mainshaft, until both flavs are visible teough the locking serew holes.

{107 Fit o twist drill of the size shown below, down thiough the hole in the pinion and the shaft to act as a “dummy” pin. Do not

use one of the tensdon ping supplied.

SIZE MILL TWIST DRILL SIZE
aft. 3/16 in.
81 and 10ft. 1/4 in.
12ft. and 14ft. 516 in.

(11} Pull the wheel hub in towards the gearboX so the whesl hub is in hard agzinst the end of the gearbox.

{12} Estimate the greatest number of shims which will be required o be fitted between the side of the pinion which is pinned to the
ghaft and the face of the pinion bearing, to leave a minimum clearance of L0035 inch,

{13} Remove the twist drill and slide the wheel hub ourwards to release the pinion, furthest from the wheel hub.

{14) Place the correct number of shims, as estimated, onto the shaft and refit the pinion.

(15) Check that locking screw holes in pinions are over the flat seetions of the shaft and fit a tension pin through each pinion and the

shaft. Locate the pin so the distance from the top af the teeth to the pin is a3 shown in the Mlustration “Locating Tension Pin®,
below.

5 & T

Straight Edge—’f ,I:, DIMENSION “X°
Across Tops * SIZE MILL DIMENSION
of Teeth
of Pinion G ft, 816 in.
8 ft. 1-144 in.
Tension = 10 ft, 11116 in.
Pin “Locating 12 fr. 1114 in,
Shaft —’X\:\ T:gn?ian 14 fr. 1-1/4in.
) Pin’

{16) Coat threads of locking serews with ‘Nutlack’ and screw them into the pinions until they are against the flats on the shaft. Tighien
Incking screws evenly, using a locking screw spanner.

CAUTION: Only Loctite ‘Mutlock’ should be used on threads. The use of some Loctite products may canse permanent lacking
of the screws, so they can never be loosened, should the remeoval of the pinions ever become necessary .

(170 Fit a short piece of tube or pipe to the locking screw spanner for added leverage, and tighten locking screws securcly.

{18) Reassenble the mill, fitting parts in the reverse order to which they were removed. Unclamp the pump rod.

{19) Turn the wheel 20 the pleg in the wheel hub is to the top and refit the oil collector peg. Four about an eggoup full of oil into the
hole in the wheel hub and refit the plug,

{203} Refill the gearbox with ail.

ol I I I - S R
2 1Z£4, 5D |ZB8 5D |ZC 5D 1£0 50 [ZE 5D Finion
i IZA 51C I£B 51C 1ZC 51B IZD 518 IZE 51B Main Shaft
As Regd. 1ZA 183 128 183 1Z£C 193 10 193 IZE 183 Pinion Shim
2 THin, x 3/16in. T1Hin, x %in, 2in, x 1/4in. Win, x 5/18im, | 2%in, x 5/16in, Finlnn Retainin
in (Tension Fin
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{4} When Attaching Finions to Existing Shaft: Affer tighteniog both locking screws firmly, check for correct nca-
tion of the locking screws, Remove one serew from the pinien and, by helding the pinien and wheel bub,
try to turn the pinion on the shaft. I1f no movement is felt, the location is correct. Coat the threads of
the locking screw which was removed, with “Nulleck”, and screw it in apain.  Fit o short piece of tube av
piEing te the locking serew spanner for added leveruge, and Lighten the lecking serew securely. IRRemove the
other locking screw, coat it with “Nutloek”, and serew it intn the pinien. Tighten locking screw zecuvely.

{5} When Attaching Pinion te a New Shaft: After tightening both locking screws firmly, check if location of the
serews is correct.  Remove one locking zerew and, looking into the locking screw hole, see if the marking on
the shaft iz a full eirele. If it is only part of a reirele, vepeat the locating procedure, being carciul to loozen
the first locking screw ene-twelfth of a turn, as in (2), When the locking serew makes a eireular mark on
the zhaft, eoat its throads with “Nutlock™ and serew it in securely. Remove the other lecking serew and
coat it with “Nutlock™ and serew it in securely. Fit a short picee of tube or pipe to the locking screw spanner
for added leverage when tightening the lockimg serows.

CAUTION: Only Loctite “Nutlock™ should be uzed on threads, The use of some other Locetite products may
cause permanent locking of the serews so that they can never be loozencd should the removal of the pinions
ever become necessary.

{6} Using the zame procedure, attach the remsining pinion to the mainshaft,

Trouble with Windmills.

One of the most eommon causes of bad results from Windmills is that the Tower iz not erected plumb; that
is, the Tower is not exactly vertical. This manifests itself in many ways. The main oTes are—

{1} That the Mill will not 1:i-Jivut freely to face light winde, but rather hangs facing one direction; and
{2) That when the wind iz blowing from the direction which the Mill mest readily faces it will not govern
porrectly, while with a wind from other directions it will govern before it should.

The reaton for this iz that when the Tower is not verticnl the Turntable iz not level, and the weight of
the Wheel tends to turn it naturally to the lowest side. 1t takes a greater pressure on the Vane to turn the Wheel -
away Trom thiz low side, since it has te move, in efTeet, uphill, When the Mifl is hanging on this low side it takes a
greater wind pressure to move the Wheel out of the wind when it should start to govern, because there is added to
the normal resistanee that which is offered by the rise of the Turntable, and conversely when the Mill is pumping

in a £air wind from some other divection than the low side, it will govern more easily because the normal resistance
is reduced by the natural tendency of the Wheel ta turn towards the lowest part of the Turntable.

The best way ta test whether a Tower is plumb iz to pack up a level on the erankease until the bubble is exactly
c-;nt}::'al, aﬂ# then turn the Mill round on its Turntable and watch if there is any appreciable change in the pozition
cof the bubble.

Knocks in Windmills.

After a Geared Windmill has been working for some time a knock is generally heard. This knock is quite
natural, as it i5 due to the slight backlash in the Gears, and when the Mill gets to the top of the stroke the load is
taken off the Gears by the weight of the Pump Reds, and the Gears knock over on to the other side of the teeth,
and the weight of the Pump Rods helps to drive the Wheel during the down stroke,
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Pump Troubles

This zection haz been written with a view to assisting in diapnosing and remedying pump troubles, It

ghould be read right through carefully before commeneing to attend to a Pump, Everyone should be careful when
a Pump iz net working, or working indifferently, to observe it while the Mill is working, before commencing to
pull it up. This observation of the symptoms will most usually enable the trouble to be seen immediately.

(1)
(2)
(33

{4)
{(5)

(6)
(7)

Ma.
{a)
(b}
{e)
(d)
(2}

The most usual signg of trouble encountered with Well or Bore Pumps are:—

Pump not delivering any water.

Pump delivering a steady supply but less than previously.

FPump delivering a full supply when started, but output gradually diminishing as pumping is continued, oc-
casionally accompanied by:—

Pump making slight knoeking noise and water splashing out over the Spill Piece.

Or loud knocking noise on down stroke, causing whole Mill {p resound aceompanied by diminished supply, or
none at all.

Water receding in Pipes when Pump iz stopped, and needing some strokes before water reaches the top
when it iz started again.

Spasmodic setion; Pump delivering full supply at times and abruptly ceasing, and perhaps starting again
just as abruptly,

1 may be caused bhy:—

Eroken Pump Reds: or Jeints.

Warn-out Leathers.

Plunger Valve holding up.

Bottom Valve heolding up.

End of Suction above water, or hole in Suction Pipe above water level.

(£} Leakage in Dizcharge Pipe between Pump and T-pieca.

(z)
{h)

{al

(b}

(o}

(d)

fe)

(i

{r)
(h}

Buction Pipe eompletely blocked.
Suction Pipe too long; that is, Pump too far above water level,

If the Rods are broken and there is no other defect, the Pipes will stay full of water to the T-piece. Usually
it can be decided that the Rod: are broken by turning the Windmill by hand, The absence of any appreciable
resistance to the lurning will indicate broken Rods.

Worn Leathers do not wsually cause s complete ceszation but rather a steadily diminishing supply. Know-
ledge of the length of time the leathers have been in use iz a guide to their condition, It is advisable to
study the other symptoms and if they cam be eliminated it may be decided that worn Leathers ave the cuuse
of the trouble; that is to say, that if the diminution has been continuous eover a period and there is no knoek-
ing or splashing of water over the Spill Pleece and the Pipes stay full when the Pump is stopped, worn
Lenthers are certainly the eanse.

When the Plunger Valve iz held up by some obstruction, the water in the Discharge Pipe will stand at tha
level of the T-Fiece with practically no movement when the Pump is working, A few sharp blows on the
rods while it is working may cause the Valve to seat correctly and commence pumping. This, however, i3
not 2 permanent remedy, and it is advisable to get the Pump up and fix the Valve at the first opportunity.
If the bottom Valve iz held up the water in the pipe will rizse and fall with the Heds. The remedy is to get
the Pump up and remove the obstructien.

A hole in the Suetion Pipe above water level or the suction being completely above the water will cause
the Pump te deliver air instead of water,

A lealrage in the discharge is not usually so large as to canse complete stoppage in delivery, but rother a re-
duetion. A split pipe will be indieated by diminished output from the Pump, and when the Pump is stopped
the water in the Pipes will recede. (See Casa 2¢.)

1f the Suction Pipe is choked, no water at all can enter the Pump.

Mo Pump should be more than 20 feet vertically above water level; less if possible. If a Pump has o long
Suction Pipe and the water level recedes to 25ft. or 30ft. below the Pump, the delivery will cease completely
or partially and symptoms will be as in Caze 5, on Fage 24,

Case Na, 2 may be caused by:—

{a)
{b)
e}
(d}

(a)

Worn Leathers,

Worn Valves.

Leakage in Discharge Pipe.
Thminizhad sepply in bore.

If, when the Pump is stopped, the water stands at the top of the Pipe, the cause of 2 diminished supply is
most usually worn Leathers, or a worn Plumger Valve, or both. Pull the Pump out and renew the Leathers
and examine the Valves, See Coses (b) and (el.
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{b) If the Leathers are good and the valves only are leaking, then the water will recede when the Pump is
stopped.

{e) A leakage in the Delivery Pipe will probably tske the form of a split pipe, and in this case the water will
recede when the Pump is stopped, A split pipe is sometimes difficult to locate. All pipes should be examined
carefully as they are pulled up. It is advisable to replace & split pipe with a new one, but if no new cne is
available, the split may be repaired by cleaning the pipe thoroughly with a file, if necessary, over the whaole
length of the split, and binding stout galvanized wire tightly round the pipe, continuing bevond the end of
the split and then soldering this wire to the pipe over the split.

Casos Nos. 3 and 4 will be caused by & failing supply in bore or well. After Pump has been stopped for
some time it has a body of water to start on, which has apeminulated while it has not been working. When this
nceumulation has been exhausted and the supply coming into the bore or well is not sufficient to fill the Pump at
each stroke, then part air and part water is pumped, and it is the bubble of air rushing up the pipe under pres-
sure which eauses the splashing of water over the Spill Diece. The failure of the supply can be definitely proved
by pouring a plentiful supply of water into the bore or well while tha Pump is working and immediate altera-
tion will be seen in the amount of the dizcharge.

Crse Mo. 5 will be eaused by either o Suction Pipe being too long or too small in diameter, or the Suction Pipe
being partially choked. What happens ig that the water does not flow into the Pump Barrel behind the Plunger
when it is on the up stroke sufficiently fast to fill the spare loft vaeant by it, which tends to cause a partial
vaeuum below the Flunger. On the commencement of the down stroke of the plunger the whele of the water
above the plunger falls with it through the partial vacuum until the FPlunger meets the water imprisoned in
the bottom of the Barrel, Water is practieally incompressible and the resounding knock which cecurs is water
hammer, set up by the sudden arresting of the long column of water which iz above the Plunger. This water
hammer s very often mistaken for a knoek in the Windmill itself. Certainly it ean sound as if it is. The knock
will not do a& much damage as might be expected, but will probably eause split Pipes or split Fump barrel ulti-
mately. To aveid any possibility of this happening & found rule iz to have not more than 18ft. of Suction Pipe
below the Pump and see that it iz at least half the diameter of the Pump, and see that the Strainer and Foot
Valve, if any, mive a waterway the full size of the pipe.

Case Mo. § will be caused either by leaking Walves or leaking Delivery Fipes See No. 2 (b} and ().

Case No. 7: This is not unusual in old Fumps. It iz caused by seale and rust from the inside of the Pipes fall-
jng down nnd hf\]dir]g Lp the l'lung'er Valve, Ses No. 1 I:L'l| on PH.:I:{E E3.

Care of Pumps

The following notes will be of assistance to those not Eamiliar with pump repairs:

(1} When renewing Tuelkeis several points need caver—

{a) Soak the Leather Buekets in water to allow them to swell before fitting,
and, when fitted to the Plunger, see that it works freely in the Cylinder.

i) When entting out the centre of the Duckets be eareful that the hele ia
coneentric with the outside of the Bueket. To do this, place the Cage
incide the Bucket so that it iz even all round and mark the cirele of
the inzide of the Cage with o peneil.

{e) When assembling or dissembling the Pump do not use pipe tongs on the
Cvlinder—one on each of the hexagoen ends will do,

(d) To uncerew the plunger place the eage in a vice so Lwo of the webs sit
against one jaw and two against the other jaw. Allow the cape to =it
lpozely between the jaws and do not use any pressure, 01 the eage may
be damaged. 1§ a vice is not available, hold the eage by inserting o bar
throurh it. The plunger follower may be unserewed by helding a shart
picce of bar against the lugs provided snd tapping it with 5 hammer,

{e) When reassembling, screw sveryihing up tight.

Teasting Valves for Leaks

{2} Leaking Valves are not difficult to locate; test the Lottom one by filling the Barrel and watching under-

neath the Valve for leakage. The Plunger Valve can be tested by inverting the Plunger and holding the

Valve against its aeat with the fingers. (See ilustration.)

Fill the inzside of the Plunger with water and watch for leakaga between the Valve and ita seat.

If the Valve is held up it may be caused by an obstacle between the Yalve and its seat or by the Valve

itzalf jamming apainst its Cage. When testing Valves, it is well to see if it iz possible for the Valves to

jam by teying to make them do so by hend.
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Instructions for Fitting Southern Cross “IZ” Mills on to Older Pattern
Southern- Cross Towers, or Any Other Make of Tower.

GENERAL INSTRUCTIONS.

The mest important peint to remember is that after the Stub Tower has been bolted in position on the
axisting Tower it must be vertieal. Check it with a spirit level in three positions round the Mast Pipe.

On ull Towers which have adjustable Braces strained at the tep with Eye Boltz in the beitom Tower
Casting, the Casting must be left in position to carry these Braces.

The Pump Hod Guide, Neo. 119, wmust be fitted at the most convenient point on the existing Tower so
that it will function as intended, and as shown in the instructions for erecting an 14" Fattern 3ill on Page 17
of these erecting instructions.

If the existing Tower is one with four legs it is necessary to order a Southern Cross “14" Pattern Dl
with a Four-Post Stub Tower.

For Southern Cross Towers, instructions are set out below for each possible ewmbination. They show
how to proeeed to erect an 12" Pattern Mill on cuch size of the older pattern Southern Cross Mill Toewers.

For ather makes of Towers. the zame prineiples apply, but it is not possible to set out the exact details.

Both the erector and the owner of the Windmill are asked to see that a thoroughly neat and work-
manfike job iz made of putting the new Windmnill on the old Tower.

We have seen many ecases where n very poor and untidy job has been made of this work; such az
leaving pieces off, leaving bolts out, using wire, and ao forth, Hence this caution.

Check the size Fump and the ﬁeight the water is lifted, with the pumping table on Page 29, and be
sure that the Mill i= not overloaded.

Index of Instructions for Fitting Southern Cross “IZ” Pattern Mills on
Old Style Southern Cross Towers.

Refer to parapgraphs 1 to 6, Pages 26 and 27.

6ft. “I1Z" Mill on 7ft., 1903, and 7ft., 1911, 60deg., Towers,
Stub Tower ingide Tower Lega. Hefer to paragraph 1.
60deg. Legs will have to be bent out to suit 90deg. Stub Leps. Wood Guide, Ne. 118, not used. Qld Mill
:E:uiu.{qz uzed instead. Wood Pump Eod cut down to go through old Turntable. Refer to paragraph

6fr. Y1Z" Mill on 7ft., 1911, 90deg., Tower.
Stub Tower inside Tower Legs. Refer to parapgraph 1.
Wood Guide, No. 119, not used. Old Ml Guide wsed instead. Wood Pump Rod eut down to go through
old Turntable, Itefar fto puragrraph 3.

G6ft “"I1Z™ Mill on Tit. "“F" Tower.

Stub Tower outside Tower Legs. Hefer to parapraph 2.
Wood Guide, No. 11%, bolted on top of old Turnlable, Hefer to paragiaph 3,

Bft. “1Z" Mill on 6ft. “Z1'" Tower.
Stub Tower outside Tower Legs. Refer to Paragraph 2.

6ft. and Bft. “I1Z" Mills on 8ft., 1903, and 8ft., 1911, 60deg., Towers,
Stub Tower inside Tower Legs, Refer to paragraph 1.
Glder. Legs will have to be bent out to suit 90deg. Stub Legs, Weood Guide, No. 119, bolted to first
Girt a3 =zet out on Page 17 and paragraph 1.

afe. and 8ft. “I[Z" Mills on 8ft., 1911, 90deg., and 8ft. No. 1 Standard Towers.
Stub Tower ingide Tower Legs. Hefer to paragraph 1.
Wood Guide, No. 110, bolted to first Girt 85 set out on Page 17 and paragraph 1.

6ft, and 8ft. “1Z2" Mills on 8ft. "G” Tower.
Stub Tower outside Tower Legs. Refer to paragraph 2.
Wood Guide, No, 119, bolted on top of old Turntable, Refer to paragraph 5.

Bft. “I1Z" Mill on 10ft., 1903, and 10ft,, 1911, 60deg., Towers.
Stub Tower insij:te Tower Legs. Refer te paragraph L
60 deg. Legs will have to be bent to suit ‘aﬂgeg. Stub Leps. Wood Guide, No, 119, belted to first
Glrt as =zet out on Page 17 and paragraph 1.

8ft. “IZ" Mill on 10ft., 1911, 90deg., and 10ft. No. 1 Standard Tower.
Stub Tower inside Tower Legs. Refer to paregraph 1.
Wood Guide, No. 118, bolted to first Girt as zet out en Page 17.
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8ft. “IZ" Mill on 10ft. “G" Tower-

Stub Tower outside Tower Legs. Refer to parapgraph 2.
Wood Guide, No, 119, bolied to top of old Turntable, Refer to paragraph b

Bft. “1Z" Mill on 8ft. “Z1” Tower,
Stub Tower outside Tower Legs. Refer to Paragraph 2.

10ft. “IZ" Mill on 10ft.. 1903, and 10ft., 1911, é0deg., Towers.

Stub Tower inside Tower Legs. Refer te parapgraph 1.

E0deg. Legs will have to be bent out to suit #0deg, Stub Legs. Wood Guide, Mo, 119, not used. Old
Mill Guide uzed instead. Refer to paragraph 8.

10ft. “IZ” Mill on 10ft., 1911, 90deg., Tower.

Stub Tower outside Tower Legs. Hefer to paragraph 2.

Wood Guide, Ne. 119, bolted to first Girt as set out on Page 17. Wooed Fump Rod cut down to elear
Turntable, Refer to paragraphs 3 and 4.

10ft. “1Z" Mill on 10ft. *G"” Tower.

Stub Tower outside Tower Legs. Refer to paragraph 2.
Wood Guide, No. 119, bolted to top of old Turntable. Refer to paragraph 5.

10ft. *1Z" Mill on 10ft. No. 1 Tower.

Stub Tower outzide Tower Legs. Refer to paragraph 2.
Wood Guide, Ne. 119, bolted to first Girt as zet out on FPage 17.

10ft. “I1Z"” Mill on 10ft. “Z2" Tower.
Stub Tower inside Tower Legs, Refer to Paragraph 1.

10ft. and 12ft. “1Z’* Mills on 12ft., 1903, and 12ft., 1911, 60 deg.; 14ft., 1903, and 14ft., 1911,
60deg.,, Towers.

Stub Tower ingide Tower Legs. Refer to paragraph 1.
G0deg. Tower Legs will have to be bent out to suit 90deg. Stub Legs. Wood Guide, No. 119, bolted to

first convenient Girt as set out on Page 17. Corhers of Wood Rod cut away to clear Turntable.
ERefer to paragraphs 8 and 4.

10ft. and 12ft. “1Z" Mills on 12ft.,, 1911, 90deg.; 12ft. “G"” and 12ft. No. 1 Towers.

Stub Tower outside Tower Lega. Refer to paragraph 2.
Wood Guide, Mo, 119, holted to first convenient Girt, as set cut on Page 17,

12ft. “1Z* Mill on 12ft. “Z2" Tower.

Stub Tower inside Tower Legs. Refer to Paragraph 1.
To prevent fans from fouling on the platform, it is necessary to lower the platform by replacing original
platform brackets with longer brackets, az supplied with 10ft. and 12ft. “FA" Pattern Towers.

14ft. “IZ” Mills on 14ft., 1903; 14ft. 1911, 60deg.; 16ft., 1903; 16ft., 1911, 60deg., Towers.

Stub Tower inside Tower Legs. Refer to paragraph 1.

¢0deg, Tower Legs will have to be bent out to suit 90deg. Stub Legs. Wood Guide, No. 119, bolted to

the first eonvenient Girt, as set out on Page 17. Corners of Wood Iod cut away to clear Tuorn-
table. Refer to paragraphs 3 and 4.

It may be neceseary to drill holer in Girte to attneh Wood Pump Rod Guide,

14ft. “I1Z" Mills on 14ft., 1911, 90deg.; 16ft., 1911, 90deg.; 14ft. and 16ft. “A" Pattern Towers.

Stub Tower inside Tower Legs. Befer to paragraph 1.

Wood Guide, No. 119, bolted to first convenient Girt, as set out on Page 17.

It may be necessary to drill holes in Girte to attach Wood Pump Rod Guide.
14ft. “IZ” Mill on 14ft, “Z2"” Tower.

Stub Tower outside Tower Legs. Refer to Paragraph 2.
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Instructions for Fitting Southern Cross “IZ” Pattern Mills on Old Style

Southern Cross Towers.

Hefer to Index on Page 206,
" Thus paint fo be st
abave lop holes :

be verlical

benfoufas
. regured

Haoles drilled Hending Stub Tower Legs
i legs o suif

.5&-,‘__ _M Paragraph 1.

ﬁﬂlrf.ﬁ- .Irllfelﬂr\.\

Stub a"bmerfe&_s
in bracket

Y

—
Bolt:s Chrough
carrzr bo pull

legs Cegelther

Drill Hole in f¢ When the Stub iz fitted inside the Tower (see illustration, “Fitting

Lowsr leg Stub Tower Inside Tower Legs,” the Stub Tower Leps are bent out to
Lo suib suit. (See illustration, “Bending Stub Tower Legs.”) Be careful to bend
35??,;’1““ epch Leg the sume amount, The Tower Legs are sprung in.

‘Gical.

L. - . The (lirts and Draces on the first 107t section of the Tower will have
Fitting Steed Tower Inside Tower Lege g he vemoved to spring the Legs in.

In some Towers the hending of the Stub and Tower Legs will not he necessary. In these eases, afler the
Legs and Stub have been fitted somewhere near to shape, set the Stub so that it is vertical and then drill, usin
n ennin drilling attachment, o 7/16in, or 9/16in. hole from the inside throuzh the corner of each Tower Leg an
Stub Leg, as shown in the illustration, “Fitting Stub Tower Inzide Tower Lega'

l_-f'._l-x each Leg i3 drilled, fit a suitable Holt and Spring Washer from the old Mill so that it helds ihe
Leg firmly.

It is very important that Spring Washers be fitted for 12ft. and 14ft. “1Z2" Mills.

Then check and see that the Stub iz plumb before each hole is drilled.

When all the Legz have been drilled and fitted with Dolts and Spring Washers, conunence to tighten
eaeh nut up & turn at a time, and at the same time hammering the Tower Leg and Stub Leg to set them.

Thiz is continued until the Legs fit snugly together and the Stub is plumb.

Now, using the holes in the Stul Legs as guides, drill the four holez in each leg and fit Belt: and Spring
Washers. The hales will be drilled from the outside, but it i3 easy to judge where to drill to meet the heles in
the Stub Legs.

Mew At ald Braces and Girts to Tower, cutting and roedrilling where necessary.

The Reefing Rocker, No. 99, with Reefing Rocker Irackels, is attached to the top heles of the joint.
See fllustration, “Fitting Stub Tewer Inside Tower Lega”

The holes in the Reefing Rocker Brackets will have to be filed to fit in the holts,

Naw replace the Girts and Braces,

Paragraph 2.
Befare fitting the Stub Tower, file off the sharp corners on the

outside of the Tower Legs far enough to allow the Legs of the

»Sfub fower musf Stub Tower to fit outside the Tower Legs without riding on the
be verlical sharp corners.

When the Stub iz fitted outside the Tower (3ee illustration, “Fitting Stub
Tewer Chatside Tower Lops') the Tower Leps may have to be bent out to suit.
Try the new Stub Tower on to see if the top of the Tewar Legs have to be
bent. If they have, proceed as follows:
iloL-Holes drlled in l]’{emuve the Girts a:;l-:i Rrﬂce&? and Legs from the top of the Tower
¥ b seof Sfub and reassemble them on the ground.

- _i%ﬁ.{ Then bend each Leg until the Stub fits properly by trial. The method of
bending is shown in the illustration, “DBanding Stub Tower Tegs' This shows
'-ggibﬂ how to bend Stub Legs. The Tower Legs are bent in a similar manner.

After the Legs have been bent correctly, replace Tower Legs and Braces,

Dril T?L" ™R ete., in position to Tower and tighten up securely,
h[: :,J.-t 2 Now put Stub in position on top of the Tower, and clamp eoch Stub Leg

B e P : to its corresponding Tower Legz. Each Leg must be firmly clamped so that it

verbical. fits properly the whole Iangth,
Refer to instructions for drilling and fitting as set out in paragraph 1,
Fitting Stub Tower Outside and be sure that Spring Washers are fitted to bolts holding on the Stub Tower.
Tower Legs HNow procesd to assemble the Mill Engine s sei out on Page 9, buf first

it is meceszary to put Reefing Rocker, No, 99, Reefing Rocker Brackets, No. 91,
and Heefing Collar, No. 20, in position on the Stub Tower; they are attached
to the top joint heles. Refer to illustration, “The Mill Engine,” Page 10.
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Paragraph 3.

1803 and 1911 Towers are braced with Flat Hraces
strained at the top, and it is neecessary to leave the old
hottom Tower Costing in pesition to tnke the straining
eve bolts for the Draces.

The Waood Pump Ked on your new Mill will have to
i{.l_‘e cut dewn to go threugh the hole in the bottom Tower

asting.

Thiz mnkes it impossible to use the new Guide, N
119, in position above the casting. (See ‘lllustration for
Paragraph 8.')

Az n guide is abzolutely necessary, one of ths fal-
lowing metheds will have to be used . —

1803 Towers—

Uxing the old Guide instead of the new one, cut the
Flot Bar Tump Heds about Gin, abeve the swivel and
then two holes are drilled in cach bar,

Bolt the Wood Pump Red te the Flat Bar by means
af holtz through holes in the Fiat Bar as in A" “Tos-
tration for Paragraph 3.7

1911 Towers—

Using the old Cast Tron Guide instead of the new
one, remove the old Pump Rod Swivel from the top of
. the Flat Bar Pump Reds,

Attach the Wond Bod te the Flat Bar, as in *T.7
"ustration for Paragraph 3.7

Paragraph 4.
Guide on e near- ?
asf cormvenienl
qurt

.

roch NECessory

ustration for Paragraph 4,

Paragraph 5.

when the Wood Guide, Ne. 118, iz being fitted to BIt., 101t
and 12ft. “G" Towers, it will be necessary to bolt the Guide to the
old Turntable. This is left in position. {See “lllustration for I'ara-

graph 5.")

Extra heles are bored in the Wood Guide, Ne, 118, and the two
Hook Bolts supplied hooked under the Casting.

~Pump rod royrded
lo clear furniabie

Sl voad rods

Use old pump rod guidle
insfead of new ore

Hlustrotion for Paregraph 3.

19072 and 1911 Towers are braced with Flat Braces strained at
the top, and it is neeessary to leave the old bottom Tower Casting in
pogition ta take the straining Eye Bolts for the Braces.

Chamfer wood The new Wood Pump Rod will go through the hole in the old
. Turntable with enly a slight chamfering on the corners, (See “Illus-
tration for Paragraph 4.7}

The Wood Guide for the Pump Fod is put on the Firat Girt in
n rimilar manner as set ouk on Tage 17.

it will be necessary to cut the Guide to clear the Tower Leg.

@@M@mﬂ
boffom iower Casﬁn‘?“
IHustration for Paragraph 5.
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Instructinns. For Fitting Southern Cross Windmills on Towers of Other
Makes.

The Important Peints are:—
1. To see that the Stub Tower is perfectly vertical.

2, Ta see that all necessary Braeces and Girts are in the Tower, and all bolts tightened up so that it is a rigid
structure.

2. To see that the Guide iz fitted.

4. To sea that Spring Washers are used when bolting the Stub Tower to the Tower Legs.

The Southern Cross Stab will fit either inside or outside the Lepa of the existing Tower. Thig is
determined by trial. It may be necessary to bend the Legs of the Stub outwerds according te the matructions
given in Paragraph 1, ot it may be necessary to bend the Tower Legs outwards according to the instructions given
in Paragraph 2.

PUMPING CAPACITIES OF “IZ” PATTERN WINDMILLS

The right combination of Windmill and Fump iz always one which will allow the mill to work easily in
Eght winds. The pumping table below shows the average daily supply which you ean expect with each combination
of windmill and pump up to the dE]iEhS given. This table applies to mest distriets in Australia providing that the
windmill is erected on a auffciently high tower in a good open asite where the wind ¢an reach tha windwheeal freely.

In some districts, however, the wind is not strong, and in these positions a larger size of windmill is re-
quired. A larger windmill than would normally be used would alse be required where the wind does not blow for
many hours a day on the average.

DIAMETER OF PUMPF CYLINDER

Siza Mill 13in, #in. Min, Z¥in. 23in 3in. Fln, 34io, 4in, 4§io. 4%io, Sin.  Gin.  Gio.

e “IZY Total Lift in Feel 73 &0 8 43 k1) 12 xy - | 18 17 15 Iz
Ave., Galls, per day 755 IMB 1320 1830 1970 IME ITR0 310 165 4§ 52V 51D

a2 7 & EH 0 “ H 1 }1] n %
1456 1790 ZI&5 E57S  MPS  1RBE 4580 SIT@ S5YES 7ISS 10305

ML “IZ®  Totnl Lift in Feet 132
Avg. Galls, per day 575

166 141 121 105 8z il 2] a7 51 42 |
IS5 ITS 21 2515 M50 MBD J465 5040 5655 R0 IodS0

e, “1Z" Total Lilt in Feat 24
Awvg,. Galls, per day 255

Avg. Galls, per day 52 1538 IM5 RS XA IS0 3T 4Em 545F 11 TEEO  IGATR  INEES

Wt L& Total Lilt In Fest 44
Avg, Galls. per day TR0

m ™ 2 1M i 18t He o7 9 T 58 a2
e 1w 1955 2ME 2TAD MES 4135 4670 R235 BAT0 9310 16540

104
145
157
1115
e ULET Total Lift in Feet 315 Fi ] 227 11 162 Ll Iz 103 a5 Fi] &5 8 £l =
185
ITa
1815
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SOUTHERN CROSS “IZ" PATTERN WINDMILLS

PARTS LIST— Southern Cross “IZ” Pattern Windmills

THE MILLE ARE NUMBERED ON TOF OF THE MAIN BEARING, JUST EEHIND THE WHEEL HUBR.
THE NUMBERS MUST ALWAYS BE QUOTED WHEN MAKING ANY REFERENCE TO THE MILL.
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7-A 91C
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1
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Z-C
2-C
IZ-C
1Z-C
1Z2-C

12-C
G

1Z-C
1Z-C
172-C
Z-C
Z-C 92
1Z2-C 85
7-C 97E
IZ-C 9%

12Ft.
1Z-D

Z-D
D
£-C
Z-C
1Z-D 70
1Z-D

Z-C
1Z7-D
Z-D
Z-D
IZ-D
1Z-D
1Z-D

1Z-D
D

B4
86

1Z-D
I1Z-D
1Z-D &9
Z-D 91B
Z-D 92
1Z-D 95
Z-D 97B
IZ-D 98

a7
BRE

14y,
Name of Part
I1Z-E
IZ-E 1 Gearbox.
P W - Gearwheel,
17-E  &C Pinion.
1Z-E & Qil Scraper.
12-v 7 Gearwheel Shaft,
1Z-E 8 Wheel Hub.
Zn 9 Connecting Rod.
Z-D 11 Connecting Rod Retaining Plug.
1Z-E 13 Main Bearing
1Z-E 14 Finion Bearing
i 14-Tv 155 Gearwheel Bearing
Z-D 16 Crosahead.
7D 17 Crasshead Roller.
1Z-E 1% Vane Toggle Casting
Z-E 20 Reefing Collar.
Z2-D 22 Helmet Wing Nut.
1Z-C 23 Main Bearing Locking Serew
Z-Ir 26 Turntahble Pivot Tube Circlip.
— Mast Pipe Clamp Block
Z-E BO Wheel Hub Key
1Z2-E 61 Main Shaft.
7-D 54 Pump Hod Pin.
#-D &5 Braszz Stud for Helmet,
Z-D &6 Crosshead Pin.
Z-D b8 Guide Bara,
I1Z-D B9 0il Colloctor Peg.
F-D 63 Guide Bars Fixing Pin.
Z-I 668 | Crosshead 0Oil Ring.
Z-D 66 Turntable Washera,

Z-C 638 Rivet for Reefing Rocker.
Z-C 6% Rivet for Reefing Collar.
IZ-E 70 Main Shaft Ofling Spring.

I1Z-E T1 Whesl Arm
(16 off)

E-C T4 Hook for Reefing Roclker.
1Z-D Th Inner Ring Bracket.

{8 off)

2L 77 Outer Ring.

{8 off} .

Z-E T9 Inner Ring.

{8 off}
1Z-E 80 Quter Fan Bracket.

(24 oflh
1Z-E B1 Reefing Rocker Assembly—3 Post (not
illus.}.

1Z-& 82 Fans.
{24 off) ) .
1Z-D B4 Vane Hinge Pin Washer
7-Ir B Inner Fan Bracket
(24 off)
12-D 57 Vane Hinge Pin.
17-0v 888 | Toggle Pln.
17-E B9E Vane Stay.

7D 918 | Reefing Rocker Bracket—3 Post
£-D 82 Gearwheel Bearing Clamp,
1Z-E 96 Stub Tower—3 Post

Z-D 97B Stub Toewer Girt—3 FPost.
1Z-E 98 Toggla Red.

t Thete parts supplied only when mounting 6ft. “[Z2" Mills on Wood Posts,



PARTS LIST—(Continued).

124

Ne. Par 118 sfe. 104t 14E. e
. : . : . Numa of Part.

Ml IZ-A 1Z.B- iz-c IZ-D IZ-E o S
i Z-A 9%C | Z-E OB 2-0 998 | IZ-D 99 1Z-E &8 Reefing Rocker—3 Poet. -
2 Z-A100C Z-E1008 Z-C100E | IZ-D100 - T-Ei0DB | Link te Reefing Collar—3 Post
1 £-Al01 F-Al01 - | E-Al1D) %iDlﬁﬂlB %éDI’II]HIH _Reeﬂng Handle Clip. .

° a =
1 IZ-A102 IZ-H10% I1Z-C1R2 Z-D10 Z-D10% Reeafing Handla.
1 7-A108 Z-B103 Z-C103. D103 - D103 Pamp Rod. -
1 —_— —_ L — Z-D104 Z-D104 Reefing Handle Pin. ]
1 Z-A106 Z-A106 Z-A106 _ © e .| " Reefing Handle Hook Belf.
1 Z-A1GBB Z-AICER Z-A102H 7-A1088B 7 Z-Al08B | Reefing Handla Cateh.
1 ——— : - 1Z-TLE0 Vane Stay Spacer fm:rt ilius, ).
1 Z-4111 | Z<Alll Z-Alll- — . —— | " Reefing Handle Collar.
2 _ _— Z-C116 G118 A-C116. Ladder Brocket.
1 I1Z-A119 1Z-A11D 1Z-C119 I1Z-C119 IZ-C11% CWaod Guide for Pump-Red [E Purt}
1 —_— —_ Z-C120 Z-C120 Z-C120 Ladder Bracket Stey.
2 L — e E0121 70121 - 1 Z-C1E21 |- Ladder 3tay.
1 Z-A124B Z-B134E | IZ-C184 I1Z-Di24 1Z2-1v124 “Hulmot.
1 IZ-A127 IZ-B127 IZ-C127 | 1Z-D327 12-D127 011 Ring yuide—Right Hand.
1 1Z-A12R 1Z-B128 IZ-Ci2% 1E-D128 T1Z2-D12% 0il l-:n’ﬁtﬁulde—Left Hand.
1 IZ-A152 IE-Ei32 IZ-0138 I1Z-D1j2 IZ-E132 | Vane angla, -
1 —_— — "E-Cl33 Z2-C133 - B-133 Rnta.h% Ladder. -
1 IZ-Al46 I1Z-A136 1Z-C135 12-C135 1Z-C135 - Wood ide. for Pump Rnd—-d Pust.
z 1Z-A144 1Z-B144 1Z-C144 1Z-D144 1Z2-E144 Vane Sheet -
1 IZ-A147 IZ-B147 I1Z-C147 17-D147 - | [E-E147 | Stub Tower—d4 Post.
2 Z-A1488 P-A1488 EC148E Z-TH4EE E-D148E | . Resfing Rocker Bl‘nnkzt—udl Punt
z Z-A146B Z-ALLGB Z-C1498 Z-D1498 E-D145E | Stub Tower Girt—4 Foat. -
1 " Z-A161 Z-A161 Z-A161 Z-D16l Z-D1a1 Guard for Guide Bars.
1. Z-A16GE Z-B188E Z-CI66B | 1Z-D166 | 1Z-E166 Reefing Rorker—4 Fast. .
4 Z-A1GTH Z-Bl67TB | Z-C18TR | IZ-D167 ~ | Z-E187TRH |’ Lirk to Reafing Collar—4& Post, |
1 IZ-A168 1Z-ALGE 1Z-C168 1Z-C168 IE-C1e8 Waod Pump Rod — 41t- length. .
1 J2-A 159 1Z-B1oo 1Z-C169- 1E-Dr169 IZ-E149 - Reefn{ig Reckor Assnmhi‘ﬁ*—il Pbst {mat
illus. ). :

1 t1Z-A1T0 — _ —_— _ - Mast Pipe
1 FE-AITL — — — —_— Reefing Rocker 'Bracket
1 HIE-A1TR —_— _ —_— — “Waod Pump Reod Cuide -
2 12-A178 _ —_— - —_— Masct Pipe U Dolt :
1 IE-A1TH IZ-B178 I1Z-C178 IZ2-D1T8 12-®178 i Imnner Vane Rib
1 — iZ-B178 I7-GC178 | 1Z-D179 . | IZ-E179 | Intermediate Vane Rib.— Shott
1 IZ-ALBD IZ-B1ED 1Z-C130 I1Z-D1BD I1Z-E180 Outer Vane Rib
1 T _ — . — IZ-E181 Intertnediate Vane Rib — Lung
d 3;3;; ; ?_.“31:1 34'81[2 g gﬁim MI2x 12 MiGs |6 MIGx 16 Pinion Lurkmg Serew

+ Thesa parts supplied enly when mull._mting_ﬁft, HZ" Mills an Weed Posis.
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