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I I:tri'RODUCTION 

"And the men ot the city said unto Elisb&. Behold• I pra7 thee., 

the situation ot this city ie pleasant, as nw lord seeth.1 'but the water 

is naught. and 'the ground ban-en. 

And he said• Bring me a new oruee. and put salt therefr, And they 
.\t 

brou,:ht it to him. 

And be went forth unto the spring or the waters . a.nd cMst the salt 

in there. and said• Thus saith the Lord, I have h\!>tiled these waterl!l f 

there shall not be from thence any more deat.h or barren land. 

So the waters weN healed unto thi!1 day, aoeording to tho s ay ing ot 

Elieha which he spake . " 
II lings 2a 19 - 22 

FJoom ant1qui ey to date nan has been aware ot the dan,:era of pol• 

luted wa-ter and baa had some koowledge ot erreotive metbode of puJti• 

floation. REilt e rences to filtJ'8tion. exposure to sunlir,ht , boiling and 

the use~ caegulants to effect sterilization my be tound in literature 

which probably dates back aa tu- as 2000 B.c . 

In spite ot suoh lcnortledge , manki nd thl-ough the ages has orten 

been a. victim ot his own pollution. The epid..tce or the middle agee 

and the rising incidenoe ot typhoid ff/Ver and dysentary whioh aocom-

panied the early grorrth ot Amerloan ci tie• of'fer verifieat ion ot the 

ooorelation betwe•n disease and inereasing contamination ot wster 

nppltee . 



The enfeitteering profession• howeTer, nay take pride in the develop-

ment and expansion of water works tor the purification of pgbUo water 

suJ}Pliee . On the basis ot tonnage , th• production of potable ftter. 

today, is America's leading industry. The. puritieation ot the water 

su~plied the public baa resulted in a mar'k:ed reduction in the extent of 

water•bome diseases and anycne may uae water trom a -pu'blio suppl y with 

great confidemoe. In addition to the high quality ot public water suppli••• 

the present 1- cost ot the OOIQll()ti ity ia also note worthy. 

Unfortunately, hosev&J"• there are today millions or persons who ·db 

not enjoy the advantage ot a public Wft t.er eupply ot a city or tmm. Thea• 

suburban am rural residents an otten uposed to health hazarde tor 

which there 18 at preaent no economical and oouveni•nt remedy. Local 

health officials generally will testify to the inadequacy or lallY rural 

water suppl ios sil.S i"'a r ss safety is o.onoernect . In rare lnat anoee scae 

torm ot ater1li&ation me.y be ~t1oal , but uaually it 1e at 'beat a 

makeah1rt. 

True. 'there 1e OGIID9N1al ly available equipment tor ohlor1nat1ng 

the small pree.sure water systems that are widely used in rural areas. 

'bu1: the eost or 8uoh equiJ1119nt may run tl"Olll two to tOUI" times ae muoh 

as the coat ot an entire water supply sye-tem. Coneequen~ly. it is 

beyond the means ot the average property aimer. The coat of th1• 

equipaent has been verified by the attached quotations (Pi gs . 1 and 2) 

whlohwere aulmd.tted recem.ly by two of the leading manut'acturera ot 

such equipment. 



In reoognition ot the need tor proteotion ot a1all pr1vate water 

auppllea at ·•oderat.e eo•t• the autbol' ~•~the dnelopaent 

ot an innpenei-ve derl.oe tor the introduoti.o:n ot a sterilizing aga~ 

to th• ordinary Bmall preasure system tound in rural and aubul'ben hcmee 

as the objeot ot thia theeia. There la eubmitted •1th this theaie a 

woJ1clng model ot aueh an instrument. developed by the author. It ia 

believed that t his inetr-waent 1• satisfaotory tor the JNl"l)ose forwh1ch 

it Wllll dealgnede 

Curl"ent Quotatioms. 



:.:r . R. 'E . L . Gildea 
Thornton Iici.ll 
University of V rbinia 
Charlottesville , Vir;1n1a 

Denr 1'!:.· . Gildea: 

T{e are pleased to aclr.nowler.ge recei~t of your sketch sto .ring the layout 
of your e,-:isti:.g wate1· s,.mplf srste::i, toi;ether with the env.neerint; dr tf> 
s~1ee • 

We ,,ould recomr!lend the install tion of 
hy-ooc.hlori.!lator equi:oned 'rri th a ili , b'l.ck- ' ressure vr>lve for a:oplying 
\ynochlorite' si,lution into the pltm!) sue 10:i ::iain at e. point where t here 
is a suction lift of five feet. It will r-ot be nece3sary to ha.v~ a s~o-

rr:.te water $11,:pply lino to tlle hypo chlorinntor if the b.ypol!hlori ta solu-
t:on is a? ~l ed ac~ast n nee tive hend. 

"f-1 c::m furn:1.Ph :· u the follo'l'•ine,; for the sun of T.tL"BE IDJNDP.ED HJ SI~'"-
5IX OOLLARS ($J66 . 0C) fob l7ewarl:, ! ew Jerse:,, w!.th full freight nllo red 
to ne.<l.l' est s'lipninc point nnd including supervision of t'he instl:'ll~tion 
cy factory-trui~ed engineer: 

Or,e ( 1)· r~vpochlorinator 
One (1 ) chlorir.e tester 
Four ( l ) llons hypochlriri te sobtion 
One (1) 20- ~~llon ca~Rcity croc~ 

Oil.I' :-11.otntinn iq subject to t~e terms ~O:. condition~ pri. ted bel w. 

We c~n mal-,:e shipment within ten days after receipt of your fornal ~u.rchaze 
0rC.~r. ~he attnched T chnical Pu"olict:ttion illu~trates ru1d des-
cribes ~:-C..e h !)Ochl .,riz.t>.tor. 

':rn!'Jci::g Y"U for you.r i:iquiry and t rus~: 
of so1-rin6 yo,.1 , we are 

APR:rnn 



Professor R. E. L . Gil dea 
Thornton rra:.1 

Univcrsjty of Virainl& 
Cha4:.•lqt es ,1..11e, Virgjn 8 

D Sir-: - -

Acknowledvnen t is mude of youi• data sheet of 
Septembfr 8 . 

I woul 1 !:. ugr;,, t that one or our 
- fi:,eders be placed Rt the pump to ir j c.t typo 

fo]uticn ,on the dischar13e side of the pump and that 
the little 1/6 hp motor wi t.h our UP . t be crosLJ con-
nected with the sw:tch to the n tor 'on your water punp 
so that both will start and stop s il"lul tA.n o·usly. 

Trds lini t is f o r a c.__ ns 1 ant t•fi.te of flow 
wl: ch ;rou sboul~ obttti:i from you!' wet er pump , wh ch 
u 1,,(."!?S ::it the ru e of 2.so gph . The price of this unl t, 
complete with ace ss()rie:.: s :;;~250 fret[;ht allowed tc, 
Chttrlottesv 11~ , if :re n. &. . Sripmcnt can te made fro"1 
.kichnond stock s1.:.bject to :1rior sale 0 

to 
The hoc~. - 1.p of the unit ·:/Ould be a.ccording 

b ull0t 1 which you have . 

_ _ T e .P.r ce doos not · c,lude .conta.ine~ fo _ the 
hy1 o -clJ.orite solut bn , which can be a crock, or pi~kl. 
er molusse::i barre), but cannot. be metal . 

In tr~e event you order this i.m • t, I W.) .lld be 
;_,lad to stop by and check the installation for you on 
my next trjp t~.rouch Cr,c.rl ott.c~v :1e • 

.... lanking you !or yc'.l:' G::>ns·ct re..t.::.un and trust-
ing that we may be able to s erve you, I am 

v 
Your.:. very truly, 



II EXISTING DEVICF,8 FOR CHI.CRINATION 

(A) Commercial l)evioea. ·cO!llll'lercial devices tor the introduction 

of a sterilizing ~ent 1nto em.11 water supply syet.ema are efrnentially 

diaphrarl pumpa having oon corrosive parts at all point.G whore there 1• 

contact w1 th the sterilizing agent. 

These devices are olassit1ed aooord1ng to the method ot teed oon• 

trol and the type or drive as tollowea 

(1) Automatio 
(2) Mamal 
(S} Automntie 
(4) Manual 
(5) Manual 

• Water 
• Water 
• Eleotrio 
• Electric 
- Belt drive (Electric enr,1ne) 

(Gasoline ·· ) 

When classified as autouetio, the teed ia prot,ol"'d.Olllil ~ither to the 

quantity of •ter delivered into the eystom• the mnber ot' nm,1m:1ona et 

the prime mover driving tim wa:t:er -,.'tell pump or the time 1ntel'ftl during 

which water ia pumped into the syetaa. Devices eontl"ollinr, the teed on 

the baeie ot quantity of watei- are ueually aot1vated by means ot • 

sta.ndaJ"d water meter which ia directly oonneot:ed. to the solution teeder. 

\There the control ia maintained on the buia ot the maber or revo-

lutions or the prime men-er the solution teeder 111 d1reotly oonnected by 

means a belt or gearing to the prime mover. Uni ts operating on the 

basis ot time 1ntenal of pumping are usually independently driven by 

an a~lliary electric motor which 1e controlled by • parallel conneoi:ion 

to the pretisure switch aotivatirig the •1n pump motor. 

lifhen classi.tied tor 1Ianual operation. the device 1tselt must be 



adjusted to deliver the sterilizing agent at a fairly oonstant rate 

on the basis of the quantity of water being pumped peseed the point of 

introduct ion ot the sterilizing a r en't. I.t clasdfied for wat,er power 

operation, the pump diaphram xr11.y be aotivated by a derlee similar to 

that of' a standard water meter or at.y be driven by means ot a piston 

powered by back pressure existing in the water .-upply eystem. 

The electric drive classification implies that the feeder unit -.·. 

1s µOW"ered independently by means ot a .traotional horse power motor . 

When classified as belt dri..-en• the ·devioe ia powered by means of 

a belt cormection to t.lrie prime mover of the main l'UIIP• 

(B) Emere;:e.ru:z, Devices . Many emergency de,,ia•• have been developed 

tor the introduction ot a sterilizint Rpent, usually a hypoohlorite• 

i nto • water supply system. These deY1ces can often be oonatruoted 

very economically of parts that are readi17 available . They all have 

cel"tain def'eots howeYer and due to the f'aet that they aN dittioul t 

to oontrol to the precision required and require constant maintenance 

and checking for stoppage• • they cannot be oonaidered f'or pel'llanent 

installations • 

Since such emergenoy devices illutrate eome the probl..a and 

possible solutiona to the introduction ot a sterilising agent i nto a 

mall water supply eyatan and since they may properly be used by any• 

one having a da?¥erous water sour ce and who yet t1nda the cost ot • 

oommernial unit pr(ll,dbit. eneral auoh deri.oes will be illustrated 



and deaeribed briefly. 

P11•• s. •• and I are typ1oal ot euoh ... r genoy dnioHe 

· .. , 
;.,. ' 
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A - Glasa Carboy, 1 to lZ gallons 
B - 2 - hole rubber stopper 
C - Glaas tube, lower end slightly 

above end or siphon tube 
D - Glass siphon tube 
E1· Rubber hose 
E2- Rubber hose and screw clamp 
F - Tube holder 
G - Glass tube orifice or medicine 

dropper 
H - Head on orifice 

Hote: 
Rate ot dosage may be varied by 

changing concentration of solution, by 
changing head "H", or by using different 
size orifice. 

Fir, . S - CARBOY SOLUTION FEEDER. 

A• Glass Carboy 
B • Crook 
C - Olaas or rubber tube 
D - Hypoohlorite solution 
E1• Rubber hose 
E2- Rubber hose and screw clamp 
F - Glue tube orifice or medicine 

dropper 
H - Head on orifice 

Notes 
Rate or dosare may be varied by 

changing concentration of solution, by 
changing head -ii", or by using different 
size orifice. This apparatus will 
deliver solution at a constant rate. 

Fig. 4 - INVERTED CARBOY SOLUTION FEEDER. 



I 
b • 

Hypochlorite 
Solution 

Barrel or Solution Tank 

Rubber 
Tubing 

A - 2" x 12" x 12" wooden block 
B - 4" x 4" x 6" wooden block 
C - l" hole 
D - 8" glass tube with orifice tip 
E - Glass tube air vent 
F - Rubber stopper 
G - I nlet to orifice 

Note : Variation of feed rate may be obtained 
by inserting different size glass orifice 
tubes in the hose influent or by varying 
the head on the orifice. The rate of flow 
of the solution rray be measured by observing 
the time to fill a container of known 
volume. 

- Valve or Cock 

To Pump Suction --

FLOATING ORIFICE FEEDER WITH PUMP SUCTION TANK. 
Fig. 6. 



II I CliLORID DEMilD 
RECOOENDED DOSAGES AND CBLORINATOR CAPACiff 

, · In approaohing the problea ot designing a pu:m.p to introduce a 

disinfec,ting agent into s•ll •ter supplies, two questions immedif¼tely 

(a) Wbat dieinteotin,: a@',ent is to be usec1? 
(b) What 11 the required dosage ot the ohosen a,:ent? 

(A) Disinteoting Agent. In tne author's opinion. the answer to 

the first question is relatively simple and is supplied by curnnt 

literature on water aanitation practice. Since its introduc-tion in 

this couMry in .Jersey City in 1908, chlorine has proved to be the aost 

economical and satisfactory sterilizing aient. It is readily obtain-

able in SeTeral forms ran ~ing trom the gaseous or •11quid" chlorine to 

the ftrious hypochlorite solutiona and :hy'pochlorite powders. Since liquid 

hypoohlorite solutj.one and hypoohlorite :powders are readily obtainable 

at the drug and ~rooery stores ot moat communities, these agents have 

been selected tor the probl .. at hand. While either torm is perfectly 

satisfactory tc,,r use •1th the apparatus presented. the author taTOrs 

the uae ot liquid hypochlol'itee. sinoe their use eliainates the neoee-

aity ot p-repering solutions and eliminatea the problem of sludges 

which accompany the use ot the powders. The trade names~ Cloros, Purex. 

White Sail, BI, Rainbos,. Zonite, etc. will be readily recognized and 

1ndieate that suoh liquid hypochlorites aN available in any community. 



(B) Required Dosage. The problem of aseert&t n1 ng the required 

dosage •.1i4 .. eomewhat more d1tt1ault. 
. . -~~¼' 

In order to destroy patho~enic and other bacteria by the use ot 

ohlcrine and chlorine compounds, 1t is necessary that the or,:a1,1sms 

be exposed to adequate quantities ot the disinfectant tor a euttie1ent 

period or time. A f'urther r equirement is that 'the naterial be added 

uniformly to all portion• ot the •ter 'to be t reated. 

Chlorine is a very aotive chemical element whioh baa a dual aotion. 

»amely, tiret., the reaction with and mc1d&tion ot orgenio matter, and, 

second, the disinteotion and destruction or bactel"ia. Hence, it is 

necessary tOJ" autticlem. chlorine to be added to reaot with the organie 

matter and at:111 leaTe a reeid-.1 to aot u e diainteotant on the 

bacteria. 

The reaction between ehloriu. ancl organic matter is Vfll"f l'\'lpld 

initially, but ,t,'adlally decreases. The rate of abaorption being 

4epeffllent upon the •~•ral al'ld organic oontent. the pB. the temperature 

of the •ter and the ohlorine oonoentration. 

Thee,t,dAbll do not adml t of close oo.ntrol 1n the nall system. 

henoe the requ1reci dose auat be predicated on toata tor the uiount ot 

ohlorim that hae not 'been abaorbed, that is, the aaount which reaine 

in the treated •ter aa Ntaidual chlorine after a definite period ot 

contact• 

'the amount ot ohlorinewhieh reacts wi'th the or,:an:5.o matter in 

water 1a knOll'tl aa the "ohlo.rine demand" o1' the water. From tbie 



d~inition, i't nay be seen that the ohlorine demand represents the 

uumerlcal dltterence .beWeen the doae .otohlor1~e and the eoncentrat1on 

of residual chlorine. Fol" eaJJPl•, it a do•• ot one part per mlllion 

giTd a concentration ot reaidual ohlorine ot o.a p.p.m. atter a 10 

minut. reaction period, the 10 minute ehlorine demand 1 " 

01' tho di.tterenoe betlreen 1.0 P•P•D• and 0.2 P•P••• 

Sino• the oJ"ganio content and other elements ,ra:ry, it is not 

praotiaal to meaaure the ohlorine d.,.nd directly although 'thla ~y be 

done tol" any speoitio l'Ullll'Pl• by laboratory test met.hods . Hence, the 

usual t:,rooedure 1• to add aufl'icient chlorine to gift tM desired oon-

oentrat1on Gr reeidual chlorine as determined by the relatively aiaple ortho-

tolicUne teat. (D1reotiona tor the orthotolid.ine test will be r,iTen u 

part the operating procedure.) fhe •ta.ndarcl procedure 18 to determine 

the residual ohlorine concentration after a 10 m1Dute reaction period. 

The aboYe prinoiples -Y be illustrated. by retereno• to the 

aeoompanying ourve• • Fi,: • 6. 
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The eunea are based upon an ue'IID!ld oonditionwhioh •b• it 

desirable tllat a water supply be ohlorinated ao u to produce a 

1"9s1dual ot 0.6 P•P•L atter a 10 minute reaotion period. 

!!J?lanation !!!_ Curves . Cune )Jo. l illustrates the reBUlta se-

cured by a dose ot 2.0 p . p .m. which produced a residual of 1.00 P•P••• 

after the 10 minute reaction period. Here, the cu.ne repreeent• the 

ettect ot a higher than neoeuary do••• that is the dose was greater 

than t.he 10 minute demand plus the desired Oefi p. p • .m . ret!lidual. 

Cun-e no. 2 &hairs the ease where a dose of 1 .6 P•tt.m. When addecl to 

the saM water produee4 a residual oE o.5 after t.he 10 minute reaotion 

period. 'fh1• repnsenta the optbrna condition the doe• •• jun 

e(!ual to the demand ot 1.0 P• • plua the dee!recl nsidual ot o.& P•P•• 

Cune No. I npreeente a••• when the .... doae ot 1.6 p~p.a. •• . ' 

added to a water banng a higher or~o eont:en tmn in the pNTioue 

illuatn:tlcme. Ben. the higher organ1o content. lead• to a .,,.. nptd 

deoreue in the conoentra'tion reeidual chlorine and lt will be noted 

tha~ only 0.15 P•P•• of Naidwll chlorine Nm1ne4 at~ tii. 10 minute 

reacrtion period rather than the :requ1Nd 0.5 P•P•• Under euoh oinum-

atano ... the obl.orlne c!oee would have to be 1.noreaeed to appl'OSS..tely 

OurYe No. t 1l1ustnte• the oonditiona tor the 1noreaae4 doae. 

Fr• the"'ateepnee1• of We oune. it is ffident that the higher 

ehlorintt dGIIBDd 1• lNdizlg to a oorrespondingly l'IIONt rapid 41•-
appearanee ot residual ohlorl•• but that 1n tbl• "8e the doae •• 



autf'1oiently high to g1T• a na1dual ot o.s P•P•• wt.th a ohlorine d-nd 

ot 1.5 dter a 10 nimrte .....-t1on time. 

R.ec••nd.ecl Dose. On the bae1e ot the abon dieaueaion and a1'ter a ------
Nlrlft' ot current l1 terature the author f'i.nd.a current practice requir'H 

that all water supplies should be so dosed that a ehlorine reeiclual ot 

from 0.1 to 0.2 P•P•• be maintained at all time•• and tat 1t the eouroe 

ot supply is ot doubtful quaU.ty or it fflllel"r,ency conditions obtain 1t is 

recomn-.nded that the residual be raised to o.s P•P••• 

.Accordingly. it ha• been a epeo1tiaat1on requirement tor the 

ohlorinator to be ..,_~d. 'that it be oapabl• ot doeing at oorrtnlle4 

rates ot t'rom 0.1 P•P--- to s.o P•P•• Thia range ehould OCJ"NI" the 

(C) Recommended Capaoitz !! Chlorinator. Prior to the aetual 

design ot the pump to satiety the requirel!WJil'ta of this thes1e problem., 

it ia necessary to arrive at the chlorine concentrations to b• handled 

by the pump and the rate of delivery ot the pump that must be maintained 

to introduce a sut'rioient quantity ot the chlorine solution to pro•ide the 

desired chlorine J"Nidffllle • 

. !be emal l water supply systems tor which this ohlorinator is boin,: 

designed normally have capacities of' f'rom 250 to 1000 gallons per hOUJ"• 

with most or the systems being ot the emaller aapaoity. 

To simplify t he calculations imrolved, it will be aseumed that the 

water to be treated ie being paped. at the rate ot 100 ,allom per boW"• 

and that t he bypocblorit• solution contains 1 peroent ot available 



ohlorine. An¥ required dosage •Y then be de'termined by a simple oal• 

oulation a• tollowa1 

Caee I 

Required.a The ohlorinator delivery to provide 
a dose of 1 P•P•• 

Buio relation tor calcula'tio~• 1 gallon of• 
1 % chlorine eol~ionw111 r,ive a dose ot 1.0 P~P••• 
to 10.000 ,:a.llons or water. 1/100 gallon ot 1" aolu• 
tion will give 1 P•P••• to 100 gallona • Bence. 
1/100 gallon ot 1" eolution m•t be del1Yered per 
hov. 

128 ouno•• equals 1 rallon 

Hence. 1.28 ounoee of 1" solution must be de-
livered per hour to give a dose ot l P•P•ffl • 

Assuming a ohlorine demand of o.6 P•P••• and a 
desired residual ot 0.2 P•P•• equals Oe1 P•P•• do••• 
(1.28 oz.) {0.7) equate .9896 os. • say 1.0 oz. of a 

solution must be delivered per hour to give the 
required dose. 

We may eay than that the ohlorinatol' must be dHi,-ned to deliver at 

approzimatel ',,, · , ::~• per hour per 100 r,allone of water ptllllJ)ed. 
" ... , 

~. '> 

' Then tor a 250 gallon per hour syst8Dl which is the smallest usual 

commere1al st••• the ohlori:nator should be duigned to discharge at • 

miniima raw ot 2 .6 ounoes per hour ot a solution eontaining 1" ot 

aftilable chlorine. fho maximum rate requirement •111 be pNdioa'ted 

upon the la.rge 1000 gallon per bour system whioh would require a 

deliTeey ot 10 ounces per hour. 

Converting to milliliters which will be the unit ueed to demon• 

stn.te performance. 2.5 ounces per hour equals '76 m1111litere per 

U1" approximately, therefore: 



' Max1r.lr.m discharge requiremente equals 800 milltlitere per hour. 

These f'igure• weNt ado~•• criteria~ oontrol the desi,:n ot 

the ohlor1nator. 

N~• (1), Aa is obvlou, the aaleulations· of the above example may be 

atendecl to OOYel'" any actual 0&8e ot ohlorille demancl and 
' . , . L , . -

' ' . 

delivery N(}uiremani. 'merely by ,multiplying through OT 
dinot ratio conversion tactore . 

, note (2)c 'l'o satisi-y ·the prffiouely set requirement ot a dosing rate 

ot O'~l P•P•• minimum, it is only neeessary to work with a 

chlorine solution which baa been diluted to a concentration 

ot 1/1~ of &'Vllilable chlorine 



IY POSSIBLE 'l'!'lU OF PUMPS AND MA'i'ERIALS OF COWSTRUCTIOI 

(.t) Typea !!_ Pae!• Prior to atarting the aotual oonetru.etion or 

the o!llor1raator, the au'bhor made a study or the type• ot puap• that. mitht 

proYe tor tbe problem at buut. As a result ot this study 

it wa• deoidecl to •ke a pnUminary inveetigation ot the tollc,wing types: 

,,(1) Diaph,..... (2) Plunger• 
~~.-r.,~ 

· R~ wortin« 1'04•1• were constructed ot both type• and•• a result 

ot preliminary work with these mod.els , it was deoided to restrict the 

in..-eatiration to the diaphraa type. 

The diaphnm type wae eeleoted because it appeared to ofter t.he 

tollow1ng adTantageas 

1. Simplicity and relatively few mo,ring parts . 
2. Rugr,ednees. 
a. PoaeibUity of ,1noorporat1ng into the de• 

sip lazpen11•• and commercially •va1lable 
po.rte and aub-&eeembliea. · 

•• Eu• of aemo~ng. 
5. Long. lif'• ot oan~nt part. 

(B) ?.)J>e• !!!,. Materiale . A preliminary . 1n'V8at1r,ation was also made 

ot the poaetble ty;,. ot •t•rial• that 1:1ight be uNd in the OOMtraotion 

ot the chlor1ne:tor. 

}.eij•e ot the tact that. ell part• in contact. with the chlorine 
"''.·, ' 

aolutione to be handled would 'be aub4"ot to oorroei"t"9 action. the 

poaatble •ter1.ala tor auoh contao't parts were: 

1. Stainl••• steel 
2. Plas'tio 
a. Rubber 



After izrffat1,:ation. the author d"ided to uae a plaatio 

(lucit.) fl!jr 'th• )')UIIIP bead• Talve oui~• and water line injeo'tor. 

line•• Rubber iapNgnated oloth tor the diaphraa. Stai at.el for . ' 

the 41aphrul aowa-t1ng rod and dia-phraa oonmetor ancl nlTe Ni:abdng 

pins. 

The baaia ot ••leotion •• •• tol~-• 

1. a .. 1atanee to oonoeio:.. 
2. Durability 
I• Coat · •• la•• ot maohiniug or euting 
8 • o-t NYing parte • 



V DESCRIPTION OF DIAPlltJ.l! PUlAP AND ACC!S SORDS 

Slnoe a wOJ"ld.ng JIOdel 1• bein« au'hlld~ here-.ith, 1t 1a belined 

that 1 't will be unneoeasa17 to eubai t aoooapanying detailed working 

drainga. The author also w1ahea to point out that the eomJ)let1on 

ot the tinal model, it appeare that acne additional refinement• •1 be 

poaeible at alight coat and that the over-all d.1menaioms -.y be reduoed 

to g1-n II more 0C1Rpaot unit. A further atucly 1• propoeed to oonr 

possible moditicationa ot the baeio unit and an exteneion ot the uni't to 

ot her usea. 

It ia hoped that the aooOJnpanyi ng photograph8• Fi ga. 1. a, 9• 10, 

11. 11. ts. in oonjunetion with the working model, will oleul7 portray 

the details gt 00111truotion and the prinoiplew1 ot oper.tion of the 

ohlorinator and the aoceaeoriea. 

It 1a also the belief ot the author that ainoe this ohlorlnator ean 

and should be pl"Oduoecl ooaul"Clally that there ahould be no requirement 

that the working drewint• be pubUfdled. 



Fig. 1 THE WORKING MODEL 

Fig. 8 ELEVATION VIEW (a) 
-22-



Fig. 9 TOP VIEW 

Fig. 10 ELEVATION VIEN (b) 
-23-



Fig. 11 END VIEW (a) 

Fig. 12 EID VIEW (b) 
-24• 
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To olarity the photographic detaile, the tollosing will deeoribe the 

buio unit. and ..,._.. eoriea 1 

It la 'to dr1,,. the ohlorlnator by a vee belt trOffl a.,.. 

belt pull.y bolted directly to the water pump cirive }'ully or fitted 

on the •t•r P\al> shaft. ln this way, ti. o~ration ot the 

ohlorinator will be entirely autma:tio and will be synoroniied 

d1reetly wt'tb th• puap. Hence, the chlorine do•• will be direetly 

proportional to the amount of: water pumped . 

Thie method has a further adftll'tage in that it aooompl.iehe• a 

6 to 1 initial speed reduction whioh le the ueul ratio of' epeed 

o'f pump motor (1126 RPM) to P'DP• 

(2) C• Shatt Redwrtion Oear. --------
nie pulley dr1•1n« the ehlorinator drive• a worm gear on the •in 

drive shaft wh.ioh ln turn drlna the OU\ ebatt ~•ar. Th• reducrtion 

«ear ayst• ue-4 aooomplishee a 50 to l reduction so that the final 
. \. 

aotuating Oldl apeed 1• only 5 .• 6 R. P.M. approzimately. 
"1\ 

No-te • ._1n driTe and oam ahatt bearing• are standard ball 
bearin,s . 

(S) Caa Throw. -
Th• eaa uaed is a one inch o~ with a 1/4: inob otreet wh1.eh ,:t'fta a 

throw ot 1/2 inoh. This thl"ow · ts sufficient to cover the tull range 

ot travel ot the die.phnua actuating lever. 

(4) Chlorinator ~• 

A standard automobile gasoline pump assembly wae selected tor the 

ehlorinator body since this would provide a eub-aar:aubly easily 



pn>ourabl• at low ooat. and available••• repair or replae .. nt 

part b . ·any Tioin1ty. 

Dotes The only mocUf"toatlon to be made in this aub-aseein'bly is to oon• 

etrue\ the dlaphrua oonnee-ting l'04 am diapbram olamplng plat., or stainleee 

steel to proTlde o01Tos., 11stanoe. 

It 1• proposed that the dtaphna. conneoting rod and clamping platea be 

furnished ae a uult d a replao .. nt or repair i,.art. 

(5) Ohlol"1nator Bead. 

the ohlor1nator h•d haa been i'abricated from a plutio- (Lucite) 

bl oak. Plastic bias be•u ••l•~ tor thia "."11t beca~•. ot in-

herent oorroalon neista.nce and eoO?lOIV• · Although the h•4 aub-

mitted. With the working _model ha• been ma.chined from• eoU.d 

blook. the author baa made a euppiaent.ry iuve1tipation ot oaet 

plaatios and t-1.nda that the untt can be more eco:iond:oally pro• 

duced by easti~ rather than maohin1ng. llem,e , it 1a reoollll\ended 

that 1n the oaa• ot commercial production, the head be can •• a 

tm.1t rather than mach1n4kl. 

lt wi 11 'b4t obsened trom the work:1 ng model that the c leer plas<tlo 

head haa the inherent advante.t• mak:ing the :moTing parts visible 

ai: e.11 times so that the operation ot the chlorinator may be 

readily oheoked without the neoeeslty of dimraanteling the assembly. 

(G) Valw Ca•i•• ·.!!!!. Valwe. 

The Y&l'N cae1nga have also been fabricated of' t.he plastio, .. Luoiteu, 

by a machining process . The same connenta as to easting to replace 



•oh1n1ng and visibility appl y to the valve bodies. 
\ 

It will be noted that the Yalvee haft been designed•• e .. ily re-

placeable unita and it b pf'Oposed that tbef be euppli«Ml as J1Qrta 

in an inexpenai•• repair and replaa.aent kit. 

c__.oially aTail•ble rubber poppet type tip val'vea ha•• been 

eeleoted beoawte of eooncimy, availibilit y and demonstrated per-

During the couree c4 ••lve and casing d .. i gn, 1 t was found that 

the Te17 ••11 dbplaa ... nta at liquid and the aall bore ot the 

ftln •c. 1~ neoeaaary to reatriot the valn tra••l• 

Oonaeqwmtly, a rubber valve retainer anti a atainleae eteel re-

taWng pin have been introduced in noh valTe oadnge It. will be 

noted that the rnaintng pin bu been ao positioned that the oon-

neo1:1n,: rubber tubing will provide an etfeotiYe ••l against air or 

liquid. lee.tar.- at the J>Qint of insertion ot the retaining pin. 

The valve bodies are ••ted on rubber peketa and are olaaped to 
,i : ,.., provide • tight • •1 by aeana -ot 'bro oompreesion plate• and " 

. -,~ r 

retainiJJg bolt• and nuta. 

(7) Aecteaaoriea. 

~ ' Sight gl•••• A eight glaas bu been designed of •tuoit.tt 

tubing, rubber end ••l• and g laea tubing <'Onneotione to pro• 

. v ·14e a v1eibl• meana ot cheoking the ohlorinator operation and by 

t1ming the dropa ot solution passing through the sight glaaa, the 

dosage rate ay also be cheoked. 



(D) Conneoting TubiS• Standard. oamme'l'Cially aftilable rubber 
'\, 

tubing he.a been wsed tor: all oonneotions , i.e. solution reaevoir 

to sight glasa , eight glass to ohlorinator, and chlor1nator to 

•ter line 1:njeotor. 

Roee olamps may be used on all hoee aonnections althou,:h the&e have 

been tou:nd unneeeasary 1n test runs of the ohlorinator. 

(0) Water .!::!!!!. Injector. A water line 111,.ieetor hae be•n deeignecl 

in • form eimilBJ" to the ordi.nary etraddle oook. 'l'htJ injector 

proper has been tabrioated ot luoiM• I~ h . see,ted on a rubber 
, ' 

rasket and t• held 1n plaee by a s111f:le "ti• bolt a nd clamp!~ p1ate. 

The injector 1e to be ir.stalled in the 1\lllln water line by drillinr, 

a single 1/4 inch hole at. any oonvenient location. 

(D) .Aocesaorz Valves . It he.a been thought adrleable to install two 

aUJCiliary eheclc valves . One in the dbcharr.• line and one as a too't 

val-..e in the euetion line fl"Om 'the ohlorine eolution reaevo1r. 

These valves serve a tr:i.ple purpoae. They relieve preesure on the 

main valve system, insure that all 11nee remain tull ot eolution at 

al 1 times and serve a• a eatety in the event that •t 1:her Nin valTe 

be held open at any time by a •mall partiol•• 

The oheok ftl'ftte aele~ecl are low ooat, comm.ero!ally a"f&Uable sub• 

aasembU.ea of eaat hard :rubber bod1e8' with rubber val'ftte 1nterohangable 

with thoee use4 1n the •in "11'&1 n,,e • 

Thee• aoceaao!"y valves are inserted and held by coapreeaion in the 

intake •rxl discharge line• ell the chlor1nator. 



(J:) wbrloat1on. Due to thAt use ot ball bearing• and the rel•• 

ti vely elaw motion ot all aoving pu-t• • only an oeoaeional ....., 

ot oil on beal"1nga and oma will be nqu1Ntd.. 

(r) F1n1•h• Metal pane have been tiniahed with a ancl 

rut resistant rubber oompound paint.. 

(G) ••tihod !!.! lutalli5 . Chlortnator. !be ohlor1na1:<,1' ~• to be 
. . . 

r.-1aenec1 by bolta, •~ soNWa or lag eenrw• tn tiny eonftn1ent 

looation adjacent to tM water pump pulley, 'the only rea1'r1ct1on 

being 'tha~ it be 1D alignment wU::h the oouecting pulley whioh 18 

boltecl to or titted on the abatt ot the wner J'NII.P• Bolea have been 

looa'ted in the oblorinator baae to J)l"ffide tor mounting. 

(B) Chlorine Solution ReaeToir. It 1• propo•ed that the uer turniab 

th• ohlorine eolution reaevoir whiah MJ' oons1et ot any one ot the 

tollawinga 1'he oontainel" in whioh the hypochlorite 1e puT'Ohe.sed, a 

gla•• bottle, ee.!'thenn.re eroelc or eny other non-corrosive container. 



VI IIEfflODS OP VARYING OOS l tffl RAD 

It ta bellned that thle ohlorlnator 1e extremely tlesibl• ba !ta 

pron.alone tor '11U"Jblg the dosing nte. An, one ot the tollonng ..thoda 

•1 be wae4, 

(a) The ot the take ott P'lllY whieh pNTidea the oormeotion 

to the J)U1III) may be YU'ied thereby ebar.gbg the puap to 

ehlorinai.or apeed ratio. 

(b) !be else ot tM ohlorinator drln pully •Y be varied to 

produce~•- etteot a• in (a) abont. (A two etep pally 

1a eu-S.tte4 with 'the working model.) 

(o) . The evoke ot tu cUaphraa MJ" ti. ftl"ied by 1uen1ng ... 

1"91BOril!C tlMt ahillll Ntw•n the •ia r..... and tu ehlo2"1nator 
. ,~f 

body. (fhNe 1/8 lmb •I:• aN turdaui wi'tll the won1n,; model.) 

(4) Pt• adjua-.at ot the dat,'hna •trd=• •T be obta1M4 by' 

•fting ,-p body -nrtioally. Thia 1• aoeoap1tai.a 1• t;be 
. :, 

•~ting aodel by looaening the •o body bola Pd ntebg ol' 

(e} Finally. an alaoai. int.nit• ra.age o.t doeu.g TV1at1on •Y be ac• 

eomplbMd •rely by varying the oonoent.ratlon or tl11uct1on o~ 

the ehlorim ·aol'll'bion in the eol\l'tlon •tof'a,e nae"f'oir. 



VII CALIBRATION .AHD PDF<EJUNCE CURVBS 

Figure• 1,. 16• li and 17 an typical ot teat data and ~Pt01"'111Ulo• 

oUM'ea whieh haff been obtained with the working model. Th.,- an sub-

aittecl t.o demonstn.te 'that the •1n1aum and -..lala design Nquinllenta 

ha•• betn aat1ef'1ed by the workiq model and further tha~ tti. ohlori• 

nator la capable ot tUM'tiom.ng at a required oomtant raw ot cit•• 

charge. 



CHLORINA'l'OR CALIBRATlOV TESTS. 

t . - ·- -- - --- - --f .. - - . 
!Cttaulative Quantities in llilliliters. 

-1--------=-------=-= ~:..: 

! - --- - ·-- - ~ -- -- ---~-------- ------·-· ~-
!Test No. 

1 
Teat Ho. 

2 

: 0 : o.o o.o ., 0 
1 l 0.3 i S.O 66 
1 0.1 I _ _ _ _ -+--- _ _ __ --.......--.::_..:::__~--+-----+---6 _.0_--1-------1---ll_l_-+----+--
1 S 1 1.0 8.6 166 
I 4 1 1.3 i 10.6 222 

----------+-------1--- - -
6 T 1.7 lS.6 278 ______ __c__,_-+-----1--- - --+-----+---
6 ! 2.0 16.0 sss 
7 1 2.4 19.0 . S90 -----------1---- -+--

-------,---8--1-------<--2- ._7 I 21. 6 444: 
9 1.0 24.0 600 =-=---+- - - -+---10 s.s I 27.0 566 tt--------

11 I 3.6 I 29.6 1 612 I 
----- - --12--r----'- - S~9~---- 12.0 - · -- - 669 1 

--------1s- -1-,1 ----,- - -,~2 _ _,.._ ___ _.,__s6·~-o-------,-2-5--jf----_- _-_-._.-_-_-
't-1 -----r-, ----+--1, ----+-- --.:__--+------+---'=--=-= - -f-------4-
tt-----~-=-1'c:.-____ --< __ 4..=_•_6_' __._ ______ ss_ .o_--1------+--'_.;_a _.;_1_+-----+---
tr----~' --=--16 __ +----------l--.,.,-4_.9~ --+------+---=-4-=--:.l .O i ; 836 

[ 16 6.2 43.6 1 , , 89S 
____ _,1_-=l:...:.7===:=======~==:5::::.6:=~=======:==46~-.--=-5-1-I_ -----+-~---+---~e--

18 ' 5.9 4-9.0 I 
19 1 · s.2 62.0 I I 

20 I 6.6 56.0 
21 I 6.9 67.6 

1 22 ! 7 .-3 60.0 - -,..--- - -1-- -- - - ----+-----+-~---+--
: 21 I I 7 .8 61.0 --4------4-------+------ -+---___ __ _J_~ _ ' i 7 • 9 65 .0 
I 25 8 .s 1 68 .o i 
I 26 8.6 70.6 f 
i 27 9.0 725.0 
, 28 1 9 .S 76.0 I 

1. Theae teat runs are introduced -to indicate the 
range and pertonianoe ot the ohlorinator. 

2. Drive •peed was 1726 R.P.V. with results reduced 
to the design drive speed ot 287 R.P.M. 

S. Teat No. S terminated a.f'ter a 16 minute run 
since it was used only to demonatrate JBaXiaua 
capacity. 

1 
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VIII CONCLUSIONS 

The author wishee t.o present the tollouring conolueiona whieh are 

the result ot thie study. 
' l,1i 

(a) On the b•• ot submitted eetimat.a predicated on ourrent 

price•• it is belieTed that the ohlorinator and eooessories can 

be marketed at a p :, t tw und•r twenty•fb• dollare. It 

this be tl"'Ue• ttM, de•ir,'.11 tultilla the purpose ot thi• study. 

(b) Aottal pe1"1'ormano• or the -.rldng mociel demonstratee that a 

pump ot this desittn ta capable of del1Yer1ng closely metered 

quantities at a ooMtant rate and further that it is capable 

of 1-.ndling ,rery small quantitiea. 

(o) The author b•lievee that the use ot a olear plafltic tor the 

ohlori'l"'.ator head and main valve oaei:ng is a d.1st1not adTanta,:e 

in that the operation of main oomponenta 1a visible at my tbae. 

(d) It ia reeommended that only the oomnercial liquid sodium 

hypoohlor1te solutions be used with this unit because ot their 

eoollCIIJIY' and ee.ee ot preparation. 

(e) Work with the model has SUf.p&ted other poeaible us••• l t may 
' 

be used as an injector or liquid• into open or closed t'law 

eyatem under either oontinuoua or intend ttant operation when 

uaed with a dri-tin« ~r. It may~--need for pipetting 

operations to deliver metered quantities and by a einrple modi• 

fie-ation could be operated manual ly tor euob J'U!"PO••• 



(t) The author 'b•lin•• that tunher a'tudy •Y lead to aaae N• 

f1119118nt and i'lllpJ"cw,-..nt ot -th• ori,:inal deaip and etudy 

ia ooirtemplatect. 

(g) It 1• euggeewcl that " atapl• and lmxpenabe reaid•l ohloriu 

teat kl t be •uppl1ed •1~ the chlorlnator ta -.de oca1et1•olall7 

a-n.lla'bl•• 

-18• 
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.I. APPDDI.I. 

'!'he tollo1fing into!'lllation is appended in the hope that is will · 

prare ot inter.eat. It ia typical ot intormation which should be pro-

vided in an instruction manuel to accompany the chlor1nator it it 

should be 11111rketed. Ii: hae been abstraoted trom. various aourc••• 

Appendix fil Recommended Solutions Related Inf'ormation. 

(1) Chloride ot Lime. Chloride ot lime. al10 known as "bleaching ------
powder" or calcium hypochlorite is usually available in tweln 

ounce cans at grocery and drug stores. 

Chloride of lime contains up to SS to S7 per cent by ••i~ht ot 

anilable ehlorine. 

(2) H. T. H. !,!!! Perchloron. These two compounds are praotioally 

pur• calciua hy-poohlori te. 'l'hey are quite ste.ble and it may 

be assumed that they contain 70% available chlorine by weir.ht. 

Solutions ot these compounds may be made up directly in the 

solution resevoir ot the chlorinator. 

One I S/4 pound can ot either compound. will make SO ,allone ot 

solution containing 1% (10.000 P•P•••> &'ftilable chlorine. 

(S) Sodium Hzechlorite. Sodium hypochlorite also known as liquid 

bleach may be purchased trom grocery and drug stores under 

various trade naaes. Zonite. sold in drug stores as a medi• 

einal product containa 1" available ehlorine by weight. Most 

solutions sold in t;rocery etorea under a variety ot names con-

tain about 6% available chlorine by ••i~ht. 



(4) Computiri, Required Poaea !!!_ Chlorine Chlorine Compounds • 

Sur gested procedure tor computin, chlorine domes 1a based upon 

simple tabulations. General formulae are r,iven for computing 

tests under varying conditions when the tabulation may not be 

adequate. 

Table I rives the weir,hta ot chloride ot lime with assumed 

strength ot 25% and also wet,hta of H.T. I-I . or Perobloron wl th 

a strength ot 70,: ot available chlorine by weight which are 

NQuired to prel)ftre • stated volume ot 1% chlorine solution 

which stren~th is convenient for use with hypochlorite t'e8d;ore. 

tabll !lg.. J., Illugta,t;2n, W,icb;f; .Qf. Ch)gridf gt, lJg,ff,T,11- &mi PtrobAlA7J 
R19uh'fd .1st rnu,,.re Stated .Y.21urni gt, 1,0 Per Csm:t <0,01 ) §9luH9,1e 

Volume ot Solution in r .. none 'il'ei,:ht ot 26% i'leittht ot 70,. 
Strengt h Chloride strenr,th,:•u• 
ot Lime B ,·- or Pere . ~ ro11 . :-:- \- ,;.::(A\.--,,. !"-11 

_,_ . ._ 

Pounds OUrJ,Jee Pounds OUnaee 

1 •••••••••••••••••••••••••••••••• 0 6 0 2 
6 •••••••••••••••••••••••••••••••• 1 12 0 10 

10 •••••••••••••••••••••••••••••••• s 5 l I 
20 •••••••••••••••••••••••••••••••• 6 ? 2 6 so •••••••••••••••••••••••••• •••••• 10 0 s(.75) 9 
40 ••••••••••••••••••••••••••••••• • 1S 6 • . , 12 
60 •••••••••••••••••••••• • •••• • ••• 18 ' 6 6 15 

Hot&a - ffeighta are figured to the nearest ounce• 

Tab le n gives the amount or the 11" solution so prepared which ia 

required tor- the disinfection or the TOlwaes of water noted . 
' 

The basio figure to keep in mind for the use of the 1i sol.utian is 

that one gallon ot the solution will provide a dos•_ of 1 l'-P•m• 



to 10.,000 ~llona ;ot wat.er. 

Sodium hypoohlo-rlte solutions need only be diluted to the dffired 

strength. Household bl~ohe• containing 1% to. 6'.C aftilable ohloruf, 

are euitable tor trea'tlng ._11 vol\ae• ot wa-r. . 

· The required vol.i. ftt •cUluting water •et be ooaput.ed by including 

the volume ot the stook solution as pan ot ti•l vol\BN ot the 

diluted solution. Thua., etre~h solution diluted to 1~ 1'0\1ld 

require the use ot 1 part ot atoot aolution and , par-ta et water to 

f"iTe 6 JJlll'-tll ot 4llute solution ot 1/5 the or1,:inal atnngtb. Table 

tto. 2 illutttratea 'this tact. 



TABLE NO. 2 

Illuetl"ating Volume of 1 per cent and 5 '.11.kc;.,Strength Hypoehlorite Solution Required. 
per 2, hours and Rates o£ Flow and Solutio~ - eel 'to Provide a Dose of 1 P•P••• 'flhen 
Trea:ting Water Flowing at Rates or 1 to 20 gallone J>er minute. 

Itate of Flow or Total Quanti-ty ot Total Quantity o£ Time 1-iutritd fof' Flow 
Treated i{ater 1 per oent soltition & per eent solution ot 1 gallon 

Required per U bra . · Required per 2, hre. 1" aoln. 6,t eoln. Gallons Gallons Ga.Ilona 
per per per gale . mle . pl• • ah . days claye 

minute hour 24 houre 

l 60 1440 0. 1 .. 546 0. 02s 109 a. KO s,.100 

' 240 5?40 0. s1& 2180 0 . 11s fS6 1 . 11«5' a.aeo 
8 430 11520 . 1. 1&2 tS60 0 . 230 8?1 . 868 • •MO 

12 '120 17280 1. ne 66'0 0 . 146 1J08 .s,e 2 . 890 
16 960 23040 2.soa 8720 0 .461 11'4 .a. 2.110 
20 1200 28800 2. 880 10900 o.s.,, 2180 .sa · 1. 726 



Table No. 3 may be used •• a ,:uide in preparing dilute solution.a. 

Table J!!• ,!. Illustrating Volume ot Stock Sodium Hypoehlo1"ite Solutiona 
tleeded: to Prepare Stated Volume ot Dilute Solution Containing 1.0 pv 
eent Available Chlorine l;r:ir ffeight . 

Vol unw ot DU ute Solution to be Prepared 
(l.O per oent available ohlorine) 

.. 
Strength 
of' Stock 6 pllo • . 

'.! 
SO pllone 60 gallons 100 gallona 

Sodium . 
llyooahlorite 1/ol. :Vol . Vol e · .. Vol . Vol . Vol . Vol. Vol. 

Solution DU. . Stoot 011. · .··Stock Dil. Stock 011 . Stock 
(See label) Water iol. Water . • Sol. Water Sol e Water Sol • 

1 : 0 6 '" 0 
2~ 

80 0 60 0 100 
2 2 1/:f· 15 16 26 26 50 60 a al/J 11~ 20 10 M 16 > 66 2/8 3$ 1/1 
' s •I• 11/4 22 J/2 7¼ 87t lli 76 25 
6 • , 24 ., to 10 .80 20 ... 

10 ·~ ,y.2 17 ii ' ,s 6 ' 90 10 
16 , 1/s 28 .a 1/1 a 1ft • 1/1 a 2/a 

llow1 Add one pert of 14% strength stoek solution to lS y.,al'te ot wtter to 
- giTe 14 parts ot 1" solution ·· 

Fonsula: 

Cases may arise where 'fable• l and 2 are ot limited aedstance 1n which 

case. the weight of chlorine compounds required tor the disinfection of 

kllffll'n volumes ot water with des i red doses of chlorine may be computed by 

the use ot Formula !lo . 1. 

{l) Pounds ot Chlorine Compound {Powder) • 

The por oent ot chlorine oompound should be expressed as a deotmal . 

The strength of the eolutton prepared in this way would be oomputed 

by Formula Ho. 2 as followss 



(2) Pel"Oe!S Stren«th ot Solution• 

" Strert: ot 0- X · Pounds ot C!!P!und da. mi ot o ut ou s 8 .! · · 
In th1a cue aleo the pel" cent strength ot eolut1on 1• apreesect aa 

• deed.male 

It ay be desirable to oampute ta. gallcma ot solution required tor 

apec,ltio conditions. Two formulae u. available tor thl• purpoae. 

(3) Gallon• ot Solution • 

Dose 1n l•P•• z Gallomt ot Weter Treated i Strenr,th Solution x 1.000.000 

Formula 8 giTu gallons ot solution nquiJ-ed ror a ata-ted _doe•• the 

gal.lone of' wateJ" to be treated and the per cent strenr,th ot aelutlon. 

Fonmla • gives the eount or wt.er whloh ie needed to prepare• 

eoltttion ot &t\Y dosired strength when a giftn nt'lmbff at pound• of chlorine 

eem.pouncl ot kilOWn nrength 1• used. 

(4) Gallons ot Solution • 

% Streifth cm z Pound.a ot CmJ>2und 
,t trengthc.olut!on s &Ji 

The .. 1ght of aTailable chlorine 1n aey ginn volume ot solution ot 

known atreng-th _,,. be ocaputed by tornnila 61 

(5) Pound• ot Available Chlorine • 

ot Solution x " Strength ot Solution ,c 8.1 

The doae ot ohlorlne appl i .ed 1llil'1 be oomp,.rte4 troll pl lone ot aolution 

ueed ot known etnngth and the volume ot water tree.t.d. by ueing t'ol'lllula 'I• 
. ~.ft . 
. r · 



h Solution x Gallcme Solu'tion used z l 000 000 
alter TNa 

Appendix fil Procedure !,2!. Chlorine Dellan4 !!!! 
Reapnui 

Equ1pe~• 

(1) Standard Orthotolidine l"ftr,<intl 
. Pa.aerotal "Zcmtt•• eelU'tion which eontaina 

· -, · il'>Fozimai;el:, 1:( aft1lable chlorimt by weight. 
',tJi,le4!8 thia aolution baa been atandal"dbecl,. 
. the reaulte will he approsimate. ) 

One medicine dropper whieh will deliver 20 drop• per 

ai11111ter. Ten 1.quart tNit jare mark•d at 500 at. point. Ten 

2-ounoe bottles mrbd at 20 ml. poi.nt. <11••• stirring rod. 

Permanent color etandarde. 

Prooedure1 ._•unnt!lt or sample•: Fill Noh jar to the 600 ail• 

1111-ter •rk with the •taw \mder test. • 

.Addition ot ChlOJ"b.e I While st1n-ing oonatantl7, add one drop ot ---------
"Zom.te• to water 1n thl, tlret fNit ju-• two d:rope to that in the 

j&J', tm-.e drope to the third, eto. Each drop ot nzonite" 

Contaot 'l'illle1 Bold the aamples tor 10 minutes betore testing. Do ----
period. 

Exudna~1-on .2!, Sample•• At tbe en.c1 ot tba eontaot ~. remon • 

20 mi1111itel" portion ot ••oh aaple, place it in • two oume bottle, 

then add l m111111ter or ortbotoli41ne to eaoh. Determine the 

reaidual chlorine by OOJRJ'Jflriaon with permanent standard• or by means 

ot • chlorine comparator. 



Caloulat1on1 · Subtract the parta per million ot ree14ual ohlorine 
. . . ' . 

tJtam· th• part• per a1llion or ohlorlne added. Thea• Yalu .. :ar• tbe 

chlorine ftl)reHed ln parts per million ot the sample at the 

reepeot1Te dosages. 

-'Pedlx C • Detend.tation ot Reeidual Chlorim. 
- cSi-thotol!alne !!"!! • Dn,p 15!iution Method. 

Materiala1 Comparators or 1leealer tube•• l«edioi.n.e dropper that will 

deliver 10 drope per milliliter. Chlorine •tandard•• Ortbotolidine 

Reapnta !!!!_ Saap1 .. , Uee o.6 Jllilllliten ot ortbotolidl• in 10 

or 18 a111Uiter oo.,aparator tub••• Uae the eame ratio tff other 

1. Fill the oel l or tube ~o the •rk with distilled 
water arA. ll1z thoNm,:hly. 

2. ...dd to the oel 1 or tube one or mon dl"one ot the . ; 
chlorinated water (mixing thON'lr.hly after each 1 · •· ) 

~11 an ... ny r•dable oolor ~• pl'l:)dUffll. ' .:' 

a. Compare color with regular ehlorine oolor ••~-• 

Conilao-1; Time1 Aa ahlwinated water with auoh oonoent.ntion ___ ,_ 
ohloriae oontain.e only aotive chlorine. the oolor dnelopaen1: will 

be rapid ancl may be nad almoet at once. 

Calcule:ttozu The ohloP1ne naid.ual 1n the ohlorimted wawr _,. be 

oaapu·W tram the tumula. 
Vel..- ot cell 1n ml• 1 1 Rl•ldul Chlorl• (p.p.ae) • ale of ••ple JC oh or ne 

Standard Mtehed • 



Notes The equi pnent needed to perform the r••1dual chlorine test by -
this method ie very simple and oan be inoorporated into an 1nnpensive 

test kit to be supplied with the oblorinator. It has a further ad• 

'ftl1tage in that only one color staniar d need be ·~pplied with the kit. 
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