Instruction Manual for

J
I)IRECT AGTING WINI)MI[[S

“R” PATTERN

Mark RF — 17ft.: Stroke — 7in. Standard

8in. Special
Mark RG — 21#t.: Stroke — 8}in. Standard

10in. Special
Mark RH — 25ft.: Stroke — 94in. Standard

12in. Special

Manufactured in Australia by TOOWOOMBA FOUNDRY PTY. LTD.
and Marketed by SOUTHERN CROSS MACHINERY COMPANIES.




ERECTING INSTRUCTIONS
FOR

UTHERN

DIREGT AGTING WINDMILLS, “R” PATTERN

On Standard Southern Cross Towers

SOUTHERN CROSS Direct Acting Windmills, “R" Dattern, are soundly enginecred |
and carefully built, ‘

SOUTIHEREN CROSS Windmills, LI Pattern, are made to standards and tolerances
which are usually set for much more delicate mechanism. Rigid inspections rive assurance
that there is no deviation in quality.

are operatad by efficient methods. Every possible margin of error iz held tn a minimumn.

The SOUTHERN CROSS factories are fully equipped with modern machine tools and ‘

DOUBLE-ACTING PUMPS INVALIDATE WARRANTY

This Windmill is suitalde for use with single-acting plunger pumps in which the
water 1s dizeharged on the “up” stroke. However, it is not suitahle Tor use with double-
acting pumps, which discharge water on both the “up” and “down” strokes.

The Warranty on this Windmill will be null and void if it is used with a double-
acting pump.
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Sfargzs of Erection (21ft.Windmill shown)
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Stages of Erection (21ft.Windmill shown)
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Check over all parts to make sure that the complete outfit is on the ground.

There are separate bags of bolts for the Tower, Mill Engine, Wheel and Vane. The
bags for the Mill Engine, Wheel and Vane have a list in them showing the bolts they contain
and also where the bolts are used.

When assembling, take care that each bolt is used in its correct place,
The Wheel Arm Bolts are High Tensile Steel.

Trmee_FbsT_Towess Four Pos7  TOWERS

FOUNDATIONS

1. Refer to illostration, *Position of Foundation Heles", to get dimension
“B for the size and height of the tower to be erected. The heights
shown are measured from ground level. For towers over G0{t. a
speeial sketeh will be sent.

I e

Position of Foundation Holes

HEIGHT 17FT. MILL Z1FT. AND 25FT. MILLS
43
TOWER 3 POST 4 POST 3 POST 4 POST
A 8 A B A B A a

FT. INS._ T, LN FT. IHA. FT. INS. FT. IHS. FT. [MS. FT. THN. FT. 1HB.
38ft. . e 10 5B 6 03 & &¥ 6 0f
40ft. o e 11 11 G 103 g T3 6 103 12 1 ¢ 11§ 5 8% G 118
451, o - 13 2§ T 73 10 8 T T3 13 4% 7 Bi 10 93 7 &§
50ft. . . .. 14 8 8% B3 11 10 g &3} 14 10 & 6i 11 118 8 GE
BEEL. - . 15 11% 9 23 12 103 9 24 16 13 9 3B 13 03 9 3%
60ft. .. - . 17 5. 10 03 14 0§ 10 03 17 T 10 13 14 23 10 1%

2, Make a loop of wire which will encircle the end of the bore casing or pump pipe. Fix a stick to the wire at the eorrect
radius, “B" and describe a cirele. On this circle mark the position of the foundation heles by marking off dimension
“A." The points obtained by this measuremenl are the centres of the holes,

3. Sink holez (4ft. 10in. deep for 17ft. and 21ft.; 6ft. Gin. for 25ft.} sloping the sides outwnards =o the bottom of each hole
is about 4ft. diameter. For Towers over G0ft. high, special instruetions will be supplied for the foundations.

4, The bottom of the holes should be approximately to the same level, If the site is

on a hillside or & slope, the shallowest hole should be to the depth shown ahove,

and the others of a gufficient depth to bring them level.

Drive a stake into the bottom of one hole so that it projects about 6in, from

the bottom. A simple method of doing thiz is to drive & nail into the stake at a

point Gin. from the top, then stand in the hole, hold the stake upright between

your feet and drive-it in up to the mail, using the ramming end of a crowbar.

Take another stake and do the same in one of the other holes.

6. Cut two pieces of timber exactly the same length and about & feet long. Stand
these pieces on top of the stakes in the two holes and across the top lay a
straight piece of timber of even thickness,

7. With a spirit level on the straight piece of timber, check for level, If it is not
level, drive down the high stake until it is.

8. Repeat the abowve procedure for each hole until all the tops of the stakes are
level,

9. Mix a batch, about 3 yard, of concrete, using & of stone or rubble, 3 of sand,
and one of cement. Ram coucrete into the bottom of the heles until it iz level
with the tops of the stakes, ie., about 6 inches deep.

10. The reinforcing rods which ars packed with the Tower Anchor Posts are placed
in the concrate so that they project frem it. Keep the rods to the edge of the
holes 30 they will not foul the anchor posts when the tower is being erected.
These rut!s ensura that the concrete, which is put on later, will make & secure
joint.

M
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11. The concrete should be allowed to stand for at least 12 hours to let it set.

MOTE: Any spare time during the erection can be used for riveting the

[

ing of the mill engine and assembling it as described on Page 11

fan brackets to the fans, as shewn en Page 13, under heading,
“Fitting Fans to Wheel".

ERECTING THE TOWER

Next day proceed with the erection of the tower.
Cul the wires on the tower bundles and remove the bhag of balis
Sort out the boltz into their varvious sizes and, for convenience later,
serew the nuts off the bolts.
Sort the tower legs. There are three special 10ft. seetions for the
top to take the tower eastings, and these must be zet aside. They
may be distinguizhed by the large holes at one end.
Pick out the three 5it. anchor posts, On 35ft., 45ft., and 55ft. towaers,
siz 5ft. leg sections are supplied. Three are anchor posts and the
other three are the baltorm sections of legs immediataly above the
anchor posts.
Bolt the foundation plates to the anchor posts. On 35ft, 4576, and
a6ft, tewers, bolt the 5ft. leg sections to the anchor posts. For other
towers, bolt & 10ft. leg section to each anchor post. There is a top
and bettom end for all leg sections, The top end is the end with the
corner cut away, Refer to illustration, *“‘Assembled Tower", on this
page for bolt sizes. Stand one of these assembled legs in each hole
STAY BOTTOM »
SR,
o _SIZES OF BOLTS
f Vi oo f 175 R:El r1 R 25 R
¥ &7 RILL | MILL | MILL '
e TOWER TOWER TOWER
/ T I,y oI
/ ; B = Lo B Ly ]
/! ~. 14"? 2?“_2_?"—_?.’5.[?__
/ GlHT I-'\'"-.I." W ., - = _| _' r. _.- _.
% G~ 12X 225X 3 23%5
————r— . o s X B 2-}:'(3 L
[I/BOTTOM  GIRT 3-.// He—S— s ‘I‘
GIRT ' BxsiFxs2x!
GIRT 4-. R are 2 .ﬁ_ﬁ_;_*ii_____%_.
17 FT_PLAT- [ g X3 |lgX 2 143
- FORM BRACKET., |. T3]3, 1
N IZX 3 [Igx3 1Ig*5
GIRT 57 = 3 a3 3]
_.i = H é 4 x 3 E x 3
GIRT 6- 7 B|4751478
21.25, NETITIIVES
PLATFORM BRACKET- MgXa | 2*PNRKE
; I, 5y 5750y 57
(2245 [22X 25 6
x L g x5 ligxg |
_I_i | I.. =
3% 3[1a% 3]

. 1 ST
Y -—-—', 5 = - .
R R RETED I T AL 18,

FOR ARRAMGEMENT OF
‘\* Top oF ToweEr REFER 11.
“ 4 ILLUSTRATION ON PAGE

=1

Page

In the meantime, proceed with the unp

Borrem of Tower,
MNOTE:—Spring Washers are Lo be i
under the nuts on all leg joint bolts
anchor post to leg bolts.

Take the three longest tower girts, wi
will be recognised from the braces,
they are of heavier material, and
them to the holes in the tower legs ak
the joints on the anchor posts. Jalt na
plate supplied to tower leg.

On 35ft., 450, and 55ft. towers, bo
10ft. leg section to the top of each b
Far all towers, bolt the next shortest
of girts to the next set of holes in the
On 35ft., 45ft. and H5ft. towers the h
are above the leg joint, Leave all :
loosely screwed up except en leg |
and anchor posts to leg bolts.

For all towers, take the longest set
braces. Bolt one end to the left h
end of the bottom girt, looking from
side of tower, The braces fit cutside
legs. The middle of the braces is be
to the middle of the second girt. Sc
nuts on loesely.

On 40ft, S0ft. and G0ft towers, t
threa more 10ft. lep sections and
one to each leg. One man stands on
uppermost set of girts and holds the
up while the other inserts the bolts
tightens them up. Al leg joint b
are to be tightened right up.

For all towers fit further girts
braces. Continue adding legx secti
girts and braces until all these parts
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12

13,

14.

15.

On towers for 21ft. and 25ft. “R” Mills, the second girt from the top is fitted outside the legs.

Gio over the tower and tighten all the nuts,

NOTE: After the mill has been in aperation 6 months, check all bolts and nuts te see that they are still screwed up
1ightly.

Assemble the seetions'of the ladder. Place the side rails on a block of wood with the slotted flange downwards and
drive the rungs in with a piece of wood. Then drive the other side rails on. Hee Section “E” on illustration “Assembled
Tower."

Eolt the ladder in position outside the tower, using 2iin, x §/16th Hex. belts and 1%in, x Ain. pipe distance pieces
If there is a 5ft. section of ladder use it at the bottom. The top of the ladder attaches to the fourth girt from the top.
Fit the stay for Bottom Girt between the middle of the bottom two girts. A stay is not fitted on the ladder side of the
tower. See section *C" of illustration, “Assembled Tower.”

Before anything further is done a derrick should be erected.

ERECTING THE DERRICK

(Refer to illustration on this page.}
I. The derrick should be of such a length that the top will be 121t
higher than the top of the tower, and not lese than 4in, casing
for a 17ft. mill and Gin. easing for 21ft. and 258t mills,
Screw the casing together and lay it along the side of the
tower. The middle of the derrick should be about the middle
of the side of the tower.
. Using a wire rope sling, fix a snatch pulley Mock to the top of
one of the legs above the top girt. Using another rope aling,
attach a single pulley block to the bottem of one of the tower
legs or the top of the bore casing.
Fit a pair of Steel Clamps to the top of the derrick, leaving
about Gins. of the derriek above the eclamps. Where clamps
aren't available, drive a solid forked piece of bush timber inte
the end of the casing. Also drive a piece of timber into the
bottom of the derrick to stop it digging into the ground.
Using a steel sling, fix a treble pulley block to the derrick im-
mediately above the clamps. Also seeure four guy lines to the
derricl immediately above the treble bloek sling.
Seeure the winch to a tree or firmly set posts as shewn in the
illustration, “Erecting the Derrick.”
. Tull the wire cable free from the winch and reeve it through
the single pulley block on the bottom of the tower leg, up putside
the tower through the snatch pulley block attached to the top
of the tower, then through the treble pulley black at the top
of the derrick, through a double pulley block which can be
laid anywhere along the derrick, back through the treble pulley
block, through the double pulley block, through the treble pul-
ley block and finally secure the end firmly to the eye of the
double pulley block,
. Tie the double pulley block to the derrick with wira so that it
will not swing sbout when the derrick is being raized.
Pull on the rope from the pulley block on the top of the tower
and puil through a few yards of rope and tie it securely round
the derrick at a point a little above the centre of balance,
which will be found by trial. Judge the centre of balance for
a start and tie the rope. Then wind the wineh and take the
weight of the derrick. If necessary, lower the derrick and re-
tie the rope until when the derrick is lifted, the top rises first.
Raise the derrick with the winch until it comes approximately to
its eorrect position. Then pull the bottom over to the middle of
one side of the tower and as elose in as it will go.
Full the guy lines to their correct positions at right anglez to
each other and secure them to posts or suitable trees.
Untie the rope around the derrick and take the smatch pulley
block down from the top of the tower. Undo the single pulley
block from the bottom of the tower leg and attach it to the

= bottom of the derrick.

Erecting the Derrick. 13. The derrick ia now ready for hoisting the mill engine, ete.
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FITTING TOP TOWER CASTING

1. Tie a rope sling around the top tower casting and hook it to the double pulley block. Ralse it by hand by pulling on
the rope till it is above the top of the tower. Lower it inte position and balt it up tightly, using spring washers under
th= nuts.

ASSEMBLING TOWER PLATEORM

Lay oul the platform boards on the pround in the same way az it will sit on the tower. See illustration “Tower Plat-
form"™ helow. When looking at the platferm frem the outside, the hoards should be under on the left-hand side,
and on top on the right-hand side. Bolt the boards together., There are alzo three chort pieces supplied in the bundie
Rolt one across underneath the middle of each side of the platform.

FITTING THE TOWER PLATFORM

Unde the three bolts which will hold the platform bracket® to the tower. See illustration, “Assembled Tower” on Papge 5.

Put the bottom bracket in position on each side and screw j

nui loosely on bolt. Dn 21t and 25ft. mills the platforin

brackets fit under the end of the second angle brace.

3. Hung the platferm by one corner through the hook on
the double pulley block. Raise it by hand by pulling on
the fall of the rope till it is higher than the tower. Then
lewer it, one man puiding it over the tower, so that it
will come into its correct position on the bottom brackets,
with the short cress boards to the bottom.

4. Fut the top bracketz in position and mark the holes on the

platform, Shift the platform slightly and bore the holes.

Then bolt the platform in position.

PLUMBING THE TOWER

1. Lay a piece of wood on the top tower casting. Attach & plumb line to the piece of wood so that it hangs inside the

tower from the centre of the opening in the tower casting, The tower must be adjusted so that the plumb-bob will

come over the centre of the bore, and so that each tower leg is exactly the same distance from the plumb-bab,

To adjust the position of the tower it is best to put a sling around ome tower leg below the top tower casting, and,

using the winch, take the weight of the tower on the derrick so that it can be moved readily.

3. TFirst set the legs to the same distanee from the centre of the casing, If the plumb-bob is not then hanging centrally
over the ensing, raise whichever leg is low until it does hang contrally.

4. Then concrete the legs as described below.

CONCRETING THE LEGS

1. Make sure that the eurface of the conerete nlrcacljr put inis clean
fo that the new concrete will st on to it.

[3r]

Tower Platform.

]

v

Mix concrete, using 6 of stone or rubble, three of sand and one
of cenent.

4. Ham about 12 inches of concrete into each hole, Then get some
kerosene tins, cot the ends out, and slit them down one corner.

Slip them around the posts, bringing the top to ground level, A
piece of wire bent around the tins will prevent them from open-
ing out. Fill the ting with eoncrate, rounding the top =o that it
will shed water away from the legs, Ham earth around the outside
of the tina,

TOWER CASTINGS

Eolt a suspension strap Neo. 59 to the point where the top flat

COMCRETE MUST
COVER TOUNDATION

FLATE TO PREVENT
FOUMNDATIOM FROM
PULLING OUT

1.
braces croes on each szide of the tower. Concreting the Legs.
2. Hemove the bottom nut and spring washer off each suspension strap and serew the other nut up as far as it will go.

Put a turntable stop, No. 86, on each suspension strap and tie it there temporarily with a plece of wire or string. The
flanged end of the turntable stop should be to the top.
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3.

an

Place the turntable and pivet near the bore casing in the inside of the tower. Pass & hemp rope down through the top
towtr casting, tie to the turntable and pull it up. When pulled up, tie the rope vound a tower leg. Do not remove wire
binding turntable together. .

Put centering Jacks, No. 117, in the holes in the turntable, No. 15, and a Thrust Elock, Neo. 17, on each Jack. See
ilustration, "Top Section of Tower", on Pape 12,

When fitting 21ft. and 25ft. “R™ Pattern Mills on Four Post Towers, the Centering Jacks, KG115 (for four post
towers) may be too long, and it will be necessary to cut them to swit. If =o, cut the end not screwed. These centering
Jacks are made long because the distances from the turntable to the less vary for different makes, and it is better to
eut the Centering Jacks than have to zend for longer ones.

Push the turntable up on to the suspension straps, being careful to see that the boss to take the oil return pipe iz imme-
diately below the tapped hole to take lin, pipe in the top tower casting. FReplace spring washer and nut on each sus-
pension strap and serew on the width of the nut. Cut the wire round the turntable and pivet and also cut the wire or

string round the stop pleces.
Put Thrust Block Supports on tower legs, underneath the Thrust Elocks.

Lift Pivol, No. 19, off the turntable and make sure that the rellers are placed correctly. See illustration, “Turntable Roller
Race", below. Rollers must be placed alternately, as illustrated. Then replace pivot on Turntable. Thiz is held down by
Turntable Stop Pieces. See illustration, “Adjusting Suspension Straps”, on page 10,

TURNTAELE ROLLER RACE.
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Rotating Platform

MNate: All bolts on the rotating platform must be fitted from 1he top, =0 the heads ive on top and the nuts undernealh.

With wain easting lying on the pround, bolt on the platform angle bearers, Nos 125 and 126, lo the sluds in esch =ide
of the main easting, using spring washers under the nuts,

Dolt the platform angles, Moz 121 and 122, to the bearers. At the samie thwe bolt on the dingonul platfnrm support, No.
143, Then attach platform ladder support, No. 142, See illustration, *The 3Iill Engine”, on page 10, Use spring washers
under all the nuats,

tolt the check chain bracket, No. 124, and reefing puller bracket stay, No, 77, to the platform nngles, Nos 121 and 122
Use spring washers under the nuts.

Bolt on the platform boards.

lolt the cheek chain stay, No. 78, to the cheek chain bracket, Moo 124, and to platform angle, No. 122, and platform
angle bearer, No. 126. Use spring washers under the nuts.

Note: The end of the stay, No. 78, fits underneath the end of the bracket, No. 124, and a pipe distance pisce (13in. lonz
for 17¢t. mills, and 12in. long for 216t and 25ft. mills) iz fitted between them. Leave thizs bolt loose until the check
chain is fitted later.

Fit the pipe distance piece between the two sides of the yeefing pulley bracket, No. 123; bolt it to the slay, No, 77, and

tie the looze end of the bracket to the stay temporarily with » piece of wire or string. The pipe distance piece i= 1lin.
leng for 17t mills and 2 1/16th inches for 217{. and Z3ft. mills.

Pulling Up The Main Casting With Rotating Platform
Assembled To It.

Make sure that the ofl ring is in the top tower casting.  Gil it and =ee that it turns easily.

Attach a wire rope sling through the holes in the main casting and hook in the bottom pulley block. Take the weight with
the wineh and see that the mast pipe hangs vertically. If it does not, readjust the sling.

Lift it until the end of the mast pipe can be swung across inte the opening in the top tower casting.
Smear the top seetion of the pivot with oil so that the ma=t pipe will slide on easily.

When lowering the main casting, guide the mast pipe on to the pivat so that the drilled hole in the bottom lines up with the
tapped hole in the pivot. Also it is very important to ee that the oil ring in the top tower casting, No. 18, it turned until
the key on it is immediately below the recess in the tap tower casting cover on the main casting,

Iefore undoing the sling on the main casting, try the ail supply pipe which fits between the top towar casting and the
crankease and see that it can be scrawed into the ofl ring in the top tower casting. Inzert the pipe through the hole in the
main casting and {op lower casting cover and try to serew the pipe in. 1F THE PIPE WILL NOT ECREW IN, IT
WILL BE NECESSARY TO LIFT THE MAIN CASTING AGAIN AND CORRECTLY ENGAGE THE KEY IN THE RE-
CESS AS IN (5) ABOVE. THEN TRY THE FIPE AGAIN. THIS PIPE MUST SCREW IN BEEFORE ANY FURTHERL
ASSEMBLING 13 DONE. After having made sure that the pipe will serew in, screw it snt. Tt will be put in pesition after

the crankcase is lifted on.
Serew in the setscrew to secure the bottom of the mast pipe to the pivot,

PLUMBING THE MAIN CASTING

Screw up the nuts on the suspension straps by half a turn at a time until the weight of the main easting is taken on the
pivot and then continue to tighten the nuts until the main casting is raised about another lin. in the tower. This quarter
of an inch can be determined by measuring the distamce between the lip of the top tower casting cover, No. 23, and the
top face of the boss which takes the overflow pipe from the top tower casting to the turntable boedy.

Check the measurement between the underneath machined portion of the pivet and the machined surfaces on the turn-
table, and if necessary slightly adjust the nuts on the suspension straps until the measurement iz the same all round.
Tighten up the top nuts on the suspension straps to hold the turntable stops down. Then re-check the measurement
all round. Also tighten the Throst Bleck Supports in position under the Thrust Blocks. .



Page Ten

SOUTHERN CROSS WINDMILLS—'R" PATTERN

SUSPENSION MAST
STRAPS 59 PIPE 133
TURNTABLE T i
STOPS 36 m—
1 1 PIVOT IS

THIS E""’M

O)

DIMENSION
L o g L — =
N ¢ ;
EACH BOSS ] ~ P E‘éﬁ%&?ﬁ;
JACK
Adjusting Suspension Straps.
142

PLATFORM LA DDEI;;

1288
METHOD OF BOLTING

127_— 1288
-\-\_\-"""'-x

METHO DF EDL'I'ING

LADDER STAY TO LADDE
PLATFORM
N8
=129
;
= __ ;._r \\\ ’28
H——= * =
| o ~ W FIFE

SHEET SECTIONS:

4 Sections for 21ft. & 25fi Mills
2 Sections for 17ft. Mills

/ YANE
=

m

21ft.8 25Ft. Mills

17 ft. Mills
Method of Connecting_Check Chain to

3-
Vane & Check Chain
Arrangement for 17ft. Mills.

NOTE! BOLTS MARKED X TO HAVE SPRING WASHERS. Bracket.

The Mill Engine.
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4.

4.

@

Plumb the Mast Pipe by holding a spirit level against it in different posilions around it and adjusting the nutz on the
Centering Jacks.

Check over the settings made in 1, 2, and 3 again, to see that they have not altered. These three settings MUST BE
CORRECT, otharwise adjust until they are,

[t is impeortant that the weight of the mill engine and main casting be taken on the Pivat, No. 19, and not on the Top
Tower Casting. The correct adjustment in (1) will ensure this.

Rotate the main ecasting by hand to see that it turns freely on the turntable,

Balt on platform ladder, No. 127, and stays, No, 1288, to angles; Nos. 142 and 121 respectively, using spring washers

under the nuts, Ass EMBLING THE MILL ENGINE

Itemove the Crankease Cover from the Crankense.

C]'ﬂ‘ll:l IH- ETCRID frum cl‘ﬂlih'!d

and Slide Bars, as grease will in- @___1 - _@

terfere with the free flow of lubri- /’f_‘?'-‘— j—

eating oil from the Crankecase up - U

the Slide Bars and Crosshead, and @_‘_ k REERING CHAIN 10T
thus starve the Crosshead Tin of e - PASSES DOWN PUMP
ail. : .y et ? ROD 137, AND COMES
Put the big end of the Conneeting @m \Lx\ I DETani‘:”!J;%HD BOTTAM
Rod on the Crankpin, replace the H‘HH_ " LK OF Fu )
Washer and Crankpin Bolt, and put “‘~..~___ - 5 SPRING WASHERS
the Cotter Pin back. 1 e UMDER &LL NUTS

Holt the Blide Bars and Crosshead
in position on the studs in the
Urankease, [itting spring washers
under the nuts. The clearance he-
twesn the Crosshead end Slide Bars
hat heen corrvectly adjusted in the

I

Factory and must not ba. altered. 7/@)
Fut the Connecting Rod Small End I

Bush in position on the Crosshead ﬁﬁg;g‘ﬁf SSLHEJ%%LE

and bolt it to the Connecting Rod IN CRANKCASE COVER 3 \ _,____/,;)
with the "U" bolt. Thers is only = N
one correct pasition for the Con- FPRING WoASHER

necting Rod Small End -Bush. The

“Pip" in the seat for the bush in 2
the Connecting Red MUST fit

into the proove in the Small End @

Bush., , SPRING WASHER

WOTE: After the mill has been in
operation for six months, check all
bolts and nuts to see that they are
still serowed up tightly. Especially Top Section of Mill Engine.
check the Con. Rod Small End Holt.

Bolt the 0il Splash Guard in pesition on the Crankeasze.

Rolt the Vane Hinge Bearing, No. 14, in place on the Crankcase, using spring washers under the nuts.

PULLING UP THE MILL ENGINE

Attach a wire rope sling around the Wheel Hub and Vane Hinge Bearing.

Hook in the bottom pulley block and take the weight, using the winch. If the mill engine will not hang in a herizon-
tal position readjust the sling until it will. Tf the mill engine tends to tip one way it may be necessary to use an addi-
tional sling around the bottem of one of the slide bars to hold it steady. .

Pull up the mill engine and swing it over the main casting. Remove the nuts from the studs under the erankease.
Guide the mill engine dewn slewly being careful te see that the studs underneath enter the main casting correctly, If
the studs foul the edges of the holes the threads will be damaged. Alao see thet the Vane Hinge Bearing on the Crank-
case is directly above the Vane Hinge Bearing on the Main Casting.

Bolt the Crankease to the Main Casting, using spring washers under the nuta. )

Screw in the cil supply pipe between the top tower casting and the crankcase. Insert the pipe in the bole in the boss in the
crankcase and screw it firmly into the tapped hole in the oil ring. If this pipe is not serewed in, oil cannot be pumped wp

to the mill from the ground. - Then serew the elbow and ofl spout on to the pipe.
Pull up the crankense cover and lower it into pesition, making sure that the felt seal is in place on the Crankease. Bolt

it down tightly. On 25ft. mills, make sure the felt seal is in place between the two halves of the cover. )

On 17ft, 21ff. and 25ft. mills, insert the Vane Hinge Eearing Oil Pipe through the hele in the Crankease Cover, fit the
Gasket and the Collar, and screw the pipe into the Vane Hinge Rearing. When the Pipe ia scrowed in, the cut-away sec-
ticn of the pips must be to the top to cateh oil drips from the Crosshead.  Shift the Collar and Gasket up against the Crank-
case Cover apnd loek in position with the setserew., ] ]

For all mills carry the pump rod, No. 137, up the tower, remove the swivel flange, No. 9, oil the swivel and insert the
pumprod down through the hole in the Crosshead, No. 8, and then replace the swivel flange. See fllustratisn, “Top See-
tion of Tower", on page 12, -
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THRUST_BLOC

S PORT 79 GEAN

PUMP ROD GUID
P DU

PUMP ROD 137 —+

PUMP ROD CONNECT
JONS 51 (SEE B)
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_~OlL OVERFLOW PIPE FROM
/" TOP TOWER CASTING

_-MAST PIPE 133

__—TURNTABLE SUSPENSION
STRAPS 59

PIVOT 19

—-TURNTABLE BODY |5

TURNTABLE CENTERING
JACKS 117

THRUST BLOCK 37
PUMP ROD BARS 75

TOWER REEFING CHAI
GUIDE ASSEMBLY (3

Top Section of the Tower (3 Post).

Spring Washers are Used on the Following Bolts and Studs:

VANE HINGE BEARING (14) TO CRANKCASE (2).

PUMP ROD GUIDE BOX (22) TO TURNTABLE (15).

SWIVEL FLANGE (9) TO SLIDE BARS (186).

CRANEKECASE (2) TO MAIN CASTING (1).

PUMFP ROD U-BOLT (100) TO PUMP ROD (137).

PLATFORM LADDER (127) TO ROTATING FPLATFOEM
ANGLE (Vane Side) {122).

PLATFOEM LADDER (127) TO LADDER STAYS (12B).

FRONT AND BACK BARS OF WHEEL ARMS (84 and 85)
TO WHEEL HUB (4).

PLATFORM ANGLES (121, 122, 125 and 126) TOGETHER

CHECK CHAIN BRACKET (124) TO PLATFORM ANGLES

(121 and 122).
REEFING

REEFING PULLEY BRACKET STAY (77) TO PLATFORM
ANGLES (121 and 122).

CHECK CHAIN BRACKET STAY (78) TO FLATFORM
ANGLE (122).

REEFING PULLEY BRACKET STAY (77) TO REEFING
PULLEY BRACKET (123).

REEFING PULLEY BRACKET (123) TO CRANKCASE (2).

CHECK CHAIN BRACKET ETAY (78) TO CHECK CHAIN
BRACKET (124).

VANE STAY AND CHECK CHAIN CLIPS (28 and 29)
TOGETHER,

PUMP ROD GUIDE (£1) TO PUMP ROD “U" BOLT.

CHAIN

1, Put the top reefing pulley spindle No. 72 in position in the top of the slide bara, fit the top reefing pulley, No. 24, and

put the cotter pins in place.

2. Unte the loose end of the reefing pulley bracket, No. 123 and bolt it to the crankease.

b ]
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The reefing chain, No. 109, iz made with two lengths of chain joined together with the reefing swivel, No. 161, The
end which has the eye bolt fitted to it is the top end. Oil the awivel.

Take the bottom end (end not fitted with the eye bolt) of the chain, thread it threough the reefing pulley bracket,
through the hole in the crankease cover, round the small reefing pulley at the bottom of the slide bars, over the top
reefing pulley and lower it carefully down inside the pump red,

The top end iz allowed to hang loose until the vane is in position and it can be connected.

The Sheet Iron Cover can now be put in position. For 25ft. Mills the sheet iron cover is supplied eurved and edged ready
for assembling, and it will he necessary for the ersctor to join up the sides and double edge the top.

VANE

The vane pipe, Ne. 134, has four holes drilled in it. One set of holes is close together and on the same side. The
Cheek chain elip, No. 29, and vane stay clip, No. 28, are attached to the pipe with the pips of the vane stay clip casting
locating in these holes. At the same time attach the check chain, No. 112, and vane stay, Neo. 111. The vane stay is
on top.

The other two holes (which is really one hole drilled right through the pipe), are at right angles to the check chain clip
and vane stay clip bolts, and are for the eye bolt on the end of the reefing chain.

The vane pipe is attached to the vane hinge, No. 12, with the hole for the reefing chain nearest to the hinge, Screw
up nuts on the vane stay, No. 111, until the tension is well taken, Tie the end of the check chain to the Vane Hinge
for convenience later,

Build the vane on the ground. Refer to illustration, “The Mill Engine”, page 10. On 17it. mills, vane sheets overlap.
Bolt the vane sheets to the vane ribs. On 1Tt and 21ft. mills, the distance from the end of the vane sheet to the nearest
vane rib is different at each end, Fit the vane sheets so the shorter end is nearest the mill engine.

Attach the vane Lo the vane pipe, keeping it as near to the end as possible. Use vane clip eastings, Ne. 27, for 211t and
25ft. Mills.

Put a sling around the vane at the point of balance, and lean the derrick, by altering the guy lines, so that the vane
will be lifted to the correct position on the mill.

Lift the vane up to its approximate position. Then turn the mill engine at right angles to the vane sa that the vane
ia on the left when looking from the wheel hub,

Lift the vane high enough so that the vane hinge can be pushed down and with the vane hanging at an angle, the vane
hinge will slide into its bearings.

TUndo the sling.

Bolt on the vane hinge stop, No. 10,

Attach the other end of the eheck chain between bars Nos. 78 and 124, using pipe distanee piece, No. 134,

Bolt the eye bolt on the end of the reefing chain to the drilled hole in the Vane Fipe.

Grease the exposed links of the reefing chain and run the chain backwarde and forwards several times to see that it is
working properly, This enables the vane to swing back froely when the mill is unreefed.

OIL PIPES AND PUMP ROD GUIDE BOX

Boli the Pump Rod Guide, No. 21, to the Pump Red, No. 137, using plain and spring washers under the nuts on the
U-Bolt, The plain washer is fitted next to the pump rod guide easting. When the puniprod guide is bolted on, refer to
illustration, “Pump Rod Guide Box and Turntable”, on Page 14, and check the measurement referred to in the NOTE.

Lift the pumprod guide box with the guide rods, No. 62, inside, up over the pumprod, making sure that the guide slides
aver both ends of the rods. Then slip the guide box inte position, and before belting it into place, fit the folt strips
between the top of the guide box and the turntable

Attach pumpred eonnections and pumprod bars to the bottom of the pumprod by means of the U-Bolts and clamps
provided. See that the U-bolts are pulled up tightly, and that the connections fit snugly around tha pumpred. Spring
washers are used under the nuts.

3-Past Tower: Fit the tower reefing chain guide assembly, No. 139, with the shorter angle placed so that it is between the
pumprod bars and the legs to which the reefing winch is to be attached. See illusiration, “Top Section of Tower”, on
page 12. Attach the assembly to the girts by means of four hook bolts and set it so that the reefing chain just fits into
the pulley when the chain hangs down free.

4-Post Tower: Fit the tower reefing chain guide assembly, No. 194, so that the reefing chain just fits into the pulley when
the chain hangs down free, and the pulley is on the same side of the chain as the leg on which the reefing wineh will be
mounted. Attach the assembly to the girts by means of four hook bolts.

Screw the cover, No. 50, on to the long thread of the lin. oil overflow pipe from the top tower casting, No. 17, as {ar as
it will go, and put that end of the pipe into the hole in the turntable, No. 16, The bolts in the bottom end of the top flat
bracesz need to be loosened to do this. When the pipe i= screwed into the top tower casting as far as it will go, serew the
cover, No. 50, down firmly on to the turntable body.
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Serew the 3/Bin. 1o “in. reducing nipple into
the hole in the top tower casting and scréw on
the in. elbow.

. Screw the lin, to %in. reducing bush into

the bottern of the pump rod guide box.

Fit a brass cannaction to ong end of both the
Oil Supply Pipe and the OQil Return Pipe,
Remove the packing wira from each con-
nection, but leave the ferrule in position on
the fitting. Soften ends of polythene pipes
using a blow lamp. Take care not to play the
direct flame onto the pipa. Hold the flame 2
to 3 inches from the pipe and move the lamp
steadily around the pipe to ensure uniform
heating of the end. As soon as the end of the
pipe can be flattened by pressing lightly with
the fingers, slip it onto the connection, up to
the shoulder. When the pipe is cold, screw
the ferrule back, over the pipe.

. Take the oil supply pipe [M4in, pipe) up the

tower and allow it to hang freely inside the
towar while screwing the connection into the
elbow at the top tower casting. Similarly,
connect the oil return pipe (%in. pipe) to
the reducing bush in the bottom of the pump
rod guide box,

Attach the oil pipe brackets as shown in the
illustration, "Oil Pipe Bracket', so the ail
pipes are held into the nearest corner of the
tower, One bracket fits on the third set of
girts from the ground and ong on every
seeond set above that. When clamping the
pipes to the brackets, allow some slack in
each short bracketed length of pipe to allow
for expansion and contraction in summer and
winter. To determine the amount of slack ta
allowr, first take up all slack and then slacken
off 1% inches for every 1011, length., Afer
allowing slack in the first short length, fit the
clamp and tighten and then repeat the pro-

© gedure for the short length between the next

11,

13,

two brackets, and so on.

IMPORTAMNT: If the pipes are not laft slack,
as shown on this page, they are likely to pull
off the end connections.

Fix the ail pump to the bottom girts of the
tower. Take the 2it. 6in, length of oil return
pipe, fit the oil pump lever fulcrum, No. 163,
over it, and screw the pipe into the return
pipe hole on the ol pump. Screw a %in,
socket on to the top of the oil return pipe and
screw in the 3in. connection.
pump lever in position,

Sereww the 3/8in. to %in. reducing nipple
into the ail pump, screw on the %in. socket,
and then scraw in @ ¥in. connection.

Cut both polythene pipes to length, allowing
tlack in each pipe as in [10) above. Soften
the ends of the pipes and fit them on the

connections as in (B) above,

SOUTHERN CROSS WINDMILLF—"R" PATTERN -

_MAST PIPE 133

OIL LEVEL {_‘,F'l\l"OT 19
TURNTABLE
- {1ROLLER RACE
- 3l

TURNTABLE
BODY 15

FELT STRIPIS9

~OIL OVERFLOW
PIPE COVER SO

| [ T——PUMPROD 137
PUMPROD | _PUMPROD GUIDE =
GUIDE BARS 62 / “— | ~"BOX 22
WMPGTJ?D% 2l {’ B
/& ——OIL LEVEL

/
/

[

NOTE . THIS DIMENSION_ IS IMPORTANT
& MUST BE AS SHOWN BELOW EVEM IF
IT MEANS DRILLIMG A MEW HOLE IN THE
PUMPROD FOR THE PUMPROD GUIDE

7nBiwbl  21825nl28 w28

Fix the oil ~==

SCREW LONG THREAD ON THIS PIPE
RIGHT INTO TEE BEFORE TIGHTENING
LOWER PIPE INTO GUIDE BOX. SCREW
PIPE UP INTO TURNTABLE BODY AND
TIGHTEMN BACKNUT AGAINET TEE.

Arrangement of Qi Quer-
flow Pipe from Ta.rrn:mbf{s
to Guide Hor—21ft., E“'

) Mills
Pumprod Guide Bor and Turntabie .

Oil Pipe Bracket

FITTING OIL PUMP
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REEFING WINCH AND PULLOUT WIRE

Attach the winch to the tower log nearest the shorter angle of the Tower Reofing Chain Guide Assembly, No. 131 See
illusteation, *Top Scction of the Tower”, on page 12

Fasten one end of the pullout wire te the lower end of the reefing chain by means of the rope thimble and rope clips sup-
plied.

With the vane in the unrecfed position (ie., in line with the mill engine), unwind the rope off the wineh and attach it Lo
the pullout wire by means of the rope clips

Iteef the mill.

WHEEL ARMS AND RINGS

Pull the wheel arms and rings up with the rope on the derrick, or for 17ft. and 21ft. mills, sling a single pulley block
from the angle on the edge of the Rotating Platform, and pull them up, using a hemp rope which iz passed through

the block.

Pull up an arm and belt it to the bottom of the wheel hub, on the back of the flanges. When correctly fitted, the back
of the arm is perpendicular and the frant tapers to the outer adge of the wheel. To belt the arm on after it is pulled up,
one person stands on the tower platform and holds it while another person bolts it in position. Leave the bolts loosely
serewed up. Male certain that the special High Tensils Steel Bolts which are packed separately in & bag labelled, “Wheel
Arm to Whesl Hub Bolts™, are the belts you use, and also make certain that you fit spring washers under the nuts,

THE HEADS OF THE WHEEL ARM BOLTS FIT AGAINST THE CAST IRON FLANGES, AND SPRING WASHERS
MUST BE FITTED BETWEEN THE NUTS AND THE WHEEL ARMS.

Turn the wheel hub around half a turn by hand so that the wheel arm fitted, is now directly on top. Full up another
arm and balt it on the hottom of the wheel hub, leaving the bolts loose.

Turn the wheel hub until the two wheel arms fitted are almost horizental, and fit another arm on the bottom of the
wheel, leaving the bolte loose.

Turn the wheel hub another half turn, and fit another arm, leaving the belts loose. Fellow this procedure of balanc-
ing the wheel until all the arms are fitted.

Pull up all the outer rings and lie them through the eorner of the tower on the third top girt.

All the outer, intermediate, and inner ring sections are fitted o the horizantal flange of the angle is nearest the mill.
Fit spring washers ta all bolts and leave all bolts loose until wheel is fully assembled.

Fit the outer ring first, lapping the ends the zame at each joint. Bolts are to be put through all holes at the lap joints.
TInless this is dene, difficulty may be experienced later in fitting the fans at the lap joints. Leave all bolts loose,
Fit the intermediate ring in a similar manner

The lap on the inner ring sections is different to that on the olher rings. Dolt the left-hand end Lo one wheel arm and allow
the right-hand end to extend one bolt hole past the next arm. Lap the sections the same at each joint and insert cne bolt
to hold the ring to each arm. The other lap bolt is fitted when the fans are put on.

' LOWERING THE DERRICK

There iz ne further use for the derrick so it can be lowered.

If treble and double pulley blocks are used for pulling up the mill engine, ete., take the rope out of one side of each,
so that they are, in effect, only double and single pulley blocks,

A rope should be tied between the bottom of the derrick and the bottom of the leg, which will be nearest the derrick
when it is lowered. This rope will stop the bottom of the derrick frem fouling the tower as it is lowerad,

Put a wire rope sling around the top of one of the tower legs and hook the single block to it

Slacken off the guy lines, release the pawl on the winch and lower the derrick. Use the brake on the winch to pre-
vent it going too fast and guide it with the guy lines.
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FITTING FANS TO WHEEL

. While the fans are on the ground, rivet the brackets to them as shown on illustration, “Riveting Grackets to Fans”. Put
ench rivet through the brackets, then through the fan and fit a washer before burring over.

Bolt fan brackst stiys to the fans, the longer stay being fitted to the outer bracket.

the fan and fit a spring washer under the nut.

Fit the bolt so the head iz against

. Attach a single pulley block to the vane pipe and pass a hemp rope through it

. Pull up the fans one at & time and belt them on, leaving the bolts loose. By bolting o fan on one side of the wheel and
then fitting the next fan on the opposite side, the wheel can he kept balanced.

After all the fans have heen fitted to the wheel, the wheel
holtz sheuld be tightened in the following order:—

{a} Tighten wheel ring to wheel arm bolts on outer ring,

{b) Tighten remainder of holts on ocuter ring, making sure
that the outer stay does not twist towards the centre
of the wheel.

{e) Tighten wheel ring to wheel arm bolts on Inner ring.

(d) Tighten remainder of bolts on inner ring.

{e) Tighten wheel ring to wheel arm bolts on intermediate
ring.

(£} Tightsn remainder of bolts on intermediate ring,
making sure that the intermediate stay doos not twist
towards the centre of the wheel,

{g) Tighten wheel arm to wheel hub bolts,

Fitting Rings to Wheel
{Viewed from behind Wheel)

o I|HHER BRACKET

= INTERMEDIATE
/-' BRACKET

_‘_IHTERMEDIATE
STAY
QUTER
2 BRACKET

- OUTER

STAY
Riveting Brackets to Fans

SPRING
wasSHERSD

Fitting Fans to Wheel
(Viewed from behind Wheel)
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OILING THE MILL

IMITIAL OILING:

1.

Using the rope sling and ]'.Iulle.}' block on the vane pipe, pull up the required wmount of oil 1o the mill engine.  The mill will
FEQUILE 1—

(1) 17ft., 4 gallons e {2 21ft., & pallong ————— (&) 256ft., & zallons

The recommended oil for use with thiz Windmill is Southern Croas Windmill Oil for “JA" and “R” Pattern Windmills.
Make sure the tap on the bottom of the oil container is “off"” and then pour oil into the crankeaze until it everflews down
the hole through which the oil supply pipe, Ne, 132, protrudes.

Fill the top vane hinge bearing spout with oil.  Qil the connecting rod small end, slide bars, and swivel,

Turn the wheel over a few times by hand and it will be neticed that the erank will displace a certain amount of oil which
will flow down te the oil container.

Fill the oil container to about three-quarters full and then work the oil pump until oil begins to flow back to the oil con-
tainer. This may inke some time, as the oil supply pipe up to the mill engine will have to be filled by the pump before any
oil flows into the mill engine.

When the oil flows back to the oil container, turn the mill over again a few times by hand to displace excess oil in the
crankenze. When the overflow to the oil container has ceased, open the tap and drain the ail {rom the container

Femove the inspection plate from the pump rod guide box to see that the guide dips into the <il.

0il the reefing pulleys on the platform bracket and tower reefing chain guide assembly,

The mill iz now fully oiled.

EVERY 12 MONTHS:

Open the tap on the bottom of the oil container and drain it. Water may collect in it due to condensation.
Check that the inside of the contsiner is elean and then pour in clean oil until about three-quarters full,

Work the oil pump until oil begins to flow back to the oil container. Adfter the windwheel has made several revolutions and
the overflow has drained back into the container, drain the oil from the container.

0il the reefing pulleys on the platform bracket and tower chain guide assembly.
Grease pumprod where it goes through the waooden pumprod guides.

EVERY 5 YEARS:

1.
2.

Drain the oil out of the erankense and clean it out to remove any aceumulated sludge.
Refill with “Scuthern Cross” Windmill 0il and follow the same procedure as for the “Initial Oiling™.
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CONNECTING UP TO PUMP

A wooden pumpred connects hetween the pumprod of the mill and the pumﬁmds of the well or bore. Lift the pump-
rod in the bore 1in. and then, with the mill at the bottom of the stroke, cut the wooden rod to the correct length and connect
up. Grease the pumprod where it goes through the wooden pumprad guides.
pDREAW PLUNGER PUMPS— X

Each Southern Cross Draw Plunger Pump has an instruclion tag attached. Head the Instructions earvefully before in-
stalling the pump and conneeting bore pumprods to the Mill.

“LR" Pattern Draw Plunger Pumps are distinguizhed by the eylindrieal stainless gteel valves. When connecking bore
cods and mill rod, using this pump, or Draw Plunger Pumps made prior ta 1958, the hore rods have to be lifted 7 inches.

On Southern Cross Diraw Plunger Pumps made after 1958, but prior to the introduction of “LR" Fattern Diraw
Plunger Pumps, the bore rod has to be lifted only 1 inch.

1f in doubt about a pump, screw the pump plunger down onto the bottom valve assembly, and raise both assemblies Lc
the top of the pump. Look inte the bottom of the pump barrel, and if the pump has a recessed section in the bore, the pump-
rard has to be raized 7 inches when connecting up.  If it is nol recessed. the pamp rod has only to be raized 1 ineh.

4.POST TOWERS—

fin oil overflow pipe side o
tower fit—
17Et, Mill:

{a) Heads of Top Tower Castin
boltz to outside of tower.

(b} Flat Braces inside tower leg
(o} First Girt outside tower legs.

21ft. and 25ft. Mills:
{an) Top Braces inside tower leg

{by Bent Girt, with bent sectia
towards inzide of tower, |
clear oil pipes.

FOR 21 FT.& 25FT. MILLS
THIS GIRT FITS ON -,
OUTSIDE OF TOWER a

PUMPROD 137

Arrangement of Top of Tower for 17ft,, 21§t and 251, Afells
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BALANCING OF SOUTHERN CROSS DIRECT ACTING
WINDMILL WHEELS—~“R” PATTERN

We supply Balance Weights with all Southern Cross Direct Acting Windmills te balance the Weight
of the Pumprads.

If Balance Weights are not used, then the Mill, besides having to lift the water, will have to lift the
Mumprods on each upstroke.

The extra load of pump rods can be counter balanced by attaching balance weights to the rear zide of the
wheel arm but no further out along the wheel arm than the intermediate ring . Determine the number to use by
trial, placing them Dﬁl:*-‘-'ﬂite the Crank, but with not more than one balance weight on an arm, as shown in the illus-
tration, “Balancing the Wheel"”. Remember, on no account must the balance weights be placed on the wheel arm
past the intermadiats ring.

When properly balanced the Wheel chould stop in almost any position, tending rather to become sta-
tionary when the Crank iz well past half-way on its upstroke rather than in any other pesition of the Crank.

"h,r To balance, first see that the pump piping is full of water, so that the loss of weight due to the rods
being in water iz allowed for, and then attach the Balance Weights as stated above.

Tt is found an advantage generally te attach a Leading Weight as shown, to assist in carrying the Mill
over the end of the stroke.

A Mill connected to a Syphon Pump will probably need only ene DBalance Weight.
DO NOT OVEREALANCE THE MILL,

N To give some idea of the weight of rods to be balanced, a 21ft, “R" Mill working on a 400ft. lift, using
i;n. PiFﬁuﬁ,“ s, with Marlk KE-E Berewed Pumpred Joints, would have an effective weight of rods to lift equal to
about b .

"'his extra load on the Mill will seripusly overload it, and make it sluggish to start in light winds. But
if Balance Weights are aitached they counter balance the 5001b. weight, and the Mill has only to pump water.

4 *"l.. SRINOLE

L—§. ._.._Il

l.__ s |/ |

\ / i S JmaancE
! e L WEIGHTS
Y ~a - r
. 1 ;

BALANCING THE WHEEL

NEVER tic the wheel to the tower, as this will prevent the Mill from
turning on its turntable should the wind change, and could result in
serious damage if the wind change was violent.
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Pump Troubles.

This section has been written with a view to assisting in diagnosing and remedying pump troubles. It
should be read right through earefully hefore commeneing to attend to a Pump. Everyone should be careful when
a Pump is not working, or working indifferently, to observe it while the Mill or Engine iz working, before com-
E-Eem:]inp; to pull it up, This ohservation of the symptoms will mest usually enable the trouble to be seen imme-

iately.

The most usual signs of troubls encounterad with Well or bore Pumps are:—
(1) Pump not delivering any water.
{2) Pump delivering a steady supply but less than previeusly.

{3} Pump delivering a full supply when started, but eutpat gradually diminishing as pumping is continued, oeca-
sionally aceompanied by:— )

{4} Pump making slight knocking noise and water splazhing out over the Spill Piece,

(51 Or loud ]crina:king noize on down stroke, eausing whole Alill te resound accompanied by diminished supply, or
none at all.

{6} Water l'ueeljling' in pipes when FPump is stopped, and perding some strokes before water reaches the top when
it iz started again.

7] Spasmodic action, Pump delivering full supply at times and abruptly ceasing, and perhaps starting again just
as nhruptly. )

Mo, 1 may be caused by:-—

{5) Eroken l'ump Reds or Joints. -

(k) Worn-out Leathers,

{cy Plunger Valve holding up.

(d) Bottom Valve holding up.

(¢} End of suction above water, or hole in Suction Piq‘c above water level,
{f) Leakape in Discharge Pipe between Pump and T-Piece,

{g) Suction Pipe completely blocked.

i{h} Suction Pipe too long; that is, Pump too far above water level,

{a) 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 Rods are broken by turning the Windmill by hand. The absence of any apprrciable
resistance to the turning will indicate broken Reda.

{b} Worn Leathers do not usually canse a complete cessation but rather a steadily diminishing supply, Know-
ledge of the length of titne the Leathers have been in use iy o guide to their condition. It iz advisable to
study the ether symptoms and if they can be gliminated it may be decided that worn Leathers are the eause
of the trouble; that is te say, that if the diminution has been continuous over a period and there is no knock-
ing or splaching of water over the Spill Piece and the Pipes stay full when the Pump is stoppod, worn
Leathers are certainly the cause,

{e) When the Plunger Valve is held u? by some obstruction, the water in the Discharge Tipe will stand at the
level of the T-Picce with practically no meovement when the Pump iz working. A few sharp blows on the
rofs while it is working may cause the Valve to seat correctly and commencs pumping. This, however, iz
not o permanent remedy and it is advisable to get the Pump up and fix the Valve at the first opportunity.

{dy If the bottom Valve is held up the water in the pipe will rise and fall with the Rods. The remedy is to gt
the Fump up and remove the obstruetion.

fe) A hole in the Suction Pipe above water level or the suction being completely above the water will cause the
Fump to deliver air instead of water.

{£) A leakage in the discharge is not usually so large 28 Lo cause complete stoppage in delivery but rather a ve-
duction. A split pipe will be indicated by diminished output from the Pump and when the Pump iz stopped
the water in the Pipes will recede. {See Caze 2c.)

} Tf the Suction Pipe is choked no water at all can enter the Pump.

} No Pump should be more than 20 feet vertically above water level; less if possible. If a Pump has a long Suc-
tion 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 Page 21.

Case Mo, 2 may be caused by:—

{a} Worn Leathcrs. {c) Leakage in Discharge Dipe.
(bY Worn Valves, (d) Diminished supply in berc,

{a) If, when the Pump is stopped, the water stands at the top of the Pipe, the cause of a diminished supply is
most usually worn Leathers, or a worn Plunger Valve, or both. Pull the Pump out and renew the Leathers
and examine the Valves. See eagez (b) and (c).

(b} If the :}..eathers are good and the Valves only are leaking, then the wuter will recede when the Fump is
stopped.

{c) A leakage in the Delivery Pipe will probably take the form of a split pipe, and in this case the water will
recede when the Pump is stopped. A split pipe ia 2ometimes difficult to locate. All pipes should be examined
earefully as they are pulled up. It is advisable to replace a split pipe with a mew one, but if a new one is not
available, the split may be repaired by eleaning the pipe thoroughly with a file, if necessary, over the whole
length of the split and binding stout galvanised wire tightly round the pipe, continuing beyond the end of the
split and then soldering this wire to the pipe over the split.
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Casos Nes, 3 and 4 will be caused by a failing upply in bure or well. After Pump has hecn stopped
for zome time it has a body of woter to start on which bas acenmulated while it has not heen working, When this ac-
cumulation has bheen exhausted and the supply coming inte the bore or well is not suflicient to fill the Pump at ei1ch
stroke, then part air and part water is pumped, and it is the bubble of air rushing up the pipe under prissure
which eauses the splashing of water over the Spill Pisce, The failure of the supply can he definitely proved by
pouring a plentiful supply of water into the hore or well while the Pump is working aml immediate alleratiow
will hie seen in the amount of the dizcharge.

Case No. 5 will be caused by either too long 8 Suction Dipe, toe small a Suction Iipe, or the Suetion
Pipe being partially choked. What happens is that the water does not flow inte the IT'ump el behind  the
Plupger when it i on the up stroke sufliciently fast to fill the space leit vacant hy it, which trmis to cause a
partial vacuum below the Plunger, On the commencement of the down stroke of the Plunger the whole of thr
witer above the Plunger falls with it through the partial vacunm until the Plunger meets the water impiizoned ir
the bottom ef the Barrel. Water is practically incompressible aml the rezounding knock which oceurs iz water
hammer, set up by the sudden arresting of the long eolumn of water which is abeve the Plunger. Thiz wuter
hammer [s very often miztaken for o knock in the Windnmill itself. Certainly it can ound az if it i=. The knock
will not do as miuch damage as might be expeeted, but will probably cause split Pipes or split Fump barrel ulti-
niately. To aveirld any possibility of thiz happening a sound vule is to have not move than 18 feet of Suction Pipe
Lelow the Pump and see that it is at least half the diameter of the Pump, and sec that the Stwainer and Check
Valve, il any, pive a waterway the full size of the pipe.

Caze NMo. 6 will be caused either by leaking Valves or leaking Delivery Fipe-. fee Xoo 2 (b)) and (ch

Case Mo, 7: This 12 not unusual in old Pumps. [t is covsed by reole and ruxt from the inside of the
Pipes falling down and holding up th: Plunger Valve. Eece No. 1 {e), on Page 20

Care of Pumps.

Testing Valves for Leaks

The following notes will be of assistance to those not familiar with pump repairs:
(1) When renewing Bueckets several paints need care:—

{a) Soak the Leather Buckets in water to allow them te swell before fitting, and when fitted to the Flunger
gee that it works Freely in the Cylinder.

{b1 When cutting out the centre of the Buckets be careful that the hele is comcentric with the outzide of the
Bucket. To do this place the Cage inside the Bucket so that it is even all vound and mark the circle of
the inside of the Cage with a peneil,

{c} When assembling or dissembling the Pump do not use pipe tongs on the Cylinder—one on each of the
hexagon ends will de.

{d) To unserew the plunger, place the cage in & vice so two of the webs sit against one jaw and two against
the other jaw. Allow the cage to sit loosely between the jaws and do oot use any pressurs or the capge
may be damaged, If a vice is not available, hold the cage by inserting a bar through it. The plunger
fu}llower may be unserewed by holding a short piece of bar against the lugs provided, and tapping it with
a hammer.

{e) When reassembling screw sverything up tight.

{?} Leaking Valves are not difficult to locate; test the bottom one by filling the Barrel and watching underneath
the Valve for leakage. The Plunger Valve can be tested by inverting the Plunger and holding the Valve
ugainst its seat with the fingers, {See illustratien.)}

Fill the inside of the Plunger with water and wateh for leakage between the Valve and its seat.,

If the Valve is held up it may be caused by an obstacle between the Valve and its zeat or by the Valve
itzelf jamming against its Cage. When testing Valves it is well to see if it iz possible for the Valves to jam
by trying to make them de se by hand.
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Air Chamber

An air chamber is used to keep the water flowing evenly through the delivery pipe instead of being de-
livered as separate surges after each up-stroke of the pump. Due to the even flow of water in the delivery
pipe, the pump does not have to make a big inersase 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 cloze as possible to the
pump. Where the pump is down a bore, fit the air chamber as elose ag poasible 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 is opened
for draining. It is also advisable e fit a check valve on the inlet side 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 CHAMEER IS USELESS IF IT I8 FULL OF WATER. Dus to
pressure in the delivery pipe, the air in the air chamber is gradoally 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 periodically. Periods between draining will vary
with different installations, and experience will indicate how often it is necessary,

Suction Chamber

The purpose of & suction chamber is to provide an even flow of water in the
suction pipe to Syphon Pumps instead of a flow which stops on the down-stroke of
the pump. The suction chamber aleo acts as a reservoir and helps supply water which
will flow immedistely behind the plunger on the up-stroke, and so prevents water
hammer. During the downstroke of the pump the water in the suction pipe keeps
flowing and replaces the reserveir of water in the suction chamber,

The suction chamber has a cushion of air as in an air chamber, but unlike the
air in the air chamber it is not absorbed by the water—instead the size of the air
cushion increases. The top should be screwed off the suction chamber periodically and water poured in until the
chamber is three-quarters full, leaving one quarter of the chamber as an air cushion. Periods hetween filling®
will vary with different installations, and experience will indicate how often it iz meceszary.

Fitting Aér Chamber
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Parts List for Direct Acting Windmills—"R" Pattern

IT 15 IMPORTANT WHEN ORDERING A PART TO GIVE THE MILL NUMBER AND SIZE, AND THE
PART NUMBER AND NAME. THE NUMBER OF THE MILL 15 STAMPED ON THE WHEEL HUB END OF
THE MAIN SHAFT AND ALSO AT THE BOTTOM OF THE MAST PIPE, JUST ABOVE THE TURNTABLE.

171t 21Fft. 25ft.
RF EG RH
RE 1B RG 1 RG 1
RF 24 RG 2D RH 2@
RF 3 RG 2B EH 1B
RF 4 RG 4B RH 4
RF & RG 5B RH 5§
- kH GE
RF &C RG RC RH &B
RE 9 RE 2 RE 4
# RE 10 RE 10 RE 10
RF 11D RG 11D RH 11C
RF 12 RG 12 RH 12
EI" 13D EG 13D RH 13C
REF 14B RG 145 RH 14B
IF 15 RG 150 R 150
RE 17 G 17 RG 17
RE 15E RG 181 G 188
RE 193¢ RG 19B RG 19H
REF 20 RG 20 RH 20
RE 21 RG 21 RG 21
RE 22BE | RG 2ZB RG 228
RE 23 | RG 23 RG 23
R 24 | RG 24C RG 24C
- — EX AV 20
|
| AV 27 AY 27
RE 28 G 28 RH 28
RE 20 | RG Z TH 29
J 29 J 24 J 29
RE 30 | TG 30B RG 30
RE 31C RG 31B RG 311
RF 32 RG 32 RG 32
AT 34 AT 34 AY 34
RE 36 "G 36 RG 36
AS 37TB | AV a7 f AV 87
> RF 39 | RF 39 = RF 39
R’F 43 | Ri; 43B | TH 43
RF 44 Rz 44 | RG 44
KF 45 RG 45 RG 45
B oA RBG 46 RH 46
LE 48 | EI 49 EE 49
RE &0 RE &0 R &0
RE 51C | T3 510 w10
RF 52 RG 52 IH 52
RF 53 TG Ga RH 53
AV 54 AV 54 AV 54
AV ES —_— —
RF 560 RG 5601 RH &6D
REF 57 LG 576 IH 571
REF &8 R{: LAD RH 8B
RE GOR RG &0 RG &0
RE &1E RE GIH RE 810
RE G2 RG 62 RG 62
RE 64 RE 64 RE /4 |
EE 651 Rz 650 EH 6&5B |
RF 66 RG 66 RG 66
RE &71 RG 6TR RH &7
RF 680 RG GEC RH GRD
RF 72 RG 72D RG 72D |
RE 73 RG 73 RH 73 |
DH 75 DH 75 DH 75
RE 75 RG 75 RG 75B |

Mo, O

B
(=)

Fost
Post
3 Post
Fost

Gk s P e s e 2 B D e e e e b ek e b b e e e e e e e

PRy
LI e

ek i

B3 13 b b sl

[y
[=3]
7
:H_I—l-
L]
o
fo.

[ kot L BT L [N L

Mame of Part

Main Casting with Mast ipe.

Crankeasze,

Crankease Cover.

Wheel Hub.

Bottom Half of Main Bearing.

Front Bearing Cover,

Crosshead.

Swivel Flange.

Stap for Vane Hinge.

Connecting Hod (Short Streke).

Vane Hinpe Casting.

Crank (Short Stroke).

Vane Hinge Hearin%

Turntable Bady—3 Post (Roller Type Turntable).

Top Tower Casting—3 Post.

Taop Tower Casting 0il Ring.

Pivot (oller Type Turntablej.

Top Half of Main Bearing.

Pump Rod Guide.

Pump Rod Guide Box.

Top Tower Casting Cover.

Large Reefing Pulley (on Top of Slide Bars).

Reefing Fulley {on Platform Bracket and Tower
Chain Guide).

Vane Clip Casting.

Vane Stay Clip.

Check Chain Clip.

Top Reefing Pulley Spindle Washer.

Zmall Reefing Pulley {on Bottom of Slide Bars).

Turntable Roller Race.

Pump Rod Guide Box Inspection Plate,

Halance Weight.

Turntable Stop.

Thrust [lock.

Vane Hinge Bearing Oil FPipe Collar.

Thruzt Collar,

Whaal Hub Key — Back.

Wheal Hub Key—Front.

Crank Key,

0il Pump Packing Washer.

Cover for (4] Overflow Pipe,

Fump Iod Connection.

Connecting Rod (Long Stroke).

Crank (Long Stroke).

Reefing Winch Clip.

Small Sheave Pulley (on Platform Bracket and
Tower Chain Guide).

Main Spindle.

Slide Bar—Right Hand.

Elide Bar—Left Hand.

Turntable Roller (not illustrated).

Reefing Pulley Spindle {on Bottom of Slide Bars).

Pump Rod Guide Rod.

Puamp Rod Swivel Washer.

Crankpin Washer,

Slide DBar Tie Rod.

Big End Connecting Rod Bush,

Small End Connecting Rod Bush.

Top Reefing Pulley Spindle {on Top of Slide Bars).

Crankeaze Dowel.

Reefing Winch Washer.

Pump Eod Bars.
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PARTS LIST (Continued).

17§k 215t 25Ft.

RF RG RH No. OF
RF 77 RG 77 RH % 1
RE 78 RG TB | RH 78 1
AT 85 —_— fameen 2
EF100 GC 88 | GC BB 1
AT100B | 3
RF102D RG102D | RH102D | 24-30-30
RF108C L{108E RHI108E | 8§-10-12
RF10%9 RG1o048D EH1049C 1

AVIIOD AX110 ]
RF111 RGI11 RH111 1
HF112 RGL1Y RH112 1
RE113 AViis AX118 1
RG114 RH114 RI114 1
RF11G RF116 RH1161 1
RE117 RGI1TE RC1170 |3 — 3 Post
4 — 4 Post
118 RG118 RH118 1
BRELIS 7 RG11% RH119 1
RE1Z21C RG121 EH121 | 1
RE122C G122k RH12ZH 1
RE123 RG123 RH123 | 1
RE124 nG1zd RH124 1
RE1258 LG125 RH125 1
RE126B | RG126 RH128 1
RE127 @ TRE127 RE127 1
RE128B RGIZ2ER | RG128B o
ATI1298 AVi2e | AX129 a
RE121 RE131 i REE131 1
RF132 RG132 | RH132 1
RF134D RG124B | RH134C 1
RE136G AVi13as | AVI13G 1
RE136 AV135 AV136 1
RF137C RG13TC RH147E 1
REF138 G138 RH1358 1
RE139 RG1aon RG139B 1
RE140B RE140B RE1408 1
RE141 REG141 RH141 3-4-5
RE142F RG142 EH142 1
RE143 RG143 RH143 1
RF145 AWI14E RH145E 1
RE146 RG146 RH146 2-4-4
EE150 RG150 RG150 1
RF151 RG151C RG151C 1
REL36 RG166 RG156 1
RE158 RE158 RE158 1
RE1549 RE150 RE15:9 1
RE162 REl&2 RE162 1
RE163 BRE163 RE163 | 1
RF166 RF1as | RF166 | 1
RE147 EE167 | RE167 1
RE168 RE169 | RE16% 1
RF170 OF1T0 | RF170 1
RE171 RE171 RE171 1
RE172 RE172 RE172 1
RE173 RELT3 RE173 1
RE174 RE174 RE174 1
RF1%5 RF175 RF17% 1
RE176 RE176 REL76 1
RELTT RGL1TT RG1TY 1
RE178 RG178 RG178 g
EFi74 RHiTS RH17% 2 — 3 Paost
4 — 4 Paost
RE180 RG180 RHI180 1
RF188 RG188 RHI1BH 1
RE189 RG18S RG159 | 1
—_— —_— RH191 | 1
REF194 RG194 RG194 1
- RG196 RG195 | 1
S G197 kG187 1
_— RG158 RG1498 1

Mame of Part.

Reefing Pulley Hracket Stay.
Check Chain Bracket Stay.
Vane te YVane Hinge “U" Bolt,
Pump Red U™ Eolt,

Vane Sheet U™ Holt,

Fan.

Wheel Arm.

Reefing Chain.

Vane “U" Bolt.

Yane Stay,

Cheek Chain.

Check Chain Spring.

“mall Fnd Bush U™ Bolt.
Reefing Winch Wire Hope.

Turntable Centering Jack.

Sheet Iron Cover.

il Splash Guard.

Itatating Platform Angle (Wheel Side].
Rotating Platform Angle {Vane Side).
Crankease Reefing Pulley Bracket,
Check Chain Bracket.

Left-hand Hotating Platform Bracket.
Right-hand Reotating Platform Dracket,
Matform Ladder.

Platform Ladder Stay.

Vane Rib,

Spout Pipe for 0l Ring to Crankease 0§l Pipe.
il Pipe from 0il Ring to Crankeaze.
Vane IMipe.

Distance Pipe for Reefing Pulley DBracket.
Distanee Pipe for Check Chain Rracket.
Pump Kod with Swivel.

5Stand Pipe in Crankease.

Tower Reefing Chain Guide Assembly.
il Stand Pipe in Top Tower Casting.
Long Rotating 1Matform Board.
Platform Ladder Support.

Diagonal Platform Support.

Vane Sheet.

Short Rotating Platferm Beard.

4 Post Top Tower Casting,

4 Post Turntable Body EEuller Type Turntable).
0il Overflow Pipe from Top Tower Casting,
Jil Pump Lever.

0il Pamp Lever Rivet.

il Pump Connection.

(Hl Pump Lever Fulcrum.

il Return Pipe on Fump.

il Pump Body.

0Oil Lid.

Ol Container.

Oil Pump Pluanger,

0§l Container U Bolt,

0il Pump Fipe.

il Pump Packing Nut.

0l Fump Reducing Bush,

0il Pump Valve Seat,

Pump Red Clamp Plate.

Pump Ttod Connection “1I'" Dolt.

Thrust Block Support. .
Wheel Hub Key Locking Wire.

Felt Strip for Crankease,

Felt Strip for Guide Bar Box.

Felt Strip for Crankease Cover.

Tower Reefing Chain Guide Assembly (4 Post).
Dverflow Pipe from Turntable Body.

Overflow Fipe to Guide Box (3 Post).

Overflow Pipe to Guide Box (4 Post).




# SOUTHERN CROSS WINDMILLS—"R" PATTERN

Pags Twenty-five

PARTS LIST (Continued).

176t Z1£t.. 25f¢,

RF RG RH | No. O
RF200 RG200 RG200 | 1
RF202 LF2n2 | REF202 [ 1
RF203 RG203 | RG203 1
RF212 RG212 nG212 1
RF217 RE217 RF217 1
RF218 RF218 RF218 1
RF219 RF219 | RF219 1
RF220 RF220 | RF220 1
RF221 RF221 | RF221 1
RF222 RF222 | REF222 ]
RF223 RG223 | RG223 1
RF250 RG250 RH250 8-10-12
RF251 RG251 | RH251 3-10-12
RF252 RG252 | RH252 8.10-12
RE254 RI254 | RF254 24-830-36
RF255 RF255 RF255 24-30-36
RF256 RF256 RF256 24-50-36
RF258 RF258 RF258 | 24.30-36
RF259 RF259 RF259 | 24-30-36
RF520 RF520 RF520 | 2-3—4

| o-4-4
RFH03 5038 RHA0SE | 1

Vane Hinge Bearing Qil Pipe.

Name of Part.

Vane Hinge Bearing 0il Pipe Collar Gasket,
Pump Rod Guide Box lnsgecliuh Flate Gasket.
Larpe Heefing Pulley Bush.

Reeting Winch Eody.
Reefing Wineh Drum.
Reefing Winch Gear.
Reefing Winch Waorm.
Reefing Winch Handle.
Reefing Winch Gear Rivet.

Top Tower Castin
Section of Wheel

Cover Seal.
uter Hing.

Section of Wheel Intermediate Ring.
Section of Wheel Inner Ring.

Fan Outer Bracket.

Fan Intermediate Bracket.

Fan Inner Bracket.

Fan Outer Bracket Stay.

Fan Intermediate Bracket Stay.
Wheel Hub Locking Screw.

Slide Bar Tie Hod Locking Sercw.
Crank Locking Serew.

Crankpin Bolt.

=

HY R

M.

Wheel Arm Hub Bolt—13in. x §in., 17£t.; 1iin.
x iin,, 21ft. and 25ft.; Galv. High Tensile Bteel
Bolt. .
Fivot Setscrews—3in. x 3in., 17ft.; lin. x @in,
21ft. and 25ft.; M.%. Bolt without Nut. )
0il Pump Lever Fulerum Setserew—Ilin, x Rin.
Whit.

Buzpension Strap. 5 .

Suspenzion Strap Nut—3in., 17ft.; 1in., 21{t. and
25ft.; M.E. Nut. .
Crankpin Bolt Nut—2in., 17ft. and 21ft.; §in,
25ft.: M.S. Slotted Hex. Nut.

0l Pump Valve—3iin. Dia. Steel Ball.

04l Ring to Crankease Pipe Elbow—#in. F. & F.
Elhow. . .
il Supply Pipe Nipple—3in. to #in. Galv. Pipe
Reducing Nipple.

gﬂiiFSuppIy Pipe Elbow—4in. Galv. Pipe Elbow F.

Guide Box Reducing Bush—1in, to 3in. Galv. Pipe
Reducing Bush.

Reefing Wire Thimble—No. 4, 171t
Mo, &, 25ft.

Reefing Wire Rope Clip—3in,, 17ft. and 21ft.;
5/1Bin., 25ft.

Fullout Wire—3%in. Cireum,, 17ft, and 21ft.; 1lin.
Circum., 25ft.

0il Bupply Pipe Connection—2in. P. to Zin. 3L
End Connector.

Overflow Pipe Tee—1lin. Galv. Tee, 21ft. and 25ft.
Overflow Pipe Backnut—1lin. Galv. Backnut, 21t
and 25ft,

Owverflow Pipe Plug—1in. B.5.P. Galv, Plug, 21{t.
and 25ft.

0il Return Pipe Connection—3iin. P. to %in. M.L
End Connectaor,

and 21ft.;

CONMECTING RODS AND CRANKS.

17ft. 21f¢ [ 25§t No. O
RF 13D | RG 13D | RH 13C
Tin. Strake iin, Strobe | 8l%in. Stroke 1
RF 53 RG 53 RH 53
Sin. Stroke W0in. Stroke | 1Zin. Stroks 1
EF 11I» RG 11D | RH 11C
Tin. Stroke Biiin, Stroke | olgin. Stroke 1
|

RF 52 RG 62 | RH h2
Bin. Stroke ' I0in. Stroke | 1Zin, Stroke 1

Name of Part

Crunk (Short Stroke).
Crank (Special Stroke}.
Connecting Rod (Short Stroke).

Connecting Rod (Special Stroke).
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