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A STUDY OF REFUSE INCINERATORS 

The cons tan t developmen t of 1he jnincipal cities of P or t o R ico, 
where modern id eas awl m ethod s of sanitation 1l1 '1 ~ being ad op ted 
lrith increasi ng enthusia sm, giws ev iden ce that th e people will 
IjOOn realize the n ecessity of fin di ng :l de fin it e soluti on 10 the prob­
lem of municipal refuse dcsvruet ion a,; th e ch ief means of avcrt'in g 
propag-ation of flies and th e spread of transmissible diseases. 'I'h e 
necessity of solving this important sani tn ry probl em scient.ifieally 
will be felt more in tensely eac h (la y in this Island and t he time 
will come when its soluti on will become impera tive, espec iall y in 
the larger cit ies. These observations a nd the fact th at cons iderable 
time has been devoted to t he investiga tion an d study of t he various 
~vstem s and methods emploved Ior t he disposal and fina l treatment 
of refuse, have made it possibl e t o presen t a detailed accou nt of th e 
stndv carried out, in the beli ef that th c infor mation obta ine d may 
be utilized for th e future benefit of th e I sland, 

There are sever al me th od s that. a re sa nc t ion ed bv those who have 
mad e II st udy of th is matter, wh ich have bee n adop ted in different 
countries, Before successful ly a pply in g- any of thes e methods i t is 
necessary to make a thorough study and investigntion of the quantity 
f garbage and reflise, of the physical and che mical analysis of 

same, and of the means 111. the d isposa l of the municipality to eiTect 
IDI eeonomical treatment in re lation to local cond itious . On the 
appli cation of any of th ese methods t o a particular case th e fo1­
owing conditions must be stri ctlv observed. First , the method 

used must comply with san lt ar v requirements and regulations, 
ond, this method must be econ omical. both Iroui 1.11e stan d poin t 

of its initial cost and from the cost of operation. 'l'hird, access 
mil. t be had to 1111 adequate place in whic h t o (lump the gar bage 
and refuse of the comm unity and by means of scient ific t reatment 

vent nrgunie dceomposit ion a nd [ ' 0 nsequen t bud odo rs . eith er 
. converting th e organic ma t t er into by-products for commerc ia l 
se or th rough complet e dest r-uction of such gar bage an d r efuse 
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h~.. ervma t ion. lit i lizi 1Ig' i fx loa lori n Il vn11 It' to gCIll'rat c st eam, rhus 
Ip,,','illl.! oulv iu urjrnu i« residues t ha t cannot hI' Ihp "0111"'" Ill' II Pll:'. 

n- nuisauce . 
T lu-re a r,' 1\1' t.\"J ll'S of iudusn-iul plant« rhur an' "Ollst rlll'l"'! 

1'0 1' th e upplicar ion 01' t h ('s( ~ uu-i hods. The fi rst is t ho OIH' known 
as .. HI'dlld inn Pia 111 .. wh "an'" "('Sill lll' is appli, 'ahh'ich t lu- am l 

on lv to th l' t reunnent III' ~arhlll!(' alld dl'lld uu imal-.. III th l':'p plnuts 
t lu: pl 'Ot't'SS is l'ff t,(,tpd ill " n ' lIdc l'iug tilukx " \\'hi"h "OU\'!'I't thl' 
orga uie mat ter intn hy- p..ot!lIl'\x 1'01' I III' nuu-ket , sllch as l''' I,til iz,·r. 
1a110 \\', 1' 1(', T he ':l'l'OIld ki nd is Ihe ty pI' 0 I' pia lit i IlTP II IIt,d 1'0l' Ih" 
i Iwineru t ion 0 I' g;lI'Lag.. :llid I'dllx(' hy c r vmut ion in spl'eia l lv dc" iglll"l 
flll 'JIllt('S. l ut o t h l' ~' 1' j'1Ir llal.'CS em -rents o f a il' a ri- 11l t-'(·11l1 l:i,·aJl.,· f'II'I'I'd 

nnd t Ill' HtHlospl ler j(· oxvgvu ('0111 hiuer l II' it h th e 1'1I10 r i Ii,: clements 
0 1' IIH' I'!'fllse ac t ivu t« «otulmst ion, with a rcsu lt ing t ..m p.. ra t un - III 
l ,2Gno F. to ~ .(l n() O F, t hus 1'll1 ls illg t he tIl':,t 1'111:1 ion uud volati lizat ion 
o f t he orga n ic ma ttr-r eontn iru-rl ill t he gHl' hilg(' and "1'1'11':(' It'a\' illg 
as a res u lt o r t he ('I'l'uHlI!OIl nnl v ashes aw l inorganic matter. 

The grll'hag('-I'l'd ut'l ion pla uts IUlt'lld etl 1'01' t lu- ut ilization of 

l!:lrhOll!c require t he inst alla t ion of (',ostl,\" and "ompli l:al('tl uuu-hiuvrv 
and t'I:0I10mi l' result« van Oil Iy he obtained whe n t h t':' I~ an' iusrullc-l 
011 a la rgo sta It'. 011 avr-ou lit () I' th is a lid due tot he fae! t hat it i, 
1I1' (' I'SSlll '~' 10 'SI'pll l'n1.. t lu- !'t'fuS t' 1'1'0111 till' goal'hagl'. and also to sort 
it ill tilt' pl a nt , th is tY1I(' is ill 11 0 WH." adap tahle to t ill' munir-i­
pulit it'S of Porto Hi(,o. Th e iuci ucru t iou plun ts of mix ed rvf'u« 
a l't' adaptah le 10 the Ilt'pds of POl'tO Hi(,o alit! tht's!" (1 1' (' lu-irur uSt'd 
SIlCI'('so..: f ully ill d i ffer en t pu r ts ot' t he world. lu EU1·0IH' . for exa m ple. 
and ('sp!"t~i<llly ill E ug-I a lld \l'hl' l '" im-iucra i inn was first pr(l(,tic,,·;j 
ill 18;4. the deve lopment uud perfection of t his method hus h 'I'li 
t'UO I'lII0Ul'l t!u ri IIg t lu- last I\1'(' 11 ty-fiv« ,,'('a I'S aurl Up til t lu- !, I ' I~S"llt 

time t here are 2;1U c it ies SI11'.:('ssfn ll." operat ing iucim- rutors mauy 

of which lII'e IIsed to 1-\'1' 111 '1':111: st eat n und " Iet'tl' it'al 1'111'1"1"111 u t il izing. 
l,y comhus t ion, th e ca lor-ifi c va lue of t he refuse wi thout t lu- liS;' 

0 1' add it ioua1 l'ru-l. Th t'sl' ilwiII t'l 'a t ion pla IIts \\'('1'(' lil'st eOllxt l'lll'ted 
in th e Lhli tct! Btat t's a lld Call ilda III It!::I :'l alld si llee t ha t da1l' th l'il' 
IlS 1' II 1IS " 1'('11 ge lll'r all.,· ado ptt'd , 

P er:-i01111I ill\'l'st iguti oll of l h l' SI~ iudl lt' !'a l iOIl plauts ",h iI'll a1'(' 

1I0\\' used ill ,'a l,jolls ..il i('s lias l)l'o" cd hy prOle-tical de lllollst rat iotl 
t hc eXl.'t'Ueut I'esults that ('HII h(' ohtai ll(,ll 1'1'0 111 ut ilizillg t llt~ ealol'itk 
\'ahw of t he refuse. Tilt, t her mal potellee 01' \'<Ilue cOlltni llt't! ill 
IL g i\'clI kin d of refuse aud garbage dcpcnds maiuly UpOIl its t'ompn. 
8it iou . It is diilieul t to ('xac t ly ('aleulat!! in ad"al1l'e this ('a lol'iti" 
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value. hut till approx im ut « ,I\'C'I'a ~e mar Ill' d etermined snftic ivutl y 
to fix a s ta ndard by wh ich to m-ri ve a f t he 11II ml u-I' or 1h('I'1II111 
un it s avui lahlo ill 1I 11~ total ,1Il101ll1t o f gal'llage a nd r efu se colle-ted 

du r ing a d a~' , T h is ,'allll'ifie va lue is, or ('01l1'SI', va r iuhle C1"I'lIl'Ilillg 

t o th e seuSOII or t lu- :n'lI l', alld i'rmu t he re-ords obtained Irom SI' Vl~ l'a l 

r-it ies, t he 1111111111'1' of thormal un its contuinerl ill t il l ' mixvr] ret' use 

\'al'ips f rom :3,:WO t o -U~ O() B , T. I ". [WI' pound . 11tH> t o t his v ariat ion 

'SOIlW iucim-ra tor« IHl' fo ull d t o eva porate t h ree-Inurt hs o f a pouu-l 
of \\,H\('I' a t 2 12 " J", IWI' 1111111 III of mixer! l'pfllse , a ud ill others t he 

1" 'I1I)11I'Ht inn has n'll l'l lPd Ih high as two Hlid II ha11' IHHlI lIl s of water 

a t 212 0 F, IIt' I' pou lid II I' I'P l'use. I ' pou 1111 a ly xing' th e t est s curried 
(1 11 1 ill SI'\'I'I'HI inei m-rut ors it HIlI ,Y ho stn l ('11 ill ~plH'I' al t hat the 
imiu crut ion of mixt-il refuse will !lI'OdUI'I', 011 a n average, 1.1;(' , '\',1/,0­

ration at 212 0 F , (If not It'ss than IlIH' pound o f wan-r ('(' I' 

pound (If mixer l l'I'I'\lS(' ill wel l-d csigncd nm] construc te d fll l'llil' ·t '~, 

.\ cl 'ol' dillg to }II '. \\', Goodrich , ill th « tl' st t'ol1l1ul' l t'd at til l' plant.s 
in Bradford, Hackney a lld GI'(' CllOI:k, they generntcd sixty, flftr and 
c igh tv kilowarts-h on 1', 1'\'S»Pl't ivc ly, 1)('1' to n of 1'(' fll sp im -in crate-l 

t here. thus gi "illg' an average of ():,$.:J kilowatts-hour p l'l' to n, In 
!I I(' pl a nts a t Stokl'-ll IHIIl-T I"l' llt , 'W«olwu-h, PrC'stoll and St. A lhuus, 

tcst,; we re r-onducn-d d in -in g which !)7, !IO and fl2 ki lowat ts -hour 

/l1'1' t on . 1' C' ,.;I H,('t iv p l ~" \\'1' 1'(' l!('l ll'I'll tpt! wit h i\ t ilted an' l'ag'p 01' a !Il'lIt 
!l2 ki lowu t ts -hour lIp l ton of refuse ine i II I' I'll ted, 

To fo r III all id('" 0 1' t he impo rt auco or t lu- vu hu- of «a lori tie 
pO!t'l ll 'l' of I' I'I' IIS(' aud g lll'hn gl' it is onl y lI (' (' ('SSllrr t o m a ke a cum­

p.nisou betw een t hl 'SI' »uh st uucos and sugur-caue h:.;::·': ':. \ri : j :, is 
al"l1 a r-oml mst ihl e ma tte r of lnw calo r- ific tl pg'l'l'(" nml w ith out which 
ou r s ugur iud ust rv wou ld 111' \'1'1' 11 " ,, (' n'aehed its ur-tuul d " \·l'lnp . 

IIH'J1L It is well kl 10\1'11 t hat. tlu- !mg ass:> eouta iu« upproximut ..I.\' 
l'rnm :.10 to .)0 Jlt ' l' {'I'llt o f fi hrous m atter, 11Jl to ltl 1'''1' " Pllt or 

'S Il I' I'O': P a nd f'rom ,HJ to (in pr-r 1'1' 11 1 luun idity, which composit iun 

"mil'S a et'ol'tli ll~~ tn th e extraction dlil'il'w',l' or 11](' ;!'l'illdi llg: milk 
Tilt' (';II(lI'iti" p otcu .«- of th l' hag-lIsst' , \\'111"11 this is t'lIt in'I,\' dry, 

nn.'I'Hg'\'S ii.:WI) H. '1'. l.i.: hu t. inusunu-h as a Jl1ll't or t his I ll' i1 t i,; 
Il Sf'l! to evapurnt« ti ll' humidity cnntai uvd i ll the haglls,,; \', il th ..~ 

II vvrag« r-ond it iou t liis " i1 lorifie potence is I'ed l\('('d to a h Oll t ::,:.100 
B. T , (', !I('I' pound. One pound of bagasse "all eva porat . from 

two to thl'l'l' pounds of water at 21 2 0 F, which ill ~I' I It'I' il l lI\H Y he 
1'ljllinl!Pllt to from 1.~i) to 1,.-10 ho rsep ower por toll hil l!H ~S " in 
twon ty -f'our hours, rr t ill" th ermal pOl 1'Hl '1' of lII ixl't\ I',· I'IIS (' is ; (f' ­

c:l"(lt t'd li S th l' sa me nverage o f :(:Wll B, T , T . 1lt'I' po u nd i1 S ill l! :e 
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will be found hy t heorot ie ca lcula t ion that with 10\) 
ens of mixed refuse deliv ered at the incineration pl an t ever y 

elve hours it is possible t o gPIH'l'ate about 2;:;0 horsepower in 
equa l length of t ime. 

The amount of mixed r efuse collected in the city of Sun .I uan , 
orto Rico, was approxim at ely 6;) tow; da ily in 1918, With the 

. rease of popula t ion 'since tha t dat e we figure t.hat th e average 
aily eolleetiou of re ruse is 110\\' over 85 tons, The mixed refuse 

our capital is high in com bus t ible matter du e to the exte nsive 
etion of Snuturvc and its su r ro uud iugs. Some parts of t his 

iIlburb are sma ll Iorests in whi ch resid enc es IHlYC h (:PII built , thus 
usinc the refuse to «onta in !!1't'<It quu nt ities of wood which increases 

its thermal POtl'IlC\', In view of the abovc-mcnt iOIll'll fa cts it is 
easy to realize the importau ce 01 t lu-se figures in con ne ct ion wi th 
the in stallat ion of a r ef'nse-i nein crnti on pla lit ill tht' r-ity of. Sun 

Jutln ill the future, 

Among th e principal t~'\H'''; 01 Iuruuces const r ucted for the 
in inera tion of refuse, t he f ollowing class ifica t ion I IlIS been made: 
(a) English t,nw 1'\l1' IHIl 'I' S ( J'; lIg lish Dustruetors ) of high com­
bustiou te mpera t u re 01' about :!,OOUO F " con st ru-tcd with fire hricks 
anti provide d \\'it h fon'ell d ra l'r lIy 1tl t'I IIIS of meeh au iea l blowers, 
These furnaces a re gi-nerull v desiguNl t o operate without additional 
fuel for th e incineru t iou o f l,('(Il'I'il g'P and mixerl ref'nse. A nuruhec 
of t hem han ' h t'P II eoust ructcd ill t he l 'n.ited Stll! I'S 1111<11'1' t he 
lllIDe of .. H enuan & F' rm ule n l·st 1·l wl ol's.' · ( b) American type 

1'11111'(',' to opt'I 'al l' a t low tcm pe rut ure, d esigned o rd in ar-i ly frn- th e 
cremation of gal'hilg'I' . l'l'I\lIir illg as a ru le uddit inna l fuel 311lI ('011­
struete.l with lire hrIcks, ;l t~· pl' whir- h may 1)(' cal led s , 'remat lll'." ... 
( ) American type fu r na evs that \1'01 '1, l i t. 1I1PdiuIII temperatu re o f 
th boiler 1,\'1'(' . ; I)('('a r il''', wat er j ackete d. wit h uu-chuuical fOl"'l'ci 

draft and prelu-atr-r. This last t .\'} H' of 1'II1'II111'I'S cnn OPCl'1l1l.' ill 

most eases with ou t illld il ioual 1'1Il'[ , lJa\'( ~ given highl,\- sa t is I'ar:tn1',\' 

reo ults and 11Il\~' h(, r-ulled .. Jn-i nr-ratrns ' '. T'his typt' would SI'I'III 1he 
most. adaptable 1'01' t he "01nlllllllitil'S Ill' POI'lo Hieo because of its xim ­
plicity 01: cou st ruct ion a ml opcru t ion alld hpl'allsl' it is II vomhiuat iun 

furnace and hoilt "" TIu- rlu -rm al pou- nce 01' III\' mix ed rel'us\' is 
utilized to gl'llpra t I' st PHIll , Till' r e is a I',.;() nn Eng]islt 1:,'pe of f11l' jl ;l{'e 

evelope d undcr t he n ame or ..Hall lll'I' R ('\'\ISI' Dc strur-tor", sa id syste m 

being emp lovr-d II,\' 1he Ell gl i"h E IIgi lll'el" :\1 1', Hobert Ba IIll ..,I' 1"(' 111 1' 

'e.al's ago ill the «oust ru et iou (If t lu- pl a Ills II I :\1"1Ilt'\'idpo and Buc­
0,' A i l' I'S, ~ , .:\ . T his s ,\ 's l<~1Il was first 11:-:('11 ill ti ll ' Uu itud ~ la h' ,,; 
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the const ru ct ion ut Chu rlostou, West Vi rg iu ia , of tl u- Ii"st " Bal lll(~ l ' 

efuse Dest I'H ei OL'" in H12:3, 'PIll' invent or )1" , Bulmer \ \"110 vi site-I 
lit OUI' Omf'(' ill Xl ' \\' Y OI 'k , expl ains i n detail ti ll' p rincipnl p oint.'; 

f hi. ' inciuc r utiug fu rnace s~'s tt' ln ~1I 1l 1 sho \\'s h ow he t al, c's advanta g» 
the development of t h« hvdro-r-arbides ill t h« Ir-rurentat iou o r 

he ~a I'h a~l' and r efuse sto re d II101lg-s id l' t hi' f'urnaec 0 11 ('Ol!!,!'!'t ,' 

ins, th e hottom or wh ich for ms t he upper part o f t ill' hot-ai r 
iamher, th us J'l'c-(' i \' i ll~ It,\' nuliut ion till' Ill'a l l'roru t he co m hust inn 

in the fu rn ace wi th the view to nct iva t iug till' f'ormu t inn of h~' lll'lll'ar­

ides that ill l ', 'ells!'s t lu: t he rma l pot eu ec of th e mixed r efuse und wa st ". 
/.PhI' YiIJIlWS and gases produced Ity t lu- III~ntillg of the m ixed l 'dllSl' 

stored Oil t h» ('01 1\' 1'1'11' Ilitis a r t' used t o illtl'lIsi i'y ti ll' com bustion 
a tln- !!rllft·s, .As is plaiulv SI'I 'II , tIll ' 'sy slt· ' 11 is hmH'd 011 the stora!!c 
0'1 the refuse and glll'hagl' (l ll l' i ll g' a eertain len g-1l I of 1ime, lind due 
to t his circumstance the adopt ion 0 1' this sy ~tt'm would 1I0t ~t't'1Il 

feasi hll' iu trnpival ('Ollllt J"ies :IS the storage of rlu- g-:lI'lJlIge would , 
no dou bt, O('l'IlSi ClII had od ors i ll t ilt' pla II I, 111111 its viviu itv. 

Durin)! tilt' winte r of 1922 investunu ion s were pl'l H,ti':f>,l 011 a 
large numl.ei of iiu-im-rutors cons t ructe d ill t he Tu itr-d Stat l's awl 
at the Slllll!' t i JIlt' cor re spoudem-e was ('a r rh«] 011 wi t h t he mu ni ci p lI I 
authoi-it ics of t ill' le ad ing t-it it-s of t ill' cou n t rv t lurt hall alreadv 
ilI8tall.',1 pla n ts 1'0 1' Ihe des t ruc t ion of 1'I'fu St , a wl gu r bnge . T he 
ft>SIIIt of 1hese in vest igut ions \\' II'S classified into two g rou p». as 
follows: 

G 1'01lJ} No . l.-rll cinerat ion p lant s op era t ing i< ll"('essrlllly with ­
ou t 11<111 iti on aI f uel, SOl IH~ of t hem !! (' II l:'1'1lt i III:.! s l PI1Ill 01' 

elect ri caI en rrent . 
Grou ]: Xo, 2.-Incill l'r alion plan ts ope rn ti ug snccessful ly but 

rvq IIi ring additiona I f ue l , 

Th« investigat ions were concc n trnted 011 the plants described in 
roup :\0, 1, and a thorough study or t hese, from the standpoin t 

o their nior-hanical iustallnt ion and ci-onomieal operation was made, 
Inasmuch as the plants that IHI' op erated without additional fur-l 
art' the only OIlPS, that 'should he used in 1)01'10 Hil'o, 111 almost all 
he im-iucrutors coust r uc te d 011 tIlt' muinlnud lip to 1!11O til l' Op(,I'· 

atio n of ehurging 01' !'('('(lillg' the furnace w ith JIIiXI·d J'l'fllSI' was 
done h." luuul. hut. si uce th at t ime II number of iu ciucra to rs h av e 
been instal led in which the hu ndling or the re f'use from the t ime it is 
deliveri« ! at the plant until it is reduced 10 ashes is done mechanically. 
The plants at Paterson, 1\.•J.; Clifton, K , Y, all<l S llvannah, Ga. are 
examples of i uciuer ato rs for mixed re f use whor e a ll thl:' handl ing 
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of re f use , eluu-gin g of f u r naces an d cxt ract in g 0 1" as hes i~ done 
mcehauieally. TIH' p lant at Pat erson , N, .T. , is of the English type 
" H een«n & F'roude Dest rueto r " wi th fUI' Il11CeS «ons t ru eted of lire 
ln -ieks an d Iorccd dra It 11)" means of mce hnn ieu l blowe rs . '1'11is 
plant, desi gned fa !' t he admiss ion of si xty t ons of m ixed r 'fll ~c is 
prepared t o iucim-rate dea d an imals mul is located in n central pa r t of 
1he town. On vis it ing this pl an t it was not iced tha t no IJCHI odors or 
signs of contaminat ion were percep t ible. The wagons tha t de liver the 
refuse du mp 1I11'il' contents in to II storage pi t const ructed of conerete 
below t he le vel of th e fiocH', the ealllH'i1 y of th is pi t nllowiu g for up­
proxima telv 0 111' aml a half da y 's work. From this storage p it the 
refuse is hoisted u p by nu-aus of all elec t r ic cra ne which ru ns O" C\' the 
t:ur l1aee lip to I I II' ho p per wh ich is located oyer each com part me nt eon­
sti t u t in g the furna ce. Th e bu ck et has I~ ca pucitv of OIH~ "II11 i,' vard 
nnd is of th e " c1all1 shr-ll" InH', simila r to those used ill harbor 
dredging'. Th« Iuru at-e is ..IHlI'~e d hy means of 1'0111' ~a lt·s hyd raul­
ically ope ra te d. !'eCjlliring complicated ma ch iuc ry. Th e combustion 
of th e l'C fU ~ I ~ is ur il ized to generate ste am h~- mea ns of a 2110 horse­
power boiler. Part of thi s Sl t'; 1I1l if' used to ope rate a mech auical 
blower for rhe Iurnuee am l t ill' ba lance is use d to operate two t IlI"OO­

)! Cllc nltors. TIl t' I'It'ell' ieal l ' lI1TI' II1 gene rated is nsed 1"01' dJargill~ the 
batteri es or th e clect ric t rucks which haul t he refuse , TI l(' chimney, 
of so lid lui..k «ons t ruct ion . is s ix I'eel. iii di a men-r h~ ' ] :10 feet 
hi gh. Thi s im -iue ra to r is opera ti ng sur-cessf'ul ly , hut on a..coun t or 
th e ex cessive 11111 01lllt or IIIlwhi nel''''' rc quin«] . it woul d 1101 :' 1" '111 e x , 

pe die nt to \l SI' it in the «it ios of Por to Ri co. 

T he p lant. ut ~a" HlI llll h , Un., i" also huil t, of III(' Ell j!li:- h typ e 
"Tleeuan &; Frolld e Dl'st rui -to r ' cous t ructed ill .l!JI-t. w irh a daily 
«apncity of ] ;W tons of gat 'hag ,! nnrl st ree t lind st ab le n -f'us«. The 
plant couta ius two (;:),to n ca pac ity I uruaccs each ha \' illg' tour corn­

pm-tnn-nt x. T wo hoih-r« o t: 211(1 ho \'s('p0\l"l'r (~aJladly !!( 'IIl'\'a t, ' sl, 'am 

10 op erate mill IJ -kilmrat t turho-geu erutor. T he steam is a lso use d to 
direetl," 0IWI'al(' till' wat erworks pum ps, TIH~ arl'i1l1g l'IIIl' II T nf t his 
plant is suu ilur to the 011r a t 1'1ltel'SOn , :\.•1., so ral" as t he huu dling 
o r th e reIll'st: and m:llI's is cont-cr ucd. Th e ca pa eity of t lie l' e cei ving 
pit loca ted at th e level 01' th o f1001' is :!60 cubic yards. ..:\.el'(Il,t1il1g 

to th e <lata nva ila hle. rh« plant cvnporu tes au 1 l\ 'I'I'ngl~ of 1.:1 poun ds 
of wat er {W I' pound 01' mixed r ef use iueinera tcd . Thi s pl an t. like 
the one a t Pat erson, X -I,.. «onta iux n good dea l of -ost ly and 
complicated IIHH"hiIl C)'Y, a nd if; another type t ha t docs nor seem 
adaptable 10 t he mu uic ipul it ies or P orto Ri-o . 
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Tl u- Hidg-t,\I"t,od plunt a t BOI"flng-h of (~ II PI'II" . X. Y .. is or t h« 
. ' 1)el'a r i(' " in cinerutor tYIW. d o l'S 1I0t rvqu irc the insrulla t ion o f 
II0II(,l's 1Il"'IIIIS\' I h(' 1'111"1)11('( ' is a hoi !I' I' ill it se ]f, it r-nn ta ins t \\' \1 

fU I' lIHl'PS o r fifty t u ns l'apHl'it." l·a e li. ho t h IIl'i lll{ d l' si~I\(' d t n I'l'l'l'iy l' 
at om- t ime a whol« ehill 'g'\' of ~: ixt "1'1I «uhi« ya rd s of mi xr«! n 'flls l'. 
E llf'h I"LU 'IIIH'P con tains /I s"IHll a!p «om l uu - t i rm «lunul u-r , p n'hl'I111' l' lind 

fOI" 'l'd dra l't 1l1()\\"(~1' : t ill' combust ion guses HI'l' ,' al'l'i('d oat r h rough 
(JI lt' I " ' ,. w h ic 'lI I'onl lt' .·!s w ith t lu- JlI'j .-k ,·ld IIIIH'," "i x I'l'"t iu d iuuu -tP I' 

h~' ',-)(J I'l't't high . Pal't oC·tl ll' stvaui gvru-r uto d in t lu- pl ant is ut ilized 
f'or tho np e rm ion at' th e mu r-h iur-rv and 1'0]' 11 1:' ''t iug ad .ioi ll ill:! 

hui ldiug», ti ll' hlilall\'l' i" wust vd hl" ' IIUs!' dil l' to previous coutructs 
th l'~' nrc not au thoi-ized to gPJlf'nl tl' I'!l'l'll'i e,l! 1'l\I'1'I'nt . Th is i ru-iner 
uror is 01'1'1'111illl! slll 'I'{'ssl'nlI.v 1I11t1 doc's 11111 rvqui r« =-0 unu-h 111,1 · 

..IIIIlPl',v as the otl1('I' tvpes dl'S('I'ilwd uhove. It is 1)('l i""I',l that 
th i- t:"lJt' would IH' /111 ideal om- rill' Port o Rivo, 

In orde-r to g-in' ;111 id ea of thr- (' OS! of in r-im-rators, 1111 uunlysis 
of tIll' ,'ost of ;1 limi ted 111I1lIl'I'I' Ill' pbill!S hilS lu-t-n uuul«. 

(' ;11'1 u f 
(' ,.p;lI' irr C I1~ t of (I)L'ruti n!:;, 

I tt 'i ' IUU plaut p: r tu n 
}I i lw:o uk, '!', \\ · is, . 11;;;-:.\1111 $:!Cl~, (WO $1. ii!1 
P:okl'soll. X, .J, .. ,ill- (ill i ll, II00 . S.t 

1'01'1 la nd , Or ... ~ . - ----- -- - - - - --- H I;-1 .' ''' !lll, 0011 .-t :l 
HtO I'klo lpy . Cal. ________________ ·Id- ; :; 1i",OIlO 1, :!S 
:-:a\'alJlll tlr, 13'1. , ________ SO- I:!;j !:?", fJilO I. It'l 
A t lu n ta , t ;:l . :!':;U-:!:;(1 euo. 0 '"1 
H i d ~ ,' w,,,,,I . ~ , L .. .,11- 1011 ur. ooo 
.J:un:'; ,'a, ~. Y. ,, ~l-l l)" :!1l:!, lIl1ll 
Ha"e nwOIH1, X, Y. ..__ ., (1- 1110 180,111111 

As "om,' of tlu -so p lau ts g'('lW I',lll' stf'am ' 11 1101 ('!t·" t l' il' it .\" anv 
IIlI'O!lW dl'l'in'd f'rom 'S/l 1111' must II(' dl'dlldt'd 1" '0111 t!1I' \'osl pl'J' to :1 
of refuse iui-inerated ~iYI'II above. '.I'hl' l:()st or o pc rn t iou ('OYI'I's 

wag!'s and ma iutr-runu-e /11111 tht' ('os\ of tilt' plant illc'lwlt 's t lu- amnunr 

Jlliid 1'01' Iltt' lund \\,11('/"l' t lu: inc inerator is instulled. The cost cun 
lint. of course, he ;lel:l'l'tpt! as ;1 Ih'.'d basis h,'!'/llI>:P tlll' l'P 111'1' I,wal 
(·oilditiOirS that IIla ,\' ,,11','('1 t lu- iuit ial r-ost of the plant I :'; well II"; 

it s mn intenn nee. 

suat .ll .\It" 

.Ult:r a cnrc f'ul studv and invvst igation it is lu-lieved t hat tlIP 
hOllpl' tnif' inr-iuerutors, with wat.- r ja r-ket , lik e thos.. in >:l fllIl'd at 
RidgP\\'ood. t\ , Y.• and ntlu-r ..ities , han' a l!TPUt advuntugr- O\',~I' 

tit" furuure« 1'011"11'1)('11' <1 wit h fil'l' h r i.·ks 111 1( 1 tht'sl ' ad\"ll!l llIg'ps mak « 



,\ ~ T ('()Y O P HI': .Fl ; ~ r; IX U! :" I,: H,\ T OH :-­

hem IIWI'I' ;lIla ptahll' to t il l' S!'l':'ial l'olld il ions of 1'00'tn Hieo 1'01' till' 

following l't'asons : 
I. The Iuruac« i t~dl' j,: a lroih-): p l'l'plll' l'd 10 l!I'JIl' l'all' steam , au- l 

011 this ;H'c'ollnt tlu- ius tul lu t iru: of additional ho ill'l's 10 III il izi- t he 
heat frOJII till' vmnhust ion 01' ]'('1'11"" is nut ri-qu irt« ]. 

2, The f'u runee, hl,j lll! l'ollst l'lIetl'd wit h "tl'l'l pl atl's, dol'S un l 
equire th e prot c-t ion of ti l' (' luir-ks . 1111 01 1111 ac'\'ollnt 0 1' t his t i ll' 

ost of main tenanc e is 1II1ll'1I Il'ss , 
:t The arrnugemen t o f 1hi" 1'111'1111 1' 1' d ol''' 1101 I' c' q ui re t he vnu ­

.. uetinn of rcer-i viug pi ts 01' I:ills 1'01' I'e f lls(' which a l'l' always :1 

source of ha d odors, (''' IWI'ill ll ,\' ill warm Nil I 111ril''', 
4, This flu 'llowe dot ,,, 1101 l'l'qu irl' lh l' 1I~ : :' of add iti onal fil l'! alld 

is designed to ha\'1' a ll evapor at ing I'il)llil' it ," Ill' not It"ss th au one 
pound of wuu-r !WI' pouu.l of IlIix l'd l'I'I'USt' , provided tho proporrinu 

ill 75 pel' er-nt garhug'l' /ll1 d ~ ,) per "I'll t r uhhish, \\'11 jl'h is 1Il0t'I' or 
le the i-ompoxitiun of tll(' Illixl-d r l'fm:1' in ~al1 .JII11 I1, 

;i, Tltl'sp l'u rn aees , bui lt of :-> Il'd plutes and with wat er jacket s 
may Opt' l'a t l' 1"' 0 11 om i{' i! llv d m -iIll,! a Ill'r iod of I'i!!ht to sixteen hou rs 
rhile 011 t lw otlu-r luuu l, 111\' Ell gli sll typl' o r 1'II I'IIll('\':' r equire 
nstn ut operat ion of tw enty-Jour ho urs II d ay III orde r t o gi ve­

!;8 isfal'lOl'y 1'p:->Il11:->, 

lU::O ) :\D I ~; :-: n .\ ' I' lOX~ 

Til view or t lu- Inn-go ing observa t ious wh ieu sho ulr l III' vuref'ul ly 
borne in mi nd when 11111 11-1'111k in g t he so lution of the problem o f 
'I'tIfu~e tll'st n u-t ion i ll P OI't o nir-o, t lu- roll 1)\\' i III! r ccnmm en du t iou­

are made : 

1. That the plaut s cnnst ruet vd IU Il!>t Ill' JlI'l'f t'l'ahly of the boile r 
type, similar to t he p lant at Ri dgew ood, N, Y, for t lu- opurat ion 
of' which only live II H' II uu d OIl(' mech an ic is r eq u ired . 

2, That wh en t "t~ instu lln t ion 0 1' a re fu se-iu ciue ra t ion plant is t tl 

be ffecte d , the manuf'a cturer 01' l'Ollst ructo r should gua ran tee the 
plaut to operate without th e IISI ' of a ddi t ion a l 1'1I pl, evupo rat ing It OI, 

I i th a u OIH' pound of water a t 21 2 0 F. )I t'I' pound or mixed refuse. 

a, That th e incineration plant Ior 11 w !'i t,\' of ~llli ,Junn shuu l.] 
be prepar ed to generat e lIy IIII' com hust iou 01' re fuse from laO til 

horsepower , This elect ri « cu rren t mi ght 11I ~ ut il ized 1'01' til." 
operation of mach in ery ill the munie ipali ty , S\1I'1I as pinu ps f'ur 
I t ing sewage water }lJH1 ma r-hiuery for th e ne w mun icip al a ba t toi r . 
eft', 

4, Should any of these plaut s he const r ucted, t he work should. 
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divided into t wo pa rts to he ca uied out a t di1f\' I'l'1l 1 per iod», 'I'h e 
rst part sho uld comprise t hc const ru - t ion of Ihe iueiuorator p rop vI ' , 

ith all it s equ ip ment a 1\(1 uraeh inery 11(>('\'S:",lI ',\" 1'0 1' opcrnt iou, li ke 
he plants, at Ridgewood, ~ . Y., -Tamui- u, ?\ . Y. , et e. Tho 'SCCOl H1 

art houl d comp rise nil' iustullat ion o f a comp let « elecn-icul equip ­
It :"0 as to util ize nil t he energv 01' sll -am th a t may be g-cIll' !'at l'd 
the boilers. Th is Sl' l' OIlt1 pa rt o [ t he work sh ould 1)(' perfo rm ed 

af er the incin erator has hl'l'll in 0 P I' I'lit ion Ior a period of ab ou t 
ree mouths and, onv« com plete t ests have I,..en I:al'l'ipd out, all 

estnulll(' shou ld be m a d e t o aecurutel.... uxevrta in t h v amouu t of st eam 
lovailablc so th at t he (' XlW I (, llpa (' i t~ , of til l ' cleet r ica l ('Il n ip men t m ay 

ietermiur«I, 

REPEIU:XO:: " Culled iull :111.1 .I 'ispo~al of )!lIllil'ipa l Hdll~\" ' J L." 
][ ~ ri ll l! I>; (ired,I', 1~\ ~1. 




