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The saodorn requirement for close control of Irrigation 
water at a sr luissstsat cast is focusing attention toward automatic 
control gates. Although automatic controls apply  equally to 
closed conduits, this discussion wt1l be lii$ited to open Cha:-el 
distribution system. 

S i~,ce the operational a3aasssat3ds vary wit4i di < fee rest 
installations., no single design or type of automatic control 
will fulfill all requirements. isArthersatore, this discussion will 
not aatterapt to issacri.be •aa.11 aaur-h devices, but will rw"sssawri,:ly 
be limited to a go,-oral description of a few avuttxagLtis 0,  ates 
which .have actually been inetaalled. 

.-*fore doscribiisg the automatic gates, it may be well 
to consider a Yew of the cotuton pro-1"s which have been encountered 
thsrwgh field operation. ;he first one is that of the entrance to 
Float wwel .ra. This does not Laply that all float control gates 
have,  float welks;, but Aany of theraa dol hence„ the location and 
design of the ;antrance Is au important consideration, Instacs 
exist uhare a gate has bead inopt.rat ve due to plugi i.ng of the 
entrance ncde to thA well with dac:rix. This condition c: as be avaaided: 
by locating the eatrancs in a region of velocity saai ri cisat to 
carry the debris away frost the opening. In sww cases tsaa pipo 
leading to the .float &*ll has '._)eera extenaedl Into thu canal as, short 
c,lstszice t:r A the ba", thereby sasssuarani; some velocity past the 
entrance. Qbviousaly, the verity cannot 1,xe su.ffic,iontly high to 
produce a low pressure sit the antra nme 

.tether criteria in selecting the loceti.on of entraaz>+ce 
to float wells is to avoid areas of local drawdown of the water 
surface, for instance, adjacent to a woad transition or in the 
face of a pier. such a condition could prevent !Cites gate from 
completely opening. 

The second, major problss+at in con;.ection vith sut=atic 
il.or,t control gates saay be considered as excessive friction :iue 
Lo the ;ate seals or corn i.on -of the astaa,l. parts. A care for 
corrosion lips, slAply, In proper mainterada Ace, but this tact mush 

be recognized ti?aes:cs considering the installation of automatic 
gates. : riction dude to seals for those Install3.stions depondreat 
upon operation of the gates by ,flow or counterweights rat r 

*rust of the mktorial, in this discussion was obt--road 
fr*aa C. 'i homas, t._nFi.swer, su, oazu of koclaxation,, A"ulbrignt 
,c;holi.r,, 1.951 ►1952• 



than with an *Aornal source of power xu,,.h as an oloctric jaotor 
act xated by,  a float control switch,, is practicaLly unsur4owitable 
If % water-tight &,at* Is desired. Fortunately., he x  most 
4r ppliw.ionx of an autoaatic jate axe iaterided for control of 
water*surface elevation and not for a coapiete shat-off; hence, 
leakage t)y the gate is peraissible't  greatly sixplifyiag the seal 
problim. In o ; •*r words,, IX the iaot is accepted that lea*kas 
will exist,, try seal proolAm will present no serious difficulty. 

!Ue awl f=ctioniAg of sutox* tic gates due to the 
fora tip or loo is normially not encountered in connectio4 with 
Irriklatiw syst4ms. It such a condition does wdst'*  the cure 
lies In preveating the formation o.0 ice by heat or perhaps bDt 
releaso of compressed air In such a Aaxuier to disturL the water 
surfaea sufficiently to preventing freezing. 

I have chosen a few plea of automatic gato$ that 
are a.aptabls for use In Irrigation chaunols,  or larger structures, 
su&- as., diversion doas or spillways. The first one is an over-
flow type tomed an aaUmAtic flap leaf gate consisting of a 
loaf hingod at the upper *ad and assuaing a horizontal position 
when ccoij filet ely lowered. %oveaeat or the leaf is obtained by a 
pulley and cable arrangemant conaect4x*, -to 4 cater &t "rating 
in an adjacent float well. , a the water rises *nu fi-113 In the 
well$  the buoyamy effect on the counter eight causos the f,sat* 
loaf +,o rise " fall. Lk' valves are provided to control the 
discharge through the float chw4ber,, the osovaiwat of the 4ate 
ca be mannal. *.'ependLi,.- oa the ler4tZ s d rigidity of the gate, 
operation Asy be by as stele  cable attawed W *no end or a cable 
apt each end of the qato. 

.~s illustrated on the sketch o  rIgure 1 wui %he photo-
graph,, Agurt 2. the 1;4t* is J031grOd for aoittrol, of Una,  upstream 
w*Uw-sur.'ace elevation, but It could also be designed for coatrul 
of a dowwtreaA water surface, 

Il ia second Wpa.  of automatic control to b* described 
has be ea appliod to a gate very sWIar to the o.,* proviously 
Aontioned In that the gate proper Is a leaf hiug*d at the upper 
ead with the,  flow passing over the top of the gate. 11owever, 
"ration is by jwww of beame suspended above U4 4*te free of the 
water surtaco. Tho besi4s are,  hinged at. t. * centor with ow ead 
faxtot-*d to the gato and the other end uounterbala:,ioed in such a 
way that the varying pressure of the wmter *,;,almst the gat* 
causes it. to rise said fall.. VIls xy!sUma has the advsnt ,* of 
sLaplicity and econotty In that 30 float wUs are,  required. 

As aay be Boati from the schem.--tic of '11gure 3 and the 
photograph of r  jx* 4x this gat* can oa4 t_-* us*d for control of 
the upstre*n water surfacto 
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The automatics boar trap gate, eig-are 5, t opresent<s an 
entirely aifte►re~It approach to an automatic control. t ; the 
raised position this gate say be described as consisting of two 
leafs :hinged at the lower ends hallowing the sh of air inverted 
V. ka the ,~ate3 lowers to pass water over the ucop, the upstreab-a 
leaf slides over the other one. 

tai oparattion the gate is raised 1-; introducing pressure
on the inside of the -structure and, of course, a decreased pressure 
wil.i allow the :;ate to lower. ,~ aris was of c.ountarwei .ts operating 
in float wells controls the balance of the gate. ' he 3::al.s 
required for tnis particular r&tee ;ere probably 4ore complex that, 
for i4orRr cocoon automatic controls. - igux'e 6 s:2ows the eamo 
.for the downstrut a face of a: lbrga automatic bear trap ..a►te. 

The auWav-tic balancou flap leaf gate., .° i,gura 7„ is a 
very si;Vle: device' requirizi,~ no flouts or wells. it ,,say be 
described " rouOily approaching  the shape of a pistol. La facts, 
this data l.s soaetijws referred, to as the pistol gate. l ho hLzged 
point auy uo coiwioereed at Via t. i -grer with the crater flowing over 
tree and of the barred. The: area %aaeatti €.he handle of the pistol 
oust be kept free of water prossure by ;~seam ox aii open amain. An 
the **-ter surface risfxs on bias upstreaA sic:er, the pres.-curs <-muses 
the pit t ol. to point aownwa rd, the r oby d..iscbarging c greater 
voluaa of water. ubyioueely, this IzAte ca>anot be used for down-
stree&A control. iigum 6 repre vents art .illustration of the 
autoiaati c balanced flap leaf k,atee. 

Another tyl.:e o ° auto&*tic .slap leaf „ate j, Agu , 
co:«sists of a slmt:le leaf hinged at the upstmam end a,d corit:•ol.le( 
by a hydraulic cylinder wito a connecting roc: operating vertically 
frcaat the unatarsidee of they =;a`tr3. 3-i•ossura in the cylinder is con—
trolled by a. oh"Ler located at an eelsvat.i.,n sufficiontly high 
to balances tho :-ressure,  ae.ainbt the u;»trtea.''~e. s3:ie of the gate 
leaf. she height of the gate is tn6refore3 controlled by the 
ressixre iG-trc ciuced into the hydrac► li.c cyl.lwert 

*- r Labl.y the =st coa4 eii type of sautrom tic , iete in 
the United Z:tatas is the: aurwm~Uc radiex1 galts, i iCure 10. '.$1iLUke 
all other] in t 1s _:iacussio , t:tie rr~t.erflow is um4rneoth the 
gate idAch is controlia4 by a counterweight opt--r«ting in a flout 
chamber. "ho a:aousxt c+% wa ter passing ~nt.o the chumb er is controlled 
by the elevatlon of the furaiee '-shaped.:i,nlet wish i2ay to rreisdI y 
raised or louerod mane r.ly to chun a the elavat ion, of the ~,a:,e 
If required for operating purposes. 'f le gate rosy the Used for tiie 
control of ugatroaa water surftAce or the duWrWtres4 one. ,ter 
west pass through t'3e float c;AMber all the bate but this is usually 
not a disaedvanta..e. Figur>w 11 shows oiw of Via )any iast,allations. 
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lhere a" two other tyl,*s or contras for az upstream 
water surface ich arse not automatic gates but do repro scent 
excellent methods of aainzaining a near constant water-surface 
elevation In Irrigation channels. ':nos of these, Yigurs 1 ,, is 
usuall,y called a "duck bill* v eir ~ in plan Is in the shape 
of a V. 11though the illuastraati uu shows the &poz of the V plaint- 
Ing ~ov tr+ a , it is sss tIA-as is ta.Ued in they opposite direction. 
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`~'ition. of 
Se.f,.scha,F g,* is  not the i. w it for ho two,  di - Ters-it rest 4ons i A 

hols :3&y be placed through, the ueir for :lushine out, awy deposit 
o gilt or for drasinine. A rear cons.ant head is MALItained by 
the fact that, the weir crest is very long. 

A slailar device. a i.gure 1.3, is mer#4 a str4lot v4ir 
installed  dia►goa's llY in a: canal to gig a long crest is gth. 1-ho  

diagonal weir and the duck-bill, type away be pezuarwntly constructed 
of conc.r tai but for those cond-A oax sharer the water-surt"o 
alevation aaust be ohanged  for operating purposes, these ~felrss should 
be coast xcte". :a the fem of removable flash boards* 



FIGURE 1 

SECTION DOWNSTREAM SIDE 

AUTOMATIC FLAP LEAF GATE 
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FIGURE 4 
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F3GURE 5 

AUTOMATIC BEAR TRAP GATE 
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rILGTiRE 7 

AUTOMATIC 
BALANCED FLAP LEAF GATE 



FIGURE 8 



FIGURE 9 



FIGUHE 10 

GATE SECTION CONTROL SECTION 

AUTOMATIC RADIAL GATE 
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