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The Holyoke Water“ Power Company controls the ﬂow of the Connectrcut
River;: at HolyoLe, Mass -ona fall of nearly 60 feet Above 1ts dam, 1s -a. dralnage Com
"_‘,;parea uof 8 144 square mlles, as measured on the best maps in ex1stence at the present :? ~ :
» o~ time.” - At ~this . date . there are near]y 1 5,000 horse-power in use by. day, and over '7
"~ .8,000 by mght of Whu:h part aré « permanent powers,” held by the partles ‘using:
. "“-i}them under 1ndentures and: sub]ect to annual rental and the balance are surplus >
: . "pOWers,” held by the’ partles usmg them, subject to w1thdrawal at short notlce Sur-
..':"ff;plus powers are pard for-from-day to.day, ‘and. accordmcr to the amount used In
]j_ftlme of droucht 1f used after prohlbxtlon, the partles so.using, are hable to a heavy
_..«f,f:;vpenalty There are at'date’ 139 water—wheels in . use in. HolyoLe. oE whxch 59.run-
; ."_"{l"about 1o hours per day, and 80 run from Sundaytmldmght to Saturd'ty mldmght or
144 hours per- week;} The nimber: of dlstmct estabhshments operated. by these
wheels is about 70 ‘:Observatxons are ‘taken’ ngmg the opemng “of the speed—oate of T

,:.'V::ieach wheel and the head actmg upon it,- once a day, and. once durlno' each night.~
".These are. carefully preserved and from them are computed the amounts dlscharged
by each wheel and by each 'estabhshment duung the quarter year, and the “surplus
. power”” thus shown to. have been used 1s pald for at the end.of the quarter. .This
- system results in economy in t the use of water, where otherwise there would be gre'tt R
'fif"»wastefulness In times of low 'water it- restrlcts the use of water, and, when need . - -
-~ be, confines all" partxes fo. thelr mdentured quantltles whrle before the mtroductlonw; A L
~of this system of management some partxes would per51st in usmg much more than .. - ..
. their lawfal quantlty at-any-and: at all trmes, and in entire dlsregard of the rxghts of L
~any other" ~parties. | For the purpe =

,,of makmg the: necessary experlments on the -
‘.‘f.;wheels of thelr tenants, before they are set in: the mllls, kthe Holyoke Water Power
- Co,, has’ bu1lt ata Iarge outlay, a permanent testmg flume, shown on the accompany-,
'f:‘mg drawmcr Over this’. testmg ﬂume is ‘a substantial brick bm]dmg containing re-. "
’fi"palr shops, blacksmlth shop, an: oxl room and- ofﬁces - Wheels are.tested: here both -
- for power:z and for amount of water dlscharged ;They are usually tested at 5 or6. -
e dlfferent opemngs of the speed gate, rangmg from wide open to the opemng at whlch L




fthe dlscharge 18 one-half that at full opemng, and at 5 or 6 dlfferent velocmes of
revolution at each gate-openmg, makmg some " éo ~odd: experlments inall on- each,: L

Ry .,wheel The final result is, that for all practrcal purposes the” water-wheel has been :

- converted into a water meter, and. its- dlscharge may ‘be- known under any of the con-‘,"-f‘-‘f-

dltlons under Wthh it is found in the mill. - Besrdes thls, its eﬁicrency, or the value -

‘ of the wheel as a water-motor, is also known e Lnomian =
~:. " Being fitted’ to'make these tests at- any trme, summer- and wmter “and thh:,i

fo many tests to maLe the expense. of a smcrle test when made by the Holyoke Water:
- Power Co, need be but moderate, - In former years ‘such tests could be made only’ "~

o ;’,,m the mills where’ the: wheel happened to, be set and at great expense for prepara-

o tion, all of whlch preparatxon was avallable for that one wheel only In- thrs way ‘the e

— »-;.';“:cost of a wheel test mwht readlly amount to $2,soo, where the Holyoke Water;_;--’,'f;ﬂ,ﬁ:'

Power Co., would: now undertake to do it for $Ioo or. $1 50.:° - And- thls has. graduallyi S

" led to the makmo of ; a great. many wheel. tests each year. for outsxde partres sendmg SO

'_ wheels from all parts of the U.-S. “Tests for the’ pubhc are made subject to the re-~
o qurrements of the crrcular, glven in the Appendrx As wrll be seen from the des-

i ‘e\perlments, other than the eﬂicrency test of wheels, and w111 no “doubt be. fused for s

- cription of the testmg flume, it is. surtab]e, moreover, to the makmg of hydrauhcf i

f'such from ‘time to time. SR
B . The under-oround portron of the testrnmﬂume consrsts \in- the main- of the
o trunk or penstock A, brmgmg the water; a-sort of vestlbule, B ‘an ante-chamber Ciyore

»the wheel-pit, D;; and tail- race; E.. The’ trunk A is, of -boiler. xron, about g feet in o

",b,ffkdxameter, lard low down in: the ground so. as to" pass Ionmtudmally under the centre

of a street, and thus take up no land surtable for bulldmg purposes. - The. obJect of

| r",_'vf.the vest1bule B is. 81mply to afford: OPPOYtuth for the apphcatlon of the-two. head‘e,.e;_sri’f

. ;gates GG.- Be51des ‘these, there is 2 head -gate at the point of entry of the trunk AT
. into the canal whence it takes the water A small trunk F, about 3 feet'i m dlameter -

. takes water from this. vestlbule, mdependently of the gates ‘G, and leads’ it to’ a tur-
' ';bme wheel H set in an 1ron casing,-in ‘the chamber or pit, C S0 that this wheel can'.fef*' :

run, even when C is empty.” This wheel drscharcres through the ﬂoor at the bottom,w L

S _,v of C, thence. through the arch I and the supplementary tail-race K, mto the- second - .
o 'j level canal It is- used to operate the reparr shops ‘also to hft and ]ower the gatesf‘(._;f,

-»?other 51de, by a t1er of stop plank M The ob]ect of the stop planks L is to afford

E a waste-way out of the chamber C:- Thls is of espec1al use in: regulatmg the herght::f '
PR of the water when testmg under low heads also to skrm off the orl ﬁoatrng on’ the;j-"-.}f




St
&
_ RS Ry
k] ‘
e
_ 30
~ a
g - ———— g * mqe e e w - —— -
.m. ) ! N1 4 el o dtetttted - ———————— =
R A ' 3 PN
S Nl ' ok B & ol el i
- 2 - -1 - - - ~—m
3 . . 1
' '
. . s gmmeeee ma 3 . J
/ . 17 ~ e ofphebadectoal o dond obobodolodoqrad: = [P IR JOUN S RN KO (P I By PR B i T R ey
; , j . E FENSCUURNISPLY NS TE Hrl S A ] SO Y IS S PR —— — . Mk SRR A S -
- 3 : 0 M 1 a-f- - < TR ST U [T R DY P HPON ROWPRs c . T e - 3
: . ; . : S 1 1A O R O R T O O O I O B 1 o . o
' : . : . e gt il IR B ] T B IR el - H -
‘ . , . . res BTN A Ry i S8 bl o B S B Tl S| IO L TN [ OEY DRSO LS B B0 B B (o *
H . T AR DT Y L R O I O #r 00 L N T R e R SRR S e : :
||||||||||| sdd-bedy Y- e~ ' : FIRE P / . ] .
gy Sy Tercnan 1HIIHE : LomSmoTante a3t IR R EE T R B R BEE Eb10 A At | o8 R BRI O3 £ o o) -~ il HI) H v {0 ] .
o L K H o 1 B - . 7 : - 1 IR PR L. ' " BN ' il By Py S g -
o | SR [ H o R 1 .“ af s e oo ol H I LIS B " 3 Ls tamq ' N cooD n-«l..ﬂrz .
At ) . 2. " - ' I iy . ' LS o .
’ T 1 t ! 1 ) Lt ' 1] 4y - i \\.\).
33 T - R P RIS T . akrhadt b PO DN O T S| Y O I ) I —1
X : S — = . R N . 1 A Nt 1 _ﬂth...L -n-_..h.uov|-v sedeejfhes Bl [ 3 B g s o b cmednian cecboconcctcvmcncace
: = = % SR (O I I g R Y o i R : %:-b-t : , B I
! S 4. B e S Sy S e et M P = e L BT T et 1 AT ‘BN i N
X IR = -1 v -?01.-1:;—. ¥ o BRS Y. o pelni TP - ALY P T e SR I -
¥ LT . r 2 - L T feT : — .
el 4. - | S, L H NEIERE . S& IS A
. : R vha e vy P :
) : ) = F YRt liF i .rf)v 0 DO PR USSR S R I DR
VG ' ( e BRI Bk nt +- I S RO T R
9. - ) . . - 4330 .“o- tededa.] ., ! [ o {
3 T J) PR e HEN M Tefa ] =11 b S R s it - - - - - KNS
A b . g _. - : w e ) [
2 Y i I EEM " .
2 / = — Y - 1. Y T.".. R . R}
== — I | g - B et atre a0 cemmm e _———
" ' i Y . L LR
. N R e o Hacde oy i N
N - - ) Ve P I P Lvru--tcl&l - - ———— Vel
S L N oFTIZzo~en . v =r \.l/...v‘ﬂ. 5, ———te o ' = bt i
X NHAHNRHE- e . Sz : Al FIRAPRE 1!
2 Ay H R ey e b o i
e - - ] ; r B ‘L | *-a
o i B S e [ 1 v..- H
T s | NN LT 3 st b A Loq 8
A m|o.. K j S — E e et < AN _ . . P4
oy . H ’ H » 54 .,.dl.ull R ad xSttt Sfiadl b J||v||..n-'.n-||.|L1 —— e -
5 ] J ! A
? _ L md-ddeat o . Y Ji_d .
4 . - - - -tz .
wm... ' i Tl R - -- [EUER R R . X
225 ' U HECEEN i
: ' : ! e
0 ! L coe H E [} 1 H
LA H - . ' '
= i ., peeion E 3 i - , . b
3 L ' ) ] I 3 N . H H
3pE 4 be--c--d [ _.1 i - g e DR
L3 o ] - T S 1 JS A ecemofmda e -
ey [O)] £ SRR BTSSR AT s LN QU N N Y : S . Ll 3
256 o« N [ 3. V. - e mil Aot et el B ittt S R SESC
=4 ! Z & Tk n _ I , SR
3 : -4 - I N A : '
ey N s : : ' I
X2 o : . 1 ) '
5 .- JEEN | 1 o T,.. 5] H Dv . - RpTE Vot
2 [ | 3 i - 4 HEo-. 2 - : n e
e R | B e At L LRt Rt (/)] [ S IS SRR N ‘ -
g ) A 3] - o VTN 11 e S A O 00 G R B
XS [ S : A - b NI DA SRy DU I U IR PR N (N H ]
N D e L v I e R Lt i e == N N
R Loomonaid .m._.. g ] & ' o H H T
h : S e - B ' ds - - -
50 ~ N “¥ P - : . .
A - & o S b = _ 1
! — g I .
et == = X — LK 4
) < . (@) = |ﬂg)...m!..,ﬂ‘wu.s T i RESI T g e e ] ¥ m..im(qclt - e o e | T
1§ ~-- -] Fees--- N X3 1o\ T v = N 22 B it N B . ittt il Ry i ang By
) r E} ! ¥
4 R f { B e b i . RS B ol He M
W D | e | S . . 1 - .1 e b= EYGRE L g . 1 S o . 7
NN 3 R - e A pords B P T LRt e e R ot el fendied afind e’ = de
5% ] . o F ' ¢ 5 ! h T - T el
A A | S ooy L H v 1 ' .
ﬂb - . - ———— O | ' . H N
X377 R Mkt [ ] . ' ] ] .
3 . e . lo ' 1 ]
y i RS TR e = | = - :
o Forctopid L L L
X T el S e e B R UTFIPL U R HPES SR
% i 0 - L . g L AN—— J T P S NN D S I = g F
% DL 0 H B R e B i el Mg gl e Ik et i =1 —-———- e
A el H {othedbbetatven | IS CEREEE st aaieg - H . 3
o I i bR by B
b - i i B - HP IS b ] 4
1% SR B . -
e : - SR , ; o : B 5 ;
) - . . - ot . IR HQUPNI PRI : . .
A - S e [ | IR - = . : S - = g ’ T T 1T - - ,e
4 el B, s D St = , L : IO _ : S B R P e Rt i R bl by - e
o . ﬁ Cmece-- L b o ] . s e : SRS P SRS PURp N LU | , ; o ! 7N
- ; - oo : e , . : B APt T oy et - - , - — - u.__.\llflll. AR FE B I B
5 . b I A X : ST P W D - ARt . I 0 B0t SO S0 Sl (o TS R R
3 . R R Vo et pAags padiy! ghuguly byl S s il i oy ey Y H
X G ) R ) i i o <~ - F=—F+--F4-9-F4-=F4 : H
Y A o . . [ P . ol R B - . e - - B . o “ H
23 - —— - T - - == : . . . s B U i ol . [
5 5 T S U v piutes | ; y DRSO S S I SURPINY st o Sl ot v 1--1-4--F-4--}--F - . : P
3 : . I PRt BN, |\ === : , : P T e AT=HEESS S B e b e s et
3 , A V . . ] - : 4 HRLY; . e ! ; FENAPRRURIN Py RPUI M
3 I - : - . N —|I.||'.|||.|n lllll PR R e s FEE RS TR B Sty ks etk L Bl o e} v N . - Y
3.9 . . - ) =T N T - R NN A DR ER U SR S S B A B e B B e 4
% _ B e . } : I\r. tate - RO QP Ry WY I
& . . K ' HE
3 " . : '
N . .
G Al . : :
: - ] :
% - . = _a_ S AR PRSP Gt ) £y 'y od o i b Tt gl A il Lt - =4-- -4 - 1o :
IRPREENY I S i~ - L o ] ] iy ~ “ri1-1-\w [ BRI § AN T IOEd oL 1 S - N H
Y - . . _ . = g e I..-I“J. \ u T ¥ ) .\ v 1~ o .n. < 2N N B w.x(.u..n-.-.' lllllll
3 . . S : . \
I " P A R et = ¥ SR P E S ~N .\ 1t ] [} B ) H
4 _ -y YR I3 LI R LR NE N JUS A ¢ LN LA P == -t
£ s _ i i 1 ] . 1 Af L I P
e e ! b . " s ' B \ K 1
e N B = Lo
T _ 3 o gl \ - s ~ 7N T Bgin T Rl - e s s negm -4 Tew - va
- _. - [ ptogbabatedel soJ L’ IS ' o L) B} a - TS N M
o y o L= Enk ) KN AN -v(lv,-lvlr||..«~0\|—|..lv|\|:|-v,..\ma NY RE .."L\ Vi [ V-
“ . ; 1 " . = R ' 3 ’ B i S
5 e - ~ _. : T A ! N
; , ; S . : : | | R -
1. : - 3 S - o N e v‘nllll\fﬂvlio\llh.-Jll\ﬂllu,ll\“Ln|lr . - ||..r ] : 1 .
B : . - R B SR S e CTIT IS TS e, = rm = NN T eSS S T T T
. . . . g - N LY NSO, o [} B O I A ] (RIS (O TR { N
| . F . s B 2 T — .- B PR SPURSSRUI N R, S L F 'L N 14 4 :
- e B _ s g . : S - B -t B B e bt ., LI,
po e n : T E I TR O (R T R r e
e R E . : ) _._, T n , S T Vo N . G ey e g " o N ! : .
RO - — _ \M g rv\lu|.r|| E,\ﬂwn .! . RS N R Voo s " . ! . ,
e . : . e 3(\H : st 7 dem s e e s e —seTe s e e MC S === DY PSRRI PERR S : " L
- === e < - EREETH EEE I 14 [ LAl ﬁn”_....l.nu-;l....HL\ln ) TSRSy S T~ Y S e I e "
" - o8 SRR S ehe 1L RO BN \in..._v\u.._:la.M_,c.!-UnMontw.v.:'l;n..ﬂr||A..f....-A._iu.o.q«wn-.'n..r.s“unu.nm..n.b S
- SO e e T EN! N it i e L B S ;
« B4 . . ) ( 4 - _ 3. : - 1o V. e Y ] B
) : , - —~ . o R RS by : : e 0.
- i pem e ey paaeme- g B B B el 2t S . R At BOd 2 Sedvha b e P o LR 1. ‘ =
“.. L J. __. - reEeese i St lwll e _ ~ /- _"._.rf. B -3 - ~ e
e et ————— gl My Sl —~ : I\ R ] N ;
o ! r ! b I - bl R B : [ I DI N A1 TR WA I R e ] R )
4 — : " X L . " “ ; o =, ety % . , .‘ _ ) _‘l.- | ||.“| )
R Syt 8 ~ I E L . -
: o i ' P B : = Q. L ISEH IR SRR R NS SOM ar!
N ' H 4 » 3 L \ - St L aary et e e D e I
' i " " - ' ' . . o _ ) ” ) N - .. n | ﬂ M- —a J 3 Y R f. lwwv‘fnlllv.'\.h ..l..!.|-v(fl»...otn«.l!nl-llllvbuo -
S " H oy I i e s i B N i il ./A1\|-'I\Tl~.-.|r‘|n PR P NV AL MUY M Sood s " BRI K =
4 w y H ! “ o . R - . - i B R Pt e R L et Baaad dhe L Ditubciabictard N P -, @ e
v A v 1 H : 1 - - _ M o i ‘ ) T o pichtes R SRV
] H 1 . _ B R e e el el PN et At oy : . : | g
- ' « o —~ g— - - - oy - - - .- .
L m : o 4 " ‘ ' _ \, u S -s Ma. ! o0 .\. Yo —~ Vol ;\ 4 7] N oo s .\.l,h.lll..'ﬂ| o |_nl¢c TS b3 o v Eiafaient et e s
S od b v ! v . ; ” 2 . A O N L I A B LR T S V0 A N S S0 { s : - S
llllllll : i : . e Rt B T T et S e Dk bk iy - : !
n..t« m. a4 3 .m M.A - .t __ : N " S - N N . : b T aad el adel P ol il b IR
) - - [P | R 4 : oy | n B =227 SRR I U . . K .
: . : SRR JRECISIPIEN ittt I N S SUE sy LA : | N talks )
- 5 B ! . B t W M.__.w\_luu._. L.n. i .N\o,., B Y SRR MRt teiut Il e Al SR |..-va"“!| P ity El: b : N ;
R I . ; 7 R b g R =, B s Lty Ikt iy ) R %
. x : _ | S N AT -r\|14|4_11.1:|f_n-;n,u--,unun..v,.k.vrov(r--luru.lu-,.,:h.,-.....'k. BT AN, rm....r"_ . : ! &
i ) ; . B - " > . . PRI NIAILN NSTA R W AU IA . .
X ! o § l B . AR | el L i v Y : " L ERahet: Bl IR gy = P G T 2 Dt
i e PR e AT L R RS B
: i = ST LR T T O et Tt D b b i v R e riieaain : [
. : = b R ‘ “ N 1 z. ik F . \.lnf .‘I; ' ..).. At e .\.rn_-: S R = .
‘ AR R : Sot NI VP g A Nl L g S oo [ [ o o P
T b . N s -t -- aet g SES IS NI VLIS FPSARRN W R JHPEPID SRR AN N NV \ 3
S | | Clehoe T T : L I - < et ettt 3ere | »ﬂllJ\lY!‘nulils.;l SRS, LA PR IR Rt et PRI
oty 0 , e e 2 E e s v ;
N/ H s eimd B ¢ . . . 3 R I3 N R e S = - x|t - - e e d wan e —— -
Gl i [ VR O N NP S L I SN KRN S LN R A N T O T I ) AT ; i il R
. i R, o : FI T i i - s detoo oL diaio e SIPGANIIEEE S RNE ] AR 1.2
A - — R ST IR IS . TTLE €: Attt e - U FN J.L B S Y
1 . " . [ : T o - . W N sow 1
A N e e AT : N I EbE i bl s il s il e s OF R ) e - .
iy === S B T 2 Tl e il N Bl Pt I e S G T NS S S Y SR P R e bt g - e FENS [ S
cit ) i ] L v O p S o datd)
. : IR S DU T e - B Y \ . ¢ . 4 .
; . L B A A T I A . B O B e R R
B ; ] FiEteat I
— - -- s S ) R : , .
= ) PP - B R N L v, - - . y
T Ty _ PN I IR EY B P 288 TN Y et et N & R e n.'um\..lla..l«-l P ok Chetctd - il
. _ \ oo N ] N v Y i ) : 1 \ N £ 0] e ! ' S o)
i : Lt S _ . ) Nl .z LA rl Nz Nale A '\ o Nt ~ ! DA \ = : :
. i . L i _ e E P ] ' _ - - . ut":l.ll‘vlh lllll {ki‘ilﬁ.l.llr!lcvlnl.l.r.
i S SR BRSO 1. 0w ! . : - .
; : r |- _ } . B O Y __ B - '
~ - - , oo S e ) H - Vo
B RSN o2k P Ay of S pouoi b Vo ARSI, A, ' :
e | SRR { Y vl Hh.u b e mTe Ay 7R ;\14, 28 ZaiE Rl b dndutuibup ol Vi Pt A R e R DR T LTt o
I\ . - - -
P 111 2 I MU NS | N4 R SO R D R S A o I A D R St iat cet N ) B 2 S A : e o
O | i B g -t ll,!l"ll,l‘lv.;\t._.u.Vn\ﬁtllul\ R Irlllllr¢|,.~l..|;17\r~|||.||rU\cll LGP IR & N ’ HEE
_ ) | - S R m S - o R .- s TRE LT St ot ISR R R
; srelE 1" oL
1 L . ) - S A ; R . .
H ’ : : E E . . nrtuiiatall Pantiatig bl f st g PR S D s - s 3 - : -
BERNE! “ , : : ' : N ’ ! Lo oo ) 5 ST SV IS /.l.,....\-\;..].uv:..-._i...nl-z-|v.\l/. T S s Lk SRt E LTl T tee T Dbty st i
i it LR L S L o R [ T KNS LA SNIDLIICYRP SRS Sy LA T (NS AP SO SO 9 9 At N R DR gy LT SN
; ; . pmemm =T ; ’ I - . : T w.w---r\...nL....-!-?\-u-.....-u-‘.17\.:..-‘»\:--..,(?.-..{Lr P L . .
. o . . PR . . . : . o T N . e . ) s JUERTOA N 2 BRI R S B3 N
, . L mememennt T Ml . . - < RN ST : Lo RESE . , RN E :
e X . . . . - I . v . s U - B
FRER . ) . L . . ) = . e N = meopms 23l m s o A : B SRR [ - . - : :
H . i S o - 3 \ oty S ettt 2 N e e e . . L o ] : L ‘ B SN . . R .
) ! e . RO . . ] TS Ry L) A N Y SN 7 \ Edaly Tt >z fll“\hﬂll- PR T el ....nluul.!vlt:cl‘luﬁ". M i o y B . FA
- S : : : . 3 Y A 2 Ty FARN 7 \ TS 7 A k1 ~— T ot R E P S oLt : .
: ) - L S e . ) CUIANCIRE Sy iyt O DR g ) ppeprvayep ook N A VPG S b } 0t oy T R NN ' “Th ‘ i Raetatataigt Sl Saat Nk
. L . o . : it wvl,lulln.‘-nulr P L R el PR S S B (S LS b { . F
i o ' . A - = it Craded e S e L SRR Wt 2 [PV S e
[ ) B E . ¢ ) EEN N N - s rm e et - b
v ! B B o [ R - , .
e g = = = <]- . . . = H . _ R ; . . -
PR A men e m-——— ‘ ) i N)lll R e A b et d il St S Y -d- cedeeline s 4 - = - i
= . Yo TN ; K ; >3 5 [ Y TR A T o=
= N N [ D P At Sotr's P T ey oy N ¢ k SN ﬂhd X o ! AT .n-ﬂ. llns...~,tn.|-h..4| g~ mm e - - T i -
P A N g \ LN U T 1 [ b ‘ N - -~
Hale il : D einis-SEPLUPCIN PO AR USSP P X e v v P TSR | 1) 1 : et
! mme e e e " b - " 1 LN R P A S R AU e L ARy 8 \ AR o .W. | " i .
' Ly L Y e .o IR : j SREIPIPU SR a0t 1 - el —
' R LI IRl PP ST ¥ S - S RS 1) 1
-n ! N = IR 1t : P —n . ‘1 T
¥ - e B SN & 3. 2o S ST Sy et gy : ‘ iy T :
=2 ) 1 s Sl - 1Y i T ik Sl 0 .;.i..»....-.n.i-..-i-...flvlnll..nnu--«o,u-..n-yluul ‘ol . ' 2 .
= \ < 'y i N 1 . SRR R S et n z haduig v x S b - -—ag-p~- - -
LT D S / . 1 [ A <1 = B TR R Y
——f - cematme o ST . ~ o A | .-
Pl bt N Y e DR Ry L I P 3t . S <
: Bt & o S Moty S B e ks N K] “. ! H [ I !
1 ol R IR : = N BT N . o N
: : 1 - - R -
1 " H ' Lommmanc - ! . :
’ [ ' vt : !
h \ = Pt il ek R S SN SRR 31 RN S 1 o '
Mole mmam R L v : Sestl vl ped
T i PSPPIV I - NP2 . N R . ] 4
P Rt m - 8 ot e R aEETT
) bt R HE - ——————— PO B
_ H - ' ! 1 vy ‘o @) . e
- Coar, ———— - _l' ———— | o _ —.
- == N S 525 gl st ~ e et --H Ao o =g S il
= - P e o b e v kY e - ———— oo
\ [y -3 ! T -t bl ey L, AJRIC mmewesmm o escpemsdocmpad - m o - e ————
| : ; AN S DR YO SRRSO B N Nr el e JRRE PO SR A S - s - =4 E
] ! . -2 Me? ol g S s - - e = — e o ] — i
3 . 1 - O Il ] ——
. ' 1 ot R e e -- ———————-m 2 - NS A
. 1 ot i === -
1 h [
: SRR P LT
————rr. W~ " TR [ - - N . [
' \_s A h o~ D L e e S e .o\_\ — e e T [
et s wayqeq- . ) LS Fanrtais ikt i biniindiaidiiid - U R I PR | .
oo SO M ot o iy SR S OO ORE ; 5 S EnT TEEEPRPEESY SSLSLy
- o i ol B e PN VI S R R e : ety TS ~ 4 -
, X : - [N MU . Vol SRR SRR prpe , !
, 5y ¥ Sl A
> ke -1 ¢
+ . i 1 H
- ISR IV 15 I R = _ .
— S k (hele £ 2 Ry A
o~ r ) Vv Vs n o S !.._c»sntlll S - |dl./|||"-“ -~ B : .r ﬂ‘
e R I S e R O TR R LT TR TS I W voooU == RS St o e e 5 R
. - [ R R ; i Sttt ekl el g s = ———- . ;! . S
, I T L R SRt ) 2 S S0 SN S SO IS )
- T LI ToTT T
S b~ - _

@D No NOILOES

% 'Y 1.
w&\ :

) ,
]

N

.

2 Y A
7

7

§\ 7 \\\\\\\\\\\\\\ N , _ 4 U |
e N - y
o 25 meemn - N b 7 \ : i NS . § 1
7 I N W N . = . N @4 b
7 i B \\\ \ 77 i " % ;_\\. A
o = o
L - .
e _ e
\\\ \\\\\ ; R ,\\\\\\\\ ==k i —_— —— ; \\\\\\\\\\\
.\\\\\\\\\.—\\n& RS T ....Z-..M.."r..-.:.-. \\\\\\\W B eSS , W. M“NV\\\“N“\\W\\\\\
G 7




: ,f, over the planks L, falls drrectly mto the tall-race I\ and passes into the second level

- The stop-planks M come into use when: testmor scroll, or cased wheels ~ In that event, S

D is empty of water and the wheel case’ in questlon is attached to the planks M,

* . overa proper openmg cut through the same. - . Large « case-wheels could be set in the .
o icentre of D and the water beled: to them by ashort trunk or penstock leadmg from-
. an openmg cut in the planks M 'Flume wheels-are set in the centre of the floor of -~

< i‘g_D ‘and D is filled w1th water. - They dlscharge through the floor-of ‘D, (not shown
"~ on the- drawrng) and out of the three culverts"N N N into-the tall-race ‘E. At the

o ;'down-stream end of thrs tail- race is “the measurmg werr, O the crest berng formed of . '

a plece of planed wrought iron." It can be used- with=or without end contractrons

" The depth -of :water on the werr, is measured in'a quarter-cyhnder P, set in'a recess,o» B
L Qe fashroned 1nto the srdes of the tail-race. - These recesses are water—trght and the - =

“observer is ‘thus enabled fo. stand with the water—level -about breast-hlgh or: at ~con-
' venlent helght for- accurate observat_lon " The methods_ of measuung water over this

* weir, are those descrrbed in Lowell Hydrauhc Expenments, by’ james B. Francis.
" In this work aré detaxled at crreat lenorth all the experlments made to establisha for-
" mula, which. should express the relatlons between the: quantrty of water dlscharged &
. per second, the length of a welr, and the depth of water upon that - weir. . The ex-

perrments consrsted of lettmg larcre volumes of water run over welrs of varlous sxzesf»;i R

and forms a glven length of txme, and of catchmg the ‘water’ thus allowed ‘to flow L

i‘pﬂi_’-over in. a measurmg tank. - In- thls country ‘these. experlments are well known and -

the formula wh1c11 was der1ved from them has met with’ general acceptance " To -

“those who are not famrhar w1th the booL and Who wish to learn the authorrty for this

- method of measurmg water, its study is’ strongly recommended A platform R sur- -
““rounds the tail-race, and is suspended from the iron. beams that roof it in.  Above -~ .
~_‘"the tarl-race\ is a street. . The. ‘wheels. to be- tested arrive on. “this street are. lifted .
- from the wagon by a travellmg windlass- ‘that” runs out” on a frame-work over the -

~street, are run. 1nto the bu1ld1ng and lowered into the wheel-plt D. Wmdmg stairs . 2

lead mto a passage’ way" that leads in turn to the platform R. - In the well ‘hole: of S
“these - stairs is set up the glass tube which: measures_ the- head of ‘water upon - the' o

~ wheel.” It is connected with the pit D or- the chamber C, by means of pipesrunning - ©

through a cast-lron pipe T, built'into the masonry dam which forms the down—stream'::! LT

'l',end of the wheel-prt D.” The -power is weighed - by a Plony brake,’ consrstmg ofa -
cast-lron pulley, surrounded by a hollow brass. band, through ‘which a_stream of 5

- water’ is allowed to crrculate, and a bent lever and werghts to "hold the' band and S
 pulley i m place Five sizes of pulley and band are used, to wergh dlfferent sizes of -
\vheels The lxmrts of power welghed have been from r 1-4 to 2 30 H. P Heads - %




- be made, if desired. An approx1mate estimate is readlly made by ﬁllmg the pit be

o have varled from 4 to 19 feet To enable the observer at the brake wheel the one""'. :
at the head gauge, and the one at the measurmg welr to take -simultaneous observa--?f]

" tions at intervals of one mmute, an electrlc clockis set up ‘in the testmg ﬂume, e

- which rings three oells srmultaneously at mtervals of one mmute, or of half ‘a mm-
i‘ute if desrred R I t.:, t PR _,_‘ L : _5
The’ whole structure is.- bullt in a durable and eﬁ‘icrent manner The plts

" and tailrace are all lined with brick lard in :cement. = The stcne: masonry ‘was_ in-
tended by careful work and grouting to be wat. r-txght wrthout the brick lmmg, and T
. the brrck hnmg was then carefully laid up with joints ! fulI of mortaras an extra pre-' =
. ~caut10n As a consequence, ‘the front of the wall formmg the down—stream sxde of o
~ the prt D, lS bare]y damp with 20 feet head of water upon it, - The floor- of the plt“ “ :
- D is built so tlght that an-exact measurement of the leakage of the wheel gate couldﬂ =

- {ore the tail-race is-allowed to fill up, and. apportioning the total measured leakage,t

between the leakage of the wheel gate, and that of the ﬁume I ‘:'l;' X
‘ U V. W show three waste-prpes from the vestrbule ante-chamber and tall-
© race respectlvely Another not shown serves to draw the water out of and threugh

the floor. of the pit D.- To close or opemr these waste-pipes: they are. ﬁtted w1th the’h

- “cases of small water-wheels, Wthh thus. form convenient valves: for the purpose e
dlcated The waste-plpe V serves also to help regulate the helght of ‘water. in the\

- and thence 1nto the river. It enables the tarl-race to e
w1th1n some ten mches of the bottom plankmg '




“We have completed our new-. Testmg Flume, and“.j:tf -

’furmshed 1t with apparatus to test fvheels of any of the usual dxameters (the p1t is .. -

-

“1'20 feet square) and of any power up to 230 H P : :
2 The measurmg weir-hasa: capacﬂ:y of 200 cublc feet per second

Wheels can be. tested under any head from 4 to 17, ‘and ini some cases, nearly‘ e

19 feet  Parties sendmg wheels should comply w1tlr the followmg dlrectlons
A The wheel should be sent- ready to set. - ' :

'For wheels.of 25 H ‘P.or less, have d1stance frorn platform on Wthh wheel’?:» SR

'-W:;rests,’ to top of shaft 4 feet 3 1nches ‘have 4 mches of top of shaft 2 mches ln dl-,’;‘;"’ R

ameter w1th key seat 1- 2 1nch wxde and 3-16 deep Sl

For wheels ‘25 to~75 H P, platform ‘to- top: of shaft 5 feet 6 m 5 mches of~_v“<:, »:'

‘.T;':top of shaft 3 inches.in’ dlameter key—seat 9-16 x 3-16 1nches

For wheels 75. H: P, or over, platform to top of shaft 7 feet 6 mches of top IR

"fi"fof shaft 4 mches m dlameter key—seat 1 in: X 3 8.

The prlce of test and of a full and carefully computed report is 10° per cent

of hst prlce of wheel, but no -wheel for less than $ 30 - The sender to pay frexght and :

" cartage. Scroll wheels, or wheels set in iron cases, may cost from $looo to. $1 5- oo,f EET

'._ip0551bly more, m addltlon

:HOLYOKE WATER POWER co

e HOLYOKE MASS ‘-‘. R
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HOLYOKE TESTING FLUME.

g | ﬁMﬁa/
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ck
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33' TH.

= wd .mu.-. : -
5 o m . an S8 . m .
AEL RS RT LS L g B PR 2R Er| £ | si4| BB TE|E
H = = = a = = = V...m ] -~
H & &= & & 2 M P g =) mw .mm . m
o = e = -

L) | 2 3 4 5 G 7 & 9 | 1o | &l &2] 13 |14
<140 |loco| .12 | 1.516 | 1343 | 7298 |1QY |25 7a39| 786 | 9223|1012 | 0.603 |4
M. 39 | .+ [ 1k30 | L54| (298 72.83 | 104 11675 .\.u,..mw 79| 9192 ] 1.009}0.624-{ 3 |
SRR Y- T ST I R P I O T N, /-, -3 I 7261 | ro1 | 1100} Y435} 797 | D156 |].0a5)0.646 {4
=37 11.36 | 1.509| Y261 | 7246 | 27 |126.00 435 796 | O1.21.| 1001|0615
L 361 - 1140 |).501| Y202 | T1.87| 92 13220 [399] 796 | 903 | 0991 0. J03 4 5.
35 L Laeas 1492 7139 | 7124 | 85 |lAc.co| 7239| 782 | 8932|0981 0. TA3|D.
134 |o83| 1148 | 1.408 | 655 | 6536 | 98 |I155.00| 6856| 805 | 81.84|0.898| 0.609 |4 |
o33 -~ || 406 6540 6525 | 95 |120.00|. 6935 814 | Bl.6o. Omwm L0.635 1.5
nw‘,“,un 4 J1.E5 | I 401 | 6506 | 6491.| 92  |I124o00| €940 816 | BlO>. 0.890| 0.655 | 4
Ay o 551 1.29% ;...,mA..&N:;g\%%} 8. i30.00| 68.80l 8(.4 | Bo4AS 088410687 | 4 ||
Nl 30| = | 1161 | 1.389) GAto| 6395 | 62 |136.00| G784 8051 7063 | o84 016 L4
N 20| + |66 | 1.377| 6343 | 63.27| 75 14425 6582| 786 | 7861 | 0.863| 05D |4
S v R 0.634. k.52 | 1.287.1. 5733 | 5Y.-18-- mh L1500 5947 7.1 .N\.va. 0.782| o. 606 4
m | 26 | | ne4 | 1.2€1] 5695 | 5648 | 81 |12100| 5962| B.5 | o6l |0975]| 0.637 |4
I 7 A R m.\ﬁ 1274 | 564G | 5631 | 76 |12745) 590y} 79.2 | @993 |0.768| 0,67 4
P lad | < i | 1262| smey| 5552 | Jo [135.00| 5040| 778 | 68Y8 |oysE| 008 |4
g 28| v | 1RO | 11240 | 5481 | 5466 | ©4 |142.00|. 5520 756 | 6754 | o4t | o AL 4
m 22 _lo403| 13,21 | 1.1Bo | 56.39 | 5o.24 | 7 |12o50| 5645 749 | 5865 [0.644(0.5951 4
S I B ‘2 L7 | 50,26 | Bout | I3 |127.50| 5662 754 | 5849 | 0.642|06d0 |4
S 20 11323 | 1160 | 49,63 | 49486 | 69 |13250|.5562| A |51 o634 06544
2 LS | 1,160 | A9, (4 | 4899 | .65 |128.00| 545 N\f. | B e {0627 | 0.681 3

Y-} el 13.28 54| 48, 76 |- 48.61_|..61. . |143.00| 5307 J2A | 5659 | 0621 |S.JoA 4 I
L v 118,32 ;L\TT A48.31.| 4816 | .56 |I50.00|5110| 7ol | 5596./0614|0.[38|3 |
116 lo3pr| 155 | 1.012 | 40,10 | . 3925 | Go [10525] 3842| 615 | A1.B5 0525|0535 4 |
I L 12-. 54 | .00 | 39,90 | ‘39ys:| 5T |If2.00| eB8A 6O |.47.62 |0.523|0.568 |3
14 “ .ﬁ\MA 1003 | 3055 8940 54 |(18.00 38y6| QAL | 4.20.|0518]0.598 A
113 | | 155 |looo| 3940 30925 | 5 . |122.000137.85] &M.N Aoy |05160.618 |4
dz |+ 1257 |99 | 38.85| 380 | 47 |128.00 5660/ A6510.5080.648 |4
Jorr | = |60 |0D86 | .38.2 B8.42 | A4 |13375],3580| G52 | 4592 |0,.504|0.676 4 ||
o | » | 1263 |Q918 |.38.6Q | 37.94 | 40 |129:85| 3401 625 | 45.29-0.407|0.706 |4 |
19 | v |142686 |0969 | 8750 8744 | 35.. .‘..icm.».h,b.ﬂ,.'mm%f 4461 |0.400| 0. TAY 4 |l
3 “ | 1242 o260 | 3Yvi0y | 3692 | 30 |I15523 2835 532 A.uwv o482y 82|3

ft. from the center of tho shaft,

N

1bs., applied at a distance of

v 1bs.

- With the flume empty, a strain of

During the above exporimcnts,.tho weight of tho dynamometer, and of that portion of the shaft which was above the
sufficed to start the wheel.

lowest coupling was

TFor conxtinwction seefa sy
|
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LEAKAGE

NUMBER.

FEET.

REMARKS.

QUANTITY
ESTIMATE OF
GATE LEAK.

PASSING WEIR.
C. F, P, S
Q REDUCED TO

TIME TAKEN
HEAD.
DEPTH ON WEIR
HEAD OF

O Im,-fﬁ\? ' LEAK OF FLUME.
a[ atg expery

3

Length of Weir,...l.z.op ...... it. 2 €na c/,o;n’&in"a,,cffx,on,s Choarensl of QPP@";‘?"J’L 20t Wﬂf' 5. 85‘1@333 Lo

weLrcrest.
Temperature of Water, @ .’?.?Tf

No Z..Lever ; ratio of i'u'ms,. ’.C):-09~4‘
No...... Dynamometer, diameter. ! [ .2)?}-52’??’1.‘.
Guide area, 48 QA?sq. ft.

Bucket area,D.. 2:.7.0.5(1. ft.

Unit Q._.Q.l » 1O .c. . p. 5., under head of.. ) 8.1
Co-efficient of guide discharge, O...-5.G.775 .u,me*nﬁed'do-[! 1&F¢.
L]

[3
" o o

Co-efficient of bucket discharge, Q+.5 . 76

Measurements of wheel, see... ............... ...,
| | “€o pp

NOTES OF TEST. For computation, see comp. book
S No. pp

Revolutions...7...coveeeininnnnnnnnan..
Hook Gauge. .......ovovvivinininennnnnnns

Head Gauge....ovveeeeeinineeirnnennnns



3o

hrin s /M%%W
. A

i i S

tieiTe )creieile
QZ /%M, %m

i rerep oligh it e Fe

5

S



CROSS SECTION

X BEE=. I
T T 4 T | [ | | |
3 [ 9 L ey L1 edi ZL a _‘i T = w5 T “ T 1 :
—+1- o+ TN o = - u 1+ T N
IH R AW R R d WA N : 111 - S S .
i L F — —4-1 4+ + t— — 4.1\\,'[‘
r B D
1 e
- ¢ lr‘. - 1ITUT A 41— 1 ”
N , |
" T i ] ] T I
v il 4 = [ | [ ]| I
N N 11 T 11 [ | [ 1 B
I R 1 0 S O 3 A B L . | LR
i —4- 1T CTNC Flriv 2 ﬂTtIJYi LA T L & !
1 1111 B S I ! et e ~ A i |
o s +r SR I I I | 11 ] L Ll
o — - : T
il | L L AJ_.iLﬂ L 1ol 4
H+L. ! ol = | 1 i B 14 I s
A & [ T2 IR | | Q!
! { 41 A |
N i 1 1 N [N
& = A, 11 L + - 4 1 i
- S | 1 Tt _ ~-
| | | | 1l £ Ja8
R N
= = . i1 1.:TT+ .# ﬁ«_h
= o “+ M ——- T 5 B | — —
y il Ene | § |
I deche | Hu S m ' \V
m T N
PN | | y .
’ N
A\
‘- ™ ]
3 ]
N
. N .
] |
hE T
N !/ - ~
U o N
<] .
N -
% .
€ .,
NG ¢
- ]
s 5
i - A T
N N |
B 1
S N :
N T |
e .
//
N
X! -
| s N —
& ,T N _p
T -+ !
Pt TH- HHHH En 0 ]
| - } 3 5 ] 0 0 i —+ Iﬁg¥ .ALJYLl — ) 7, 8 _ ﬁ HF.
oo e 0 3 ) S5 ) O 0 ) B o o I = = F 5 B 1= — —=t=rr = 32 I TR SR R SR = = - ! " | I o o i i |
3 ; T N N RN EEE < ] T
? S it 1 T O O U 1 U O
11 )y
N | !
. /I/ T
.
i’ o O -
f
4
SN |
bl L
aNi - AN
D //
TRk 1
N =
T
NN 11
l// “ |
L % T
e 5
N
/ N
- ¥ ///
b I~ - ' >
A
Rk
N
N
N
N
N
0 N
N
/(
NN
NN
S |
AN §
N
N
/'
B2
N g
,/ 1 1
DN 1 I
t
4
N
N
N
- 4 /, ™\
b4 - lh.
— SN L™
SssscERRLNRREE >
158 = L1111 M L1
i 1 | I 1 P R | BN i
. - L = B = < S (5 T 7 S T N S < B AL - L1 L L 5 =
N i
T T T 1
- i
1§ |
- N
N . g
i N
TREED N
= °N
| ERE N -]
AN
/'
. N
1 Y i
| =13
- =
y N e e 4
§ N ] ]
T \
B A
1. AN
\ b m N ]
t -+ 2 N .HD N [ P = \%
N I SR a R 3
t AN Y - P £ P L e i .
S 753 A L] : N o NG 1 ] el
‘. : e 1 Il I
| | . | | |
- S 1 1] AN RS
+ -1 4 4+ L
T T E h 3 B 1 ] EEEEENE
NS o I I ] M T T
M I (R Ik ! I =y e
I ] | il | B
| i Y | izl ] 1 |1 1 B
| 2] = | 1 N\ | I I [ 11 I
I I N Ny s ~++ LTI TTT | L
LITLT N I A | I HEEN
AN | 8 I 0 o | B EE
") D R i T
e - s : b
= 4 "= e [ ! I |
- 1. [ |
i 15 65 S I . o - L ST %J.l ")) 515 1T + T 11 | [ m 0 T
3 | | IREE | ! | | ]
- - e { 4 151 -
T T T T T % T
B . =l | | I
- 4+ - _ | ———
4 ; l I
- \.7 - L b S W . = - - i (W . - sbe / _ Py ~ !
41 et o . =] . - o S T [ S A W N S W = - . \_ A
! IHEEENEN>. L 5 || )k | N Jo , [
- - bbb P . " o NI =N " | 1 |
o N \ _, ]l |
=8 S o ) O 1 ) .. I 1 B E 20 4 ]! L ) o il N )
| ImnN ] 11 : dEmEL [ 5 I I EEN )
: o I Rk JEGE I | [ i . 4L N S EILLE o e L0 N | i3 [TTTT ,
e TN EEEENE KNS i NN ] T
|
e - - . " - RS . eoiecalfie - - - 4 4 bt —4 4 L L4 o - |
- i % L e i 4 ™ e e e = | P % o IS i i W]
u . ) el
Q N 80 S O )l 3 i = : i W B £ £ L 4 g o o i 11
- [ERIREC S5t daus -HE IR MR- 7 BRSt: Ry :SSse 23EL SES°-HESD SRSICRSee-SSst-nuas NARC dNEL-Eest-3iet N
4| By ! i [ v | | | 1| d 3 I | ! 2




A2t ClLlLES.

@W&Zm%

M&%
| /z‘/z;/%ﬂ,
%/J/M/nép%z %W/
m%aw /m%%&/éma/i

ﬁ P Wx L xC

J3. 000

C- M




] 2 3 _ 4 5 6 7 8 9 10 I
Mookl piora | Lo @ | 5" Togrex (pOonell HP Q| Ratioofdis| Tiogvpe| Vel Tatic
Tow FIL. YYE. gk g e, %o Lieg. Q- |LiogRofadis| Liog. vicd . Tiog.velmatio
101674 65 :
40 7?23 }?,%?él"ﬁ ! :5_;75 52353255 ;22%%3? 77%2% fgéig‘n‘i o'oc; ':?seo :Eﬁ‘iﬁotflé% 9..52;3;3
. 10109 =

39 Ti 2‘;’ Bl oa | 50N _% %i%%‘% Toch | 106sher | 003280 | 1225508 | 5208,
28 | N | yiSReR | LT | BSART LB | 2N | 2030 | Lesm,, | 1A | eithe
o | Viso | pEesSE | T | Tl | ASIS | mar | 22| Lok | 125000 |0 50
s | hiab |iEBERR | 2 |1 | LSRR | 1 | S | 225 | 14105 | s
| s R e | TUSE | IREE | BN | S | 200 | B0 | 1
54 | Pods | PERES | (53 |Zogugie .9 G052 | 1612571 | oomene | ABeSs | ofasans
Sl bl s i el e s el D N R e
o2 | IS5 GERSS | BYe |1SiE | LBNE | S0 | 1585 | o005 | B3| sntes
o | S| | neans ISR e | A SN [ | .
so | Sver |VEBEERD| gg | auamg | KBRE | IO | ey | oot || ier
2o | SN BEEE | AP | hnas 95;“ Toor | .da5int | o5o0es | | Aaios | o ngamma
o | 5118 09552:’; [1500 | 2069698 | L.qT4294 | 5047 | 7126 | 0982 || 40030 | .6065
27 1.59 61063 85 1.929419 5'35 0,4_ 7907 (.852838 | 9.893320 ,4362!6 9482814
26 | X :‘fé%‘;iii §io | 15508 | LEBEL | B || LoShor | mmane | 5E0T | gl
25 | 2o | VB | VHIT | AUOHE | LS | 75D | .oihenc | acasen |LASTTE | adaress
L ISR A AR A
58 54696 |,,?1%'l12?;3 jA2.00 | 2152288 :‘é %‘;'25 5529 G154 | o4l |1.310620 | 7425
1.7 ‘07,3,4 ;64 1.806180 | 5.8 8508 | 71560 |_1.:829549 9_.87003' [-A4A39931 9.87%69

22 | 65T vREleR | AR | 1SR | SHEER| TS | 2oea|acsire | 132222 02,
20 | %55 i?zés’fé* I | e | BB | S5 | e | ssosme | 146355 | o5
2o | 1355 | |E0HE | T | AR | VB | SIS0 | Sdlee | sces | 1ATIER| 55,
1o |1eo| 28T | osee | 2eeme | (s | S |\ FBheas | avardy | 1aSae | oo
s | 155 :‘.6’,%2‘5% o | A | LR | DL | 350 |ovemaan | i |00
17 |4Eg | 1egEeas | 0ot | 2T | WBEAR | T\ | rieee |arassbs | 1326588 | qatona
e |21 ,;;;gz%:% GO | AR ST | B0 | S0 | aypons | 1meant | oo tees
BEAE IR 2%52 (16750 0 mnee | 1ASESS | g
R IR LO15853 | g AkGs | 1353575 | 5 rratn
18 | 20|y BBEE | 1A | 20 | LYY 2;' 0| Lotaust | ogiaene | 1A5S5E | 51000
2 | s | AT | ek g 2055 | ARk | anieres | Vashen | g
o\ ) L SE LA |t
o || vsmat| o v 1| s | A |0, [NRE |, s
9 | |13 °§§‘%7.3% 457 2o | 145088 2eah R RS L
8 |5l rehe | ' | A ,gv:.z s I e A R
A A LBV | 5 |isnme | s | 1480k |o e
6 | Ahaw|AREE| S5 | RSO | LRG| A0 | SUIR | acsiste | IASGH [arainse
5| %Eh| i AeEl| e | i RSN e e R
< | 285 | kR | | RE! | B 00 | iSSe | smette | 5000 | g
> | e z%%é’;%%% 5 |RasB | R | L | LS | ot | 1SR,
2 | %5 4”0@ AT | BEE | BEISHE| Wi |\ Navsn |o55ikes | 1A5TAS | olisere
R IEA I A S N




/W&Zéyw 6. J/J % /ﬁ/////%/%
Aol @tz tied” /O, OR 4 .
y /- }/W/ZE /MWQ/KJ/%J
6. J/JXJ /416 X ]o.0Z 4
33,000 |

ot %%W i
(7 72’4/&7}

4 Wm /W//u/

W&mc&éé/féfww M%ﬁ /
e \/%zy/&&m/v %

/éfa Z% %MW

AP QX%X bo xawls
33.1000




35 ,
o G grrandily facsgriticd
! %: ﬂ ZLM%/W : s
S om s S

//W/ 7// GOt 52 bttt Lo

 rrargniiezietonre o trinelanl
%&Mvzz%/M%/WZZ/W
/Q/f/ﬁ//mﬁﬁ//&/ww%ﬁéwmw
o7 32 0/5
boXb2. 476
33. coo

ey pfoctieti| f0 54 F35 )MW}Z?W
. é &/ /Mo&? Y WJ’ p
/%/W/ém %/Waé/m /MW
7 je, idnl
Wﬁ@ el MWZ&M




36

raial

trtiiiie b PE G Zhe

G s
y Lzt Wcé&///é' /W /7/_4/%/&% =
/. lahrne e s T ’(&@%&%/’ »
yollgatyotane gy Ll

g %, il iby s dlos Lol e
el %WWQ/W/MJ%//%W
Q/Q= 17 7

o Q- QLE




O A SN .
| é/w/;/f;i&aé /- ? /52 )
/ 0, 62 7636 / Azl

| D rerritirre i Covreriloat it
e
f/ Zirred Neterc

Yk S Y
ST s N
pelreily e Tortiact = 1200



: 36 4 ,
Bz (0,004 174 ) il srideigion
| %/w M/MJ/&WM—

/0 wivilee Lrg VAL |
U ’ ﬁ//‘w 77 —7 ,
e
' ' ,/? = , Sttt
/Z!Zéa/,&a?w, sl Aottt T
al edgieies 33"

33x3. /4/6
o = S 5T

%& o pplneedl o 2ty /Q/
crd j)m;i%é ' %M o
jw%zz ( /7 7p %




/M/WA/V/O . 39" - -

N . é/z;/@/%

- ’ ’ — /Z;rr ' J/MW

%WU s /2 e S

B S

%W/ﬁ ' ' /%OW%—-

Tetie e Y Z
20 5 Sl ez~
%% Vot

NS A2t

W% /affZO/%& e %M
12l et T 2
e

reagite




SECTION
M THS

: - = T T T T | ]
11 1 e e e o v i 1 11 1T f
R
| T ’at,ll_ _j 1 M # ! H |
= i 1 L L W (O ﬁ ] 1=, T | BT 0 A A S I [ [k RS0 21 =21 2L HS !
=11 T [
| ;ll ! 3 i LIS LT Y bl < S T \% L L} it LL '
T | [ _ 5 1 O ! 1+
HdSENEENEEE SR SwEERSEEREEAS i g ERaEam
| ] [ I 1 4 : | k | m_ | i (Al i 1
I [ 1 # , 0 1 !
I TT,MJLTH ! - o AR i 151 :
! L1l Ea M o A o I t IBY HE: 100 1 0 ;
: \u e LIL[II e ! ——4 - - W T
I % IO 1 :Tt - i / =
I ool b + ] ] [ _
] | i i i | | 3 ] i
| _, 1 } H_ I L1 «Wﬁzki.lﬁ.l 1 1 | | 10
EEEE I | 1 [ 1™ ] — : % \.\m‘\ %
T | ~ p|... ﬂli i 11lﬁ| I= | | } [
. { I Il 1 1 | L1 1 M_
1 | [ g | | H_ u = _H 1
H w I il — [EE N
1 755 [ T ]
T
i
1
| ]| p
| M * | e
EREEENEE T : T %
] ,
i N
.\‘
-~ | Pt
~ ; T15 —
- T =
Q 0 e I g =
— 1 i
| ] | ] Z
| | - Z
| — /
i I | 1 = y.d
| T | K X
1 e \\
w
i —
BN
(@ | ] —15 .
o) Lk
1 ! L~ .h
. "N prad 1|
3 = " ! }
' g y ] i
| il e e
. 1 kY | |
3 | \ L g
T | IR
T A > :
1§ il By N A
NN e) I 3
_ / ~ p = N
N AN IS - e N —
-1 . . L |
T ™ . [0
i 1 1
> X L LN T
h _-H. =—1|_ M
i t I |
] s = [ _
4”- = £ | _
= \ ! T
N | ] | |
u T S
I 1 1§
I , ql , |
l | e TJ 17]1111 .;
w [ , 1 | t .Mlnt
I ] | | 1 ley 4
_ 1] , ,, l A I H EAEL
i _ | |
L [ | | I | ! N
| L | Lk : iy
i _ _ ,._ | [ e TS A,.l»WU
; | . = I EEEEEE D EE
t = g i T _ | _~ 11 _ T
SESESEAE sms 5 mERE B EEESwEENSEEEE
L = | L 1 I
| | I 1 | I |
| | Ze I - I
i . | ] NSNS T
| LN _ Hﬁ I _ L | ﬁ
| | | & ! | Ll . i Il |
T i r , ek , s EERREE D EEETEYEEE ]
a :- o 2 e H R
I i) | ]
_ 2 L] ] /O Ja il 114 | -
! - | ] . /r | 1 i I EERE ~
bt I _ ) I O I O RN I
I [ ] i o 10 1 N I O 5 O I | { S )
, _ | | | IEEEEEERENNN NS
| | [ | ) | I G o ) I O I O ﬁ
] ; | | T_yl, | I I.m+ I , M
| /- 1 B o - L& B
_ ! s RRE RN T8
: 1 e wp,rj 4l TTT TTE
,. . b P T e e T
EEEEEEEEEEE A E ! 2. O 0 0 O e
| il | L1 ol O [t el L B
] ] SR 5y dm = R SR SN mEma sEEN
| | | ! 11 O
S EEnanEEEEEEERERReieEs sEeeigsn: S5 ans L RERRRES 3
4 ! 5 O | =% R . I 120 LT I G TR [ Lghp
EEEEEeESEAEREEEENRRCEENS i | S AN aE innl S eaannaRaEEael
LT ! | . ] [ A i , _HLM Z!Tld ! T
| | I
1 _f[lx RENN St
ANEE o
F_\ FEIN )
- .IM <!~.\ 4 ﬁA - ﬁ._t.
) 1 o e S O
1| & L K y ikl
=4 o £ 1S 4 o
L 1-._“%.{[... ] I o !
L5 2] 51 [%: IS i EHE
— 4 - - i A
T S
O | T i i Al ,




”@%”ZM%” ‘
//%w w W%%

M /&V%/VW

LW

%/ QW/W/&WM
J&VAW/% /Zéwz@/ //WMM
%W/WW/L&///LW%O

et il ¢%W%

M%//

%y
Hactoevnrecromiasine ey

/%//M/Mw /&Woﬁé/{%e’/w CttlrEL”
/M@Miyﬁm % (

ol ke
W/é 7%%/&@ W

WWZZV



/ c;/c/z,m > %// |
Zéfﬁé e
/j %/ 7/, /(:Z/ZZ

tre. Tt
/WMW/ Zfz;fw : //JZZ/Q

_ |
%W/ /ZZ/%ZT

/&%WW/M/ .

_Ia
- /&WW&ZI(;;?//W%

o Mbbat 2o

TTl ot enit

ﬁﬁj—@wz o,

. WMV/Z;L / M%;;%Z%
/M/ﬁé/ﬂf/%l WV

//% ~ . ,
A M%%&VZ/}W




Wﬁm//%/ww%xf

M%?Z AZ/;y

% Upaendl e Aol
Lot W
%& VoA 7 VCZZ/

 Werie R ey s /WW/M/VW
W/JZV W///QZW/Z? /Qﬁwf%/ {%ﬁ

c = /OUZ/(%/VWZ/%&L(/V&L(/
6ol

Lo . b7x/2xbo X)TFXIE
T 33 X3, 1476

W/%f//fd//éwxﬁ/%&d/ﬁ%%

Mﬁi/ Z;/

/ﬂfw/z//f/m//

/% /aéymmw&/m/f///m —

/55/M




/ZZ%,ZZ Jé/ WM%ZL
m% zZ/ZM ﬂ@%
Zﬂfa/ @W&‘/M
zox R402=4.804 Mo
exfetriiiiend 40 /@Z?/ZZ‘ W%M?V
2, Z
WWWWW
%%w ?M/&/M/Z- %m / 764/
| Q G%« Z = 72 23
A= iflzﬂ/g/é%&d/%mﬂ%f e
el
7//% GX%X §.02 x]f’ﬁ’[—lfz.Zé’

72 2J
C = 4., YO4XXOZX775£

C = jé7f__ @f%%ﬁ@%ﬁ/o

e ot Yl )




/D 4/%0 Ay@fw
/;;/ gjz 4 %WW
M ﬁ4 X /= J 270

= CH’ Z 23

T ZM% /ﬂw%%m
 OXS 270X 502XV TT= 72.23

_ K23
@ 5 90X 802X 178

@ 5/76 //7/7//@%%%&%




%szji%@m
Ve

et Grvol
Lol b T llrdinecitods.eanl -
el aitlecls

Test om a 33 IWECoxnick Hobyole Tvrbine..

Gale |Preophss| Head | Revs. | HE TEiffic, |

l.ooo |[.00b5 | 11.32 1210 | 7435 | 9797
0.783 | 0890 | [1.55 1240 | 6940 | 0816
0.634 0,775 11.64 121.0 | 5962 | 0.7185
0.493 | 0642 | 132 2455 | 5662 | o154
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024 0361 | 1269 | 1050 | 2300 | 0518




4y

Test ofa 5r" LI NLECoxmick's Thurbine .

WsReJrne 28% 1890
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Test ofa 33" RH. INECormicks Thurbine

Vocae dume 135 1890

 Gade |PropDise IEE,EL Revs | 'HP. Effie,

ﬁ: .00O0 0. 999 1/1—,57 | 4-0.00| 101.36 | 82 30
0.800 | ©.90 1487 | 14450] 9503 83.65
o0.640 | o0.'79| (498 | 13850 8258 | 81.21
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o0.368 | 0.521 15:35 | 3460 | 4746 | 6832
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