
Directions for Erecting

SO{JTHERN CROSS
55C " Paffern TVindmills

and for F'ixing Troughing

March, 1922
Re-ad carefully riglrt tlrrough before slarting creeting, and rake care rlrar each holt is used in its

correci pla.e.. BPfore starling to ere.t .heck over all rlc paris in orrler ro make sure rhar tLe complete
our6r is on the ground. The derail of rbe ?fr. *c" Pariern Mi is somewhar difrerenr from rhe 6rher
three sizes, bur these insrrucrions will be sufficient to erect il corr€ctly.

. _ _To assemble a tower, bolr tbe towe_r legs to.lerher in their full lengths, using |irr. x 5/l6in. cup
head bolts a! rhe joinrs for ?fr. and 8ft. mill towe-r6" fin. x ]in. for l0ft mili rowers, iin'. x Sin.'cup heah
bolrs for l2ft. mill towers. Lay our two lbgs and raise rheir rop ends on ro , srooi or other suitable
arricle. and bolt in the rower castings ,{ and B, 6gure I. The- rower legs fit inside the roD tower ca6t-
ings, s[orn ar ,{, and are bolterl ro-rhem by bolr'as under.

?ft., 8ft. I0ft. and 12It- mill torvers, 6 bolts, lin x gin. hex heail,

The bottom tower castings, or ma6t pipe guides, are boltetl to the tower legs by bolts, as under:-
7ft. anil 8ft. mill towers,3 bolrs, tlin. x *in. hex.
lOft. mill towers, 3 bolts, U x gin. [ex.
12fr. rnill to\,ye$, 3 bolls, llin. x $in. [ex.

These bolts also take three o{ the brackets supporting the top platform.

. - Bolr tlre cro-s-s anghs between r[e legs, but note that onc ol eo.h sea ix ltooi.leil uith t@o holes
tor bohiry the la er to, onil these cross gih uith tlrc holes in n:./,s.' be all kipt on tlrc samc side o!
the touer.

Before screwing the nuts on the bolts r,r,bich holl rhe cross girrs. nut on one of the links is shown
at C, but omit them at D and E. Then bolr rhe rLird leg in place a"d pir in rhe bortom sel of aross girts
to -support the projecting end, after whicl tLe rernainirrg cros. angles- may, be bortled in, anil the lLks
bolted on, omitring rhem al D antl E as before.

' 
Before purting the flar braces on the rower. ir is neeessary to park the centre of rhe tower up

so that there will bi no sae in iL The braces are now nut on- the lower ends of rIe botom Eet ar;
bolled on to the tower legi hy rhe bolrs ar D, bur tLe top .nds ".e bolled lo lhe free ends o[ rhe link
at C, lhe lower ends of rle Dexr Eeri€s of braces being fasrened by the same bolts_to rhese links, but
on the opposire sid€, so that the link comes berwe:ir rbe rwo braces- The ends of all rhe bracej will
Le fastcned to tbese links in like manner, but the top end of the lpper 6et of braces will be bolted'one_on each side to eyebolts l?, wLicf pasi througL threc holes in tLJ'mast pipe guide ..8.. A careful
study of the 6gure Leforc starring io pur together will save rhe erector time aid trouble.
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The eyebolts are now to be rigLteneil up simultaneously bygiviug the nuts on each a few turns at a rirnei all other nur6;o b;Ielt fairly.loose till the diagonat b.,ces come tighr, when all nuti
must be nipped up. - Tbe short brares CC are sim-ply bolted on. and
serve to prevenl rwisring in rhis parr of the rowei: rhev should bc
put on before tiglrrening up the iyebotts.

The ladder is faeteneil at tLe top by bolrirg to rhe cross sirt in
the 7, I, l0 and l2ft. miu rowers, and is secured ro the othei cross
girts by two hook bols at each intersection. The main ol'arform
is bolte,l to three bent wrought.iror brackers which are bolted ro
the tower legs at II.

There is one particulrr way ro IIUI lhe plarform on ao that it
will be tevel when the tower is erecred.

The lop platform is fitted on tof!. and 12fr. mills only, and
consists of three pieces of hardwood, each bolting to two brackets.

, Three of the brackets are put on ai ihe same timt as the mast pipo
guide- The other three.brackets bolt to the lound holes adja-cent
to the ma6t iipe guide, using lin. x $in. bexagon bolts.

Round hardwood blocks, about l2 inches in diamcrer, ser in
the ground altout 4 or 5 feet, and shaperl ro suit tho towcr leg, wLich
is inclined 2 inches to the foot, inake a very satisfactory foundation.
Thc blocks should bc shouldered 12 inches down for tbe tower legs
to res! on, an;l shapea to the required anglc and incline.

tJso a level with a plumb glass in it to get rhe right inclinc; if
rhe block is shouldered down t2 inches a leval helil upright agaiast
lhe corner al 1be boltom should be 2 inches ofr a! the top. The
shoulders of rhe blocks must be perfectly level, eacb with the orhcr.

Vhen specially oriler€d, sleel anchor posts with cast iron fea
can be supplied suitabl€ for Southern Cross towers.

The tower being assembled, mea6ure the distance betlfeetr the
inside of tower legs at the borlom. Make a lrirnglo 4 iaches nar.
rowcr than lhe spread of tower at base, out o[ tankEtanil boarals or
orher material on job, place it across bore, or weU, tskiDg care that
each Doint of triangle is an eqoal distanee from centrc of bore, or
rhat part of *ell *here it is iniended lo place the pump p;ping. To
allow for rle inwartl slope of the'to*er blocks keep the centres of
boles six inches further apart than th€ distance measured across
rhe base of the lriangle iust.made'

The foltowing table as lo the depth ot holes lo be sunk for rhe
difierent size mitli, and rhe s;ze of blocks should be strictlv observed.
Too much sir€ss ;annot be laid on ihe imporLance of having rhe
blocks of large .liameter and wetl sunk in the ground. The
rpproximate spread o[ iowers ;s also given: _

Depth of holes
for blocks.



""* ,lll:^:1.: -L]:ir"^ll^l,i:i::.1 'he 
outside e,lsc or eacl, blocr ar rop shour.r projerr about rrrree ircrras bevonrr triangre.Kam rhe l,lorks $.ell. espcrially the bortonr-rwo feer or so. Nait Larrens hori,o'ntaily .; ;iit; J p.-*i"- 

""t.'r, ts ;r"1,".al,ove Frou ,l surlare, a[d (ul oF (o{s of blocks ]pr.pf. Remove bitlens ro 12 inches lower. and,ii"t. ",_"rr;-;.r" .ia.of posts. Take rneasurements rareful'ly to. ensure the legs of ro-.. ntii,g the posts, and 
"1.; 

'd;i ri;;-i;;;; ;hen erectedwill be plumb over the centre of bore. _ The losts may be squared on 'riit, nn ' a*e 'oi ,ar.,- ,"a 
-."i- 

a'.*r' ,,"i,r, ,r." 
""*.ll.",l*:l-":^, anrl 3 explain this clearly. TLe plarfoinr muir alway. hl'tottea on r" rr,. r.,,'.. 1.i.." ir," -irr ""gi," i"put rn ptace.

-@
w

,!1"..f.,'1

Fig.3.

Special Instructions for .. G " Pattern \ilindmills
Packed for Shipment by Sea

In- this cas€ the main windmill engine is partly dissembled and tle parts packed in a case' so that they are fullyprot€cled. _- 
Rcaslembte rle windmill engine as follow*-

.. Bolt,the angle iron roc}.er Erack-et ro rhe windmill. Tlle rwo rop Lolts go rLrough the [oles rlrilled in the moincaslrng and a longer one wilh ! washer goes through tLe tlrilled hole in tle bracket and rlroush rhe cioovc in themain, casting below, and to the rear of the b-otrom vane-bruckei ii* **t,". g."" 
".i-""- 

*"-t *J l"f 
'ttl"- 

l"or, ""a f""..on lhq main casrinc.

-^ -,-Flf.1h"-,"r1" hl"ge cssting. No,. !0.in }-osirion, p-ui the top vane bracket No. ll on and boh this ro rhe anglb brackeLas shown-rr tig.5. HoIr the rocker bearing No. l4-to-the ourer end of angle bracker No. 103. IAen bolt rhe-ang.le ironpump rod No. 104 to rhe ""st iron conneiring rod-N-o. 15, a"a p"t it,. 
"1ieti 

p;-i i"i a;;" ril;;eh ii';';ast-pipe of
*1:. -.:il -1"t,.9 until t'lre cast iron connecririg rod firs rJught-y'inro tt," .ic."J in itre mai, "*ii"e "i"".ir,. masr pipe.rake out lhe 5el srrew from the centre of tle crank nin and tlke off tle casr iron rvasher. Put rlie wooden pitman rodNo. 116 on rle crank pin and replace rle wasLer ".j ""r i"."*.-_, Now take the rocker. conr-iitin-g of rwo arrns each marked No. 12 bolred rogerlrer. Take oui rhe Lolr. The bosseson llre a.ms lh€n fit inlo the rocker bracket No. 15 at the ou:e. end and rhrough ihe wooden pitman rod and east ironconiecting rod at rhe orher enrl. and rhe Lolt i. rightened up.
. - TlIe reefing bars 62,63,64 and 6? are serrr iur bokeri rogether, Arr nge lh€m as slown in Fic. 5 and bolt on rolhe lugs on the main casling. This conrlleles tle re-assembling of rlre rnil[ engine ready for purrin! in rle tower.Fig. 1 shorvs how tlre wooden plattoinr is assembted. Nore-. One end of iactr p,ir- of b;a.r; ?.;; un,ler u',d rl,e

. orher end over tlre next pair.



I'IAST PIPE
curDE.20.

PU}IP ROD.

l0lLoVER
PUMP ROD.

w00D
PUI,IP

PIVOT CAP. 19.

IIB.TOP PLATFOR},1.0N
IO AND 12 FT }1ILLS

ONLY,

SWMEL BOY.22,

RCD

cul0E.ll9.

PI,LL OUT
WIRE.

To 1,ut the windnrill engine
inr^,1,c rower- first take ofI
rhe rnxst pipe pivot cap No.
19. Plate the eimbal ring No.
l6 rnd rollei cage No. l7
and rollers in position at
the top of the mast pip€.
The nrast pipe then goes
through the top tower cast'
ing an(l tl'e lower enil of it
through the bottom casriDg
or rnast 1ripe guide No.20,
Repl.rce tlre pivot cap.

Unrlo the bolts through'
swivel box No. 22, carefullY
observing lorr rhis attaches
ro the lower angle PumP
rods so as to be able to Put
it back the same waY later.
Bolt rhe purnp rod swivel
No. 21 to ihe upper PumP
rod No. 104 by means of the
two hook bohs attacireci to
it. Now fix.in position the
wooil guide No. 1r9. It is
6rst necessary to decide on
whiqh Jbg of the tower the
prrlloot winch will be li<ed,
and tlren place the wood
guide so that the pullout.
wire after corning through
it will pull away from the

. angle pump rod, It will be
necessary to cut No. ll9
wood guide away slightly
to clear one of fte diagonal .

brflces of the tower.

Having 6xed No. 119 wooil
guide, put the lower angle
pump rod No. 105 througlr
it, and connect up to rhe
pump roil swivel by bolting
on the swivel box No.22 in
&e same way os it \yas
originally.

. T22 VANE SHEET

WINDTl'LL
HAST

Fig.4.

89VANE

REETING
SARS

Next put, in. th€ 
-vane_ 

pip€. There are rrvo holes (lrillcrl in ir-one near tlre centre through one side only, and one

recess in the vine--ltihge casting. fhe lrote near dre rliddle of tlie'pipe nusr come on the $i(le rhar rvill be untlerncatll
ryhpn lhe windrnill is ereclerl. Cllmp rhe pipe wirh rwo U bolrs-,-'

REEFING WNCH
rswYEL6s.
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Bolt r}e vane sheet on'ro lhe vane Dipe, uring U holts, and thc r,ane clip castirgs No. 27 as shown in Fig.-S'
Tlre vane rlreet musr be in lire witlr rhe *i;d;'iit '"r"i 

pipe, so tl)ar when rhe windnrill is crcctcd the shect will }e
verli.ll-

Vane stay bar No. 89 and check chain No- 90 are pu! on togetherr using a U Lolt and clip Nos. 28 and 29, whni
rre sent out assembled as shown in Fie. 5. Tbe nip ,,..t"4 *,'tu goes into tLe ltole in the vane pipe' ancl so lor:ates
rtre enrt of rLe bar and rtreck thain "&.e"rlv. 

TIi"'other €n(l ot ri'e vane stay bar goes througL the hole in the top-of
No. 10 va,e binge casting anti rLe nut is tighiened up. The other end of the check chain is attached between bars Nos.

64 and 67 as "1,;*r. U;;. rhe bolt, put rlie link birweerr tle brrrs, replace the Lolt and disrancq piece, through tbe
link and ba's. *'1
"-'- -iii, 

,li"- p"ff-our chain on rs follows:-Tbe $ire or rod goes dow_n through rhe mast pipe, pump',rod svivel and

hole i" ihe ,"o'J e"ia" Fig. 4. The cLain goes over roller No. zo an,l sl,eave No. 25, and is then attached ro lLe vane
pipe by a bolt thiough rL; last link going through rhe lole ,lrilled in rhe piPe Fis' 5:

The windmill is now ready to lre pulled up.

The mill is hoistcil
before tbe sail nrheel is
holted on- Fasten a
plumb Iine to the pump
rod of the mill and rest
two of the tower legs on
dre shoulilers o[ r}e
wooden blocks to which
rhe tower is to be bolt€d.

For hoisting the towet
wo recommend a pole
rigs€d ss per Figure 6.
This requires to be kept
in a vertical position by
two or three good guys
fastened to pegs,securely
fixed in tLe groond at
conYcnient distanccs from
the pole, t}e base of the
pole to be sunk into lhe
gfound. ,

Before taising the pole attach to it6 upper €tal a freble or double block, accordins ro thc siza of mill to be hoiltcil,
and throogh it end the corresponding double or single block rhread the ropes. \flhei rhe pole i! up run otit lhc lower
block and Iasten it by a suit.blb sling to the tow;r ne.r the top tower ca;ting. Fasten a-bacL guy to the top of the
tower snd tound . stout peg.dr;ven inlo tJre ground about 20 feet iway in a direct linc wilh the iower snd 1roceed to
hoisr. either by pulling down on the loose end of the rope, or, if a straight out pull is desired, through a snatch block al
the lra6e of the pole. If the lart€r plan is adoite4 a Spanish windlass may be used on tie loose end when rhe weight
is too great for tlc assistance available- The pole employed should be at leaer iwo-rhirds the height of the tower to be raiseal.

Towers higher than 40 feet sbould always be built up from rhe blocks, and-even 40-ft. roiers may vrith advantage be
built up in this manner, stsrting by bolting the thr€e hottom legs ro the blocks anil placing cross girts, diagonal bracee,
etc., in position until the tower is completed, the milt itself ro be put irr to the towcr after erecrion.

Fig. ?.

. ., Another method of erecling is as slown in Figures 7 and B; tlre hoisting is done by a "spanirh windlass." The
windlass is usuclly a Iqngth of pipe for a winding le"ver, anil the upright piecefthe t'lischarie pipe, sent with almost every$rndrnrll outti. or two 6lour sallings may be used instead of tle piles.
- trgure 9 shows t}e lever attac[ed to the vertical pipe forming the body of rle Spcnish winillass and the posiiion

of rop-e during hoisting. Vhen loisring by rl,i" "rerli;, nio^ back guy-s are necessary.
, I'nmediately the toker is in position,- measure ro ihe plumt, liie'(anached before the tower was hoisred) from each
leg, and if afl tlree nreasuremerrs- do rrot correspond the iower is not plumb. Cur rhe shouldet away from under the
Iegs which show the longest m€asurement from tlie cenrre plumb line tii:t all are correcr. Then bore ihe holes tl,toughu* n"il",fllfii'1.'Hlh":**T:;" 

rrre ptumrr LoL musr rrrrne a,.",,r, ",", ,,*.",;;., u; o"* -,,." ,,* ,owe, is up.



Fig.8.

-.. . Before proceeding to assemblc thc wheel .rhch:the pullout winch to lhe tower leg, as shown in Fi[,4, using thc
Y bolts shown. See thst rhe winch is on the right leg- of the tower so ihr! lhe pullour ;i". *ill b" polling 'a*oy irom
the.angle iron pump rod. The pultour wirc- is- now -joined to th€ wire coming d'own t.o- ti" -itl. ir"-t*!r[ ad;u-sred r"
rea-ch -the wire rope,unwound from the winch drum, and the end is then pasied through thc hole-in rhe 

-swivei o! the
end oI the rope and made fast.

Wind the ll/indmill oat of gear before starting to assemble the aheel

Fig.9.

AssemblinE the Windmill Wheel
In the u:hole of these instructions it is tahm that the erector is stdnding

on the ,latform and aorhing from the back of the wheel.

Firql bolt on lhe arnrs, using lin. x iin. hex:rgon bolts, rrvo trolts in rhe back rlisc and one in rhe front, The arms
Lolt on the back of rhe rlises. as sliown in Fig, t0.

INNER RtM.-This is single and is bolred in the centre of tlre inner r.ross bracket in the nrm with lin. x 5/l6in,
blatk ltex,tgon bolts. The sertions have ar one end a hole for a 5/'t6iD. boh. Ar rhe orher, first a hole for a ]in. bolr,
then one for I 5/l6in. Place the firit section in position on top of the brncker so rhat the lrol'es for tle 5/l6in. bolrs
coinr:itle lirh rhe holes in the arrn brackets, and tlre entl with ]in. hole nr it extending beyoud rhe bracker ro the LEFT.
Now work to the righl, botting on one se(ion a! a lime- wirlt rtre erteusion or lap to the lefi, and on top of rhe previous

'secrion. PUT IN ONLY THE 5/l6in. BOLTS-the lin. bolrs rvill be pu! in when the farrs are bolteJ on, Tie right
h.rnd end of the last saction goes UNDER the left errd of tl,e lirsr section so rhat the join! rt each arm is Lhe some-



INTERMEDIATE Rll\I. This is double and
bolts on to tle middl'e bracliet on lhe arm wirh
*in. x 5,/l6in. black Lexagon bolts. The rections
for tbe inner and ourer divisioDs of this rim are
the same. They have a hole for a 5/I6in. boh
at one end, and at the oth€r frsr a lole for a ]in.bolt an.l then one for a 5/l6in. hoh.

Take two Gections of rhis inrermediare rim and
turn them end fo. end, that is so that rhe hole for
a 5/l6in. bolt is ar rhe riqlr land end of one and
at tle l€fr hand en,l of ihe other. rhar iE so that
distanee "A" mmes ol,posire disrance "B." Place
tle sectior| nearest r)re tower jn posirion in tle
w}ee} on top of rhe bracker, so ihar rhe 5/I6in.
holes coincide with dre holes in the arm brackets.
and lhat €xtens;on with the,lin. hole is to the
Iplt. The Eection away from lbe lower goe6 in
with the exreneion to the riglrr,

Now continue working to rhe riglrr, bolring
on the insid€ 6eclions with rle lar o] exreneion
to tl,e left. and on toI) of rhe privioos secrion,
and pur the outside sections wirb thc lap or
c:rtension to lhe rishr. THE 5/t6in. B0LTS
ONLY ARE PUT IN. Again the iin. bohs go in
when the fans are bohe; on.

OUTER RIM.-This i6 put on in exactly rhe
same way as the inlerm€diate.

FANS.-Tbere are rhree of these in each sec.
iion ,of rhe wheel except in rhe ?fL milt, whicL
bas four in each. The iosiile end of each is
tumed and punched to bolt to the irside rim.
BmcLets orc riveted on with hole3 pnnched to
bolt on to the intermediate ada outer-rim6. The
fans erc placed 60 that the cotrcave rurface ig
towards the-frort of rbe wheel-that ia, the eide
away lrom tlre tower. The bracketr gre shown in
full aril -the outline of the fans dotteil in in Fig. 10.

BoL the first frn ir posir;on on t[e immeiiate
Ieft of one arm. The brectets coBe on top of
the buler and intermediare rims.

I'he right hand side of thc fan rrill boh with
|iu. bolts to th€ holes iu the inside sections of
!e inr.rmediate End ourer rims iu6t ro dr€ lcft

of thc srm, and to rhe bole in the inner riln where
the Iap-comes-just ro the lefr of the arm again.
When rbis is done the bolts on the other Bid; of
the fan witl come in easily.. Now work io the lefr. The holts for t[c nexr
fan will show up plainly, anil the thiril {an in the
Eeclion comes in jusr lo tl,e riqht of the nexr arm.

The fan bolrs on one side oi the fir6t and tbiril
fan in each secrion, al6o Bake the joint in the
lap of the rims as will }e seen. Wlrere rhe fan
bolts lo the lap oI tLe inner rim use a lin. x lin.bolt, otherwise use *in. x *in.

Do no! tighten any boks unril rhe wheel is all
together. Then go over rlem and rishlen.all mo6r
carefu.[li.

NOTE POSITIOI{ OF

SAIL ARTS ON SAIL DISCS

DISCS

SAIL ARI'IS

Fig- I0.

IBA Rll1

':::L-':

DrsrANcE;rs GREATER r[AN DTSTANCE B.

NOTE POSITION OF ENDS A AND B WHEN ASSEI1ELED.

Speial atteuion should be giuen to a ttudmill ifurilg the fiftt manth
9r- s9 alter ercaion, as i:7u.ring this pqio.l tha. ,i"id""i" or" *ott
likely to occu.r. Bolts nwy uork liose uthile the mill it new. and th*
sho_uld. be goae ouer o ce or turi?e ond .iahteneil up. The sct screis
holdins tlre. crunkpin .ro thc Lrsa gedr oi-ll requte't hal! tum or so
alaef &orlttng ,omc l.ne.

OiIing
The windnill is now readv for oiling, and il is most important tlrar every working part should be well lubricareilbcfore it etarts work.
FIRST, usinc an oilcan. well saturate with oil tle fet parls in the rwo oil Loxcs on rLc wooalen pitmarr rod and theonc on the rotker arnr hrackar-

,,,rf 
",s?,:f1.D#i:"f"",1:-1 

,i1,"x1 ;ll il ilil:,il;ll,iflii.[l*:"::*]"*ll,il,H5;",,i:riT:,*l'.rrre oil jus, sbout

. THIRD. pack with grease lhe grooved recesscs iu thc rrvo vane hingo Lrarkers arrd in rhe nrasr pipe guirlc rounrl thel,rvot cap! a d grease rle leeth of rhe gear wheel and pinion.

ALVAYS USE SOUTHERN CROSS WINDMILL OIL AND bR.EASE.

",,, --Y-:-lT:-::t"-:T-q. s.oo,l bo-died lubricants besr suited for rle rvork, and we scc rr,ar rhc qualiry is unifomr. Cheap oilgarrq Srcssf arways rcsull rn greoter expenEe in the lonE rEIl.



Fixing Pumps in Wells, Bores, Etc.
Never allorv the bottonr of a suction pipe ro resr on .rhe borronr of a welt or bore. silt and debris usualty accrr-mulate just at LL€ bottom and rhis blocks up rhe strainers, 

"ra ir ii,io"..r", srop the pump working by ger.ing into lheralves it prevents th€ inrush of wrrer on the suuion st.ok" un,l ."""i," ," .ri*;ri"rr"d tlelivery. If the bore is slrallorvthere is not riruch weight of pipe, etc., antl no useful p""r*" 
""" 

rr" 
-r".r.tl 

by resring on the bottom. If it is rleep it isespcr:iallv harnrful, as the pipe sass and Boes into curves with rLe weigtr, an.l rhe rotl"s -"" .J ;;;;l i-1,"*'."."." ."".,

Fic. 11.

For bore holes hlng the pipe from a etrong
cross timber chqcked into posts at rhe 6ideE of the
bore Lole. If extra heriry pipe or tleep bores
use two sets of cross timbers anil four U bolts,
also a special iron clamp bohed or ro rhe top of
the cross timber in addition to the usual pipe
clips will be useful. The rop oI the pipe ehoull
be stayed up ihe rower. Figure lI shows how to
fix the posts, eross pieces, aid clamps for securing
the piping when hung in a bore. For wells rhe
pipe should be stayed every 30 feet or so ilown
the well but never belbw the maximuft height
of warer or loul air.

We always recommend our special brass slraher
and. our brass -intermediate valves below pumps
in bores or wells. They save oo end of t;ubL.
Avoid- suclion pipes longer rhan 12 or 14 feer,
mil if convenient it i6 w;ll to put pumps belbw
the warer level in bores end jusr^ imrirediately
above the wat€r for wells.

For pumping from cree},s or dams Syahon
pumps ate recommended. Thqy neyer iequire
pritning, but they must not be mor6 than 20 feet
(yerrical) above the water level, an,l the closer
rhey are placed to tho wat€r the 1e6E trouble they
give. The discharge pipe from a windmill should
be exrended well ov€r the edge of tank ss the
mill pumps most on wiDdy ilays, anil the water
will be blown over the edge of the tank if the
discharge is too short.

TroughinS
Staatlarrl troughiug consists of, anrl is scntiout as, curved galvuniseil sheets, benr angle framing legs, screwed and

curved outside clip bands of round iron and inside curved borv of flat iron, si<le angle framing with angls cross stays,
flanged ends, holding down spikes anil bolts.

To assenrble Lhe troug[ lay sleepers in t]re grounrl, all level rr 7tl. 10ins. distance from one anolher fo( B[t. 6he€rs,
anrl 5ft. l0in. for 6fr. sh€ers, oentre ro cenrre. In Ievelling rhese blocks i! is necessary ro level all from the firsr one, to
tlo otherwise is taking risk of error. As tlre 6xing proceetls, resr every eouple of sheets wirh water, raising or lowering
lhe sleeper logs ro an exncL level according to the run o[ rbe \ya!er.

Take a trough leg and loosely spike it down to the errl sleepcr. Put .in an outsiale bow anrl screrv about half .r
Iull nur both sida", lang tLe end of one trough sheet in tlris bow and rhickly co r a oouple oI inches of llre e rl of ir
rvitl' print or tar and pitcL.

Put two inside angles (4fr. lengrh for 8ft. sheers and 3fr. lor 6fr. sleers) in under tire rop of tle trough les rn(t
over the sheet, rhe angle extentling inwards. Bolt a cross stay atross the rnitkllt of the sleer of rroughing, securing rhese to
lhe side angles and trough sheet by'{in. galvanised bolts. Place the rrough entl in rhe trough, back fiom rhq end, flangc
irrwards, push and tap up ro lhe end. I! is dimcdr ro geL rhe enit in from rhe outside.
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Screw up rhe outside borps'on to rhe end tight, anrl take anotler leg and spike loosely to rfte next sleeper at such adistance rrom rhe first les, that tle centr€ or rlre "ut"id. l.* i"" ".*." i inch on to ,r," 
""a "i-,i"-i.o"ii .t u"r. l,.tthe end.of the first sheet hang in the bow of the "".rra'r.g ",J "p 

.e the first 1eg down hard. shove rwo ?fr. l,in.side angles for 8ft. lengths and 5ft. l0in. Ior 6tt. lengrhs, 
""a* tfr" "1"""a trough leg up ao th€ €nal of th€ first twoshort side angles anil bolt to the first cross stay. Pui a secorr,l 

"o.""d 
i.oogLi,,g sbeet in ori top of rhe fir6t, making ajoi,t-of 2in' well painted, and support.the end- in a bow .long rrorn " ii;.a r"g as before.. put in an inside bo*.unilerthe side angle and tishten the second.bow and proceerl, ;d,r;;;;t,1,-; Ehort lcngrL of sitle angle as ar beginnitrg. Tbe

i:,?n:ij"r,: *,j::_,1fr:_::I-,1 s" j::il: or ,r,"."r,.Jt", io, *iin" ;oio,". "li;'.ril";;i;;"1.;:; 
by bortingto the sheers and rhrough the crosc ansles. Thie is an *"tt, ;;;;;;j;#;;;"'fi;".

Fig. 14.

The preceiling instiuctions applv to erecting our standaril rrougLing in steel framing. wlrere catrlq or mixed stockare to h-? wst€r€d the trough nay be fixed as jusr described and an indelendent protccting rail f"lft, ." tfr. trough maybe supplied witl frtings for wood framing anil built in rLe frame as shown in Figure fr-urra u. a"s""t.j-li"r""rre",

---,. .Y]'."': ,:::rl'ng is supplied with finings for wood framing, a pair of uprights of rounal rimber shoulil be placed ateacD Jornt, and to these spike or bolt the straight angle sieel cross bars, sent in lieu of srandards; clip lhe troughing 'togethe.
as before described and fix a woorl rail along e;ch side of rtre rrough sireet, tLese rails ro le et,."t e.t trio *"'rp.iglr,. ,rafx rhe 

-edges 
of rhe trough sheels to the roll *ith 

"toot ""."*" .iu"",l about 12 inchcs ap6rr. If a top rail over rhetrough is wanted provide long uprights, bolt cross pieces at the heiglit <lesired, an<l tott u ce"r". .r;l "r."* iiri." "..*'rL#
" 

Tiougbing can.also be supl)lied with atlachments for rearlily fixing a wire fence in irs cenrre, rhe merhoil requiring noIurrhcr explanation thrn Figure 14,

Fig. 13.
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The Southern Cross.Windmill Winch
Erecting New Plants or withdrawing

Pipe-Screwing Gear we

Solid Die Typ" -for Piping

Let us. Quote You

Winch?
will Save Time and Money when
Pump for repairs, Etc. ln Eolt and
offer a wide range

Adiustable Die Tvoe-for
Piping and Bolt Threads
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WE STOCK PIPE VICES AND BENOH VICES
Write for Quotations

TOOWOOMBA
TOWNSVILLE ROCKHAMPTON
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A Good Kit of Tools
will quichly pay for itself
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The Toowoomba Foundry Co. Ltd.
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