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(Industrialj 

Ballard Engineering with the Rock River Water 
Reclamation District designed and built a dual 

~ fuel~ KW Natural Gas I Digester Gas 
r-- powered Combined Heat and Power facility. 

nf? 

The system provides maximum flexibility to 
the facility by its capacity to operate the 
entire facility independent of the utility 
automatically if necessary, provide all process heating requirements 
thru heat recovery from water jacket and 
exhaust, and switch fuels on the fly based on 
digester gas availability. Typical operation is 
one of the three engines operating 24 / 7 on 
digester fuel, with the remaining two engines 
operating 9 am to 6 pm Monday thru Friday. 
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(Healthcare) 

Ballard Engineering installed a 3,000KW 
distributed power/cogeneration system at 
Beloit Memorial Hospital in Beloit, Wisconsin. 
The system provides maximum flexibility to 
both the hospital and local utility company in 
regards to electricity, heating, air 
conditioning, and hot water usage. 

Additional Material 

• Beloit Memorial Hospital Cover Sheet 
(http://www.ballardcos.com/userfiles/Beloit cover 
sheet.pdfl 

• Beloit Memorial Hospital Brochure 
Chttp://www.ballardcos.com/userfiles 
/file/BMH Brochure.pdf) 

• Beloit Memorial Hospital Article in "Distributed Power" 
Chttp://www.ballardcos.com/userfiles 
/file/BMH Article.pdf) 

• Beloit Memorial Hospital flyer "Midwest CHP Application 
Center" (http://www.ballardcos.com/userfiles 
/file/BMH Flyer.pdf) 
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Beloit Memorial Hospital 

• 

Ballard Engineering recently completed the design and construction of a 3,000 KW distributed 
power/cogeneration system at Beloit Memorial Hospital in Beloit, WI. The system provides 
maximum flexibility to both the hospital and local utility company (Alliant Energy) in regards to 
electricity, heating, air conditioning, and hot water usage. 

The scope of the work revolved around ten major features: 

I) Remove and replace old emergency generators. 
2) Provide approximately 1,500 KW power for the entire hospital. 
3) Export approximately 1,500 KW power to the local utility company. 
4) Provide heat to drive a 400-ton absorption chiller or the facility's existing heating 

loop. 
5) Provide heat for domestic hot water usage. 
6) Make it possible for the system to operate on natural gas or diesel gas in the event of 

an emergency. 
7) Provide instantaneous power in the event of a utility failure. 
8) Provide the utility company with an "on-call" system to reduce utility load or grid 

short falls. 
9) Maintain the entire cogeneration system at 69.8% efficiency. 
10) Remove and replace older 12KV cables which were located internally to the 

hospital. 

In order to provide all these services to the customer, it was detennined that seven (7) major 
components would need to be put in place. First, a 3,250 sq. ft. two level sub-grade matching 
style building addition to the north end of the existing hospital would have to be constructed to 
house the engine room and the control room. Two (2) Fairbanks Morse dual fuel 900 RPM 
1,500 KW engine generator sets were purchased along with (2) 3,000 AMP 480V and a 6,000 
AMP 480V automatic breakers. A l2KV automatic main service breaker was utilized for 
connection to the local utility. A 400-ton Carrier absorption chiller was also used. Plate and 
frame heat exchangers and finned tube type heat recovery units captured heat for domestic hot 
water, heating and steam. Two (2) outdoor excess heat rejection radiators (I Jacket Water and 1 
Aux Water) were installed and located in an enclosed 1,600 sq. ft. courtyard directly west of the 
new building addition. Finally, a networked graphic system was installed which routed all the 
major equipment's readings to a central computer terminal located in the control room for 
monitoring and record keeping. 

See attached article that was published in DISTRIBUTED POWER magazine (November/ 
December 2000 issue) which is a supplement to DIESEL & GAS TURBINE WORLDWIDE. 

COGENERATION 
POWER MANAGEMENT 

CONTROL MANAGEMENT 
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Beloit Memorial Hospital 
3.0 MW CHP Application 

Fact Sheet 

In the late 1990's, Beloit Memorial Hospital of Beloit, Wisconsin, was faced with the 
need to upgrade its electrical distribution system and to address other energy capacity 
issues that developed over the years since opening in 1970, Instead of simply 
upgrading and/or replacing the existing equipment, Beloit Memorial Hospital (BMH) 
decided to install a Combined Heat and Power (CHP) Plant, which also helped reduce 
annual energy costs. The 3.0 megawatt CHP plant provides maximum flexibility to both 
the hospital and the local electric and gas utility company, in regards to electricity, 
heating, air conditioning, and hot water usage. 

QUICK FACTS 
Annual Savings: 
Equipment Cost: 
Simple Payback: 
Generation Capacity: 
Operation Since: 
Campus Size: 

2 Equip, Stitt lion & ProcuhM!em Ml dtys 

· 4 lnstaklion of Betti' fqu~t 9Qday, 

$223,000 
$1.2 Million 
5.4 Years 
3.0 Megawatts 
June 1, 2000 
340, 000 sq ft 
187 Beds 

"UPGRADE ENERGY 
DISTRIBUTION" 

& 
"FUTURE DEREGULATION" 

In general, hospitals are excellent 
candidates for CHP applications 

•••' because they usually operate 24 
hours/day, year-round, creating 
fairly consistent electric and thermal 

loads plus high thermal loads. Beloit Memorial Hospital proved a viable candidate for 

, ~ Stllt-09, Troublt~& Toting &4d1ys 1 

'r-1cOM1M1tia1Cli>tt•lklo ~~···<~.:•vs J__ 

Design and installation schedule completed in 12 months. 

CHP and replaced its existing emergency generators and heating and cooling equipment 
with the CHP plant. The system now serves both 1) day-to-day CHP operation and 2) 
emergency power. Alliant (local utility) financed part of project with a low interest rate. 

FUTURE DEREGULATION 
BMH managed to reduce the impact of higher energy costs and susceptibility to power 
quality issues, especially those which could occur when deregulation becomes a reality. 

ADDITIONAL ELECTRCITY 
Generated electricity not needed by the hospital (up to 1.5 megawatts) is sold to the local 
utility. This proves beneficial to the local utility during high peak demand periods and/or 
when generating capacity is reduced due to equipment problems and/or maintenance. 



CHP SYSTEM EQUIPMENT 
)> 2 Fairbanks Morse dual fuel 900 RPM, 

1,500 kW engine generator sets 
,.. One 6000 AMP tiebreaker and two 

3000 AMP, 480V auto generator breakers 
,.. One 12 kV auto main service breaker 
)> One 434-RT Carrier single stage hot water 

absorption chiller 
,.. 7.66 MBtu/hr shell and tube heat exchanger 

(backup for recovered heat) 
» 6. 733 MBtu/hr Sondex plate and frame heat 

exchanger 
» 6.149 MBtu/hr Sondex domestic hot water 

heat exchanger 
» 2 Cain 2.389 MBtu/hr generator set finned 

tube heat recovery units 
,.. 2 outdoor excess heat rejection radiators 

SCOPE OF CHP PROJECT 

CHP OPERATION 
The CHP plant normally 
operates from approximately 
8:00AM to 1 O:OOPM Monday 
through Friday, 52 weeks per 
year. The system supplies all 
domestic hot water during on­
peak hours and the engines 
always start-up on diesel, 
switching over to natural gas 
when load reaches 50%. 

Ballard Engineering completed the design and construction of the 3.0 MW CHP 
Plant revolving around these 1 O major features: 
1. Remove and replace old emergency generators 
2. Provide 1.5 MW power to hospital 
3. Export 1.5 MW power to local utility 
4. Provide heat to drive 400-ton absorption chiller or facility's heating loop 
5. Provide heat for domestic hot water 
6. Enable system to operate via natural gas or diesel gas in event of emergency 
7. Provide instantaneous power in the event of a utility failure 
8. Provide the utility company with an "on-call" system to reduce utility load or 

grid short falls 
9. Maintain entire CHP system at 69.8% efficiency 
10. Remove/replace older 12 kV cables 

ADDITIONAL FACTS 
.,., The total project cost of upgrading and replacing the 

existing electrical distribution equipment and 
installing the CHP equipment was $3 million 

, Breakeven point before natural gas price was too 
high-priced was $9.64/MMBtu 

.,., Heat recovery savings were 1.0¢ -1.5¢/kWhr 

.,., Fairbanks Morse engines met 10 second start-up time 
requirements for emergency power generation 
approved by the Wisconsin's Department of Health 
and Family Services 

For further information contact 

Energy Resources Center 
851 S. Morgan Street 
Chicago, IL 60607-7054 

Phone: 
Fax: 

(312) 413-5448 
(312) 996-5620 

www.CHPCenterMW.org 
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HOSPITAL COGENERATES 
FOR SAVINGS, RELIABILITY 
Fairba11ks Morse engines help.facility meet peaking and emergency power needs 

by Mark McNeely 

A .... L'<ll h nl 1h1 1t) 1nd1\ 1du,il c..t.Hl , 

111 the l tllh'd Sl;llc.-. n1art-hc-, 
do\\1111-, t\\\!l p.11h lo t'kl·n1t·ny 

dcrt'gubuon. 111111c ,ind llltlt't' pn\·,l!t' ,ind 
puhlh- 1nst11u11on~ <llt' n1.1king dct J'>l(lll'­
to en'."\u1e their lutnrc -,upply nl l'llt'rgy 
\'arinu~ fac1lil!rs. g1Yl'!l 1hrn ln.td pnitik~, 
;uul cnl'rgy rcqtun'llH'l\l:., il'nd thcnt­
.'>C'lvc:·· H.lcal!y tn 1hc l'llt'rgy dhl 1cnt tL"<' 1)! 
l'Of,flH'f,tlh)rL \\'hcthct ll h c>lc;irn tH' hot 

\\'~Her produrcd .b ;1 hyprodllt l. cogencr­

;Hion phnn" olk1 llw <1hduy ft) ni.1.-:11111:~c 

1hc gh·<'ll lurr~ energy cnrllt'n! 
1".11.·l'd \\"l!h thr nrcd tn upgi.1dc 11" 

clcctric.1\ d1q1ibutioll -;y-.1cn1 .n1d ,1d 

Jn_·:-s <1ther rncrgy \·,1p<.tt ny bc,uc-,, Brinn 
f\-tcn1ori11l l lo-.pi1.ll in tkln1L \Vblon-.111. 

l!_SJ\_, rhnsc l\\'U J'.airh;tnk·, \1op,c 

pn\\'Cn:d grner;Uor "l''" .1-. H pl.u111cd it'> 
peak :-.ha\·111g and c111crgcnt \' pP\\-cl 
i111pro\Tllll'lll:._ The po\\Tf pl.int ht·gan 

opcr;.H1on in June )0(}0 

"\Vt· nr(·drd 10 nh1tkr111.:c our clrdn 

cal th'>trihulillll ")'SICHl <lllY\Y,lY ,l!Jtl th;ll 
\Va~ the ftr'.>I i'>suc .· explained Phi hp L;ir­
snn. dircrlor ol c11g111rcring ln1 1hc hn_ .... 

pual. ··p1t"' I nrc<kd .uld111on.1I c;1p,1c11y 

to n1ce1 till' h11-.,p1t,11'" ai1 tond1\!1)nrng 

rc<.1ui1t·n1c111c--. ·· 
rhe IHi:-.pit;1!\ :H){){) k\V cngcnrrJl!Pll 

phuu is hac,rd nn l\\-n Fil\ iroT\:..,1gn F~1·11 

er.Hor '>Ch lnHn 1·.11rh;1nk·.; \lnr"c Lngiiw 
l)i\'1<>1nn, abt) h;1-..rd 111 Bclnll I \\-n "r" 
t"}·lindci 1nodcl )~·\"l Dl1H l/H I 1nhu 

Blo\Vfr oppo'>t·d pbllHl <h1;1J !ud c11~;11w, 
pnldtKC 2100 hp { 1 ·-1nh k\Vl al lJt10 rp1n 

to drhT 4HO \' Ba\'lor i'C!H'Ll\\lt'> c;ich . ,, 
\\·ith nu1pub llf I "'i I() k\-\'c 

"The l·airh,1nk-.. \h)r;--.c l'!lgir1c--, ,ll"! ;t--, 

llcloil :l/t"!!loriol llnspital 1ne.1 two Fr1irht111L1 :'1-forsr Ln1·iro-/}n·ig11 gt'lll'H//nr 1cn 10 /!il!H'I' thi- fl,,,\ 
11iu1f's }(){!() ll\-' n1gntrratit11t p/11111. Jhe two .1/.\ rrlindcr model ,1'8ff)/),\' J/H t1flfJ11.1·oi f't.11011 du,i/ 
/lid rngincs firt1t.l11u' 2100 hf! (1566 k\i-'J al •J(.I(} 1pm to dri1'(' 4SO \ flay/or gl'U('l'lltor1 1'd1-h wirh <111 

0111rmt o[ 1510 J..lfr 

h11tli pc,d,,,:I!\)-', ,llHI Clll\'l~~cn1 \' jl()\\' 1:1 

·,o\JltT..., lnr \he Jin...,lltLd '-.nd J ,1r·,t>!l 

;\l·-n. \\T ,!H' ;1hi1- h1 -.,·IJ ci<'l 11 i, 11 \, 1 dtlgli 

h !lll)P L\\'. h;kL l() ilH· !01-,11 util!1) .h 

\\l'!l ,i.... 111 hcl11 111 pr11du1 \11111 nl th(· .ui 
, ·nndH 1n11111g lu1 1 h1' !;1dhl y Hl t lic >ll!ll!l!Cl 

,111d lint \\-.l!t'r hc;H Int llll· h11ddn1g--. 1n th(' 
\\'HllCJ \\'c 111,lk(' tl\ll tl\\'ll 1 \'I !tlJI' ol ,\]\ 

,-\)I ld !l!\111111,t!, \Ill\ lll,\.'.,h , 1 ·)l) ' h1)! \\ ·,lhT \'!,\ ,I 

( •H ric1 ;1h'-t)rp11nn 1 hilln 
!hc1c \\cl\' 11!li,·1 h·-11i.·..., v;hy \\T did 

1111-, !<cLi11,\ltllpt'll\it>!i 1-.,(ILUl\l\ 11;1 illll 

lintl.'!!ll ,ind \\·h,,i1 ,,,,. dt ;,·~~1il,11' ll' kcl 

ing h the q11,dil\ Pi p,1\u·1 \\·11! tk, 11·.1 

,ind 1lw 1 tJ-.1 \\·i!l 11h·1c,r-.1· ',ilrJ.;1n1.i th1 
',llfllll Wl. \\ ()\ dd he .i ,l:n( •d c\.1111pl,_. \ 1i ii 1,i; 

I hen· h,h l ll 1\ h1·;;_·11 ,·: 1ll11gii ci1-, li 1, 1l 1 ( h n 
!!lg p\',\k dci1LHHI !11l1<' ( <!i--.,11; fnl!«d 

rlh' 11u1k1'! iill ilH·-,1· 1yp1' - iii 1n-.1.dL1 

1It1th :·, 1n1. Jt\l'·ll1g dui' hi 1 -pn11n. ·i, 1.11 ck, 
ll!l-il: l-1h10111l'1-, ln1!ku1g ln1 ,1 i1>\\,·1 "1-' 

cncrg\· ·.upph· ..... ,ud 1.1\ l1>1tnl\'l!t', d1i,,, \<11 
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A vit'w t!f the f'll,itillt' room xnwrolor ,H'I l"tlr/­

ovls, whii-h ftwlm-e A/Int 8radh-'y Pf.C.1. 

nl 1n,nkcting frn fairh:lnks. ~1or~- ''Tlus 
p;trlll'Uktr appl1L-lllion (\pC!.ltl''.-> ;tpJH-OXl­

tllJh~iy 1"H)0 In '"1000 h1Hll--S 1x:r )'l'<-ff <IS i1 

pc;tk1ng lacilny, \vl11ch :--cf1ns to he thr 
grn\-vth n1arkcl. f ·pr our :--.1zcd rcc1prnca1 -
1ng t•nginc'-+, 11 1<. the hnspu;tl:--.. ltHl\Tr<.lllt'.'-. 

;tnd 111rd1u1n-c,L:cd indu ... 1 rial rontpanics 
thal ;.-1ppe<1r to be the he~.! lit ,. 

Bttrnctlr 1·1)nt1nucd, --111 thb pa!'11\'ub1 
cl:-.c, the ho'>pHal \\';l ... pro;Jdl\'l' in rccog-

111::ing thal ha\'lng thnr tl\V-ll po\',:cr pro 
duc1ng Lh·thly \vould provide options as 

ekctricity co111pctitio11 vo1ncs closer 10 

n·ahty lJ::.ing thr-ir cng111c gcnt·r;11or .... 111 
conjunction \\'Hh c.,upp!en1crning their! H)l 
\\';Uc-r produ1.-11nn, \VIII put 1hcn1 in a 
lrt;'!llt'!Hlt)tL'> llC~~{)jjal1ng rx1s1ti1)ll \Vith the 

n1any pPlcnl 1;1J po\Vl'I' _..,upplict:> in <\ll 
'opfn ;H·cc_..;,__;.;' n1arkc1 plat-.:, ' 

The ho:--.pll;il\ electrical dL-,1nhu1inn 
:-.vstcn1 Ct)!l:.t:--.t'.-> Pi thn·t' clet trh.:;1} bt1'.->C'.'. 

!'here l'-> a nonn.il bu:', ;111 cincrgcnry 

po\'>-'t'r hu" ~tnd ~he !ilc ..,;i!cty hu~- rl1e 
hll'-'C'.-> arc al! ·,upplKd !n)n1 the ,·ogt.·ncr<! 
lion pl.ult, \\ilh !OO'A, in h,h·k up cap.le, 

Hy for the hti'.'>pita!\ llHal HLTd'> 

( ;f--/cnuh l ,t)nt11•!-, >ttpplird 1 hf p;iral 
lt'hng '>\Vitchp,e<1r !nr ilir in>t1dlauo1L The 

'.->\\'Ht -hgear '" dc'>lgtird h) par;1l\cl \V!!h tilt' 

1u1!11y ln1 pc.ik "having (-,1p;1h1li1y t1l ,11ln\\' 
the hn ... pil;.\l tu 1akt· ;1(h-;u11;1p,c pf the ul!Ji, 
1y\1_ u11ailnw111 t;llc Addi111lnal!y. !he'.>}':--. 

t1:n1 1:-. dc"igncd foi au101natk <,t;indhy 
\·:.1rx1hil11y if the utdlly :.!iuu!d hul. In t!H' 
~tandhy n1ndc, thr "Y"1cn1 ;111h11n;H1r',11!y 

SlJPPtFfl.1FN"! 

Cogeneration 
optTtHCS Ill!\\'(} <.,{'C!l;lr!(lS - it pick'> up 

the cndr-rcquircd cnH'!);rt1c\' h);uls and 

then adds the l'tlli1c Lil-lilly 
rhl' '".\\'itchgcar IS supplied \Villi Allen 

Br.1dky ~I l ')ll4 pn1gr;\n11n;1b!c !og1L 
controller~; (PL(\) th,H 1ntcrLtrc directly 
hrl\V(-cti tht> :-,ys!<'lll control, the genera 
tur cn11t1~il and the'-,(./\!):\ n1nn11on11g 

~,y::.tC!ll Oll the ;\/B l)L\l,l. I !igll\V<I}"- rhc 

-+HOV ~ys1cn1 ~dso lcaturc" a t'US!on1 uti! 
Hy 111c1t·nng culncl1..· dc"1g1wd ::-.pcdfir;1/ly 

10 rncc\ the u1il111c'; rcqun-cnH'll!'.-> ni 

11rdcr Ill nu1 par,1\kl \\-!lh 1hr g11tl I he 
480 \' pn\\·cr h .:;tcppcd up In 12 ·! k\' 

•< rhc1c b ll'dundanl'y," _<.:.,lid I ;lr\Pll 

Thr PLC~, arc in tlir t'11g11w cn!lll(lllcr,__, 
and s\V!lchgcar c;1bincL'.. i"anb;111kc.. 1c, 

co1111t'ctcd to their cquip1ncnt \'J;l a dcdi 
catl'd phnnc line <llld !llPde1n ~ll they 1 ,U\ 

tnakc ;111y nccc<;sary st)ltv.'<llT ch;1ngc>, 
and <1s \vcl! the t;i:-/c11i1h gc.ir 1:. t'nll 

1·01ui11uctl on pag(' /8 
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nr1..·ted by phn11c n1ndc1n directly tn !td­
h1rd l-.11~1nccnn,e. ~(l !hey loo t·,u1 111.tkc 

,ld)th{tllC!l!'>. 

( )thc1 111.lJnr l."lllnpnncnb in tilt' cngcn­
Ct;lth11l pbnt 111cludt' '>i'\Yn ITT '-.1,1nd;trd 

pl.lit' fr,11111· hc.ll c\1..-h.1nger:,. \\Vn l!n1-
\'('!"'>;1I -.tlcnccr-.. cngnll' inJchnt)lcr,; lro1n 

Young Toth.:b~tt)nc <ind l\VO l I IR I '>l'rtf'> 

r:xh.u1<>t hc.11 H't'O\Try u1111s !ron1 t:;un 

lr1d11-.tric-. 
.•\dj.lccnt tn die po\\rr gcnct;llion !.icil-

1ly. 1n ,u101H'>1dc ki!L\"d arc,1. ;U-t' ~11u,11cd 

t\vo :\rnc1rot)! hnr1;:n11tal 1;tdi;Uot un1t::­

l1)r the 1es1d11,1I engine javkct \\';tier and 
1111cn:1x1k1 l-nnling 1cqt11rcrncn1-:. 

Larson noted. "\Ve 1ecovcr energy on 

the'-<' engine::- ;1 hnlc d11fcrrnt!y hcC,lUSt' 

Cogeneration 

nw 1•,111 o 1>lan1·' pm af!rl1m.: 
'II 11, //gear w111 ,;1pp/1,,d In 
<;1-.- /0111/i (

0

1J/!/1(1/\ //11' 

\!\"lf(-li.r.:1·,11 /\ d1»1g11td 111 jl<ll 

a/Id 11·11/i rhr· 1111/in ftli 111·al, 

\//,11-i11..; , <l/li1h1/i11- "' wd/ "' 
tl/l/1'111<111• l/i/IJ(//11 I Ujllf/llfl/\ if 

Ille 1111/u1 111011/d fall 

\\'(' recnvcr ihc luhc nil, 1n1crcnolcr, i<-Kkrl 

\Valer ;1nd cxh,1u:-1 ga'.-. hc.1L \Ve try tn 
take ;ti! the gencr.11ed heat in the engine 
and ttst• 1 h;u hc;l! fnr ;1 purptl~' l'h;u ·" 
really \Vh;ll help.-. 1n1prd\T the payb.tck 

"\Ve added !hr .ih~,OITl!lon l·hdlcr ,h p;1n 

nf 1hb pro1c<,_·t hcrau~e the hospital \V<I" 

,tdually several hundred tons short tlf 
r.1pa,:ity." L.nson continued "\Ve aL<..n 
1nakc all tlf tHir dnn1cs1Jc hot \vatcr !nr the 
hnikling. hvc days ;I \\'eek, ''Jl \vccks a yc.u 
fri)nl the tin1c \\T '.-1.ut, ;u-ound 7 10 in 1hc 
1nnrn111g, 11n11l \\T .'·,hut dn\\'J\ 1yp1c.1lly 
ahoul I 0: I') <II n1gl11. Th.ll c'ncotnpas'-ics 
,1hou1 9')'\, nf the hot \\·;11cr ll"<lgL' o! the 
h11ildings dun11g t hnsc hours " 

The hosplt.\l ;,1bn h,1;-, ihree bo1ki--. for 

11 DISTRIBUTED POWER \01·,.111lwr/IJ;·(('111her .!fltH) 

.1ddninna! hot \\';Her prndu(·tHin ltll tlic 

hu1ld1n:s ·~-·-- t \Yo <tr<' 22 .000 !IJ11r l ! 0 _()0\l 
kgt1u l ;111d tHlC i:-- hOOO lb/hr (2 ~' ){l k,r;hr) 

\Vhilc the du,i!-!ucl /-,11rb,i11k-. \!i11--;c 
cngnics run pnn1;1rdy tlll n.1ll!Ld f-;,1·-. 

d1c.-.d furl 1.-. ;d-..o ,1\·;ul.1hlc ,\) ,L h,h-kiip 
rhc bndcr" arc .1bn dttd"llll'I U!llh typ1 

L·,t!ly 1unning 01111,uural g;i-. ! he l;1cd11y 

li.1:-- 20,()00 gaL { 7 'J. 700 I ) of nn-:-.itc dh':"·-! 
!ucl _'>!nragc 

"()11c ol tiling" \\T l1kt·d ;JbPll! 1hc 

Fa1rh<tnk:, i\hH-_'·>t' L'llgllll''> \\-,l:-. the l\hi' n! 
~\\'llching 1n the dn,d---lucl llHllh·. l r;111--. 

lcrnng O\Tr to naturoil .~.t:-. 1:--, ;1 n1,lltcr n! 
!Ul!)lllg ;J '.,Wlldl --,11Hi \\ __ ('.)'(' t)Jl 11,\ttlLi! 

g.h. '-.inn __ ·\\\' ;11c a111nte11up11hk 11;1111r;d 

ga'> cthtoincr, !he cngn11 __ ··~ L-,1p,1bd11} lo 

an!nn1;Htc;1lly ';\\'11th nycr tn du",t'I 
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CIRCLE 73 ON READER SERVICE CARO 

\d111. '"'' 10 rli", ,,~·n1,·1,1u"n 1.1 'r:, r' 
/;'Iii nf 1111',1, i>/i{l/i!lil'i~ i1i•!I ,;n/tli <,,,!.'it'" 

I/II//\ f!Ul/I '\lll<'l•i!Of.'ir1li f"'''"f1·,,,,,f1n• 

f<" 1'1!~/!li' ,'<I• I_,'" ,110 1Jnd Iii!•''' '"'ff'' 

:~!!PP! f"fvlf N! 


