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CC C:aalibrat ' a. of the  3•iwb  fterling (maim  11M)  
jam pressure ga gaa requested a.n your ~4w°orawlm of Apr-.,l 97, 19%, ~ in 

pr axaetion for a 30.day performanco toot of as 6-inob deor + --- - - - -- - - 
tu l.:e pwv bas boon completed. The ter j. associated pip a && R pressure dav  were rec:aa ° vod in the laboratory on April 25 
A

- ----- - - -- - 
b*sbon.,, ~i # WA were raetwm ed N on i 1 by x. V. Topp♦ GPO 838856 

The meter axed pipes were installed in the laboratory 
to duplicate ae nweeaarl y as pawawae t bl& the poW piping that #x4 sts !a 
the ObVSkAMI MUniCIP41 Water may' (I'_gum l) d 6-10cho  long 
radius elbm$  gate ova arld riser pipe  ice. a►  12»inch ouppu line 
(aver the grating :n tbae photograph)  were used to represent the 
pw* (pig  p), fte uawe of the piping assumed on essonVally  
==form velocity distribution to the pAM elbow frev the casln~<;. 
A 6- to 4.,-1 wh luvor,e  lZ-1/4 gibes long between the elbow end 
4-lach swim chock valve., was slightly lonttr than the coo Installed 
in the field, The 7-5 8;-t awch lougtb of pipe frow. the valve to the 
elbow vas fabricated to complete  the laboratory piping, The 4-loch 

xg radius elbow, a 16-3/4-,,   'nch loWth of 4» inch pi s, a k- to 
3-iau:h redwaer s'tr'aw►: and 3- to inch expander downstream of 
the 3«inab Sparl.ine ;i*ter versa roco .Ved f1o~a: the field. It h»inch 
return liz a *wastraewe* of the ro w *r was straat,fbt for a distance 
of lA feet to return tto voter to the saein sari line thigh a 
90* elbow and appropriate fitt:ngie., :ncl+ d-Ing a regulating valve. e. 
Tb* pipe 4ownstroex of the seter did not contain the 9V o is 
valve e of thae f11old instawllation►* The flow thro%4* the #*ter 
bypossel a closed 12-inc r valve in the supply line to be 41sebarged  
into the laboratory vole etri+e colltrati.on tank* 

A brief Inspection Ufare iztstawl.lelat .ora *-A caal.ibrat :-can 
disclosed the %*tear bad' ant piping to be clean vtth only as Slight 
degree of rusting, The rotation of the ::ator propeller wad sluggish 
but there was no evidence of bLv ing or stoppage at any particular  
point of rotation. 

/ The 3- inch Sperling motor has been designed to TAWAKxre 
the volume e of ostler www1th on occuracy of ♦ 2 je+el̀tent, between, 30 gpn 
and 200 .. ftr the proposed pAdp perfGra a aid v ell dxvwdmm  
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tests that use,  a rate of flow, the motor a caUbraed by c*qW- 
146 

 
the air fI0W rate With that obUdaaed IW the rlMM trIO taok. 

A strut reading totaill or band with ijuU tor needle In units of 
per revolution vas co tad and record" with, tift to 

obtart that meter flow rates. The voter fr at that otter ire discharged 
Into an 88-cuble-foot aolunatric taaah tbrw& a wing spout and; 
tad automatically by an oloctrosic caster to obtain the sot ml floor 
rat* for coaverism Vith tb* "ter. TWO fear r# were 
u&4* for each disc-har =I**& there was abaft variance 
between the r i dings, Wbon this occurred a third ont at times a 
fourth reading vft,,e mAe for obocX purpoaiear. The Waivaim U" 
ffl1Sas twat was approximately 186 wonds and tho max 732 
cocas. The volvow of voter measured par reading agora ed opproxi-
matel 650 gallono th tugs►  the motor mA 85 cubic feat in tho-
volvartric tack. The 6-Minch goto valve In the sister approach p1ping 
we* fully op ad 4urlas the oilibratIon, A oto valve approxUaatoly 
13.5 feet 4avustroom of the air controlled the flow through the 
coma. 

The moults of' the "11brotion of the motor our received  
fit tbo f r14 ate In Table 1 sod f urs,  3. 'fhe carter over  
rogist*rot the volumotric tam by ~u~wtsly t,  percent at a 
discharge of M es". At a dieacherso of anwozinstolr 190 an the 
motor and tmak Indicated the saw rate 'but the motor ofiielemy 
dacressed rapidly as Va a acbargee lraa ro4w d to IM gpat. The motor 
under regfsUr t Usk by ximately 8 percent at 200 on. As 
the discharge arse decreased ltaed to approximately 70 an than accuracy of 
the Utter Increased, uauber,  registering the tan U'' aisat.Oly 4 
poment, From 70 to 50 Wa the utter +Blowy oborplx dwroissoA  

ovidently armed crash to 4acres until & stoppage occurred. 

The Irregularity of the,  secumy curve did, not fob the 
uniform, curve piredictod by the sawdocturerts,  rates. Corrective 
as tires ver* armed to the piping +a rm ett Ut xwwetlon of the 
monutacturor's representative In }. mv*r, C*Uwo ►, in on atteopt to 
prover uniform fUw conditions upotrom of t meter. 'tae change  
Is plpiao c+ae xisted of moving than h- to -inah reducer ft-ca the 
%qwtrom *ud of the motor to the downstrom and of the hAach long 
bus *:Lb v (newo 4), at  5-Inch  pipes  16-3A  ;sheet long Mri- 
coated by ttae cotter ropro #otf a r" attai,.hed bets t rodwer 
aaarad as oter to roplftee the 4-Axich pipe  of the field iaaet"tf a. Ttm  
3-1wh pipe p vi"d a 5 41mmotors of  xtxSI&t pipe 
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upstream, of the motor. The meter was thoroughly cleaned of small 
deposits of very fife rust and sand particles in the bearings and 
guars. All parts requiring grease were thinly coated with ball bec.rino 
"Luberiplato." The **ter was reasaeesibled and installed in the 
Pip'" systen. 

The results of a woad calibration of the meter are 
contained in Table II and Figure 3. The curve obtained from the 
First calibration was essentially repeated In the second calibreet-
tiou to the discharge range from 100 an to 2W an. her discharges 
bet % 50 Spa to 200 am, the motor efficiency was ieWroved over 
the first calibration, This improvement my be attributed to the 
clowning of the eeeeeterr because the greatest efficiency Increase 
occurred In the low reap of discharge wbeere friction effects, would 
be higher in proportion to the power av*tlaable feeoaee the propel. 
Because of the pro" of tiswr it we* not possible,  to evaluate the 
separate effects of cleaning aad the change of piping by irestalla-
tion of the ales motor in the pipe "tax received from the field. 
Nevertheless,, it was believed that the irregularity in the calibra-
tion curve between 50 and 150 am discharge terser a characteristic  
of the piper systeeeee and not me of the meter. Thaw the meter could 
be used to obtain the rater of flow for ptmsp peerform awt and well 
dravdown tests, The meter would not accurately measure the voltaaee 
of flow ovor long periods unless the- rate remained constant over 
the period of a oastur+eemnt. The mater doers not record the time over 
which a particular volume was dbtainsd or the variation of rate 
during that time. Theereef+ore<, it becomes inparssible to accurately 
apply a correectiv* fbatoer to obtain the true volume of water. If 
at artwme future date the meter again beconeea ovreailaUle; for calibrea-
tion, flag straightening vee nes could be Uxtallod In oitti eer the 
4. or 3-inch stae'aigbt pipes upstream, of tbo eaeete:r to obtaft a more 
constant relationship beetvom the meter MA volaswtric rate of flaw. 
The meter accuracy could also be checked with a lam straight run 
of pipe upstreaea of the meter. 

The Bourdon pressure po that accompanied the motor was 
calibrated with a dead weight tester. The results of the calibration 
are contained in Table Ill. 

Camlusions  

From the l.iaeited studies made on one motor in the laboratory, 
it my be concluded: 
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1. Ths acewsar curve Figure 3S for Meter Ito, 30829 vita 
t 3-1wh pipe psiUtely Mpotream can be us" to correct tbo 
discharge for Woft Vorlo" of t1sio i t constant or nearly constant 
wing rat**. 

2. T.b* accursay evrve cwt 'be used to correct they volume 
of fUw over long perms becsw the wfor &*s not record the 
Vbw over vhioh a vale vas oUained or variation of rate 
dwift that tilw. 

3. If the irregularity of the sccurscy curve of Wter 
No. 3V8t9  is due to tbo p1pift earroneoeot ,, the second mater of 
the Sb*s and Xualcipal W*ter Supply mW be similarly *fftctod  
becsust the systems are nesxl;r identical. 

4 **"=** shams be taken to modii`g the installation to 
obtain a more c=#t4wt relationship been the indicated meter 
rota *ad tbo volumotri+c rate of fI*w* 

e -/" 
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Table III 

CALMRATION OF DIAL PRA' "O'S USED IN P"nOW TWO  
ge lO WXOKEXG, XMCIM:L wAM SMOPL7f 

MO T 

oto Gam+ ca .11bratod as r elvaaat franc fl*1A (a Slass broken—algid in 
am around 9" fAce) . OOP n0aft lat e--0 -3W Psi, U. B. Gage tea. 
so. 108941 

Ee scams 
ToSter  G, 

Dmm scat* 
a 

(Pei)* 
itt fcalllaTir 

Tester 
Dmm scale 

Tamar —̀N 
0 300 263 9 0 3W 283 

29 275 265 50 55 250 245 
51 250 245 UO 109 200 19$ 
75 225 221 150 150 150 150 

1W 200 198 200 196 100 1 
124 175 174 250 245 50 55 
148 350 150 3W 283 25 30 
172 125 125 315 300 0 0 
194 1w 102 
217 75 79 
238 50 55 
962 25 30 
280 4 0 

Satisfactory 4uplication 

"led faroia original  caltlibmtics 
all **t--6*" raei&t tear used 
fbr calibration. 

"Satisfactory duplication" obtained 
without gage adjustment after 
testing from 0 to 300 and back to 
0 psi (first 4 columns). 

0 
25 
50  
75 

100 
125 
150 

2W 
225 
250 
275 

325 



Secondary otJQ, 2SOv.~ ~1 } 
tronsfot'rner batik  ~ 'Y I I 
for power source I I I I 
(furnished by others) 

I 
I I I I 

230 W,  30 powerleads 3-04 -( .7  

3-ad- - -i 

Fbne/board 
/0, //S/ei0 V. 5/N 

2-012 ro /19At and receptacle-_ 

2'/Z !b heater -R 

- Drop wiess  from  control //tm 

Sr. Llgh/ning orrssisr sinr!!or to 
S Genera/E/se, Cat No.9LA/SA4 

(Ins to// on outside wo// of purnP house) 

• -Weotherheadfor 4-inch conduit 

- - Ne utra/ wire of power source, /•et 
- - -1 0/2 

Comoro/ /ire wires irom opltratbri put 
(Sss Draw/" No. Z85-4Z9- 77 A&-Cdf*Wct/ 

starter 

Yieure 2 

Location of weallierhaad and 
i secondary rocks on Pump 

., Nousc No•2 

uni t heo ter  

germostat conlro/Are 

N. 
i 

1 

I 
i q~ 4/a..9 Cade/bowl ~A 

_ o 
.I 

Meter ~ 
i Centro/ ~ 

Sfd. vent/lator-  le' 
throol and darnper- 

a ,T Pre tabricotmd -  
Pone/boord- 4 rf=J v fnetn/ bur/d/ny 

I - - L ocabon of weather head/ and 
ro'CA! on PUMP 

House No. l 

PLAN 

d'6 AWG bore gyround wire - 
to ors+// cYJ3%n9 _ _- _ -To iunrP Motor J- dt 

/ *' C-onduif 

W/f?JNG DIAGRAM 

3-w/ni .secondary ruck _ , -Weal be,- reaaf 

WEST ELEVATION Lighfmihyorresler_ 

com!ro/ /ins- - _ r}= =} ' - 230 V. 3/ power lire 
Power line neutrvl-- - 

0eft7i/01' w/re en/rvncts on 
outside of prlav/o houses 

2t'%2/hafch in 
reofsnd Ceihn9 - - 

I 
3 /'w hsoter_ ~ 1 

r5hi to or P P I /'tinero/ insulation 
/ plywood see specs 

r 

I 

6po mp dscharge 
r 4-Inch 5w%n9- 

/ 

i 1, •hick volve 
L ~ —P/Pe support 

Finish grade .v  

~ 

Extend pump y  `1` fe4V12'40thway5 
base to rock--' 

u - -Aspnu/t -impregnoted 
(auilable exponsion joint material 
both /ocolion5

/0coain wilhin one foo/ 0 9 
of present ground 
surface MQ SECTION A-A 

I 
.

I 
 

i 
I 

O 

0 

w 
a .3-currrnf type 

walirmehr-'I ' 

4 
W 

/ T 
I 
I 
I 
1 
~O 
~o 
i 
- 6.4 /any cad/us reducing elbow 

452.
"
'

I 

r 6'Cl rwler line 

omit thickened edge ` 
and yrpve/ ils/ab ~~ 4CIorW/ 
rests on r-OCA - - • pips _. - 

SEC 7"J01V B-B 

NOTES 

Root type may vary to self miarPietrrsit 1 
stonderd buiddinr. 

Locote anchor bolts for building as recomended 
by bu//d/ny 7nonufocturer. 

Door aho/l be 7nonufocturer"s standard 
o// meta/ door. 

/nsu/ote wo//s and ceiloy to provide o 
[/ foctor of O. /S, 

Provide sanitary yawl belrwen dischenpe herd 
and cas/ny. - 

Details of pump ?mounting w/1l be fvrniJ/lId 
when manufacturer ofpumP /s known. 

REFERENCE DRAWING 
GENERAL PLAN______________ 2dSi0/ -t2 

I 

4•Ang/e valve 

Wrc~ pips with 3 layers of 
l3 felt fo prevent bond 

6iYox. J-Min. 

v:. 
Concrete thrust " a r 

block_-- ;~ 

Undisturbed 7noteriol , 
f 

1 O 1 2 3 • 3 

SCALE Or rrEr 
A'./' 







F
IG

U
R

E
 3

 
i 

~
 

t 
.. I L T

 
~

{
 

1
 

~ 
i 

I 

~
 

7
T
7
 1

-
7
 

t 
7~ f 

f 
, 

l 
t

7
77
7
 

1 
at 

l♦  
~

.
 

.
T  

, 
i 

J 

-
 

i 
- 

F. 
" 
4
h
 

~. 

77 

7
T

 I r 
t 

, 

t 
t 

I
t
 

L
 

{
T

 
7. 

T 

- fY
+

 

+ • —
•—

T
 

i 1 
}. + 

t 
t 

I
 

 
- 

i 

-
 

t  
1

  
t
j
'

4
+ 

1
 ti
 

- 
I } I
 

 
t 

r
 

 
. 

}
}
 

t  
( 

, 

I 
y
 

{ 
I 

 
1 

+ 
# 

•. 

v
..+

J 
t1

~
 

1
1
~

~
_
.Y

f 
r 

+ 
.• c

z
 

+
, 

r
- ~ 

L 
~

(
l
,
 ~

.
.
 

;
 
I 

i
I
l
 
i-'

,1
.  

it
 

✓' 
`
.
.
_
 

—
~

 
~

. 
~;~1 , 

A 

t  
~ 

t. 

t ( 
•~

 
t 

I 
j ". 

+ 
~ 

><+y 
i+

+
 

t 
-
77 J 

- 
~ +

 
- 

+ 
4 1 

- 

'-, 

j. 

7  
} 

1
 

r 
7

 

f~
 

L
- 

i 

,
 

. 
f 

i 
t 

f 

~
 

y_i 
L 

i
 
~

: 
( 

;t
L

r 

'}_
, 

t
l  

L-.t 
.~

 
C

I' 
t 

a'
 ,
,

Y  
i 

-
 

-
 

7 7 

 

-
 

I  
I 

~
+
 

_ 
-ri 

I 

{
`
 

tt 
t 

t 
I 

1
  

i
t  

1
 
-
ice

  
_ 

I 
' - .

 I  
-. 

_ 
- 

I 
r 

4 

T 
T

I
T

 

I, 
L?Y

I  
t
1
 7 

i 
r 

i 
i 

I 
t

T
i
 

,
 

Li 
1 

i 
(
 

(
r  

{ 
r
ltt 

`+ 

1 
i} 



& " 3- wtt Pip*.* i(i- A K3bas long MWtr*m of 3-imb 
mt# . wyam 't  mun ipal W*t*r sawly. 
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