






































































































































































































AZWY DISASSE33LY 

GENEWL CAUT ION NOTES 



will familiarize you w i t h  a l l  the iontmis St. and i h p i r  ~ U T ~ C S Z .  

. it i s  probably the m ~ s t  important section of this mnuai. 

Section 11 will show youhow to i n i t i a l l y  s e t  up the u n i t  abnd tes t  i t  
U Y I I I I I U  

to d e e r n i n e  t h a t  i t  i s  opera t ing  p r ~ p e r l y .  ,n befor" 

Section I I I  w i l l  a i d  you i n  pinpainting aGy source o f  problems and in 
..IIp-c"y 

making any necessary i i  eld repai rs by x p l  aci ng p r i  nted c i  rcui t carCs 

Sect ion I Y  *ill show you how to install the a r t i f ic ia i  substrate i n  
-L 



* 

r. Anytime PRINTMlf TIME OR AUTOTEST TIME i s  
US$ be reset- 

- -- - --- -  ,.,----- s,, -,- -- - --- - . - *  





Clear Pushbutton Cantd, 

l i q o i d  crystal disp'lzy. It does not a f f e e x t h  tcumulative counter 
a t  r i g h t ,  To clear the da ta ,  the "SAFETY" switch must be "OFF". 
The sounder a le r t s  you when this switch i s  lei: off .  

The l i q u i d  crystal display shows you the number o f  counts accumu- 
l a t ed  i n  any of the 12 sectors t h a t  i s  selected by the b l ack  
t h u m b w h e l  switch above it. I t  is always on since i t  uses only 

- 1 mi croamp o f  current. 3ei ng I <quid  crys ta'l , i t  is a ref1 ecti ue 
display and requjres some ambient  light t o  be seen* At n i g h t  a 
flashlight o r  match m y  be necessary to see j t. 

Meter, Meter Switch and Satterv 

When in the "SA'iT" pos i t ion ,  t h e  meter reads the condi t ion  0:' the 
GEL-CELL battery. When in "the "SOL4R CHARGE" posi t ion,  the metar 
reads the output  o f  the solar panel .  I n  full . ,  uncbscured sunlight 
the meter w i l l  read a t  the extreme r i g h t  indicating the sola? panel 
is '  supplying 12 t imes the current t h a t  the Side Scanner is using 
wi th  the e.yu.cess going t o  charge tne supplied GEL-CELL ba"L2ery. 
LIhen the meter i s  a " c k  p o i n t  where the red and green nee t  I[such- 
as cloudy weather the solar panel i s  supply ing  twice as much 
current as the S ide  Scanner i s  consuini ng w i t h  the excess going t o  
charge the GEL-CELL battery.  This would be enough to i n d e f i n i  t z ly  

approximately 300 hours, or about 2 weeks. day and n i g h t ,  wid:h no 
salar charging. Internal protection is p r ~ v i  ded agai  nsi battery 
overcharging i n  the event e i  constant full sun. 

T h i s '  thumbwheel ' switch cuntrol s the 'transmit repeti ticn rate o f  the 
system. It has been observed "chat salmon migrate  upstream a t  about - 
1.75 feet  per second (ground speed). Since t h e  swi tch is I a beied i n  
seconds per foot ,  the reci pracal o f  1 .75 f e s t  per second i s 0.571 
secands per foot  so until new fish speed infomation i s  o b a i n e d ,  
s e t  ";e e~antrol  t a  0.571. (33i: on Susftna west bank). 



The end o f  the artificial substrate c~otainz a tarmge", aapproximately 
60 feet from t h e  transducer face. T h i s  is necessary far pr-per  

This  controls the amount c i  power "Lransmitted to the transducer 
and i s  essentially a system sensi t i v i 2 y  control.  

To a d j u s t  i t  i n i t i a l l y  requires 3 fine bladed screwdriver ct k n i f e  
blade and an oscilloscope. It i s  adjusted as follows: 

Connect the oscilloscope input to the red t e s t  p o i n t  on the 
panel marked X M ~ ~ . '  S e t  the wrti  cal sensi ti v i  t? :yo f hire scope 
to 5 V  per division and the scope t r igger  t o  i n t e r n a l .  Se t  
the horizontal scope sweep speed to 50 psec per division. 
Make sure.ihe transducer i s  properly connected and in ihe 
water, 

(21 Set the beamwidth s w f t c h  t o  2". Adjust the f r o n t  panel 
sensitivity control f o r  an average peak t o  peak (top tc bottom) 
signal o f  30V. I t  wi 71 look something 11 ke the Wavefsm a t  
l e f t  so a d j u j t  fo r  a n  average as shown. 

Bead Ranoe Codtrol 

This conir~ls the distance from i h e  f a t e  o f  the transducer t h a t  
t h e  system is "blanked out." T h a t  i s ,  any echcs received wi th in  

'9DI this preset range will not be accepted f o r  processing. i n e  con- - 
- +  trol my be s e t  from 0 t o  10 feet. This cantrcl i s  necessary to 

blank out transducer " r ing ing"  which  cccurs f o r  about 24 feet and 
wbuld result in false counts. Sometimes a source of air bubbles 

-near  shore e x i s t s  which could cause false counts. In- this case, - 
ops in sector 1 

i sc 

- T h i s  controls the t a t a l  perpendicular distance t a  which f ish counts 
w i  11 be accepted. T h i s  prese3 $ i s  tance starts imnediately af ter  

GE ceases, t h u s  t h e  t o t a l  range from the face o f  the 
s the to t a l  o f  bath t h e  "DEAD &VGEa and "COLInllYG 

WNGE' s e t i f  rigs. 

Transducer Aiming 



i n 3  t i a l  af a ing  of t h e  iransducsr beam. YTo do so, merely set t h e  
ranse controls fo r  a t o t a l  somewhat over 50 fee t  snd ran ip t l la te  
the transducer u n t i l  the sector $12 f i s h  light corrsistanily blinks. 
The 2' beam should be used far t h i s  a l though  the 4" beam my be 
used to initially locate t h e  52am. When i n  pasition, tighten the 
transducer mounti ng knurled handles. - 
The beam should be as low as passf ble  w i t h o u t  actually ref1 ecting - 
back f rom irregular$ t i e s  an the pipe so the best way "i osei  t h o  
beam i s  to star:' h i g h  and lower the beam u n t r ' l  i t  hits the target,  
then lower i t  further u n i i  1 echcs beg$ n r e t u r n i n g  from some poi nt 
before the target, t h e n  raise i t  just enough to pD kiss .Lslpllll) the cz 

To faci 1 i t a t e  transducer aimjng, the knurled hand1 es should be 
partially t ightened and the 3 f o o t  rod supplied wi th  the system 
alternate1 y' inserted in the verti cal and hart zontai  boles i n  the 
transduczr pla te  to move the transducer. Make sure t h a u t h e  f1;ial 
t i g h t e n i n g  does not upset the aiming. 

An oscillosca~e should be used i n  lieu a t  the +I2 .-- FISH LIGHT 40r 

* .  

seconds from the s t a r t  o f  t h e  trace and :he transducer &ay be xani- 
pulated far  a maximum '"spike" a t  tha t  p o i n i .  I f  the -transducer is 
aimed isa low, early echos cming f rom raugh surfac2s an the pipe  
w i l l  be seen beisre 24 msec, - 31 . 

The new (1a8) a r t i f i c i a i -  substra-e hhav en improved ~etj lod o f  
transducer iidjus'iment and have transducers modified for t h e  new - sutrs"brt2s. (See Figure + on the l a s t  shei t .  f i he t ransducer  
p la te  should be instal  led !a t h e  shroud on the shore end mmbsr. 
The 3 s tuds  at tached t o  the p'iate will be secured tat the p l a t e  w i t h  
t h e  3/8-36 l o c k n u t r . ~ ~ b o ~ i t  1% inch away there w i l l  be a 1/2-20 
n u t  fallawed by a f l a t  washer, a spririj and f l a t  washe.- i n  that  
order. The three s tuds  shou:d be puskd  through t h e  three corres- 
ponding hales in the shroud i s i t h  the lzst  f l a t  washer a f i a ins t  t h e  
inside ~f the shroud, A ha& wh-1 sheujd then be ~ ~ r . a w @ e %  an to  

of the shroud an each af the p ro t rud ing  s tud2.5f~he 
abf es should be fed ';he tap s f  the transducer and 

back t o  share, securing thea wSth tape t o  prevent chafing and to 

errian, transdccer plate s i r ~ u 7 d  be f lushed  on a17 
ansdltcer hous5ng. T h i s  can be accempi ished by - 

"feel" or using a straifht edge. 
2/ See sectian t i  t l  N: Oscf i'icscope Operation for ' t he  Side Scanner. 

%. 
- 

dl 

0 -4- P 

31 See s ~ ~ t i a r ~  ti t f  ed Typical Siide Scanner Csci 1 i oscops 'h'avefoms 
e 



provide a. li t t le  service loop to prevent the i r  being] torn off b* - --- --- 
transducer, The %re hand wheels should be t ightened uri"ik an * 

equal amount of stud protruding through the wheel. The transducer 
w i l l  8~ be approxirately a$ a t  the target enrf 60 fe%t away, % d 

(The remaining three hand ivheels should be used after final trans- 
---?=-? ducer adjusbtment by running them up the s tud and t rg lc tening  them . "I- 

against the first  wheel to lock them in place.) - 
The transducer should be accurately aimed a t  the target by rhe 
oscilloscape mthod discuszed in the p r ~ v i o u s  settion w i t h  ";ne 
fo3fawing new exception. To raise the beam, screw the upper 
sheel c7ocmse ( t o  the r i g h t )  one t u r n  for each 314 Tact k a n  
i~mt~ernent 60 f e e t  away (or caunbrclockwise to lower f t). TG move 4 

C 

the beam ta  the r i g h t ,  turn the 1 ower r i g h t  wheel --- cl nckwise and 
a 

ff.le lower left  whee'* the same- amunt counterclockwi~~e a t  "jrc saae * 

ah"e &?me. To mtve the beam t o  the left. reverse the prs1gdure.l/ Each - 
f u l l  turn o f  - both wheels together will mylove the bem hori  ronta-17y 

. I-712 feet. By t u r n i n g  them together, th. vertical af ming rEg& Ins * 

unchanged and the upper wheei does ac t  affect horizontal bem - 
2et  wide a t  60 fet- away. a 

K, g 

T"rs counter maintains a running t c t a l  of a31 cou~ts. .  It is an 1 

8-digi t  counter and being of t h e  L.E.D. type, tcnsbmes a fair 
amunt of power *en 'lit. For t h i s  reason a '%READN pushbutton i s  
provided below St ta  read the t a b 1  when desired, - To clear t h e  - 

cumulative counter, shut OFF tf ie %FETY switch and depress the 
@CLEARm pushbutton 'located belaw *e counter. The aiam w i l l -  

Q 

aler t  you tha t  the ""dAFETYa swiLch is OFF. 
i 

Hs. 5 a  # b 

iQll 

Thf s switch i s  an interTock provided t o  prevent accidental clearing 
cF the d a b  aor accidental resetting of PRINTER ti:me o r  AUTOMATIC 
TEST time. menever f t i s  left 9i1 t h e  @OFF" positiort t h e .  sounder 
will sound, alerting you of t h i s  ,act. -: 

The saunder will alert yau whenever any o f  a e  ;'ol'ia~liing three 
swf tches are left fn the "wrang" posiTion t o  prevent walking away 1 

fpata unjt-jn t h a t  rondftion: (The sounder w i l l  "click" iqhen- 
ever f i s h  is counted, g/ a 

- 
9 / Her3 zontail movements shatll d involve 

--sm the same amount - 
o?r turning on each wheel t o  avpid "sk~wing'2the beam out and 
UP QP dawnrn .rae 

21 speaker may be covered when work in9  t o  iess2n obnorcicus noise. - 
M 

H~wev..r, the speaker is not a gum rspesitory. 



c _  

M e  I 

a. Sowds when ""DATa' swi teh $9 lei-t "OFF"'. 

b. Sounds &hen "PRINTERm switch is left "OFF". f 

'P 

s" 
c, Sounds when "ZAFZY" swi t r h  i s  IgFt "OFF": "> ' 

2 

R B  iP 

-- - - - -.'*--- - - -- 
red SECT~~-LYE. D. 's indicate t k i a f - a e  eiect;oa+ cs 3 ogic 
probably functioniag pmper'ty, The Sectsr l igh ts  !nust 

blink, I f  a 7 igh t [ s f  d w s  bl ink ,  the cause my he 
a burned 0u.t SSght. This e ver i f id  by dialins 

thumbwheel switch t o  the sector i n  question and simulating 
f i sh  by depressing the "TEST" *pushbuttan w$ t h  the "DATV- switch- 
'WON". if d a a  i s  recorded in t i ra t  srctcr, it =rely mEanr, that 
efther the l i g h t  i s  bad o r  the L.E.D. c a d  i n  the s y s k s  i s  bad, 
s h i c h  affect preper operation, 

To check sertar 12, wrei:. increase U e  "WYWNOE' control j i t i i ~ g  a 
few feet Yn 'count" t h e  t a rge t  a t  t h e  end -aZ t h e  substss-, R e  

- - 
FISH l ighes w i l l -  h l  ii lk whene2gar Fish are detected i n tk car--.spaad- - - 
ing sector and the sourmder w i 1 7  somd. 

Thdis ieaturr penif ts arbIinaiic self  &st ing o f  t h e  ent-ire systzm 
&-=-YE----"=- iaclucfing :he transducer and f t s  pnsper. aiwing. 1, runc t i cn r  

7 78 
--4..s.* 

Hate: 1978 and 1.999 mde? s can be set a t  6,. 52, o r  24 hours. 
f e t  a t  24 hours. 



The t e s t  painis have the fol'fawing purposes: 

9, This test point is connectsd t a  the 4 O  sect ion sf the 
transducer which shags the t ~ ~ ~ ~ a i t i ~ d  ~ ~ 7 t a g ~  whlen the u n i t  
i s  t r a n s m i t t i n g  a; 1 . 

0 2. The X)iZ tesoa3lint i s  dfrettly connected t a  the a t ~ a n s d u c ~ r  
secvdr "Jlat: is selected by t h e  b t a w i d t h  swi t ch  aind pmj t s  
osci!Soscope reading cf t h e  transni ='red wo'l tage , . thus check- 
ing the transsitter card i n  t h e  sysem. The 4 O  transiirit w i l l  

be considorab'ty higher than the 2 O  transmi t t e d  voI tage 
except w h ~ n  the beamwidth switch is set  to za. Mhen t h e  
"BEm Wf DTHY * switch t s  in the "AtT3' posittoil, t h e  transmitted 
v ~ l t a q e  can be seen :a a7tzmately qa high  and low as t h e  2' 
and 90 secxocs are autamaiica2ly selected. - _ 

r 

3, RCVR f ~ s t  Pofnt, This 'rest point i s  tk receiver output and - 

gives a true "analaq picture" on an astilloscope or" wha' is 
kapperaing .in the water. Any echar rgceived are aarrplifted 
and presented a t  this test poi'nt. Any tirra t h e  echo exceeds 
3 va7ts a t  t h i  

- "S . .A. 

- . (I. 

l i  1578 and t 979 msdels will have letter 1 i n  tht? second - 
cal WR 



* - - - 

41 - 

(D 

Bcamwf Btb Switch 

the fish, only 1 count will resul t .  

 his Feature essentially el iminiites dawnstrezm passing debris  which 
t p i c a l l g r  i s  "irave41.ing a t  t h e  rf v t r  v e l o c i w  \rhicb i s  issiially 
much f ~ s t e ~  than 1,75 ~ ~ / S P C  and *hick would not be i n  the '%beamB 
lang encugh to c.:~nt. Ta pr~ven",s!nggi ft debris  roun"s occurring 
aver a pern'od o f  ti= Fr(arg adding up to the nu;nber re$u?'red for a 
v a l i d  fish count, the te.9sporary f i sh  decfsiarr me*wriar are auta- 
maticdlly cleared 4 transmissions a f t e r  rec2Spt e i  any s ing le  echo. 



h y  ijme 24 counts are mde i n  any af the 72 s e c t ~ ~ r s  a 35 . 
sec~nd period (~"uar t ing  f rom the f i  t h e  system assumes - - 

t h a t  t h i s  cannot. be fish and i s  probably a aiece o f  debris; hung up 
on the artificial subslra*. #hen ~e ne:- 2 O C C U ~ ,  a e  
correspcndf ng sector cof urn w i  I l contat n ;. -. F+" i n  the 3 d  
colum~ next t h e  sector ident if icat ion numb Qr p r i n t o u t ,  
the debr i s  detector i s  cleared and starts out  "f;-esh" again. If 
the debris i s  sti l l  present, the system w i l l  again accept up tc 24 
counts in 35 seconds and ind ica te  "+' again, If the debris has 
washed away, i t  w i l l  resume nama! operatSon, 

NOTE:. of t h e  f ron t  panel switches are  o f  the  @PULL TO CFANGE" 
types. Th is  i s  to prevent inadver tent  changing c f  the switch pa- 
si tians. . The switch handle must be pulled away from t h e  panel 2nd. 
then changed. Hake sure U?at the swa'tch i s  fimly seatzd i n  the 
dcls i rec. pos i ti on, - - 

T* - - ".- 

The ~ a h a  counter is designed w i t h  "ce prrovision t o  t g e  the 
fa7 1 owing two ou tpu t s  on a 3!6~-1636 cassette s"irreo tape  recorder: 

a., RECEIVER - This  o u t p u t  is .the. ran b u t  amplified ethos re- 
ce i  wed by t h e  transducer, - - - -  - 

' - - - - - - - - - - - - - I - - -  - -a_l_---_U_x--- ---I_--___II ___________  _-_ _______ -- 
b. FISH - ThZs a u t p u t  pmv?'des a 65 iiii trosecond pulse every t i m e  

t h e  system decides t h a t  t he  echas received  WET^ that  ~ f '  a* 
f i s h  and nat passing d e b r i s  [unress t h e  debr i s  becomes hung 

- up on the pipe and counts continuously. 

6. TAPE PEIR - T h i s  o u t p u t  provZdes a regulated 8,7-uol ts -a 
power the tape recorder aut~natictlly fcr 3.5 minu te s  a f t z r  
each pr in tou t ,  

t h e  purpose c f  the tape feature i s  to permi t  ca'librstion c f  The 
system, afber t h e  fact, a t  so= la*r date, It has been found t h a t  
v i  suaf oscil loscope ahservation o f  the receiver output is an 
excel l e n t  indicator of  f i s h  passage, evens in glacial  'iy s t 1  t y  water. 
T e s t  conducted in Wood River have shogn tha t ,  w i t h  a t i t t l e  practice, 
ah cssillercope observer can count Zhc f f s h  passage w i t h  a kt-r 
than  95 percent carre'ratian *A th an ~bssrver on t h e  f i s h  count$ nq 
t8wetm si nee passing debr i s  achas are . ~ f  a f l e e t i  ng nature wh i l e  
fish can be seen enterirrg and lgavi ng t h e  beam wi" i  a g~ratiual bui ld-  
up and decay a f  its echar. 

Thus, by recording the ~ c e i  wer erhcr and " c h e  artuaf simrrltrneeus 
f i sh  counts t h a t  the salinon ceuntlr has electrorrical'ly decided 
upan,  the &a may be tcnpared and s y s k ~ m  accuracy cietemined fo r  
any g i  yen sf t e .  The f i s h  vef ocr'ty tantrai mzy then be changed to 
pemanently cal i brare sys tern. 



. 
To record, merely p l u g  the dc power cord o f  the tape reccrder into 
f i e  side scan TAPE PWR plug,  plug  the RECEIVER o t ~ t p u t  inw the 
r igh t  channel line input of "che tape recorder. P l u g  t h e  FISH out- 
p u t  Into the l e f t  channel l ine i n  o f  the tape recarder Ji Set the - 
tape recorder controls as follows: SUPER ANRS, CR02-,- I ine, (use- - -  
only TDK SA-C9O -tape) Bg/ set the recorder level control r to maximum, 
pmss the RECORO and PUY buttons. Be sure tRe 'ape i s  inserted 
and a t  i t s  beginning. When the TAPE PMR switch i s  - i n  the AUTO 
posi t ion,  'the tape recorder w i l l  automtically come* on f o r  3 - 6  - minutes after each p r i n t ,  - a u s  recording a 3.6 . m i n u t e  sampT'e of 
the echos and counts each haur a t  the usual p r i n t o u t  setting of 1 
hour.. Since each'side o f  the cassette has 45 minutes recording 
time and there are twelve 3.6 m i n u t e  periods i n  45 tninutes this 
means tha t  the recorder can operate unattended for a 12 h o u r  period 
before t u r n i n g  ever the tape. 

NOTE: Never leave the TAPE PWR switch in t h e  "OEi" pcsi ti on, since 
t h i s  position i s  only used t o  se t  up the tape recarder o r  
t o  record for  greater tiine periods. Even i f  na tape recorder 
i s  plugged i n t o  the side kanner ,  this would kause the syr- 
tem t o  .consume 20 percent more power needlessly. 

To verify proper system operatian when First turned on a r  anytime desired, 
'do the fal'ilowitsg: . 

e - - . -  - - -  -m 

. -  - -- 
E the battery is plugged in, which tarns on the sys 
sing switches i n  the noted posi :ions: 

( 7 )  PRINsER OFF. 

SDUCER HOT PLUGGED It4 * 

(6) DATA ON. 
%; 

The reminder ~f the contmls may be lef t  i n  any positicn. 

Edext, plug f n the b a t t e v  &and t hen  press 'qe =%% 

on. $Ihls synchronf ires t h e  systam.) Some of t h e  FISH lights may 
f n  on, T a  clear *e, system, press and hald "che red TEST pushbut ton  

no t ing  t h a t  each o f  the FZS"ri9ights b? ink  in sectors 1 thrrr 71.  The 
system i s  new cleared and ready for epera t io~.  At this ti= 
SECTOR 7 i gh t s  should be blf nking and "ce BAnERY COiiDITlON N 
be i n  eke green. 
I /  FlSH output i s  f c f t  cr whir$  cord, 

iBllDI 

2/ Tape% 5houId be nrn through f a s t  fa  rd and reverse once t~ lessen 
(TsiB 

; 17 -ID- mu; and f lut ter  effects. 
- 



Press the two red CLEAR pushbut"bon t t o  erase any counts from t5e zemories. 

Press and h o l d  the red TEST pusi%but ton.  This  will simulaxe counts oo - 

sectors 1 t h r u  11. Hold i t  in u n t i l  a f e n  hundred  counts appear on the 
CUMUL counter* You have t o  press the black RL4D p u s h b u t t o n  t o  set! this. 

- - " * -  The nex t  step will  be to verify t h a t  count; have been rejistsred on - - 
- - each section of the 4-digi t liquid crystal display - a n f a a t  the p r i n t 2 r  - 

is functioning, and t h a t  a l l  counts agree. To do this, turn on the 
PRINTER switch and momentarily press the black PRINT COW pushbutton. 
The printer  should now p r i n t  out 12 lines of data.  The 
l e f t  w i f  l be the sector identification number and should sequentially 
read 1, 2, 3 ,  4 ,  5 ,  6, 7 ,  8, 9, 0, 1 ,  2. The next co s b c d d  
have p r i n t e d  the 1 e t t e r  "C'qDial  the large h l  ack thumbwheel swi tch 
t h r o u g h  i t s  72 positions and campare the numbers in the 4 - d i g i t  numeri- 
cal display w i  t h  .the corresponding b l  ue p r i  nted col umns. They should 
agPee, 

Next, add up the column o f  figures. The iota1 should agrele w i t h  t3z 
t o t a l  CUMUL count with in  one or P ~ Q  d i g i t s .  

. - The purpose of the solar panel i s  t o  charge the 16dH GEL-CELL ba t te *  & = - a  

s u p p l i e d  w i t h  t h e  system. - 

Mount the s o l a r  panel such t h a  .., i t  w i  f 1 receive a maximum + amount 
a i  l i g h t  t h r  ua i t  i n t o  the s ide  connecqb ed - - -  
SOUR $SANEE . &'put the FIETER switch in the SOLAR 
CHARGE posi t ion.  I f  fu l l  run1igh"i is  falling directly on- the solar panel,  
the mier w i l l  be a t  t h e  extreme r i g h t .  In very  cloudy weather t h e  
meter- w i  11 -probably be i n  the red. ' 'nfhen i t  i s  a t  the rad/green cross- 
over point, the solar panel i s  supplying'  twice as much current as t i ie  

Ssk3y ccmple" sets o f  p r i n b d  ~i T C U ~  t card spares have been suppl  fed to 
Al aSka Deparhent  of Fi sh  and '~ame. They cont2ia pre-tested ca.lmds of e v e y  
Eype used i n "che %i de Scanner System, 

They a re  i d e n t i f i e d  by a f u n r " b l o  nnan etched cn t h e  component s ide  a: t h e  
cards a t  the uaoeP - 1 2 2  corner of the card- The i o l  lowing t ab l e  1 i s t s  " i h e  

Pat, card names and a e i r  funsiSans t o  a id  i n  troubleshaotins. 
31 

I /  T h i s  means red i a  red and S l a c k  ILL? black. - 



5 P ~ t  1 & S l o t  2 
(These 2 cards a r e  
identical  ) 

Card f u n c t f  on - 
-- 

The memry cards store va l id  fish counts af ter  the 
electronic decision has been made i f  debris o r  f ish.  . 
They drive the 4 d i g f  t liquid crystal display and the  . - 

printer. They have to do with the curnulati ve . -- 

counttr  display. .The 2 cards are identical and inter- - . - -  .-. - - 
changeable, The memory card in slot 1 cofiiroi i 'the 'two 
most sigaSfieant d i g i t s  c i  the d i sp lay  2nd printer fish 
counts. i .e., the t w o  d i g l ' t s  on the lefr.  The wmary 
card in slot 3 controls the 2 least significant d i g i t s  
o f  the display and printer fish counts ,  i .e.. the two 
d i g i t s  on the r i g h t .  

The log ic  card controls the system repetition rate (o r  
'"ping" rate). It controls the dura t ion  o f  '?e transmi t 
signal, the- 11 s imula4ed  fish counts f o r  t es t l  t h e  
automatic range exttnsion d u r i n g  a u t o  t e s t ,  the count -  
ing ranze, the dead range, the ssolt vs. f ish f u n c t i o n ,  - 

the power :a the  receiver, a l l  t h e  L.E.D. functions,  
the 12 sector scan, the cumulative countar, the sounder 
du ra t i on  when f i s h  are .detecSdrmd the ir~mparary 
memories which  decide +xhethr the ccho d . ; t . ~ t t t ~ j - ; ~ f i ~ h  - - - - -  
o r  deb r i s .  I f  d e b r i s ,  it-is'erased; i f  f i s h ,  
routed to t h e  previous1 y menti ~ n e d  pemanent memories 
cards f o r  storage and then  e ased from this card. This 
card a l so  controls t h e  2'; 46 and ALT bea~a routing i n  
conjunction wi t h  the beamidth swi ich.  - - 

The printer card controls the p r i n t e r  t ime slcck, t h e  
pTinter command, the I2 p r i n t  sequencing, t h e  pri nter 
sector 1.D. number printed on the l e f t  o f  ~e p r i n t e d  
paper, the letters p r i n t e d  next to the Ie i t  on t h e  
pr in ted paper, t h e  automatic self ";st t in i ing ,  t h e  
zrasure o r  automatic clear ing o f  the data  af ter  p r i n t ,  
the tape  recorder autcmaiic power t u rn -on  fa'or 3.5 
n i n u t e s  af fer each p r j n t ,  and mkes the d~ecision 
dhe ther  a very 'h igh rate of counts i s  f i s h  cr  d e b r i s  



RECEIVER 

S l o t  11 

CAUTION: 
I f  t h i s  card i s  
changed, it w i l l  
be necessary to 
readjust  the 
sensi t ivi ty 
screwdriver eon- 
trol on the f r o n t  
panel as discussed 
earlier i n  this 
mz3ual* 

LIOuro CRYSTAL 
DISPLAY CARD. -- . - 

Located on f ron t  -- 
panel. 

The receiver card contains the receiver ~ h i c h  takes the- 
minute fish eckos, amplifies them 23,000 times and if  
the echo exceeds a predetermined threshold i t  triggers 
a device which sends a signal to the  ti.mp~rary memory 
card for subsequent -decision as t o  whether f t was f i s h -  - - 
or debris. T h i s  card also-contains a-9V reaul a t o r  tc - - - -- 
power the entire system, It a l s o  controls t h e  bat tery 
and so la r  charge meter and provides T.V.G. which means 
time variable ga in  which  causes f i s h  echos detected far 
away to be amplified a t  a greater fact.cr t h a n  f i s h  clasp, 
by since the echo decreases wi th  distance in a log 
manner, "i"is card also con""Lains the t.ransml""tte~. wh.a"ck 
transmits a 515 kifz signal t o  "che transduczr. The card 
a l so  contains p a r t  o f  the circuitry t o  electronically 
simulate fish i n  the first  11 sisctors f a r  autaciiatic 
*and manual t e s t ,  The tape record~r  power regulazor i s  
located on this card also.  

T h i s  card c o n t a i ~ s  a 4-dig5 2 l i q u i d  crystz'i d i sp lay  on 
the f r o n t  panel. If i t  becomes defective i t  may be -- 
kemoved from the i n s i d e  by removing "Lhe two retaining -.--- 
6-32- nuts-  and rep1 aci ncj i "cwi t h  a spare di sp l  ay card. 
If t h i s  done, be sure the  twa f l a t  plugs tha t  are i n -  
serted i n  j t s  C Q R ~ ~ C ~ O P  are inserted in t h e  new 
card i~ identical  o r i e ~ t a t i o n .  The display has an 
average l i f e  of about  7 years. I t  ni 1-2 be noticed t h a t  
in cold weather the display taker longer to change i t s  
numbers. Titis i s  a normal characteriitic o f  1 iqc id  
e ~ y s t a l  displays. =a 

Mast a f  t h e  card functions are sef :-explanatory so t h a t  i n  t h e  event o f  
t rouble ,  a card m y  he replaced. since many the card i 'uncticns are 
intar-rela"idd, a probleni may sometimes no"ie d e e f i n i b l r  localized t a  a 
specific card and" more "cai  one card may have to be int&rt:hanged t o  cure 
the problem (one a t  a time). 

To change a p r f n t e d  cirerrit card, the bat terv and solar panel. 
Renave t h e  6 screws ho! d ing  the frcnt  pane2 and carefully I ift .the f r ~ n t  

up. It mjp then be turned and l a i d  dom nex t  to the 
el e c t r a ~ i  es 



* 

~ & p l a c e  the suspect card w i t h  a new one and retest.  The system can be 
operaQd i n  $he apen position so i t  will not be necessary to close the 
system t o  t e s t  it, b u t  be very czreful n o t  t o  shor t  anything.  

J "  _ _-_-- - - - - 
Tc remove a cafd, ' pu l l  -up on the t w o  rdrd - e j i i t 6 r i .  -70 r ~ p l a c z  a card ,  
press the card ii mly down and hook the combinztion black  card 5,jectorl 
inserter under the ridge o f  the card f i l e  and push the t;ra black intsrzrs 
dawn. These w j  11 force the card i nio i ts sockets and may have t o  .a1 ter-  _ _  

-- ...a&---.-& 

nately be "rocked" until the card i- firmly -ieated i n  i t s  socket. 
- - - -  

.__ . is - -  - - * .  -*iT I- 
- -- 

CAUTION: N E Y E R ~ ~ ~ ~ O ~ ~  o r  re?lacct -a card ~ ! a  power fromthe b a t t z r y  o r  
solar  panel connected. 

To rep1 ace the pane l ,  reverse the removal procedure be ing  careful not t o  
pinch any cables betwten the panel and the case. The 6 nuts ar-2 on sliding 
plates and may have t o  be repositioned w i t h  a knife b lade  i f  they werz 
mved. 

. . 
IV. SIDE SCAN ARTIFICAL SUBSTWTE ' 

General Dercri p t i o n  

The array (F igu re  'I , 2 and 3 is aade up of three I& f - ; ~ t  long  secrfons of 
tubes  "Lha ppf ug together wi i an 18 inch ovprlap forming a s i ng l e  tube.  

. O f f  shore and on shore sections terminate the  assembly ends. A 1/4 i n c h  
diametlr wire rope runs through the assembly and i s  p inned  t o  the o f f  shore 
cap. The on shcre cap has a threaded sha f t  hcd handwheel which  i s  used t o  
aravide tensi 

P . - 

NOTL': The bolts should be t i g h t e n e d  w i t h  t h e  p i p e  i r ~ s i d e  -- dcwn from 
t h e  way it will l i e  on t h e  river bottom. This will h e l p  
s t ra igh ten  the pipe. 

The off  shore cap provides the wire rope terminat ion ,  has a water check 
valve used fo r  blowing o u t  and f l o a t i n g  the array, inounts the ofsf shcre 
cable attachment p a i n t  and has a t a r g e t  attached f o r  acous";ic signal  a l i g n -  
mnt* 

The on share cap has a 2 i n c h  diameter hare i n  the end which i s  used to 
stake the arra=y in p~sitien on the shore. A second 2 i n c h  hole irli~y b c u s e d  * 

I /  Cable shou ld  be thrzaded an dawnstream side of bc'its which hold sections - 
together. 

2/  1978 and 1979 arrays: tiqhte~ 112 i n c h  diameter bol ts  to 45 ft/? bs (second - 
bol t  From ta rge t  end - t i g h t e n  t a  20 ft/i bs only]. If ioct loose, t h e  a r ray  
wi 71 bend excess-ively, al'iowifig fix t o  escape under "che  beam. If tigh"bend - 
t e  greater than 60 ft/7bs, -14- the bo l t s  will break or tile tobe d e f o n ,  



to t i e  o f f  t h e  r?rray f o r  safe ty .  A mount fo r  the transducer is provided  on 
"chis cap. Both verical and hori tantaf  adjusbxnt of the transduczr is 
possible. A 112 i n c h  diameter x 2 f e e t  long bar i s  p r ~ v i d e d  tn use 3s a 
lever f o r  a1 i g n i n g  the transducer on the 1976 systim 
have f a t  hand wheel sd-" t aLb 3 lmlms af --. - - 

i t E s  - - 

A traveler, at tached t o  the cable swive l ,  rides an a bar prevent$ ng r ~ t a t i o n  
of the cable when t i gh t en ing .  - - - - ,  -.-- -*.* - - 

- - NOTE; - T h e  cable -&st'be as--t ight as'possiblelto -pievent array- F-rZd--:-=Z-z.X?~ 
. . -  - - - - - -  - 

breakup  in f a s t  riirqrs;' ~ 2 n d  tjghten only; 
- - 

. - 
A 112 inch  tfireadkd plug i s  provided f o r  an air  hose t o  blow out and' f l o a t  
the array p r i o r  t o  removal from the river bed. Netting i s  t i e d  t o  the lower 
vortex f i n .  118 i n c h  diamter holes s'pacld a t  1-1/2 inch intervals prov ide  
net t i e  p o i n t s .  Haies are provided an both top end bottom f ins  as 5nstz'lla- 
t ian on ths opposi te  shore requites turning t h e  array ~ lnd  f o r  end and ro- 61 t a t i n g  180 . 

ROTE: I t  has been found by A.D.F.&G. t h a t  ii nc air i s  available, the 
ar ray may be rat sed by a1 1 owing the p i p e  to .ti 1 t down i n the 
d i rec t i cn  o f  the water flow. T h t  f a i r i ngs  a c t  as ailerons and 
w i l l  raise the p i p e  to -the surface. Conversi?ly, when s ink ing  
the array, the  stake on the shore end should be a t t ached  v i a  a 
"come-&longM to a t ree  and should be t i 1  ttzd upstream a few . 
degrees t o  h e l p  s I n k  the array and hald  i t  firmly. cn the river 
b o t t ~ a *  

I .  Layogi the f o l  lowing parts cn a reasanably level  surface para? l el 
t o  the rivet bed i n  the order listed. Leave 1 i o o t  space be2rleen- -. 

. parts.  

1 each O f f  Shore Cap. 

2 each 18-7/2 foot sect3011 w i t h  couplers at tached,  

1 each 18-1/2 ioot section w i t h c u t  coupler. 

1 each On Sho8.e Cap (screw ill tension screw bandwheel a71 the way). 

2 ,  Attack swivel end of 1/4 i n c h  cable 38-112 foo t  f onqj to eye an 
t h~eaded  tens i an screw, 

3, Feedoppos i*endofcab le  a r o u g h  the 38-1/2 foo t  t u b e  
sections, Cab7 e must  pas5 hrougfi center e in bul khe3.d~ (2 

and on downstream s ide  o f  3/8" bolts.  



With t h e  on shore cap transducer housing s t r a i g h t  up, s l i p  t h e  firs: 
18-1/2 f o ~ t  sec t ion  onto the shore cad (male), reduczd diameter, a l f g n  ' . - 
bo% t holes I/.? kb2 CSE k v ~ t s .  3 2 1~-1/2 fe - 

sec t ion  i s  f z c i n g  i n  i - i gh t  direction. F in s  go downstmam.u - 

Ins ta l  1 s icond-and t6i 8% sections .in similar manner. l/ 
- - -  - - NOTE: If couplings hang up and do not  sea t  the cable and - - - " - C - r  tenriotl secrew can be used t o  pu? l - t h e  -coup1 i ngs to; - -.-I =;- 
-.-- *. * -+- 2 -., - 

4 * gether'. -However, c a r e  mdst b 6  take5 ,to a1 i g n  the - - - - * -  -. - 
d u r i  ng coup1 i ng i nsttrti on' S i  %turni ng the secti cns 

af ter  complete assembly may be dif f icul t .  

Insert cable eye through the  o f f  shore cap and i n s t a l l  cap on l a s t  
section. Insert  bol t .  Target (curved pr9jeciion s h o u l d  be up. 

7 .  lnseall end p l a t e  w i t h  s l a t  for  pin]  onto off  shore cap. Cable shoul J 
project through cap centsr hole and extznd o u t  about  12 inches i f  a l l  
coup1 ings  a r e  seqted. 

8. S t a r t  t o  t igheen handwheel insidi.  on shore cap until cable eye i s  
aligned w i t h  s lot  i n  end p la t e .  

9. Instal I pin t h rough  eye and seat  in s l o t  of end plate. 

18. T i g h t e n  wb?s hand . - t i g h t ,  using handwheel. A l l  couplings should  now be 
fully seated. - # .  . _ - - - -  - -  - - - - - -  - - - -  - --- - -  _ _  _ _ _ _  - - - -  - - - -  

11. Ins ta l?  coupling b o l t s  and cap n u t s  no t  previously instzlled. Tighten 
to 20 ft/Ibs'only; apply silicone. 

72. Install end rap onto'end p la t e  csvering cable and p in  @sing WC 318 
Inch bol ts ,, -. 

2 i -  - sl..i 

13. The array i s  now ready for  p l  aci ng - i n t o  t h e  ri ver. 

Instal  l a t i  on o f  the array i n t o  Yhe ri v t r  w i 7  1 vary froin one iecrttion +-a 
another dependent on local terrain and river conditions. Prtmari 'Iy, 
carrent speed will determine whether the array can be f loated;  2nd swung i n t o  
place :ram a parallel' to t h ~  r i v e r  posf t ion ,  SEP F j g l ~ r ~  24 (slaw currents 
2-3 f e e t  per second) o r  pushed i n t o  t h e  river a t  r i g h t  angles "c the ecurrent 
wieh ~e of f  shore end control l e d  by a cable, sen F~arare 2B, curreri: of 
4 t o  7 feet per second. 

I /  Coat outside of reduced df ameter partions w i t h  clear sii irone t c  prevent - 
a i r  leaks. Also cdat Ooth ends o f  b l t s .  

2/  Ta prevent a i r  leaks (when raf sing): - 
I )  'xlrag a l l  seami t i g h t l y  w i t h  grey 2" pvv tape ( t h i s  may require clrct ing 

f ins  back 2-3' on each s ide of" seam). 
2) Place 2 tonnec-ed 8" hose clamps on each side of seam-and aver t~pg. - 
3) T i g h t e n  clamps being careful t:, keep clamp n u t s  t o  dst~nstream .;idi? sf 

array and eut a i  beam path.-l& 
-I. ? :: 

*%-2 



A judgement as to the best procedure pus: be n2de a t  asch ~ i c e  bzssd on t he  
resul ts o f  past  2x3eri 2nce. The foi  ! owing steps w i  11 apply  to ba th  m2thodfe 

1. Attach an appropr i a t e  shore cable diametar to up- 
stream end o f  clamp provided on c i  - - ... 

_ - - .  - - e 

2. Attach opposite end of shore cable t o  stake, t r ~  o r  (other airail able 
attachment p a i n t .  CAUTION NOTE: I n  7 f oo t  per second currents table 
tension c f  i i o a t i  ng array w i  1 l be 2s high  as.  850 pounds. 

- .  

- -- - -  3 Push the array into t he  river w i t h  *tranr'ducerhotts'inq 5% "a v e r t i i a l  - -& 

posi t ion,  (Vertex fins parallel t o  water flow.) Arrhy lwprt  bz pcsi tione! 
w i t h  reasonable speed as water w i l l  'leak i n t o  the ;I:ipttrc?{;:. :,-sealed 
j o i n t s  allowing the array t o  s i n k  i n  5 t o  10 minu::..,. 

.- * : 33>e <-%?ia3y ~ 1 3 1  
i l l  have an i n i  t i  a1 positive buoyancy of about 900 potce:r: 1 ::I. a t i - ~ ~ t - i  ng .z/ 

4. A 1-1/2 inch djametei steel stake should be reaa;,j "o v- 5- t-, .ough tkte 
QiR shore cap i n t o  the ri ver bed d u r i n g  dep'l o p 2 n f  ! S r v  ;. . rye T h i s  
stake mcst be long enough to be dr iven  s2cursly i :it, ..:-i tver bed as 
well as extend out o f  the water. See iollawing page ' - r  new i n s k r e  end 
instructions, - 

5 .  RemoLs t h e  112 i n c h  plug on top I id the p 3 a s t i t  plug  ion the side t o  
permit the p i p e  t a  s i n k  quickly, 

6. The a r ray  when i n s t a l l e d  shauid  have a t  least 712 foo4t af water over 
tlhs transduczr, 

7 .  A1 ignment o f  the transducer bean w i t h  Cie taroet zaun'ted an the off  
shore cap i s  accomplished by $separate horizontal and rertica'i ad jus t -  
ment procedures, see Figures 1B and SC. 

- I )  

Loosen Knob ""Ahand the  2da horizontal adjusL32nt plate  bal ts, Ins ta l  1 ad- 
jusben t  bar into horizcratal- adjus-iient hole (do nct loosaln opposing s ide  
knabs B and D). Adjust beam by rov ing  bar  forward o r  a f t  as required.  
When correctly posi ti o n ~ d  t i g h t e n  the hori zontal sd  jtrst~ent pl a t e  503 tc . 

NOTE: T h i s  adjtls%neni: is a one-tip& adjustment and should not 
requi re read j:ls nt until the transducer i s  replaced, 

"B 

Vertical 

Loosen knobs A ,  8, C, and D. Xnstalf adjus"3?ment bar i n t o  vert ic l i !  a d j u s t -  
ment hole. A d j u s t  by inovi~lg bar f a r d a d  and a f t  i n  rtot+sld hole. @hen 
a t j u s b d  t igh ten  knabs A, B ,  t ,  and 0. 

I /  Easier i n  and & ~ t  mavernelrt of a Tray while i n  water can be acc~mpl i shed by - 
using an in-shore csbla a?sa. REMLgBEZ the longer t h e  tab'la, t h e  easier it 
k 1 1  be ta move the ar ray  i n  qnd ou t .  

21 If correct sealing procedures arz fol?owed, the "Lbbe wi3? na t  sfnk r a p i d l y .  
m t  



C - - - -  

4 )  The 1 112" djameter stake shcuid be ~ ~ ~ : a c e d  with 8 2" 0.3. x 4'  76ag 
steel pipe t h r e a d  on both ends which acir  qs a " p i v o t  pain;". ?ige 
"T2"'s are  a t tached to both ends a f t e r  i t  i s  pus5ed thraugit :he haies 
provided an the i ~ s h o r e  end. 3fovunent of ",e earray inshore frm cQr- 
r e n t  pressure i s  p r ~ v e n t e d  by p lac ing  a 4 x 4 or pole i n  :he opening 
belaw t h e  transdtrce.- b u s i n g  and b u t t i n g  i t  up aga-$nsi= the p i v o t  pole*. ' 
Weights cr stakes can t h e n  be usad to hold the 4 x 4 or pole i~ place 
f see drawi sg 



Ui t h  the on shore cap t ~ a n s d u c e r  hausing s t r a i g h t  up, s f  ip the f i  r s t  
18-112 Faor sectfon onto the shore tap jl?ial.j reduced diameter, a l  i a n  s% 
bo 1 t b P e s  ad , ~4 - bdq fi :=pkda -* s 
seczion is  Pacing i n  r i g h t  d iwc t i on .  Fins  ge downstream.l/ - -- 

- - - - 

Instal 1 sicand :and f6i rd sections i n  simiia:? l/ 

NOTE: I f  couplfngs hang up and do not sea: the cable and 
7C t e n s i o n  secrew can k used ',o pul l  couplings to- --- - - *-; -- 

dP 
r - - -C . .  gether, Howeverw8- cawre musf be takeii jib d l  ign t h e  LL Ts 

d u r i n g  coup1 f ng i nsertiofi Es -"Lurni nq the sect i  ons 
af te r  complete assembly may be d i f f i c u l t .  

Insert cable eye th rough  the o f f  shore cap and i n s t a l l  cap on l a s t  
section. Insert bo l t ,  Target  (curved projection) should  be up. 

Install zcad pla* wi%h slot for p i n  onto o f f  shore cap. t ab ie  s h o u l d  
project through cap center hole and ex-nd ou t  about 'I2 inches i f  a l l  
coup1 i ngr are seated, 

S t a r t  t o  t i g h t g n  handwheel i ~ s i d e  3n share cap u n t i l  cable Eye is 
aligned ~ i t h  s l o t  in end plate, 

i 

Ins t r l  i $ i n  t i i rgugi i  eye and seat i n  j i ~ t  of end  PIE";^. 

lighten a b l e  hand t i g h t ,  using handwheel. A l l  cou@lings should now be 
f u l l  y seated . - - 
. - - - --- --- -- - --- - - 

I n s t a l l  ccupling bo l ts  and cap n u t s  not previausiy installed. T i g h t e n  
to 20 ftl? bs'only; spply silicone. 

12. Instal7 end cap onto'end pla2e c~ver ing cable and p i n  u s i n g  Qdio 3/8 
jnch b a l e *  - - 

21 - - - 
13. The array i s  now ready ~ T I . ) P  p3acing - i n to  .the river. 

Instal 'fation af the array i n t o  Yhe river will vapy from orie location t o  
anoiher dependent on local terrain and river condi tions . Primarily , 
current speed w i l l  deternine whether the arrw can be floated and swung i n t o  

. p lacz from a paralael  to the river pos i t ion ,  see Figure 2A (slow currents 
2-3 feet  per secand) or pushed i n t o  the rfver a t  r i g h t  angles "L atrte JrrenT: 
wi tis attre of:  shore end ccn",sol led by a acab'ie, see f i g u r e  78, turrsflp, af 
4 to 7 fee t  pgr SECQB~.  

1 Cea"coutside of reduced diameter portians wS t h  clear si 1 icane :.a prevent - 
aiv  l e aks ,  A$SG c ~ a t  b t k  ends af &Its, 

2 /  To preven t  a i r  leaks (when ~znisingf:  
s 

1 )  Wrap a l l  sea$* t i g h t l y  w j t k  grey iyB p v t  r r pe  (this may require cuttjng 
S3ns bzck 2-3% an each s7'de of s s m f .  

2 )  Pfare 2 connected 8" hose cliarnps sn each side o f  s2am-and over tape. - 
3) Tighten clamps being careful t o  keep c"s5p n u t s  to dcvrnstrsam side of 

array and out a f  beam path._, , 
&F 



% A judcement 2s to t h e  best  ?rocedure must be zade a t  each s i k g  based on the 
- - results of pas t  experience. The F~llowing s t eps  will apply t o  botn methods. 

1. Attach an app rop r i a t e  shore csbf e diametsr t o  up- 
stream end o f  clamp provided on of =- _ 

2. Attach oppos r ' h  end o f  shore cable to stake,  tree or other available 
attachment pain t .  CAUTION NOTE: in 7 f o o t  per second currints cable 
tension o f  f l s a t i  ng array will be as h i g h  as 850 pounds. 

-.A?- - - -  - 3. - Push the array~Snto ~e river with transducer-housfng -in -azvertical ' --'==z- 
pas$ t i d n .  Vortex f ins  parallel t a  water flow. Array m u s t  be par $ ti oned 
wi th  reesonable speed as water will l e a k  i n t o  the numerous unsealed 
jo in ts  allawing the arra; to s i n k  in 5 to 10 minutes. The array will 
Rave an i ~ i t i a l  pasitive buoyancy o f  about  900 pounds when f loating./ 

4. A 'I-1/'2 i n c h  diameter steel stake s h u u l d  be rnady to d r i v j  t h r o u g h  the 
on shore cap i n t o  the river bed d u r f n g  i2pIoyiillnt of thle a t ray.  Thi'r 
stake m u s t  be long enough to be dr iven securely i n t o  thle river bed as 
we1 l as extend o u t  o f  the water. See folloni ng page fair new i nstore end 
i mtradcti sns. a 

.s 

5 .  Remoke t h e  i / 2  i nch  p3ug on top and the p tas t i c  plug on the s i d e  to 
permit the p ipe  t o  sink quickly. 

6. The array when installed should have a t  leas t  1/2 f o o t  of  water over 
the Zransducer, 

7-* A'lignnent o f  " i e  transducer beam w i t h  the target mounted on the off  
shore cap is actompl ished by s2parate hor izonta l  and vertical ad just- 
meat procedums, - see Figures S B and 1C. 

Norf zowtaF ' 

Loosen knab "A" and t h e  b& horizantal adjusbaent p l a t2  bof ts.. instal7 ad- 
jus"cmen2 bar i n t o  horizontal a d j u s b e n t  hale (do not  loosen opposing side 
knobs B and D), Adjust beam by m v i n g  bar farward o r  a f t  as r q u i r e d .  
klren correct4 y pcsi ti oned ti gh"cen the horizontal ad j us'ment pi7 ate  591 ts . 

NOTE: This a d j u s t q e n t  i s  a one- ti^ ~ d j u s t w n t  anld sficuld nct 
require readjust~znt u n i i  l t h e  transducer is rep1 aced, 

Loosen knobs A,  B, C, and D. Install adjust%en",aa tinto ver"alca1 a d j u s t -  
l bB ment hole. X d j u s u y  mving bar fo rdad  and a f t  in siattzx3 h ~ i ~ .  nnen 

zldjus"ced t ighten knobs A, 8, C, and D. 

I /  Easier in and aut movment cF array while in *&ter can be! acccmp! f shed by - 
u s i n g  an inshore cable aiso. RmEMBER ",iie longer t h +  cable, "ce  ~ e s i t r  $ 2  
kill be ta mve ",he a r r a y  fn and ou t ,  

2 /  If correct sea? i n q  Froc&,hures 'are fol'iswed, the  "Lube xi77 nat s jnk rapidly.  - 
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1. B l  or out water i n the array t h r o u g h  the  check val ve 1 acated in the 
shore cap. This i s  done by remcving the T i 2  inch p i p e  p l u g  located in 

are cap 2nd r e p l a d n o  w i " i  an nair hose. A i r  plressure applied 
as from a diver's tank) wi 11 forcg water out the check valve 

f 3 oa t i  ng the array azsitg&'ly, 

I f  no a i r  i s  available, the alternate ra is ing method descrjbed - - -----  - 

----=-s--.., -. - -  *- . - --- .- -- earl i er may be used,.; i . e,., :a1 low a e  shqre end stake t a  -ttl t fordard - c-2 

which wi l I- raf se -the array by the a i  1 eron actiorleof the - 

f i ns , 

2. The f loa t ing  array can now be hauled ashore either  by pulling s t r a i g h t  
o u t  o r  by pulling in the o f f  shore cable. 

7. With the array on a reasonably level area remove the end cap by urnscrew- 
i n q  the twe 3/8 i n c h  bol ts .  

2. U n t i g h t e n  (screwin) the handwheel insFdt the on shcrt t a p .  T h i s  w i l l  
loosen the tension cable 2nd allow removal a i  the pf n on t h e  o f f  share 
end plate.  

3. Remcve the 2nd plate ,  
-- - - - - -- - --- - . _-.  ___.__ -_ -- - - -- 

- - - -- -- - - - -- - -  -2 * -  

4. Drive a stake through the 2 i n c h  on shdte cap hole i n t o  the grpund. 
Also dr ive  a second stake in"; ohhe ground about 10 f e e t  from the 
cpposi t e  end o f  the array. 

5 .  RZtach the "Y" cable .to the off' sharg cap, see F i g u ~ g  - e 3. Install come- 
a long  between stake and 'TY" i ab le .  

5 .  Remove through bo! t of first section to be disassembled (any order is 
OK]. a 

7 ,  Pull apart w i t h  came-along. 

8. Ensti171 2 eye short cable between sections pulled s!part. S ~ E  FZgure 3.  
0 

9a Remve next through bot t and pal 1 apart  next  sectio:n. 

10. Continue proetsr u n t i l  a l l  soctTcns am pulled apar t ,  

Gene raf Cauti on H8'ks - 

1. Before p l a c i n g  array in water fnspect check valve operation. 



4 

Cable must be tensioned befsre arrey deplo_ment. 

Do not t u r n  a r ray  votex fins i n t o  current in currents over 4 f t e t  p e r  
second. Excessive load may damage array. 

Instal 1 a t ion  o f  a cable around the -__I_____- on shore cao to a stake upstream an 
shore may be uri?ful in a f a s t  cur:ent river. 

- - - - 
If  c o r t ~ s i o n  prevents loosening c f  cable tension wheel on asremblld - - - 
array, t h e  o f f .  shore cap p i n  may. be driven ou t ,  -after .remnaval* o f  -the =---.---. 

cap, t h u s  releasing cable tension. 

Handle exposed sect ion ends w i t h  reasonable care t o  avoid n icks or  
tube d i  s tor t ian,  

Be sure 1/2 i n c h  diameter carrage b o l t  in coupling sections are  t 5 g h t e ~ ~ d  
t o  45 f t .  I bs. in order t o  eliminate coup1 ing t o  tube cle3rance t h u s  
prevent ing  array sag. Never exceed 50 it. 76s. 

Trznsducer. The transducer, a1 though reasonably rugaed waul d be des - 
troyed i f  dropped on a rock. Before use; the r a d i a t i n g  polyurethane 
face should be washed G i t h  a d e i e r ~ ~ ~ n t ~  p r ~ _ f ~ r a b ' l y  liquid detergent 3 5 t h  
the l i q u i d  l e f t  on the face. T h i s  cleans o f f  finger oi ls .  Any o i l  o r  
grease w i l l  comp1e"coly block the h i g h  frequency o u t p u t  and r a k t  the 
transducer inoperative. In some rivers, a buildup o f  various foras a i  
" c r u d a h m a  develop on the transducer face--a?ter:a week o r  t w o ,  so a 
quant i t y  of liquid detergent should be. placed- in the hand and the hand 
quickly put under water t o  rub  the face of the transducer. This should 
be done whenever too much buildup of "junk" i s  f e l t  or seen an the 
transducer face. A moderate amount 3f detritus will n o t  affect  normal 
operati  on. 
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A ,  ADULT ANADROMQUS FISHERIES STUDIES 
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. - - .  .+. - 
r8te {P? speed) se i  by t h e  TIME/DIV controP on t h e  scope's f r o n t  prne?. T h i s  

I ..r 

- 'ri~~er i s  iequi r e d  for  -each - "sweep" of t he  d o t ,  A t  the  jns:an",in =imp tit&; 

~ 2 v2 ' tage i s  eppl izd to the TiiIGSER INPUT o-T t h e  r cop~ : ,  t h e  d o t  w i l l  s t a r t  

moving from l e f t  t a  r i g h t .  %is provides of what you see on 

t h ~  screen with t h e  s ide scanner, In "ce  ease o f  the s ide  scanner, t h e  T?'""- a ~ Q Q L R  
v- 

- - . INPU .. w i 7  1 be -;.netted t o  either XMZe, XM4' (o r  XM ALT, in the latest  version - - 
... - of the s ide scanner). -Each time the  side scanner t ransmi ts  t "burst  of sound", 

t he  transmitted vol tage momentarily appears-on t h e  XH pin connector o f  -the 

s i d e  scanner. A2 "L'nis* ins ta~ ' .  $ 3  time, :his vol tage ceuszs ",Q s t a r t  

msvf ng from 7ef"Lt aright* Since you will have, t h e  TIMEIDIV se t  t o  2 ms 

(MILL1 SECONDS f o r  proper opersrion w i f h  t h g  sZde scanner, this dot  i s  now 

moving across the  s=reen a t  the r a t e  o f  2 nil7iseconds (2  thousanths  o f  a - 
per d i v i s i o n .  T h i s  of course i s  taa f a s i  for the huaan eye t o  f o i ? ~ ~  

. so i t  looks t i  ke a straight l i n e  to t h e  eye. Since sound =revels [ i n  w62erj - 

- --. - a t  about 5000 fee t  per second w h i t h  equals 5 f e e t  per ni l l ise~ond~s (1 thous-  

a n t h  o f  a second), when t h e  scope" VERTICAL if3PUT is connected t o  the RCVR 

I eceiver) pincoanectcr of the side scafitier, an echo (a  ~ o r t j t a l  1 inef f r ~ m  
- - 

a f i s . ~  (o r  o the r  object) -25 feet away fram the sransducer -would be seen as a 

vertica'l 1 Fne a t  5 divisiuns frcm the l e f t  o f  t h e  s t s r t  c i  the sweep o f  t h e  
-w 

a r i g h t  d o t ,  T h i s  is because i t  Zank 5 milliseconds far :he sound t o  travel 

t h e  25 feet t a  t h e  'Yfi~k'>& aanother 5 millisccoads for  t i l e  "eckro" from t h e  

fi sk t o  return to t h e  transducer for  a toQ.1 of SO m i l l  i seconds rhcund t r i p  

triive'l time. Sit2cs t h e  scope i s  set to 2 mil?l'seconds per diujsion, 10 milli- 

7~ Lee "ihemetai t a rge t  a: t h e  end a f  t"n ppipe which  i s  aboitt 53 feet 

~ snEy from the  transducer, you should expet"ets see this target 2:l.i mill isstsnbs 

fram the face of t h e  transducer the start  of the sweep) because a t  5 feet pep 



~ - -  millisecond t ravel  time, i t  will t ake  17.8 miiiisecondr fo r  t he  sound t o  h i t  

1,: :.. 
. :he metal t a r g e t  q n d a n q t h e r  11.8 mil'liseconds for  t h e  "echo" t a  retilrn t3 =he 

~ - - . .  transducer o r  a round t r i p  *ravel t i m e  of 7 1.8 + 1 1.8 = 23.6 mi 1 i i seconds. 

.. . . Since t h e  TIME/DIVISION s f  the scope i s  se t  to 2 Msec/DIYTSION,- t h a t  would 
- 

be just beyond "be 1.0 divisions on the scope screoo and would not be seen; so I - 
~ - e f ine  variable adjustment knab located in t he  tenter o f  t h e  TIME/DIY coarse 

~" -. 
control should  .be -ro"Lttd a I f  ittle counter clockwise so t h a t  the echo f r o m  

t he  metal ta rget  can be seen an the scope's face. rota tin^ t h i s  small control 

caunterc!ockwise increases t h e  time oer division "; ssamn amount sill arcater t h a n  

the 2 milliseconds - per d i v i s i o n  t h a t  the  coarse cantrol  w2s set ic. 
-I_._ 

~ SCOPE CBhTWOLS AND THEIR FUNCTIONS 

7 .  POWER SiiITM-CN (525 f i ~ .  3 )  - CA';TlCS: Be sure 29 s h u t  off power 
m 

when scope is not being used since i t  draws much more power t h a n  t h e  side ~ - 
f"-- - 
'% 

scanner and would r ap id ly  discharge the battery. 
- .-- 2 .  POMER SOURCE SELECT SWITCH (see f i g .  2 )  - This is a small r l  i de  s w i t c h  

an the rear of the scope and should be pushed dawn to t h e  EXT DC p ~ s i t i o n  which 

means t h a t  the scope i s  being  powered by an ex2erna7 12\1 from t h e  side scanner.  
e. 

~ 3. VOLTS/DI\r. ROTARY CONTROL f see f i g .  1) - T h i s  sb3.n'tth may be set  as 

desired for viewing t h e  s ide scanner R t V R  output. it should  be s e t  $0 ei ther  

1 Y  or  2Y. I f  i t  is  se t  to f Y  per divi r iof i  you r&y nant to r a t a t e  t h e  sm71 

""fine control" center. knob ins ide  t h e  coarse control VOLTSI'DIV to redirce the 

heighi o f  the vertical l i n e s  or  f i s h  echos t o  about 1 inch .  

4. - POSTTlQN COKTROLS ( s e ~  f ig .  1) - These 2 controls merely affect t h e  

~ haris~ntal and vertical pcsi"iio n f  the  scDpe display. You may want  t o  s e t  

I t h e  t~ertiw? position control  sc "Laat t h e  h~risonta? trace o f  ",:ne scope i s  a 

1 j r t l e  ~ $ o y e  t h e  b o x m  o f  t h e  screen and m e  +first vor",iral 1 i n e  on tiif 1 e f t  



- -- 
< s  a b o u t  i / 4  i n c h  i n s i d e  o f  t h e  screen. -.-.* i nis corresponds r o  the  t r ansm i t t ed  

" - .  * . -  - - . - - .  
\ b u r s t  of sound or t h e  trtnsducer p o s i t i o n ) .  

=- - . -  - - - -  

5 .  INPUT LEVER SWITCH ( s se  f i g .  1) - T h i s  S h o u l d  be down 

6. TRIGGER L N E R  SWITCH (see f i g .  7 - ~ h j s  jmoortang $@itch shou ld  
* .  

in one of t h e  2 bottom 
. * - .. " 

- - 
. - i s  located on t h e  r i g h t  side of the. model 323 scope. 

. - 

7 *  %RIGGER m08 - T h i s  is probably the most importznt (and 

most often mis-set control ) .  I ts function i s  t a  assure t h a t  the start of the 

sweep of the scope picture exactly coincides wi th  the io s t an t  the  kid^ scanner 
transmits i t s  burst of sound. T h i s  w i l l  cause the transmit burs: vertical 1 i n e  

t o  be a: the s t a r t  of t h e  sweep (the extreqe 7e-T: s ide  o f  the  t .raeef. I f  this 

knob i s ro ta ted  coma3 etel  y clockwise or compl etefy ccunterciockw; ;e,  the scope 

- _ brace w i l l  "'fr2c r u n " ,  tha"cis t o  say, it will never be synchrotnized w i t h  t h e  
(B 

3 .  e-- - - - -  
..- transmit b u r s t  and therefore the transmr t -burs t  vertical l i ne'oS t h e  scope ' s 

'i 

face niay occur anywhere a long  the  scope sweep. 

8.  TIME/DIV, ROTARY CONTROL see f i g e  1)  - ~ h j s  c o n i r ~ i s  the speed a t  . 

w h i c h  t h e  b r i g h t  do: crosses the  screen. For use w i t h  t he  s i de  scanner, i t  
-. 

shou ld  be s e t  t o  t h e  2 Ms {MILLISECONDS) past t ion.  
- D 

9.  A7TEN. SLIDE SWITCH [see f i g .  I) - This switch is located an t h e  l e f t  

s ide  o f  the scope. A l t h o u g h  it can bc operated "in either positfon, s tab le  

triggering is a l i t t l e  easier t a  a d j u s t  i f  t h i s  s l ide switch is in t h e  70X 

pos i t ion .  

'10. FOCUS AND IKiENSIU (SEE f S g .  1) -These two contrals are ?crated on 

fop o f  t h e  scope. 

The intensity control s h o u l d  be ro%ateG Fu l ly  clockwise for  irsximum b r igh t -  

ness 8-f the trace. After a d j u s t i n g  the  bsighrnesr, r o t a t e  t h e  focus control 
", 

far t h e  sharpes t  vertical lines. 



- - - -  A t  n i g h t  'YOU ~ a y  -~a ' r i2 : to  decrease T h e  k i ~ g h t n ; s s .  I f  you do ,  r t f ~ ~ n s  

t h e  FOCUS c o n t r o l ,  

r i g h t  s i d e  of scope. T h i s  should be connected t o  the m a t i n g  connector labeled 
. * - -  - . . 

"SCOPE'hon the  r i g h t  ridk o f  the s i d e  scanner, CkUTIOH: T h i s  is the 12 v o l t  

poMer connection t o  t he  scope and does not have reverse polar i ty  protection.  
- 

I f  these leads are reversed, .the scope will burn out ins tan t ly .  
* - . -  

2 ,  - EXT TRIG. (see f i g .  1) - T h i s  connector i s  i ocz tod  on t h e  itft stde 

o f  scope. I t  s h o u l d  be connected t o  either t h e  2" o r  4@ A , ~ T *  i n  

model s i de  scanner . T h i s  is t o  provide triggering of the scope from the  s i d e  

scznner. Use ei ther  one of :he supplied c o n n t c t o r  csbles. The b l a c k  p Z n  on 

t he  connzctor caole i s  ground and ray be connected t o  t h e  ond. pfn  o f  the  

s i d e  scanner o r  l e f t  disconnected i f  you l ike ,  sZnce t h e  scope will be grounded 

a n p a y  through t h e  power connector. -- 
3. VERT. INPUT (see f i g .  I - This  connector i s  2 : s ~  located on rhe 

- - 

l e f t  s i d e  of the scope. I t  should  be cdnnected to the RCYR connector on t h e  
-. 

Face o f  t h e  side scanner u s i n g  the supplied connector cord which i s  identical 

to t h e  ext .  t r i g .  cord. Th? black pin i s  ground and need not be connected to 
- - 

the  s i d e  scanner ground  since t h e  stope i s  already grounded through the 12V 

power card. 

This  i s  the vertical i n p u t  t o  t h e  scope and causes the bgjght  moving d o t  - 

o f  t h e  scope t o  go up  vertically when r vol tage is present on the R t V R  o u t p u t  

OF t h e  side scanner as it w u ? d  be when a fish echo i s  present. 

I. After a i l  three eonne~tars are i n  place [ tr igger,  vertical inpu: and 

external 12W power %urn on the  scope power, 



- . - .  - 2 .  -Turn the-brightness control  f u l l y  clockwise. 

- .  3. Plat t h e  rear  s l i de  switch in t h e  down ( e x t  DC) p o ~ i r i o n  ( f i g .  2). 

- .  4. Place t h e  ex=. t r i g ,  switch on t h e  12f t  s i d e  o f  scope t o  ';he 10X - 

5 .  Place the i n p u t  fever switch an the scope face to the  DC posi t ion 
- - . - -  

. .  - - 
-...--I- 

- - 

- - 5. Place the trigger lever sw i t ch  (on t h e  r i g h t  s ide  of scope face) - . -  

down, t o  t h e  EXT TRIG Dt pos i t i on .  b 

- - 
- - -- 

7. Set t h e  TIME/DIV ro ta ry  switch to 2 msO 

8. Rotate the  small center L:IL i ns jde  the i i M E / D I V  switch about 113 of 

a revolut ion-  counterc3ochise from -i ts  f u l l y  clockwise . {detent - position* 
- 

- 9. S e t  t h e  VOLTSIDIV rotary switch to '1 vol t .  

10. Rozate the small center knob inside the YOLTS/DIV switch about 113 

- -  ._ o f  a revol u i i o n  counterclockwise from i t s  fu l l y  clockwist (derent )  pos i t i on .  
! 

- 1 7 .  Push  in the  2 POSITION controls located on t h e  b a t a m  center of the 
- 

& scope &ace. These 2 rotary controls a r e  a l s o  push-pull switche!s and should 

always be @shed i n .  PI 

12. Ro ta to  the  t r i gge r  knob on the lower r i g h t  r i d e  o f  scope--face fu l ly  

e~unterclockwi se t o  rj t s  detent position.--- T h i  r wi 1 1 -  cause t h e  scope to operate 

even w i t h o u t  an extsrnal trigger s3 t h a t  you cen a d j u s t  t h e  rwo position con- 

trol s, 

93. Rotate t h e  vertical pesition knob on the bottom center of t h e  scope 

until the  trace on the screen is about  1 d i v i s i o n  f r o m  t h e  bo2'com of t h e  screen. 

14. Rotate t l ~ e  harizenial pesf t ion contra7 cn t h e  ! ower center cf t h e  

scope fare until the trace starts about one d i u i s i a n  from t h e  ' left  side o f  the 

%cape screenm 

The scope 3 s now ready f o r  f i n a l  ",rigger 3aus"aents. 



- - -  
i 15. Put t h e  s i d e  scanner Sea lwid th  switch in t h e  2" pcsition 2nd eannect 

S . - .- - - - - t h e  --- EXT 'TRIG. -tab:? ' t o  t h e  XYZ' p i n  connector o n  t h e  f a c e  o f  t h e  scope. 

Rotate the  TRIGGER knob oa the r i g h t  s ide  of  scope face t o  about the 

10 o'clock posi t ion.  Somewhere near th i s  p o i n t ,  t he  scope should be triggering ~ 0 .  

. . - - - - properly as evidenced by a stable vertical "sp ike"  being seen on the ~xtr2rn.n~ 

~ the begi nni ng of the scope t rack.  Now place the  bzamiidth swftch on 

~- - = the :ii de *icanh&r f d  The A1 ternats posi tion. The scope t r a c e  shouf d 1 ook the 

~ szme as i t  d i d  in t he  2@ p o ~ i i l o n  meaning t h a t  you a r e  s t i l l  t r i u g e r i n g  only 
* .  ~ - 

on 2'. I f  i t  looks different or seems t o  speed up  o r  get  b r i g h t e r  t h a t  mzrns 
s 

you a r e  slightly m i s a d j u s t i d .  If so, r o t a t e  the  TRIGGER knob a b i t  until the 

scope p ic tu re  pops' not  change as you swi t ch  Setwe~n the 2' t6 t h e  ALT-positions 

on the  side scanners b~zrnwid th  switch, 

Now p u t  t h e  D T  TRIG connector cord i n  t h e  XM4@ connector (or  t he  XM 4 i T .  

c-. - 
. I ss on I _ the- -_  __ 1980 _ _ _  _ mode!). .-. - Nheq the sf de scanner -bezmi dth switch - i s  i n  the ALT 
-i ~ -<- position the  *ace on the  scope shoulc  now be triggering twice 2s f a s t  

f b r i g h t e r )  as i n  the 2' position since ncn you are al ternately triggering t h e  
* 

scope t w i c e  2s f z s t  as you were. You are eagsing the  scope to ai terna5ely a 

-. 

t r i g g e r  an 2 @ ,  4", ZD. 4@ etc. If you now move t h e  EXT TRIG. cable connector 

back t o  the  XMZO connector you will sec a change in the  t race since i t  will 

only he triggering on the  -2" beam (half  as o f t e n ) ,  

You should now see a s t a b l e  vertical s p i k e ;  about 1 inch htgh on t h e  

l e f t  s i d e  o f  "be b r a &  and you shouf d se% the ~ e t a l  target echo (about 2 i n c h  

near the  r i g h t  s3de o f  " c e  t t r a c ~  i f  you increase t h e  COUNTiNt WNGE con- 

e ~ ~ l  OR t he  s ide scanner to beyond 60 f e ~ L  T T ~  operate the seide scanner 

~ narma'lly, you should now reduce ",h CCOUNTifaG RSNGE con2roi slowly until i t  

t o  count fhe t z r g e t  (on ser;or 12) and t h e n  r ~ d u c e  it abaut one 

I " -  
L 

\k, 
f o o t  mars; f a r  s i f e t y .  
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APPENDIX %I1  

A, ADULT ANADWOMBUS FISHERIES STUDIES 

Des i an 

A schematic o f  the type o f  fishwheel t o  be deployed on the 
SulHydm program i s  shown i n  Figure 111-1. The axle i s  adjustablie  t o  
accomodate wa te r  d e p t h s  ranging from seven (7) t o  four  4) feet: the 
axle turns on nylon pillow blocks. The pillow blocks are designed t o  
a l  low friction adjustments therein providing a breaking mechanism. 
N a t i v e  spruce poles form the baskets and paddles. Basket web or  n e t t i n g  
i s  ~ u b b e r  coated fencing material. F l o a t a t i o n  i s  provided by styroioam 
logs shielded by plywood. The wheel i s  equipped w i t h  a plywood l ivebox 
which  i s  collared between the two ( 2 )  offshore f l o a t a t i o n  loas. 14 fish 
sampling platform spans the two ( 2 )  outside f l o a t s  on the downstream 
s ide  a f  the 1 ivebox. The fishwheel i s  anchored by a cable o r  rope 
bridle anchored t o  a deadman upstream o f  the fishwheel. The wheel i s  
kept offshore by a boom log  arrangement as shown in F i g u r e  111-2. 

The purpose o f  positioning the 1 ivebox on the offshore s ide  
of  the fishwheel i s  t o  allow placament o f  a weir on the inshore side . 
between the bank and the near shore Float .  A sketch o f  the wei r  i s  
presented i n  Figure  III-3. The weir i s  comprised o f  several willow o r  
a lde r  pannels contoured t o  the stream bed. The pannels are held i n  
place by the downstream boom log  and on the bottom, by the stream bed. 
The l a t t e r  i s  accomplished by s l i d i n g  the weir pannels i n t o  the water a t  
ao upstream angle  t o  the riverbed. The weir i s  a crit ical  component o f  
the fishwheel. An improperly i n s t a l  l ed  or incomp'i ete weir will a l  low 
bank migrant  f i s h  t o  pass inshore o f  the wheel thus reducing catch. -. 

Beb~is  Deflection 

A t  a few fishwheel s i t e s  it will be necessary t o  i n s t a l ' ]  a 
debris 1 ead. A deflector w h i c h  i r reasonably efficient i n  channe'l i ng  
debris past  a fishwheel i s  illustrated i n  Figure 111-4. 

Operation . 

The fishwheel s are designed t o  operate a t  2.5 revolutions per 
m i n u t e  ( rpm).  Under no circumstances should  a fishwheel be opera'ted a t  
a speed greater than 3.5 rpm. The preferred speed i s  2 . 5  rpm w i t h  a 
range between 2.0 and 3.0 rpm. For maximum catch efficiency, fishwheel 
baskets should be ad jus ted  t o  scoop w i t h i n  six (6) inches o f  the bottom. 
Anything more t h a n  s i x  (6) inches rr-ill reduce catch efficiency. 



Lead weirs should  be inspected t o  insure they are functioning 
once every ( 3 )  days. Debris cleanin9 shou ld  be performed as often as 
necessary b u t  a t  least  once every day. Inspection must be made thrice 
d a i l y  fo r  wear, broken components and loose riqaings. Appropriate re- - - 
p a i r s  are  t o  be effected a t  f i rs t  indication o f  a problem. Fishwheel 
basket depth  should be monitored twice dai ly  and appropriately adjusted.  

- 



Figure 111-1. 



Figure 111-2. F/s # N H ~ E A  
l o p  V J E  r ? ~  
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Figure 111-1. 



APPENDIX 111 

A, ADULT ANADRBMOiJS FISHER1 ES STUD1 ES 

A skematic o f  the type o f  fishwheel t o  be deployed on t h e  
Su/Hydro program i s  shown i n  Figure 111-1. The axle i s  adjustable t o  
accomodate water depths r ang ing  from s p * . ~ n  (7) t o  f o ~ r  (4 
axle turns on nylon p i l low blocks. The pi l low blocks are designed t o  
allow friction adjustments therein provid ing a breaking mechanism. 
Nat i ve  spruce gales form the baskets and paddles. Basket web or nettfng 
i s  rubber coated feficing material. Floataticn i s  provided by styrofoam 
logs shielded by plywood. The wheel i s  equipped w i t h  a p l p ~ o o d  I ivebox 
which  i s  collared between the two ( 2 )  offshore f loata t ion logs. A fish 
sampl i n g  platform spans the t b ~ o  ((2 outside Floats on the dorvnstream 
s ide  o f  the 1 ivebox. The fishwheel i s  anchored by a cable o r  rope 
bridle anchored t o  a deadman upstream of  the fishwheel. The wheel is 
kep t  offshore by a boom log  arrangement as shown i n  Figure 111-2. 

The purpose o f  positioning the 1 ivebox on the offshore sifde 
a f  the fishwheel i s  t o  allow placement o f  a weir cn the inshore side 
between %he bank and the near shore Float,  A sketch o f  t h e  ""rgeir i s  
presentid i n  Figure IiI-3.  The weir is comprised o f  several willow o r  - a1 der p a ~ n e l  s contoured t o  the stream bed. ! he pannel s are he1 d in 
place by the downstream boom 139 and on the bottom, by the stream bed. 
The l a t t e r  i s  accomplished by sliding the weir pannels in to  the water a* 
an upstream ang le  t o  the riverbed. The iqe,eir is a c r i t i ca l  comporrent of 
the ffshwheel . An improperly installed or  incomplete weir will allow 
bank migrant  fish t o  pass inshore o f  the wheel t h u s  reducing catch. 

1 e 

Debris Deflection 

A t  a few fishwheel s i t e s  i t  \.till be necessary t o  install a 
debris lead. A deflector which is reasaoably e f f k i e n t  i n  channeling 
deb r i s  past 3 fishwi:eeI i s  illustrated i n  Figure 111-4. 

Opera t i sn 

The fishwheels are designed t o  operate at 2.5 revolutions per 
minute (1.p~). Under no circumsta~cer should a fishwheel be operated a t  
a speed grk2ler than 3.5 rpm. The preferred speed i s  2.5 rpm w i t h  a 
range between 2.0 and 3.0 rpm. For qaxirnum catch efficiency, fishwheel 
baskets s h o u l d  be adjusted t o  scoop w i t h i i ~  s i x  6) inches of the battom. 
An:ithing more t h a n  s i x  ( 6 )  inches will reduce catch efficiency. 



Lead weirs should be inspected t o  insure they are functioning 
once every 13) days, Debris cleaning should be performed as often as 
necessarj b u t  -" least once Every day. Inspection m ~ s t  he made i t~ ice  
daily for web - ,roken components and loose r igg ings .  Appropriate re- 
pairs are t o  be e f fec ted  a t  first indication o f  a problem. Fishwheel 
basket d e p t h  should be monitored twice daily and appropriately adjusted.  



APPENDIX I V  

A, ADULT ANADROFptOUS FISHERIES STUDIES 

A mark can be defined as a brand, l abe l ,  seal or t a g  which 
i d e n t i f i e s  an object  t o  show the maker o r  owner. Early t agg inq  01' fish 
was begun by land  owners a1 ong streams who M2re interested i n  conserving 
salmon znd t r o u t  runs. Charles A t k i n g  tagged At lan t i c  salmon i n  1873 in 
Maine's Penobscot River and several recoveries were noted in following 
years. T. W. FuS ton o f  Scotland (1893) and C.G.J. Petersen o f  Denmark 
(1894) bo th  used numbered b u t t o n s  o r  disks on plaice ( f l a t f i sh )  and 
other f i s h  species i n  the Atlantic Ocean. The Petersen d i s k  has been 
one of  the most successful types o f  tags and most kridely used over the 
years, 

Exact figures on the rate o f  development o f  tagging are hard 
t o  accumulate, b u t  there are estimates t h a t  by 1970 about 700,000 fish 
had been marked w i t h  tags. By 1936, the to ta l  was around 600,000 marked 
f ish.  Presently many mill ions o f  f i s h  (a l so  molluscs, crustacea and sea 
mammals) are beir3g tagged every year for the  purpose o f  studying popu- 
1 a t ion  dynamics arid migrat ions.  

Idea4 Fish Marks 
P 

information on what constitutes an ideal f i sh  mark, t h e  t y p e s  
o f  marks, purposes o f  t a g g i n g  and methods o f  'Lagging and recovery are 
spread t h r o u g h  t he  fisheries literature. 

Arnold (1  966) suggested the following cr i t e r i a  fo r  an idea! 
fish m a ~ k ,  

- - 
1. I t  shou ld  be re t a inedessen t i a l ly  unaliered for l i f e o f  

f i s h  regardless o f  the age a; ahich t p p l  ied. 

2 .  I t  should have absolutely no e f f e c t  o f  f i s h ' s  behavior, 
reproductions, li'fe-span, growth, feeding, movement, 
v u l  nerabi 1 i t y  t o  predation, an97 i ng  o r  other external 
f a c t o ~ s ,  

3. It should not t a n g l e  in vegetation o r  nets o f  any kind.  

4 ,  I t  should be inexpensive and e a s i l y  manufsctured. 

5. I t  should be usable on any s i z e  fish without sigqfficant 
a% tera t ion , 



6 .  I t  should not be found i n  nature nor should i t  be possible 
t o  confuse i t  w i t h  any other mark, nCtura1 o r  a r t i f i c i a l .  

7 .  I t  should be easily app l ied  t o  fish i n  the f i e l d  without 
%he need for an anesthetic. 

8 ,  I t  should be eas i ly  detected in the f i e ld  by untrained 
personnel o r  the pub1 i c .  

9. If  the marked fish i s  preserved as a scientific specimen, 
o r  for later  examination, the mark should  not be affected 
by the preservation. 

10. There shorrld be enough possible variations o f  the mark 
so t h a t  many individuals o r  many small groups can be 
i d e n t i f i e d  separately.  

11. The  marking substance should not present any health 
o r  sa fe t y  hazard t o  the b io log i s t ,  f ish,  o r  the p u b l i c .  

12 .  The mark should not cause adverse p u b l i c  relations by 
spoiling edible parts o f  the f i s h .  

Obviously, no one mark s a t i s f i e s  a l l  t he  above listed require- 
ments and i t  generally only s a t i s f i e s  a few o f  them. One of the cr i t ica l  
problems o f  a research project i s  t o  decide on t he  best mark for the 
partical a r  circumstances. 

Both izloy and Peterson disc tags have been u t i l  ized in the 
Susi tna Rive r  drainage i n  the past and wil l  be used t o  t a g  f i s h  a t  the 
Sunshine, Talkeetna and Curry t a g  recapture s i t e s .  

Peterson Disc Tags - 

One (1 ) inch diameter, sequenti a1 1 y numbered Peterson d isc  
tags  will be utilized a t  the Curry s i t e .  The color code be in ter-  
national orange. 

Tagging procedures will be reviewed i n  the f ie ld  as i t  i s  
d i f f t cu l t  t o  expla in  w i t h o u t  having  t a g s  and a fish in hand. Ger~erally, 
t h ~  Following steps are  followed: 

1 Hold prepared t a g  ( p i n ,  disc, and numbered tag) wiith 
pliers and insert t h rough  the cartilage imeiiately under 
the dorsal f i n ,  

2. Place a b lank  t a g  on the pin and cut o f f  a l l  b u t  318 iqch 
of the pin w i t h  a cutting pliers. 



3. Twist remaining pin i n  an inward and ro17ing motion so 
t h a t  the p i n  l ies  f l a t  against  the disc and forms a loop. 

Here are a couple suggestisns t h a t  will he1 p: 

1. Use a sharpening stone t o  make a sharp p o i n t  on the 
ta?ging pins.  T h i s  can be done ahead o f  time and wil l  
make penetration easier. 

2. Prepare tags prior  t o  making fishwheel checks. Assemble 
tags i n  sequential order and s t ick them i n  a piece o f  
styrofoam: pin, clear buffer disc,  tag. 

Sequential l y numbered F'i-4 Fl oy tags wi 17 be ut i 7 i zed a t  
the Sunshine and Tal keetna sites.  Color code for the Sunshine s i t e  will 
be in terna t ional  orange and yellow fo r  the Talkeetna 9 t e .  

Tagging procedures wi 11 be demonstrated in the f i e l d ;  general 1 y 
the following steps are followed: 

1. Sl i d@ t a g  over barbed end o f  t agg ing  needle. Run the  
needle completely through the f i s h  i n  the anterfar  car t i -  
lage immediately below the dorsal f i n .  

2. Disconnect tube from the  needle and tie-off w i t h  overhand 
knot .  

Several suggestions are: 

1. Keep two ( 2  or three (3) tagg ing  needles avai lable  i n  
the  event a f  a 1 Q S S ,  

-. 
2. Use a sharpening stone t o  maintain a sharp point on the 

t agg ing  needle. T h i s  can be done ahead o f  t in- making  
tagging easier. 

3. Prepare t a g s  prior t o  making fishwheel checks. Assemble 
tags i n  sequential order on a board and tape them i n  
place, thus allowing them t o  be withdrawn easily.  



B. RESIDENT AI!D ANADROMOUS FISHERIES STUDIES 



rr -- 

Figure IV-I. FDM-68 TAGGING GUNS AND ANCHOR TAGS 

BfODIFIED GUN INSERTS TAG UP T73 1-118 INCH 

m E  FDM--68 MODIFIED G m  FAS P R O a B  W BE VmY EFFICILqT IH TAGGIHG 
VERY SM&t  FISE AS AS LmGE E .KXmS IT 
POSSIBLE INSERT G A S BODPm FISH PAT D E S I R D  
FNGLE, m X S  ALLOWS m E  WBXHG BEWRXNG LEG 
&OH@SPDE m E  FfSE8'S BODY AS IT S OF T m  TAG 
PS HOT AS POSSIBLE W Z m  A SHORT G v a ,  
mE NEEDLE &RECD &=ED FOR FIS S &m UP) I S  

I ,096 m, . THE ILEGET NEEDLE P% .373 W, 



Place gun i n  l e f t  hand with  forefinger through the trigger r ing .  
Hold t a g  c l i p  between the thumb and index finger o f  the r i g h t  hand 
w i t h  the extension o f  the "runner" (the bar ho ld ing  the tags) 
toward the gun. 
Insert the runner in to  the feed s lo t  o f  the gun. Press the runer 
down u q t i l  the f i r s t  l a g  engages the feed mechanism, 

A cl ip  o f  b lank  tags i s  provided for practice tapging. 
Make certain the fish i s  held  FIRMLY o r  anesthetized when being 
tagged. A squirming fish may bend the needl e. 
Insert needle on the l e f t  s ide  o f  the fish forc ing  S t  forward 
t h r o u g h  the dorsal rays and toward the anterior o f  the  dorsal .  Th i s  
placement wi l l  lock the "T-bar" f i n ' l y  behind the interneurzi rays. 
Once the needle has been inserted, hold the sun  FIKMLY against the 
f ish 's  body while compressing the handle .  Do not  release the 
compressed handle u n t i l  the needle has been withdrawn.  

Unlsadina Gun 

P u l l  the release lever the' black metal lever i n  f r o n t  o f  the 
t r i  gger 
r i n g . )  Withdraw clip.  

I f  f;un Jams 

DO NOT attempt t o  clear the jam by forc ing  the  t a g s  t h r o u g h  the 
mechanism. T h i s  will cause damage. - 
Remove cl i p from gun. 
T u r n  the plastic lock lever ( r i g h t  side near needle) 180 degrees so 
lever points forward and remove needle. 
Remove jammed t a g  from from needle o r  gun. Inspect needle and ram. 
The t a g  ( i f  not damaged) can be re-used by inserting the  T-bar into 
the needle two t h i r d s  back from the p o i n t  o f  the needle. T h i s  can 
be accompl i shed  only i f  t h e  t a g  cl i p  has been removed from the gun. 
BE CERTAIN TO L I N E  UP PEE SLOT IN THE NEEDLE WITH THE SLOT IN THE 
GUN, 

Care sf Gun and Needle 

Operate gun without  tags ir, warm soapy water t o  remove d i r t ,  slime 
and scales,  
Rinse carefully i n  warm (not  hot )  water. Shake and wip f  dry. 
Store i n  warm area t o  remove moisture from inside aua*. 
Lubricate w i t h  "NO-40" which  prevents rust, penetrates and d is -  
places moisture. 
WHEN TAGGING UNDER SALINE CONDITIONS, THE GUPh SHOULD NOT 6~ EXPOSED 
TO AIR ANY LONGER THAN ABSOLUTELY NECESSARY, A PAN OF FRESH HATER 
SHOULD BE K E P T  AT HAND $8 "SLOSH" OFF THE GUN CONYINkAkLY, IF 
TAGGING IS INTERRUPTED, THE GUN (INCLUDIWG TAGS) SHOULD BE KEPT 
TNMERSED IF1 FRESH WATER, *a -TI ' f l  gz:2 



K1-a" s k-82 -- 

The disk-dangler type t a g  i s  attached t o  the body o f  tlie fish 
beneath the  dorsal  spine with  two strands o f  wire. A small , vis le l  i ke 
clamp ho ld ing  two hypodermic needles o f  s i z e  number 18 i s  used t o  pass 
the wires t h r o u g h  the f i s h ' s  body. The needles are put i n  place and 
pushed t h r o u g h  the body i n  one motion. The t a g  w i res  are then inserted 
i n t o  the hollow needles and the clamp pu l l ed  outward. Tags are attached 
w i t h  one wire anterior and one postericr t o  the or ig in  of the dorsal 
f i n .  The needles are spaced so t h a t  t h e i r  points are approximatlely one- 
ha1 f inch apar t .  A spacing strap ma)? be placed between the wires t o  
keep them from pulling toge ther  and tearing flesh when the wires are 
tw i s t ed  together. I f  a single person i s  t a g g i n g ,  however, such a s t r a p  
may be impossible t o  ho ld  i n  place. If c3re i s  used i n  twisting the 
wires, excess in jury  t o  the fish may be avoided without the use o f  suc3 
a spacer. Excess wire i s  cut o f f  the twisting end, and the exposed wire 
and t a g  are ben t  back. 



Figure IV-2. Tag clamp hoidicg t w o  hypodermic needles 
(from Pelgen, 19543 

Figure IV-3. Disk-dangler t a g  i n  place 
aF te r  P e t  gen, 1954) 



APPENDIX V 

A. AD%fL"%,NADROMOUS FISHERIES STUDIES 

Safety Precautions - - 
These procedures must be a d h e r ~ d  t o  for tke safety o f  a1 1 

operators of  t h i s  equipment. 

I *  Aminiaark~lmsf&ws 2 )  persons i s  required t o  safely and e f f  i -  
ciently operate the unit, provided the control box can br 
easily monitored by the boat operator. For two f 2)  ma@ 
operations, the boat operator should be capable o f  a4juslting 
voltage and amperage, act? vat ing  the power srrjtches on the 
control box, and shu t ing  down the generator without having t o  
leave his s ta t ion  as outboard operator. 

Should these conditions not be met, then a minfmum crew rgould 
person shou3 d monitor the control box 

a t  a71 times, 

2 .  A l l  personnel should be thoroughly familiar lr i th the equipment. 
and i ts  operation. Personnel should be br ie fed  as t o  emerget:cy 
procedures should the situation arise. 

3 .  A11 equipment, connections and wiring should be checked before 
each dey's operation. Par t i~u l a r  attention should  be payed t o  
the p la t fo rm r a i l i n g  and safety foo t  switch. The ra i l ing  
should be strong and secure enough t o  support  a man's weight. 
T h e  safe ty  switch mczt be free of rust a ~ d  corrosion. 1%. biauld 
be advisable t o  have the metal ra i l ing  insulated w i t h  fabarn 
pipe insulat ion o r  p las t ic  electrical tape. Wil*inq should be 
l e f t  exposed t o  facil i t a t e  inspection a: the insulation. 

- h  

4. Only b i p  nets w i t h  fu l ly  insulated handles will be used. 

5. Personnel ni l  l wear only hip boots o r  chest waders t ha t  are 
completely leak proof. The platform surface should be o f  a 
non-skid type, Rubber gf oves are advisable as an added safety 
nteasure. 

6. A77 pe-sonnel will wear 1 i f e  jackets o r  other adequate f l oa t -  
a t ion  devices. Should anyone f a l l  averboard, i t  i s  unl  i ke'ly 
t h a t  he will have enough muscle control t o  swim- 

7 .  Never start the generator u n t i l  a11 connections f o r  the particular 
mode o f  or erat ion are rzompl ete. While travel i ng  between 
points  o f  operation, the electrodes should  be disconnected 
froin ihe electrical source i f  the generator 2s t o  be le.ft 
r u n l ~ i n g ,  i .e., f o r  n i g h t  operations. 



8 ,  Never change the position a f  ",he boom or  hand2 e the  el zctrodes 
unless Ll3e leads are disconnected and a l l  switches cn the 
contra1 box are i n  the 'bff" positron. 

9. When disconnections are made or  1 ines l e f t  disconnecte!d, a l l  
switches on the contriri box should remain i n  the " o f f "  pasi- 
t ion  t o  preclude ary load on the wiringi 

10. All personnel should be Fanil ta r  w i i i ~  f irst  aid treatm~ent 
for  shock v i c t ims  a n t  be trained i n  a r t i f ic ia l  respiration. A t  
least one (1 member o f  the crew should have campieted a 
recognized first a i d  course (hopeCut7y he will not be the one 
injured). 

1 . The  equipment sha: i not be operaied i n  such a manner so as 
t o  endanger the pub1 i c .  The current sha7 1 be turned of.? 
anytime the publ ic  i s  i n  the .immediate proximity o f  the 
aparatus, be i t  on shore, i n  the water, o r  in a boat. 

In an emergency, the electrical current i n t o  t h e  water may 
be broken 'n t h ~ e e  ways: 

1.  By releasing the foot  pedal switch \.rhich is located on the 
platform and controlled by the d i p  net operator. 

2 .  By turning aff a13 switches on "Lhe control box. One (if mn 
must be operating t h e  control box a t  a1 1 times. 

3. By actuating the gsounding siritch effectively k i f  l i n g  t h e  
generator. If possible, swf tches should be located both on 
the dipping pla t fora  and neal- the motos operator and wired so 
t h a t  activation o f  etther switch will k i l l  the generator. 

First Aid for  Victims o f  Electrfcal -- Shock 
* - 

Should snyr3ine f a l l  overboard a r  receive an e7ectr-icz7 shack, 
the u n i t  wi31 be immediately s h u t  o f f ,  Rebcite the victim from tlhe \%later 
o r  free him I't-om the electrical c i rcu i t  as quickly as possible .  Act 
quickly, ss aEJJ delay i n  remving ",he person from the electrical field 
or  cSrcuit will lessen *Lhe chance o f  t-esuseitating him. Do ncri {endanger 
yourself dttempting tr? rescue someone r r i t h  the power on. 

If the victim is not breathing, begin artificial r2spi1ration 
a t  once. Houth-to-moutll resusci tatian i s  recormnetlded. Continue re- 
suscitation u n t i l  you are certain breathing is restored. Frequently, 
a f t e r  a temgcr2ar;r recovery, a v i c t i m  will stop breathirig .gain. If 
natural breathing stops,  resume ar t i f i c ia l  respiration at once. 



Physical shock i s  a serious compTicati~n tha t  i s  l ikely t o  
occur a f t e r  electrical shock. Shock can interfe~e with  t h e  normal 
action a f  the heart, respiration and circillation, s6 every precaution 
s h o u l d  be taken t o  prevent rhis canditior, from further weakening t h e  
victim, The v i c t i m  shou ld  be lying f l a t  and i t is mst important tha t  
he be kept as warm as possible, even dur ing  artificial respiration. 

The fa1 lowing procedure i s  recornended i n  rases where i t  
appears the victim's heart has stopped: 

1, Pi  ace the v i c t i m  on h is  back, 

2, Position yourself on yedr knees beside h i s  chest. 

3. F.ind the lower end o f  h is  breast bone. 

4. Place the heel o f  your hand one inch above that end. 

5, Place your other hand on tcp o f  the first hand. 

6. Press down firmly w i t h  about s ix ty  (60) pounds o f  weight .  

7 .  Repeat every second u n t i l  heart starts. 
g. *)* 6. IT necessary, apply mouth-toWmuth wsusc i  t a t i on  as fot I owc : 
one (1) operator - 75 compressirins, t~ga breaths o r  two f 2 )  
operators - one breath every Pif-il? compression. 

The above procedure ~ ~ o u f d  be l i f e  sustaining should the v ic t rm 
go in to  ventricular fibriliation. 

Admittedly, the above f i r s t  a id  procedures ape  brief, b u t  
due t o  lack o f  more co~!petent means t o  deal with electrical 2ccidents, 
t h i s  should serve as a guide for emergency treatment u n t i l  the patient 
can be laken t o  medica7 faci%ities, - .  



E 4  - RESIDENT AND JUVENILE WRWDROEQUS FISSEWIES STUDIES 

Node7 XV-BPG Sel f -Con-ota.-E"ned Gas Powered E l  ectraf i %her 
(Backpack Mounted) 

Since the introduction o f  the lightweight, quie t  and reliable 
TAS-300 alternator, Smi th-Root, Inc. i~or.t offers t h e  type Xlr-BPG, a gaso- 
line powered backpack electrofisher. Designed for  very low t o  medium 
conduct iv i ty  waters, the Type SV-BPG delivers a h igh  1100 vo l t  peak DC 
for  the very low conductivity waters and as much as 2.5 amps fafor the 
h i  gller conduct? v i t y  waters. 

B o t h  the  efec%rof*a"sher and aIte1*t3ato~ are mounted sn a elom- 
fortable,  reinforced plastic pack frame. The new pack frame not only 
ou t l a s t s  alliminum packs, i t provides an e x t ~ a  margin o f  safe ty  fmm 
electric shock providing an insulation between the operator and the 
electrical apparatus. The pack frame harness has been designed t o  
provide instant release should it become necessary t o  quick;y d rop  away 
the complete pack frame from the operator. 

TAS !.lode1 QEG-300 biatt gas- 
powered genera t o r  

Recommended Conductivity Range Approximately 10 t o  200 micro- 
mhos/cm2 max, Useable t o  400 
mi cromhos 

Input Power 

Output  Modes: 
AC 
$u% sed DC 

Pulsed DC (x 2 )  

300 watts, 450 watts int~rmittent f a11 
vol tage ranges ) _ _ 

7 30-390 VRMS i n  7 30 vol t  steps 
180-550 VDC peak f a s t  rise, slow 
decay 
350-1100 M 

Metering Outpu t  current O - 2.5 amp 

Vol tage Selection Rotary Swi t r h  

C l  rcut Protection E l  ectrsnj c circuj d hrea ker w-i t1-1 reset, 

Safety P~rttect ion 

Engine Kill 

T i l t  switch kills engine i f  shocker i s  
tilted beyone 45 degrees 

Push-but ton  switch tiiaunted on pack 
.frame 



Batzkpack Frame 8 Lightweight, cornfortab1 e frame with 
padded shoulder straps,  padded h ip  
be1 t and emergency qu'ic k re1 ease 

Weight 36 f i b s ,  

Standard Equjpment: TAS-300 Generator, Anode Pole with Pull-Behind Cathode: 
optional Cathode pole avarlabie. 

Specifications Subject t o  Change Without Notice 



A. ADULT ANADROMOUS Ff SHERIES STUDIES 

Habitat S i t e  Locations 

B . INTEGRATED RESIDENT AND JUVENILE ANADROMOUS FISHERIES AQUATIC - -- 
HABITAT AND INSTREAM FLOW STUDIES -- -- 

! y ~ a i  tat S i t e  Locations 



hic tocatfons 

For conciseness and for  use in the computer processing, i t  
i s  convenient t o  use a m*dif icat ion o f  the Geneteal Land O f l i c e  methad sf 
specifying locat ions as developed by federal and s t a t e  agencies i n  

MDWP, 1979). 

In this report, locations o f  features such as sampling 
points are spec i f i ed  by using '12 characters. The first three characters 
o f  the laeation give the township, the next three characters the range. 
The next two g ive t:2e section number w i t h i n  the township, and the next  
t ract ,  the quarterequarter section 40-acre t rac t  and the quarter- 
quarter-quarter section bdivisfons of a:he 64.0- 
acre section i n  the northeast quadrant. If there i s  more t h a n  one 
feature in a 10-acre tract,  consecutive d i g i t s  beginning w i t h  2 are 
added t o  the number. For example, i f  a sample was collected in Section 
Z i ,  Township 9 North, Range 20 blest, i t  would be numbered 09N20E21DAA2. 
The letters DAA indicate t h a t  the s i t e  is i n  the N1/4 o f  the N l / 4 l  o f  the 
SE1/4, and the number 2 following the l e t t ers  DAA indicates there are a t  
least two sampling 'locations i n  this 10-acre t r ac t .  

F i g u r e  VI-1. System used by ADF&G i n  t h i s  study to spec i fy  geographic 
1 ocatlons, 

i lO0 03 



~ Figure VI - 2. Anadromous Adult Projezt  study locations, 1981. 



COOK I N L E T  

Figure \I1 - 3. RJ and AH sampf ing locations, 7981, 



Figure VI - 4. RJ and AH sampl ing locations, 1981 . 



Figure VI - 5. RJ and AH sampling locations, 1981. 



Figure VI - 6. RJ and AH sampling i ~ c a t i o n s ,  1987. 



Figure VI - 7 .  R3 and AH sampling locations, 1981. 



Figure VI - 8. RJ e ~ d  AH sarnpiing Iocatfons, 1981. 



Table 1. Susbitna River Resident and Juvenile Anadromous F i s h  :ampling Locations, 
19t11 * 

--- 

1 exander River Moath) 

xander Rf ver -- 

.75 Mile Upstream) 

--- 

A1 exander River Mouth) 

Mainstem Sus 

Susitna j7rt yards Above Little 

C o  ttlalnstem Sust 

nrtem Susitna (East Bank, below Slough 

(3-1 ) 



S m ? I G  LOCATION - 
Susitna (West bank, adjacent t o  I- 

(West bank, Slough Mouth) (A) 

Mainstem Sus 

D. Kashwitna River (Mouth)  

A. Caswel l Creek (Mouth) 

ep Creek Slough M 

(East channel, .6 mile above Sheep Creek 

D. Slough ( .50 mile NW o f  Sheep Creek 

Slough litauth) ( F )  

7 i E .  Mainstem Susitna (Center Channel, .9 mile 
a 1 Y across from Sheep Creek Slough Mouth) (i) i! 05 W 1 "3 DB 

7---- 

Center Channel , .9 mil e above Sheep -- 
h Yo 



fable  I - Cant"- 

Channel, 1.0 mile ab  

Creek Slough Mouth) (J) 23 

A. Mainstem Susitna (Below Montana Creek 

7.0 mile below Ms 

D. Side-Slough ( \ jest  Channel, slough .25 mile 

above Montana Cree 

Montana Greek M o ~ t h )  

Susitna (West bank, s lough 

Mouth above Ftontana Creek) J- P P -  

1 

I ( E a s t  Bank, 1.0 mile above fGo.?ontana Cre-ek) 
--m--- 



Table 1 - Cont'd. 

em Susitna (1.0 mile South o f  

Sunshine Creek Mouth) 

Creek (Mouth) 

Souti1 West o f  Birci2 Creek Siouah %ead 
-P 



Table b C@%rntidd, 

SABPLING LOCATI OM 

Susitna (1.0 mile South West o f  

--.- 



SAMPL ING LOCATION --- 

I River Confluence) 

I Susi Lna ( .75 mile- North o f  

i River Conf'l uence) 

B. ghtskers Creek Slough (200 yards 

east OF Whiskers Creek) 



SMPLING SITES 

m Susitna (360 yards below 4 t h  

(200 yards below 4 t h  o f  Ju ly  Creek) -- 



Rai 1 road Bridge) 



Table 7 - Cos%t"* 

D. Madnstem Susi tna (Above Indian River) 37 W 02 N 09 

(Upper Trbi  b~t3i.y) - 
knnel Below Slough 21 (Lower) - 



Devil ' s Canyon t o  Tyone River: 

A. Deadman Greek (Mouth) 



APPENDIX VIE 

RESIDENT AND JUVENILE ANADROMOUS FISHERIES STUDIES 

Minnow Traps: 

Assemble as depicted i n  Figure 1 

One each-Miiinnow t'rbap ( I  7 1/2" long, 9" diameter, 4 square 
mesh 

One each-Mi nnow t r a p  cl i p 
One each-(4 oz. ) p i n t ,  screw-top plastic sampl i n g  b o t t l e  
15.0'-nylon seine twine, f72 

Drill 114" holes t h r o u g h  t he  plastic sampling bottle a t  90° inter- 
vals around the circumference o f  the b o t t l e  1" and 2" above i t s  
bottoma 
Dri 11 a 1 /8" hole through the center o f  the  bo t t f  2 ' s  screw cap. 
Thread a 6" piece o f  s t o u t  nylon fine through the hole i n  the cap. 
T i e  several overhead knots a t  the end o f  the fine inside the cap so 
tha t  the  cap can be suspended from the line. Tie the other end o f  
this line t o  the mesh on the minnow t r a p  near the metal c l ip  which 
secures the t r ap  s h u t .  Screw the cap onto the perforated p la r t ic  
bot t le  and the b a i t  container i s  complete. (Note-steps 1-3 slhould 
be  completed pr ior  t o  going i n to  the f ield) .  
Tie one end o f  the 15' nylon twine t o  t h e  metal c l ip  which i s  used 
t o  fasten t h e  two halves o f  the minnow trap together. 

S~tting (Figure 2 ) :  - _ 
Materials: 

One each-ice auger wi th  70" diawter  b i t  and an extension 
One each-spud bar 
One each-shovel 
One each-ice scoop 
One each-tab1 espoon, salmon eggs for b a i t  
One each-5 "wooden m2rker stick 
One each-5' orange sorve:j:;?ors f l  aggi ng tape 

Placement o f  gear. Minnow t raps can be se t  in open leads o r  under 
the i c e  i n  areas t h a t  are generally 10 inches t o  4 f ee t  deep with 
slow t o  moderate currerrts. Traps are set  a t  5 yard fqtervai s i.iith 
10 trztps per sampling s i t e .  
In order  t o  se t  a t r ap  underneath t h e  ice, shave1 a l l  snow o f f  the 
spot  selected and auger one 10 i n c h  diamter hole i n  t h e  ice. 
Clean s l u s h  and i c e  chips out  o f  t h e  hale w i t h  the ice scoop. 
Measure and recurd the deptlr of the i c e  and the waier bei-reath "Lhe 
jce. 



Figure 1. M i n n o ~  t r ap  se t  undr r the ice. 



5) Probe the river bottom w i t h  the spud bar  t o  deicr~nine the type o f  
bottom which e x i s t s  a t  the t r ap  s i  1 t, sand, g ~ ~ i t e ' l  5 tone, etc. ) , 

6 )  Place approxin'ate'ly 1 C a b l e ~ ~ d - ~ o n  o f  salmon eggs i n  the ba i t  j a r  and 
screw the top on securely. Thread the c l i p  and the attached seine 
twine through bo th  ends of the minnow t r a p  as shown i n  the illustration. 

7 )  Insert the pair  o f  metal hooks on the bottom inside edge a f  each 
ha7 8 s f  the rnqbnn~w tmp, Once attached $hese Rooks a ,% 3 i ke a 
hinge and the t r a p  can- be closed and fastened tcgether a t  the top 
w i t i ~  the metal clip.  

8) Lower the t r a p  t h r o u g h  the hole i n  the i ce  and orient the trap1 
l e n g t h  wise w i t h  the current. Feed out enough line so t h a t  the 
t r a p  s i ts  on t!?e bottom. (Note-in areas l r i t h  strong currents, 
additional weight such as a rock can be placed ins ide the t r ap  t o  
anchor the t r ap  i n  plac2.) 

9 )  Anchor the 5 f o o t  ivooden marker stick i n  the snow or i ce  next t o  
the hole as  show^ i n  Figure 1. T i e  the remaining end of the seine 
twine ft-om the minnow t r a p  t o  the marker stick, Attach approximately 
1 .5 feet of orange surveyors tape l o  the top of the s t i ~ . ;  ta h l ~ l  p 
i den t i  f y  t h e  spot,  (Note-whei: temperaWures are below free zing^, 
cover the hole w i t h  a piece a i  sl i t card5oai-d. The si i t  in t h~e  
cardboard wi l l  allow you t o  a l i g n  the seine t~ine i n  the center crf 
t he  hole so t h a t  i t  won't f ~ e e z e  t o  " ihe  edges. Then cover the 
cardboard ~ j t h  snow to  ret3rd fca Snjwmation i n  the hole.) 

10) The same general procedure i s  used t o  set minnow t r a p  se ts  i n  open 
1 eads , 

Checking: 

1 ) Minnow t raps  are rebai ted af ter  24 hours and pal I ed af ter  48 hours. 

One each-1" X 2" x 18" "3rd \a~/M-notched and 
One each-30'-36'-$72 nylon seine twine 
Two each-large (210) snap swivels 
One esch-16-24 sz. sinker 
One each-1/4-1 oz. sinker 
Six  each-'leaders ol- ganging i q i b a i t ~ d  hooks (S izes o f  hooks 

dependent on species: $4-6 fo r  b u ~ b ~ i ,  $8 fo r  
trow% 

Assembly ( F  igure 2: : 

7 Cut a l e n g t h  of seine tiqine t o  35 Feet and t ie  s 2/6 snap swivel t o  
one end; attach a 1 nz. Bell sinker t o  st$ivel. 



F igure  2. Trotline set under t he  i ce .  

16-ZY oz. SINKER 
MARKER. POLE 



2) Attach a second 2/0 snap swivel 15 fee t  from the other end o f  the 
twine. Fasten the 16-24 s z ,  sinker Lo this swivel, 

3)  T i e  a t o t a l  o f  6 overhand loops in to  the l ine B t  three f o o t  inver- 
vals between the two weights. (Note-the loops should be a? least 1 
inch i n  diameter.) 
Tie the end o f  the 1 ine, w/o the snap swivel  t o  t h e  1" X 2" X 18" 
board. Wrap the entire leng th  o f  line around the board lengthwise, 
from notch t o  notch. (Notee,b~@ not at taching the hooks u n t i l  you're 
actually se t t ing  the line, tangling and loss o f  t ime i s  avoided. 

S e t t i n g  the 1 ine (Figure 2) : 

1) To use this trotline method, a reasonable amount o f  current and a 
minimum water depth o f  2 fee t  i s  needed. A larger hole 
usual'ly used f o r  ease i n  recovery and landing fish. 

2 )  Unwind the trotline beside the hole and at tach the small bell1 
sinker t o  the end snap swivel. 

3 )  Hooks are :;-;xed variously depending upon species sought .  In 
genera! cut fish,  s ~ c h  as herring o r  whitefish are the preferred 
b a i t  f o r  burbot .  Salmon eggs singly o r  i n  clusters are pre-!rer.med 
for  t1l8o%e2;, 

4 )  Lower the sinker i n t o  the hole u n t i l  you come t o  t h e  f irst  lloop, 
where you attach a prebaited leader line. Continue lowering the 
line and attaching leaders u n t i l  a71 6 loops are  hooked up. 

5) After the 6 t h  loop, attach the  larger (16-24 oz.) sinker t o  the 
snap swivel. Lower this sinker down u n t i l  i t  rests on the bottom. 

6) T i e  a half h i t c h  around the board w i t h  the line and center the line 
and board over the hol e. The set  i s  complete. 

7)  Set two trot 'lines per samplin~ site at 30 yard  minimum intervals. 
8 )  Trot  1 ines are checked and rebai ted af ter  24 hours and pull ed after  

$8 hstsrs* 

Pulling a set :  

i 1 Reverse the s e t t i n g  procedures. As the l ine i s  pul i ed  i n ,  themove 
the hetsks and s .a" n kess and yew4 nd the % i n @  on t h e  board, 

Hook & Line (Jigging): 

One each-fi berglass j i gg ing  pol E (Approx, length-?.  5 '  ) 
EE6"-.20 Ib. test, ~sn6s;filament finwe 



Figure  3. Hook and l i n e  j i g g i n g  under the ice. 



One each-pack, assorted weiqhts 
One each-pack, assorted single shank  fish hooks (size-10 t o  
5/01 

S e t t i n g  (Figure 3): 

One each-ice auger w i t h  6" t o  10" diameter b i t ,  p l u s  an extension 
One each-spud bar  
One each-shave1 
One each-ice scoop 
Bai t-salmon eggs, salmon roe, whitefish, herring, etc. 

1 ) Placement o f  gear. The hook and 1 ine technique o r  jigging can be 
used in a l ~ ~ o s t  any area of the river t h a t  has s t ab le  ice conditions 
with a t  least 2 f e e t  o f  water beneath the ice. However, i t :  is 
generally reserved for use in deeper sections o f  the river such as 
pool s, eddys, and t r ibutary  mouths .  

2) When f i sh i ng  through the ice, shovel a l l  snow o f f  the sampling s i t e  
and auger one 6" t o  ID" diameter hale i n  the i c e  f o r  each j i g g i n g  
s i t e .  J i g g i n g  holes should  be drilled no closer t h a n  5 yards apar t  
and 2 units o f  gear fished per sampling s i t e .  

3 )  Clean slush and i c e  chips out  o f  the hole w i t h  the i c e  scoop. 
4)  Select the hook and b a i t  o f  your choice, (Table 1).  
5 )  Affix  the hook and b a i t  of' your choice t o  the 20 i b .  test  mono- 

filament l ine whjch has previously been wound on the jigging pale 
handle and threaded through the eyes o f  the pole. 

6 )  A sinker can a l s o  be attached above o r  below the bai ted hook i f  the 
current a t  the sampling l i t e  warrants one. 

7 )  tower the hook, line, and sinker through the hole in the i c e  into 
the water u n t i l  the sinker rests on the bottom or a t  a satisfactory 
depth.  -. 

8) Note the t ime  and begin bobbing the  jigging pole up  and dobin gently. 
A t  t h i s  point the procedure can be continued u n t i l  a fish i s  caught ,  
the b a i t  i s  lost ,  o r  u n t i l  the sampler decides t o  change b a i t ,  
tackle, o r  move t o  a more productive site, 

9 )  Standard  effort forms should be f i l led o ~ t  completely regareding 
spts and hab i ta t  f ished. The unit of e f f o r t  consists o f  man hours 
spent f i s h i n g  per baited hcok. 

Burb0.t Sets (Under ice Appl ication On1 yf : 

Assemble as depicted i n  Figure 4 

i;ne each-1" X 2" X 18" board MY-notchgd ;dens 
15'-80 i b s  test nylon line, yeflow 



Table 1. Preferred hook size and b a i t  type by f i s h  species. 



Figure 4. Burbot s e t  under the i ce .  



Two each-No. 210 brass snap swivels or No. 1500 t r o t  l ine  cl ip 
One each-4 oz. lead weight  
Two each-wide rubber bands 
One each-single shank f i sh  hook (size-No. 10 t o  No. 510) 
One each-9" leader 1 ine (nylon o r  monofilament) 

Wrap a rubber band around each end o f  the notched 1" X 2" X '18" 
board, about 3 112" from the ends. 
Tie one end o f  the 15 '  p iece of 18 i b .  test  nylon line t o  the 
center of the notched bcard w i t h  a ha1 f hitch. 
Wind the  remainder o f  the nylon line around the 1" X 2" X 18" board 
betweeln i t s  notches 
T i e  a 210 snap swivel  t o  the free end o f  the nylon line wi th  a 
clinch knot and at tach a 4 oz. l ead  weight t o  the swivel .  Secure 
the  silgker t o  tke board w i t h  a rubber band. 
Use another cl inch k n o t  t o  at tach  the 9" leader 1 ine t o  the single 
shank f i s h  hook o f  your choice. The other end a f  the leader should 
be t i e d  t o  a 210 snap swivel  o r  a No. 1500 t r o t  1 ine clip. 
this  hook and leader assembly can be attached t o  the b u r b o t  se t  
when you are ready t o  make your set. Hooks and leaders can be made 
up  in groups of 8 t o  12 and inserted i n  sheets o f  cardboard which 
are labeled according t o  hook size.  Use o f  this method provides a 
safe and e f f i c i e n t  way o f  t ranspor t ing  and s tor ing  hooks which are 
easi ly  accessible when needed. 
T i e  an overhand knot w i t h  a I "  loop i n  the 50 l b .  nylon '"ne 
approximately 12" above the lead weight  assembly. 

Setting (Figure 4): 

Material s : 

One each-ice auger 
One each-spud bar 
One each-shovel 
One each-ice scoop 
One each-5' st ick wi th  orange surveyors tape attached 
Bait-herring, salmon eggs, cheese, eti. 

Placement of gear. Usually an area 2 '  t o  7 '  deep w i t h  slow t o  
moderaxe curvent and stab1 e conditions, 
Shovel a7 1 snow off the spat selected and auger one 6" t o  10" 
diameter hole i n  the i c e  fo r  each burbot se t  t o  be put out .  Holes 
should be sp~ced  a t  5 yard intervals w i t h  5 sets  fished per sampling 
s i t e ,  
Clean slush and i c e  chips out  o f  the hole w i t h  the ice scoop. 
Select the hook and b a i t  o f  your choice. 
A f f i x  t h e  baited hook and leader t o  the snap sivivel by the 4 oz. 
lead weight  o r  t o  the 1" loop above i t .  
Lower the hook, line, and sinker through the hole i n  the i c e  into 
the water u n t i l  the sinker rests on Lhe bottom o r  a satisfactory 
d e p t h  * 



Using the remaining line, t i e  a hal r  h i t c h  around the middle o f  the 
notched board. Center the  line in the middle o f  the hole and lay 
the  board across the hole. (Note- ia below freezing weather, place 
a s l i t  piece of cardboard under the board so t h a t  i t  covers the 
hole* Then cover the s e t  w i t h  snow. T h i s  w i n  retard i c e  Formation 
i n  the krcble. 
Erect a 5' s t ick near the s i t e  and t i e  orange survejlors tape t o  i t s  
top t o  mark the l o c a t i o n  o f  the burbo t  set .  

Checking: 

Burbot  se ts  are checked and rebaited af te r  24 hours and pulled 
a f  Ley 48 hours. 

Gill Net: 

S e t t i n g  (Figure 5): 

Material s : 

One each-Gill net ( l e n g t h ,  d e p t h  3 mesh s i z e  vary depending on 
species and size o f  an t i c ipa t ed  catch. Enter on data  
dorms specifications and quantity. 

One each-ice auger w i t h  a 10" diameter b i t  and an extension 
One each-murphy s t i ck  
One each-spud bar 
One each-hooked po le  (approx. 6' t o  8'  long)  
One each-shovel 
One each-ice scoop 
60'-114" nylon line 
Two each-stout wooden end poles (approx. h e i g h t  10' t o  15 ' ' )  
3.0' -orange surveyors f l a g g i n g  tape 

Q _ 
P I  acernent o f  gear. Under-ice g i  1 lnets are general 1 y utilized -in 
the wider and deeper stretches o f  the river w i t h  slow t o  moderate 
currents. However, by roll ing up the 1 e n g t h  and width o f  the n e t ,  
they can be set  i n  Z r i b u t a r i e s  and side-sloughs t h a t  are as small 
as 3' deep and 10' wide. Set only 1 gillnet per sampling s i t e .  
Bore holes w i t h  the i c e  auger along the general line o f  set  t o  
determine the d e p t h  o f  the water under the ice. 
Shovel the snow from the i c e  along a transect where the net wi '17 be 
set .  The  l e n g t h  o f  t h i s  transect should be  equal t a  the l e n g t h  of 
the net. 
Measure o f f  the hale  centers t o  be drilled along the transect so 
that they correspond w i t h  the l e n g t h  o f  the Murphy S t i c k .  Mark 
these auger paints by s t a r t i n g  them w i t h  the spud bar. 
t lslng a 10" auger, d r i l l  a cluster of three or four  holes throiugh 
the ice a t  the end points of t h  net and a single hole a t  each auger 
p o i n t  i n  between. I f  t h e  ice i s  t h i c k ,  bore a l l  the holes one-half 
way, add t h e  entension t o  the b i t ,  and t h e n  f i n i s h  d? i ' l l ing  the  
hol es, 



Figure 5 .  Gillnet set  under the ice .  



T i e  the 114" s e t  line t o  the loop in the f l o a t  l ine  attached a t  t h e  
lead  end o f  tne Murphy S t i ck .  Push  the Murphy Stick under the i c e  
and maneuver i t  i n  a direction t h a t  i s  slightly upstream o-f the 
next h01 e m  
Partner holds a hooked pole straight down the second hole t o  catch 
the Murphy S t i c k  as i t  swings downstream i n  the current o r  torque 
on the b u t t  end u n t i l  the lead end appears i n  the hole. 
Use the hooked pole t o  catch the  loop i n  the f loa t  1 i ne  which i s  
attached t s  the  set 1 ine, Untie the  se t  l i n @  and secure i t  a% the 
hole w i t h  the spud bar. Withdraw the i4urphy S t i ck  from the i n i t i a l  
hole and repeat the process listed above until the s e t  line is 
s t r ung  t h r o u g h  the f i n a l  hole. 
Roll the net t o  the proper height so t h a t  the f loa t  line will no t  
contact the  i c e  and freeze in, 
T i e  the s e t  l ine t o  one end o f  the g i l  lnet and pu! 1 the other end 
o f  the  s e t  l ine  t o  string the net under the ice. 
Before the net i s  pulled completely through, an end pole i s  a t t a ched  
t o  the end still on the ice. T h i s  pole must be stout and long 
enough t o  reach the river bottom and protrude two t o  three f e e t  
above the ice,  
The end pole should be secured either by anchoring o r  d r i v i n g  the 
lower end in to  the river bottom or by lash ing  the top  end t o  a 
cross pole frozen in to  the ice a t  the surface. 
Attach the f i n a l  end pole t o  the other end o f  the net after pulling 
i t  the remainder o f  the way t h rough .  Be careful not t o  pull too 
hard  and lose the f a r  end. Secure the f ina l  end pole, 
Cover the holes a t  each end a f  the net w i t h  snow t o  r e t a ~ b  their 
freezing . 
Attach orange surveyors tape t o  each end pole t o  mark the set .  An 
il9ustrat.ifan of  the f jna l  set  i t enclosed, 

Checking : 

1 ) Under-ice gillnets are picked af ter  24 hours and pulled af ter  48 
hours, = .  

O~en Water Sam~Hina $echnfaue~ 

M i  n n o r  Traps (Open Water Appl ?cation) : 

Assemble as depicted i n  F i g u r e  5: 

Materials: 

One each-Minnow t r a p  (17 112" l l o g g ,  9" 'diameter, 1/4" sqliare 
~ e s k  

One each-Minnow t r a p  c l i p  



Figure 6. Minnow t r a p  s e t  i n  open water. 



One each-(4 oz.) p i n t ,  screw top plast ic  sampl inj b o t t l e  
15.0' -nylcn seine twine, #72 

1)  Drill 1/4"holes through the plas t ic  sampling bot t l e  a t  FiOB inter- 
va ls  a~ourrsd the circumference o f  the b o t t l e  1 " aar%d 2" "abo -i its 
bottom. 
Drill a 118" hole through the center o f  the bottle's screw cap. 
Thread a 6" piece o f  s t o u t  nylon 1 ine through the hole in t h e  cap. 
Tie several overhead knots a t  the end o f  the line inside the cap so 
t h a t  the cap can be suspended froni the 1 ine. T ie  the other end o f  
this l ine t o  the mesh on the mincow t rap  near the metal c l i p  which 
secures the t r a p  s h u t .  Screw the cap on20 the perforated p l a s t i c  
bot t l e  and the b a i t  container i s  camplete. (Note-steps 1-3 should 
be completed pr ior  t o  going i n to  the f i e l d ) .  

4 )  Tie on? end o f  the 15' nylon Wine t o  the metal cl ip which i s  used 
t o  fasten the two halves o f  the minno~i  t r a p  together, 

S e t t i n g  (Figure 6): 

One each-5 "wooden ma~ker stjek 
One each-1.5' orange surveyors i l aggsng  tape 

1 j Placement o f  gear. Minnwq t raps can be se t  i n  areas that  are 
general 1 y 10" ta 4 '  deep w i t h  s7 ow t e  mderate currents. Traps a, i 
se t  a t  5 yard intervals w i t h  10 traps per sampling s i t e .  

2) Measure and recard the depth o f  the water. 
3) Using s i g h t ,  pole, o r  a lead igeight t i e d  t o  a heavy nylon seine 

twine probe the river bottom t o  deternine the type o f  bottom t h a t  
e x i s t s  a t  the sampljng s i t e  s i l t ,  sand, gravel, stone, etc.) and 
~ecolrd on habi t a t  fo"n"m, 

4)  PI ace approximately 1 tablespoon of salmon eggs i n  the b a i t  j a r  -and 
screw the top on securely. Thread the cf ip and t h e  attached seine 
twine through both ends o f  the minnow trap as shown i n  the illustration. 

5 Insert the pa i r  o f  metal hooks or, the bottom i ~ z s i 4 e  edge elf each 
ha l f  o f  the minnoig t r ap ,  Once attached these hooks ac t  like a 
hinge and the trap can be closed and fastened together a t  the top 
w i t h  the metal clip. Refer t a  iliustraxian. 

6 )  Toss the t rap  r j u t  in to  the kgater srr that i t  b~.comes oriented length  
wise wi th  the current. Feed out  enough line so tha t  the trap sits 
on the bottom. (Note-in areas w i t h  s t rong currents, additjonal 
weight such as a rock can he placed ins ide  the t r a p  t o  anchor t h e  
t rap i n  place.) 
Anchor the 5' tqoode~ marker st'l'ci: f R the gmund alang the river 
bank as shown lcnin the illustratisn. Tie t h ~  re~aining end o f  the 
seine "Lwine from the minnow t rap t:: the marker stick. Attach 



approximately 1.5 feet o f  orange stjrvtyors t z p n  t o  the t o p  o f  the 
st ick t o  h e l p  ident i fy  the $ P O L .  

Checking: 

Minnow t r a p s  are rebaited after 24 hours and p u l l ~ d  after 45 hours. 

Beach Sejne: 

Assembly (Figure 7 )  : 

Two each-8' pol es { al uni num o r  =wi  11 ow) 
One each-25' t o  100' beach seine, 6' deep, desired mesh s ize,  

seighted bottom l i n e  and trailing center t rap  (l!engtk,  
mesh size, depth  nf seine used t o  vary w i t h  s-lrnplirpg 
si tuat ion.  Specs will be entered o~ data form). 
Amount o f  water actually fished will bz highly 
variable i n  upper sampling areas, i =e.,  samples 
not quantitatively comparabl e, 

30' -$36 tarred nyi on szine 2842ne 

T i e  each end o f  the s e i ~ e  net t o  an 8' pole us ing  the tarred riylon 
seine t:qine, aligning the weighted bottom -a ine w i t h  the base o f  
each pole. 

Beach Sejne Haul: 

TP${~ each-crew members equipped w2"c h i p  boots o r  chest v~;kders 
Tno each- 2 112 gallon sample buckets 

- I  

Anesthetic (MS-222 o r  equivalent) 

Select a su i tab le  seining area at t h e  sampling site. {Note-the 
s i t e  shoirld be free o f  debrfs 311d s8:ags, and allow safe i ~ a l  k j n g  
ccndi t icas.  1 
One crew member (A)  - remains next t o  s!~ore hand1 ing  cine pole o f  the 
sejwe, 
The second crew member (3) enters the wa%r channel handling the 
remaining pole. The  seize i s  stretched tezrvecrr - A and B sc t h a t  the 
center trap L trailing upstream, ( f igure  13b).  [ ~ o t e q h e  se-ine 
may be rol led  onto the pofcs t o  decr2ase the seine length  t o  ithe 
desired distance. Roll even quantities a f  seine net onto both 
poles to rnaintairt the center t r a p  112 !ray between etich pale*) 
Both  crew members i9~aI k a t  an even pace domstream. {Note-care rnlrst 
bz taken to keep the weighted bottom line of the seine i n  contact 
with "he substrate to prevent f i s h  escapement under the net.) 



Figure 7. Beach Seine 
% 



When the desired distance is sampled, - A stays s ta t ionary  while - 6 
walks downstream and toward shore, 
When 1/2  o f  the seine l e n g t h  rernains between - B and shore, - B walks 
towards A+* 
B o t h  p o l s  are he ld  together and the seine i s  brought  C 3  shore by 
grasping the weighted bottom 1 ines and pulling the seine so t h a t  
the  center t r a p  t ra i ts  the net. Note-the weighted bottom l inle 
must continually remain i n  contact with the substrate u n t i l  thle 
s e i  ne retrieve i s  complete. ) 
Place a l l  captured fish i n t o  the sampling bucket containing water 
and anesthetic, 
Complete desired analysis on fish, return f i s h  t o  bucket containing 
clean water, and ref ease fish af ter  anesthetic recoifery i s  comlpl ete. 
Roll net on to  poles when sampling i s  completed and allow beach 
seine t o  dry before s tor ing .  

Hook and Line: 

Assembly: 

One each-7' casting rod or 5.5' f l y  rod 
One each-medium s i z e  casting reel or f l y  reel 
Use 6-30 l b .  t e s t  for l ine i n  cas t i ng  rod with a lighter 

test  f o r  leader. For f l y  f i s h i n g  u s i n g  i !oat ing f l y  
line w i t h  10 inches o r  lighter t e s t  for leader. 

One each- tack1 e box rv i  t h  assorted ! ures , i! i o s  , sing! e 
hooks, weights, snap s t ~ i ~ ~ e !  s, extra 1 ine, bai l  
springs, etc  . 

Setting: - - 

Bai t-single s a l ~ o n  eggs. salmon eggs i n  clusters, corn, 
o r  a r t i f i c i a l  lure, etc,  

Placexent of gear. Begin f i s h i n g  by us ing  a s t a n d a r d  method of 
casLi13g and reeling i n .  For f l y  f i s h i n g ,  yrQ?s techn ique Ray vary 
b u t  your f i n a l  goal i s  t o  catch f ish.  
Selec t  an app rop r i a t e  hook s i z e  and bai t  o r  proven a r t i f i c i a l  lure. 
Affix the  hook and b a i t  o r  lure t o  your saap swive l .  
A sinker may be used when u s i n g  kook and b a i t ,  
Mote the time and begin f i s h i o g  u n t i l  you are successf~60r change 
b a i t ,  lure,  or hook s ize ,  or m v e  to a more productive s i te .  



Checking: 

1) Record f i sh i ng  t ime i n  0.25 hour increments. 
2) Record hook s izes and b a i t  types o r  lure s i z e s  and types fo r  each 

sampling s i t e .  

Ma t ~ r i a l  s and procedures w i  1 l be provided upon receipt o f  
operating icstructions from the manufacturer, Smith-Root, Inc. In- 
formation a v a i l a b l e  i s  attached. (Appendix V, Section B . )  

Open Water Gill Net  rift and Set )  : 

S e t t i n g :  

One each- f loat ing g i l l  net ( l e n g t h ,  dep th ,  and mesh s i z e  
vary, gear specifics to be recorded on da ta  sheets). 

One each-orange f l o a t ,  24" i n  diameter 
Qine each-outboard mtor 
One each-pi verboat 
One each-Anchor 

1)  D R I F T g i l I  nets will he f i shed  by p u l l i n g  t h e n e t o u t ,  as nearly 
perpendicular t o  the river channel as possible, w i t h  the outside 
end of the f l o a t  l ine attached t o  a buoy and the other end held in 
the boat. Operate the boat under j u s t  enough power t o  keep the net 
reasonably s t r a i g h t  and perpendicular t o  the current. Mainstem 
areas fished by the method should be substantially free of surfa'dt 
end subsurface debris and sufficiently shallow enough t o  allow t h e  
net  %a reactl w-f" t h i n  a f ~ o t  o r  less s f  the battom* G i l l  nets w i f  l 
be drifted once a maximum a f  100 yards a t  each sampling s i t e .  

2 )  SET g i  17 nets will be deployed by a l l  crews i n  slack water areas 
and eddies on S u c i t n a  River mainstem, 

3) Deploying a g i l l  net i s  achieved by tying one (1) end o f  the f loa t  
line t o  the shore and " p l a y i n g  out" the net from the s ide  oi- bow o f  
the  boat and then reledsing the end o f  the lead l ine and f ' ioat line 
respect5veiy. Proper1 y positioned, the. net should extend offshore 
i n  a s t r a i g h t  3 ine o r  w i t h  a slight downstream arc. 

4) Pulling a set g i l l  net i s  achieved by t ak ing  the anchored end f i r s t  
i n t o  the boat and going ashore as you restack the net. Stacking 
the net i s  accomplished by coiling the lead line and f l o a t i n g  line 
i n  two separate piles leaving the net i n  between. 



Checking: 

1) DRIFT g i l l  nets are monitored and  picked after  each d r i f t  through 
the sampling s i t e .  

2 )  SET nets are picked a f t e r  24 hours and pulled a f t e r  48 hours. 
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HOW The 4047 Works 

Uhen the 4041 i s  i n  opera t ion ,  the four  parameters are  

being measured sirn~l taneousl y a t  the sonde u n i t  (underwater u n i t )  . 
The resulting s i g n a l s  are trinsmitted i n  paral le l  up the cab le  

t o  the indicator unit .  In t h e  indicator u n i t ,  the s ignals  nay be 

amplified o r  shifted. A f t e r  this processing, the s igna l s  are 

ready t o  be selected by the user ( v i a  the panel switch) for d i g i t a l  

conversion and immediate read-out ,  

Cal i bra t i on  control ( s )  fo r  each parsmeter a re  provided on 
- 3  ' the f r o n t  panel o f  the i n d i c a t o r  u n i t  f o r  user access. inese con- 

trols a r e  used t o  a d j u s t  the instrument befo re  ~ o i n g  t o  the f i e l d .  

T h i s  pre-field calibration a d j u s t s  f o r  changes due to 

new pH f l u i d ,  a. fresh D.O. membrane, re-polished conductivity 
a 

electrodes, and sa on,  

Zero-adjust  controls  are - not provided because the  4041 

c i rcu i t s  automatically nu1 7 any zero-afisets t h a t  may a p p a r  

in the system, 

Some Details 

Twelve wires connect the sonde u n i t  t o  the indicator  u n i t :  

( 4 j  f o r  Conduc t iv i ty ,  (1) each fo r  pH, D.O., and Common; (3) for 

Temperature; and ( 2 )  f o r  Power. 

Temperature i s  measured by a h i g h  accuracy thermistor, 

whose resistants goes down as i t s  temperature incr~ases.  The 

thernistor js i n  the slim s t a in l e s s  steel t u b e  in the  bottom of the 

sonde u n i t .  T h i s  single temperature s ignal  i s  used t o  gencrate 



the automa t i c  temperature compensation for the other  three par2meters. 

Dissolved Oxygen i s  measured by the popular Clark polaro- 

g r a p h i c  c e l l .  I t  i s  t h e  plas t ic  dev ice  w i t h  a gold  ring in i t s  

end and a dull si lver  pel le t  i n  i t s  center cav i t y .  As oxygen 

d i f f u s e s  t h r o u g h  the Teflon membrane (according t o  i t s  partf a1 

pressure), i t  i s  reduced by a polarizing vol tage establ ished between 
i 

the gold and silver electrodes. T h i s  produces a measurable 

current proportional t o  the pa r t i a l  pressure. A constant  po- 

l a r i z i n g  vo l t age  i s  maintained by the small, 2.7 v o l t ,  mercury 

b a t t e r y  located in the sonde u n i t .  Th is  battery should be 

changed approximately every three months. See the mi ntenance 

sec t i on  f o r  direct ions.  

The pH o f  the sample i s  measured using a pE-sensitive g l a s s  

electrode, w h i c h  due  t o  the sample pH, reaches a cer ta in  potent ia l  

w i t h  respect t o  a reference electrode. T h i s  po ten t ia l  i s  amp1 i- 

f i e d  and buffered by the c i r cu i t s  i n  the sonde u n i t ,  and the 

result ing signal i s  sent t o  the indicator u n i t .  The pH electrode 

i s  the g lass  t u b e  w i t h  the small b u l b  on the end. The reference 
- * 

e lect rode i s  covered by a l a r g e r  w h i t e  p las t i c  cover. 

Conductivi ty i s measured u s i n g  the four-el ~ c t r o d e  technique. 

A large enough current is forced between b o  electrodes, t h r o u g h  

the resistive sample, t o  create a certain potent ia l  hetween two 

o ther  electrodes. The current  required t o  maintain t h i s  potential 

i s  proportional t o  the conduct iv i ty ,  and this current is measured 

f o r  display. The conductivity probe i s  easily recognizable  by i t s  

gray epoxy body w i t h  four  electrodes protruding from i t  i n to  a 

white p l a s t i c  c e l l .  - 



The  d i sp l ay  i s  read in t h e  following manner: temperature, 
9 

pH and dissolved oxygen a re  read out d i r ec t l y .  For example, a 

temperature o f  21 . B ~ C .  will be displayed as 21 -8. A D.0. o r  

pH reading o f  8.1 will be displayed as 08.1. Conductivity i s  

read o u t  d i rec t ly  on the 2K scale. I f  the 20K scale is being 

used the number t h a t  i s  displayed will need t o  be mu1 t i p l i e d  

by 10. In the 200K scale the r e a d i n g  will be 341 t i p l i e d  by 100. 

For example, suppose the sampl s be ing  measured has a conducti- 

v i t y  o f  1527 uS/cm. Using the 2K scale the d i sp lay  will show 

1527 (direct  read-out) .  Using the 20K scale the display will 

show 153 (153 x 10 = 1530 uS/cm.). Using the 200K scale the d i s -  

% p l a y  w i l l  show 015 (015 x 100 = 1500 uS/cm.). 

INITIAL PREPARATION 

Your system has andergone a t ho rough  calibration and t e s t i n g  pro- 

cedure i r rmediately pr ior  t o  shipment. There a re  a few precautions 

that  should  be taken, however, before you attempt t o  connect the 

system components for  operation: 

BATTERY CHARGE: T h e  battery shou ld  be f u l l y  charged when 

you receive i t. I t  is adv i  sabl e however t o  charge t he  b a t t e r y  

fo r  a period o f  24 hours t o  avo id  an unexpected losls o f  power 

d u r i n g  operation. 

UNDERNATER CONNECTORS: In order t o  prevent unnecessary abrasion 

o f  the seal i n g  surfaces o f  any underwater connector pair, a very i i g h t  

c o a t i  ng of the under#~ater connector l u b r i c a n t  should  be  appl  ied 

t o  b o t h  sealing surfaces beisre you attempt t o  mate them. 



CONNECTING THE S E T E M  CONPOMENTS 
P - - - d - - l < - "  --*- 

SONDE UNIT  TO UNDERWATER CABLE: T h i s  'paragraph appliels only 

t o  those un i t s  t h a t  were ordered w i t h  Marine Connectors. Con- 

nect the Sonde U n i t  t o  the Underdater Cable by carefully a1 igning 

and mat ing the two halves o f  the 1 2 - p i n  connector p a i r .  T h i s  

opera t ion  often requires considerable force and care.-shoulid be 

tsken t o  expel any a i r  t h a t  may be t r apped  w i t h i n  the connector 

c a v i  t y  . 
CIRCULATOR MOTOR TO SONDE UNIT: Th is  paragraph app i  i e s  only 

t o  those units t h a t  were ordered w i t h  a Circulator. Connect the 

( 2 - p i n )  connector t h a t  breaks o u t  i r o m  the top  cap connectlor 
% 

t o  the ?-p in motor 1 ead by a1 i gn ing  the l a rge  p i n  on t h e  male 
I 

ha1 f wi t h  the r a i  sed nub on the iPmal e ha1 f .  Expel any a i r  thaf  

may be t r apped  w i t h i n  the connector ;avity. 

BATTERY PACK TO INDICATOR UNIT: Attach the battery c a b k  tts 

the I ~ d i c a t o r  Unit connector marked "12 VOLTS DC INPUT". 

CALIBRATION 
---I__ 

The procedures f o r  cal  i b r ' a t i n g  t h e  4041 are simple and-easy 

t o  perform. Sowever, i n  o rde r  to expect ~ o o d  results i n  t h e  f ie ld ,  

a1 l cal i b r a t i o n  checks which  are pertinent t c  t he  measuring sys- 

tems must be.performed. TAKE NO SHORTWUTS. - T h i s  is impor tan t  

since cal $ b r a t i o n  errors will  be reflected f n  the accurally o f  a l l  

subsequent measurements. 

FREQUENCY OF CALIBR4TION: A complete cal i bra t i on  check should  

be accompl ished before going to,  and a f t w  returning i r o m  the 



f i e l d .  T h i s  dua l  ca'ibration procedure w i l l  a f fo rd  judgment as 

$" +<.ig.g, "It, LO d ,  ,, + ~ , e  t o  sensor fouling and t o  the frequzncy and type of 

sensor maintenance required between f i e l d  operations. Because 

o f  a m u R i  t:lde o f  variables  encountered under differing f i e l d  

conditions, there i s  no rule-of-thumb i n  establish in^: 1) the 

l eng th  of t ime  t h a t  a system may be deployed w i t h o u t  recalibration 

or  2 )  the extent o f  cleaning and maintenance required between 

f ie ld  operat ions.  These judgments  a re  made on a case-Sy-case 

c i s  and should  be expected t o  change i n  t fne.  

CONDITIONS: The c a l i b r a t i o n  prot2dures should be carried 

o u t  i n  a place where ambient  conditions are under control and 

'where there i s  a readi ly  av~ilable supply o f  distilled or 2e- * 

ionized water, re1 i a b i e  ca i  i b r a t i o n  5:andard solut ions 2nd nain- 

tenance it2ms. Generally, the laboratory i s  best su i ted  b u t  a 

f i e ld  of f ice  o r  closed-in shelter nil3 suffice. 
X, 

REQUIRED FRTERIALS: In order to properly t a l  i b r a t t  the 

4043 the following items will be needed: 

7 )  Calibration Cup ' - sl 

2) 'Tw ref i a b l e  KC1 standard so'lu"rions (known conductivity) 

3) Two ireshiy prepared pH b u f f e r  solutions. Generally 
pH 7.0 and either pH 4.0 o r  9.18 are used, depending 
upon the neasuri ng ass$ gnmsnt. 

5) Absorbent tissue 

6) T1.ro scredrivers fsupp? ied i n  Rccessary Kit) 

CALIBRATION PROCEDURE: A t  least  one hour pr ior  t a  cal i b r a t i n g  

the system (preferably t h e  n i g h t  befare), "Lake the fol?owing 

preparatory s tepr . 



I f  Remove t he  "Storage-Cup' from the Sonde Uni t .  

2 )  Remove the p r o t e c t i v e  guard from the dissolved oxygen 
sensor* 

3) Instal l  the "Cai ibration-Cup" on the Sonde Unit, and f i l l  
t o  the brim w i t h  t a p  water. 

4)  Seal the Calibration Cup with the so f t  plast ic  cap and 
%! store the sonde :;zFt, calibration stanrlards. :+ :".the. 

distilled water a: cc.~stan", room "remperatbt3e for  a t  
leas t  one hour i n  ~ r d 5 r  to b r i n g  the various sensors, 
temperature comp~nsa t i n g  elements, and the cal ib ra t ion  
solutions in to  them31 equilibrium ( w i t h i n  a few degreesf 

A l l  o f  the cal ibra t ion cont ro ls  are located on the f r o n t  panel af 

the Indicator U n i t .  Adjust i i le~ts, i f  necessary, should be made i n  

the following manner: 

1 ) Renrove the appropriate seal-scre~ for  the psrametsr 
Seing ad:usteb. 

* 

2) Insert the small screwdriver through the access hole and 
a d j u s t  the cal i b r a t f  on control i n  the d i r e c t i o n  whict 
b r i n g s  the i%eading in to  a g r e e r n ~ t  w i t h  the va'iule a f  the 
standard solut ion being employed. 

3 )  Rep1 ace the seal -screw. a 

A --- RINSE STEP w i l l  be  use5 several times d u r i n g  the c a l  i boa t ion  

pracedure. I t  i s to be p e r f o r a ~ d  i n  the fof 'l ow-i ng mannelr: - -Fi 1 1 

the calibration cup halfway w i t h  de-jcniz~d water (or distilled). 

Snap on the s o f t  plas t ic  cap; shake the sonde u n i t  f o r  tor] secandi 

and t h e n  pour cut the water. Rspea-5 twice mxre u s i n g  fresh de- 

ionized water. Remave the cup and s h a k e  2s m c h  af the rinse 

walsr as possible from the electrsdes. 

DISSDI. \ IED OXYGEN SLISWaIP,TICEN: The D i  ssol ved Oxygen systern 

i s  t& $jrst $0 $e caf $$rated sirice the wa':er3 t h a t  hzs lbemi stared 

i r r  the cat ib ra t ion  cup  i s  used t o  mairrtain contra1 of t h e  tsmp- 

f r a tu rg  i ns ide  the cup.  The cal i b ra t ion  standard i s  "watey-  



sa tu ra t ed  a:r a t  the temperature of t h e  D.O. cel I". . 
Invert the Sonde Unit and renove the so f t  p las t ic  cap. Paur 

o f f  enougi~ bdaiater t o  bring the level t o  just below the D-.O. mem- 

brane-retaining O-ring. With a c l e a ~  paper towel or  i i rs r re  ;lot 

any moisture from the D.0, membrane, Cover the calibration cup 

mouth w i t h  one o f  the hard plastic caps provided in the Accessory 

Kit. - .Th is  w i l l  keep drafts  from bf owing on the menbrane. 

not seal the cup w i t h  the s o f t  p l a s t i c  cap, because t h a t  could -- 
cause a part ia l  -pressure change in the cup. ga i t  approxirsle'ly 

5 minutes, or u n t i l  t h e  reading i s  stable, t h e n  switch 'to the 

TEMPEIL4TURE position and record the temperature reading.  Refer 

t o  the solilbil i t y  table f o r  the correct oxyaen concentration a t  

this temperature. Since the t a  ji e \iali;es r l%r Ca clr?c2rtra ticns 

a t  Standard Pressure i t  will be necessary t o  correct the va lue  far  

loca,l barometric pressure, T h i s  should be done i n  tho following 

Currect D.0. Set t i ng  = (Pressure/76 ) x (Table value a t  
Cup Temperature) 

EXAMPLE: I F  -T = 28.7 '~ and Pressure = EOOiis;; 
-. 

Carrect D.0, Setting = (800m3/75 1 x (7.57mg/l) = 8.07ag/l 

I f  you don't have a barnmeter, t h e  equivaient gressirre my be 

est imted f 1-om your a1 ti tvde by recall i n q  t h a t  atmospheric pressure 

drops from s tandard spa-1 eve1 pressure (760mx Hg) a t  t h e  approximate 

r ; i t ~  of 2 . 5 m  for every 100 feet o f  elevation. Therefore, the 

approximate atmospheric pressure a t  an a i t i t u d e  of 1240 fee t ,  f o r  

example, would be: Local Atmospheric Pressure = 75Cm - j2.5 x '12,4) 

= 7 2 9 m ~  Mgl 

Adjust  the Ojrsofvec! Oxycen caf i braZion control u n t i l  the 

proper vaf ue rounded t o  fiearest t e n t h )  i s  displayed. Pour aut  



the water; and t h e n  follcw with  t he  EINSE STEP. 

pH CALIBRATION: Calibrating the pH system requires the use 

o f  two pH buffer so lu t i o~ . c .  Depending upan t h e  application, 
- - 

either pH 4.0 o r  pH 9.18 i s  used in addition-to pH 7.0. Invert 

the Sonde Unit and f i l l  the calf brat ion cup with fresh pH 7.0 

buffer so lu t ion .  Switch t o  "pH", and w a i t  approximately 5 min- 

utes f o r  thermal equilibrium. Then a d j u s t  the pH Calibration 

control until 7.0 is displayed on the read-out. 

Pour out the 7 .0  buffer and repeat the RINSE STEP. i n v e r t  

the Sonde U n i t  and screw on the calibration cul;; f i l l  ~ d i t h  9.78 

o r  4.0 buffer. A f t e r  approximately 5 minutes, a d j u s t  the pH 
B 

"Slcpe" control u n t i l  either 9.2 or  4.0 i s  displayed on t h e  
.p 

read-cut.  Pour o u t  the b u f f e r  and repeat che 2INSE STEP 7 !wo 

Times, 

CONDUCTIVITY CALISIWTIGN: Atfer the second RINSE STEP, 

take a clean paper towel o r  t i ssue ,  and b l o t  mast a i  the wisture 

i n  the electrode area sa t ha t  the sti idard will not suffer - 

dilution, 
- .  

In s t a l l  a clean calibration cup and inver t  the Sonde Uni t .  

Th2 Conductf v i  ty system i s  ca'i i b r a t e d  u s i n g  a t  least  t\@ prepared 

';!:I s tandard  salrltions wi th  a known conductivity a t  25°f.. From 

the table select two standard solut ions w i t h  values of apprcximately 

one t h i r d  and t:a t h i r d s  of t h e  ranae y3u are most 1 i kely to en- 

counter i n  the f ie ld .  For e x a ~ p f e ,  if  you are  going t o  be working 

i n  f resh water (0-2K scale) you would want to use a 0.0'1M standard 

and a 8,085M s tandard ,  Select the mare concentrated a f  the &%Q 

s tandards  and pour i t  stawly down the side o f  the calibration cup 

un t i l  ful I. If these are any bubb? es in the bores of the con- 



d u c t i v i t y  cel l  block, f i l l  the cal i b r a t i a n  cup again. When the 

reading i s  s table ,  a d j u s t  the Conductivity c a l i b r a t i o n  controi 

un"ci the display matches the value listed i n  the table. Empty 

the c a l i b r a t i o n  cup and repeat the RINSE STEP Two times. Pour 
P --- 

in the second standard.  Check the reading on the Display. I t  

shorlld be correct w i t h i n  - + 1% of the range being used. For 

example, i f  the 0-2K scale i s  used the reading fo r  the second 

standard should be correct - + ZOuS/cm. Pour o u t  the standard 

sol utian, 

TEMPERATURE CALIBRATION: The Temperature system i s  factory 

calibrated and i s  accurate to  + - O . ~ ~ C .  No ralibratian adjusi;?ient 
a 
i s  provided. A periodic check o f  the temperature system a g a j n s t  

a customer-owned ASTM thermometer could  be h e l p f u l  i n  detecting 

a system malFunction. Twenty minutes i n  a large ,  vigorously- 

stirred b a t h  i s  necessary. 

FINAL PREPARATIOB 

Turn the system o f f  and disconnect the system components. 

Replace a l l  r u b b e r  d u s t  csps. Rerrave the Calibration Cup frpm 

the Sonde Unit and replace the protective guard on the dissolved 

oxygen electrode. Ins ta l l  the Storage Cup, filled lriith t ap  water, 

onto the Sonde Unit. The sysbem is not$ calibrated and ready f o r  

transport t o  the field: 

$1 ELD QPEMf ION 

Remove the Storage Cup from the ca l ibra ted  Sonde U n i t  and 

install t h e  guard o r  the  opt ional  sample c i rculator .  Connect 

the system components. - Cower the Sonde U n i t  i n t o  the water 

sideways, i f  possible and shake i t  t o  dislodge a i r  bubbles 

trapped i n  the conduct? v i  t y  cell b l  ock. Re7 ease the Sonde 



U n i t  and lower i t  to sample d e p t h .  Wai t  u n t i l  the readings 

stabilize (D.O. i s  the best  indicator), t h e n  record the value 

f o r  each parameter. Repeat a t  new dep ths  o r  locations. 

F i g ,  1 provides the user w i t h  a wzy t o  determine sea water 

sal i n i  t y  from the Conductivity reading; obtained v i a  the 4041 . 
Fig .  2 allows the user t o  correct Dissolved Oxygen readings f o r  

the " sa l t i ng -ou t "  e f f e c t  o f  ionic solut ions.  The Dissolved 

Oxygen correction factor i s  temperature-dependent, so use the 

app rop r i a t e  curve. The 2 5 O ~  curve should  always be used i n  Fig. 

1, h 8 ~ e ~ e r .  

Check the battery vol tage occasionally; charge o r  change 

% 'z:t?ries if the level drops below '0.5 vol ts. -- DO NOT charge the 

bat tery  routinely a f t e r  each day's use. Deing so nay s h o r t n  the 

l i i e  o f  the  battery. Use the bat tery u n t i l  the vol tage  level 

drops t o  between 10.5 and 11.0 vol ts .  A t  th i s  p o i n t  p u t  the 

battery on charge f o r  24 hours. a 

~ The  instrument case i s  hermetically sealed aga ins t  moisture 

and d u s t .  As long as *the case seal s are intac:, the 4041 may be 

operated w i t h o u t  harm i n  heavy r a i n  o r  spray. The  l i q u i d  cryj'tal 

~ display i s  protected during cold weather by a built-in heater 

~ c i r c u i t  w h i c h  is  automa t i ca l  1 y energized when tenperatdres d rop  

- betow freezing. As Ian;? as  the external battery i s  connet:tod t o  

the instrument the l i q u i d  crystal  display is protected a g a i n s t  

~ f r e e z i n g ,  doivn t o  a temperature of - 2 0 O ~ ,  

STANDARD MA IfYTE!JdNCE 

As long as the 4041 i s  funct ioning oi-operly there i s  no 

~ need t o  perform the fo i  lowing xaintznance p!aoc~dures. Roriever, 

~ i n  the event of bio logica l  or chemical foulfng t h ~ s e  steps are 



necessary t o  restore the measuring elements t a  :ike-new condit ion. 

Servicing the Probes: 

1) Remove the conduc t i v i t y  cell  block by unscrewing the two 

screws t ha t  hold i t  t o  the gray epoxy electrode munt. 

Carefully remove the O-rings fmm the electrodes. Pol i r h  

the electrodes with a s t r ip  o f  f ine  emery cloth,  being 

careful not t o  szratch the nearby pH bulb .  Fol ish the 

entire sur face of each electrode, including the ends. 

Now, rinse any sanding residue away from the C o n d u c t i v i t y  

electrodes, and push t h o  O-rings onto the electrodes. 

Carefully re-install the cell  block and t i g h t e n  i t  until 

z the O-rings are  a b o u t  2/3 as t h i c k  as they were when not 

compressed. 

2)  Remove the reference electrode sleeve by p o i n t i n g  i t  toward 

the f l oo r  ( i t ' s  f a l l  af buffer so lu t ion )  and twisting i t  

while pulljng downward ( i t ' s  he ld 'on  try a s i n g l e  O-ring). 

Discard the o ld  buffer. F i  11 the reference el ec trade sleeve 

t o  the brim w i t h  fresh-pH 7.00 b u f f e r  solut ion.  Without  

t i t  t t n g  i t ,  push i t  back on until i t  seals on the O-ring. 

Invert the assembly (sleeve p o i n t i n g  up 2 3 ~ ) .  Push and 

twist the sleeve down u n t i l  i t  b u t t s  a g a i n s t  the bottom cap. 

The 7.00 b u f f e r  so iu t ion  should have bubbled th rough  the 

1 porous tip o f  the sleeve; ; r  nat*, repeat the procedure. For 

illustration, please refer t o  Fdcure d 4.  

3) Remove the Dissolv2d Oxygen cel l  guard.  Rem3ve the D.O. cell 

membrane-retaining O-r ing .  Discard  t h e  o l d  membrane and 

shake out the o ld  electrof y t e  so lu t ion .  H i  t h  t h e  gold d e c -  

1 t rode  f a z i n g  u p ,  hold a membrane aga ins t  the side of the D.0. 



cell  w i t h  a thumb.  Using the other hand, f i l l  the cell  

c a v i t y  w i t h  fresh D.0. electrolyte. I f  a bubb le  i s  

v i s ib l e  i n  the cell  beneath the  silver pelflet  electrode, 

shake o u t  the ce l l  and refill the cavi ty  slowly. Over- 

f i l l  the cav i ty ,  c rea t ing  a h i g h  meniscus, t h e n  (s t i l l  

h o l d i n g  the membrane wi th  a t h ~ m b  grasp the free end 

o f  the membrane and pull i t  quickly and t i g h t l y  over the 

meniscus. Please refer t o  F i g u r e  3 .  

A q u i c k  firm p u l l  i s  necessarjf t i  prevent wrinkling and 

add i t i ona l  bubble  entrapment, i f  bubbles  are visible 

beneath the membrane, o r  i f  tiny wrinkles are  v i s i b l e  

just  outs ide  the gold r i n g ,  s t a r t  over w i t h  zi new %em- 

brane. Otherwise, sectlre the membrane by rol l  i n g  the 

membrane O-r ing  over the membrane, i n to  i t s  groove. 

Check the membrane a g a i n  f o r  wrinkles, then trim the 
L 

excess membrane. Replace the D.0, guard. 

4) Screw on the calibration cup and f i l l  i t  about half f u l l  

o f  water. Add some detergent. I n s t a l l  the so f t  p l a s t i c  - 1 

cap and shakg the sonde u n i t  fo r  20-30 seconds. P o u r  o u t  

t h e  soapy water. Fill the c a l i b r a t i o n  cup half f u l l  o f  

clean xaiater; i n s t a l l  the s o f t  p la s t i c  cap and shake i t  

f o r  10 seconds. Poor o u t  the water and repeat tw ice  

using clean water each tine. Remve the ca l ib ra t ion  cup. 

F i l l  the storage cup three-quarters fu l l  o f  clean water 

and screw %t onto the sonde u n $ t ,  

NOTE: if the sonde u n i t  is t o  be stored f o r  several days 

or nore, add some Aiconox or  similar detergent t o  the wdter 

i n  the storage cup. T h i s  will he lp  retard biological gro*dth. 



SElaVICgNG THE D,O. POLARIZING BATTERY: 

1) Remove the t v i l ~  allen-head screws from the top  o f  the 

sonde t u b e ,  

2) P u l l  o f f  the top  cap by grasping the exposed plas t ic  por t ion .  

( I t  might be h e l p f u l  t o  insert the tip of a small screw- 

driver between the t u b e  and top cap t o  s t a r t  the  process) 

DO NOT p u l l  on the connector. 

3 )  Remove the b a t t e ~ y  retaining c l ip  and install the new 
s 

battery.  Replace the retaining c l i p .  

4) Make sure the seal i ng  O-rings on the top cap are clean. 

Clean o f f  any residue t h a t  ixy  oe pressnt i n s i d e  t h e  

t u b e .  

5)  Take a srall amount o f  the w h i t e  O-ring grease andl smear a 

coa t ing  cn the O-rings and on the seal i n g  surface 

of the tube, 

6) Ins ta l  I the top cap and screws. 

7)  Hold the sonde  nit u p  t o  the 1 iqh t ,  i n  a horizontal i b s i t i o n .  

and check t o  see t h a t  a l l  o f  the O-rings have made a good 

seal .  If  not  repeat steps 1, 2 ,  5, and 7. 



COMMON PROBLEMS AND SOLUTIONS 

D.O. Reads Low 

*? 

D.O. Too lligh t o  Cal lb ra te  

D. 0. Reads abno 
h igh or low 

D.0. Reading D r i f t s  or i s  
unstable dur ing Ca; 1 b r a t i  on 

11,O. Ileading D r i f t s  o r  i s  
unstable  In-Si t u  

CAUSE 
P 

Cow B a t t e r y  i n  Sonde Unit.. . . . .Co"firm b a t t e r y  voltage i s  2 . 7 ~  
I n s u f f i c i e n t  S'tirFr'ng. . . . . . . . . . . .Check t o  see t h a t  Circulator i s  

work1 ng properly i .e. No shorts ' 
I 

Contan~inated Cell o r  Membrane. 
i n  the-motar lead . Rep1 ace the membrane 

Mercury B a t t e r y  i n  Sonde Loose . . . .Open sonde and  check connection 
and vol tage on inercury bat te ry ,  
replace b a t t e r y  o r  secure 
connection 1 

1 

f No Power t o  Sonde Board. . . . . . . . .For power problems, consult  f a c to r y  
! 
i Wrong Mehi-ane @ *Replace membrane making sure the t 

Membrane Stretched Too nlembrane i s  f rom a packet marked 
a Ticlht. I-!ole i n  Membrane; ' ',!standardv 

I 

Dead Bat.tery Sn Sonde Unit  . . . . . . . .Replace mercury bat tery 
No Power t o  Sorlde Board. . . . . . . . '. . .For power problems, consult factory I 

Contaminated Membrane. . Rep1 ace Membrane 

A1 r Bubble on Outsirle o f  Membrane. . . . , . " J ig  the sonde uni t up and down f n  
* 

' 

the water t o  dislodge any t rapped 

Contarninaten Membrane. . . . . . . . e . . .Replace Membrane 
r* 

Errat ic  Ci rcu la t i on .  . . . . . . . . . . .Check c i r c u l a t o r  aperatlon, or i f  
no c i  rcul a t o r ,  l n a i n t a i  n c i  rcu- 
l a t i o n  o f  a t  least  1 FPM. I 

1 



CAUSE SOCUT ION 
I 

pH Slope Will Not Adjust t o  
9,2 or 4 , Q  

p!4 Response very slow 

3 )  pH WonB t Respond 

pl.1 Unstable 

5 )  pH Negat ive or Over 14 

1 

Bad Buf fe r  . . . . . . . . . . . . . . &Mix up  new b f f e r  and repeat i L 

Clogged Reference Junction or Duffer . .Refill reference probe w i t h  Fresh 
$01 u t i o n  i n s i d e  Reference 1 s bad pl-l 7.0 Buffer 

Cracked cr Scratched pH D ~ l b  . . . . . .Check pH Probe f o r  scratches, cracks, 
or internal bubbles. I f  pH Probe i s  
bad consul t factory for  replacement. 

! 

Clogged Reference Junctian, . . . . . .Please refer t o  #I above. 
Cracked o r  Scratched pH Bulb 

Cracked B u l b ;  No Power t o  Sonde Board .Consult  factory fo r  replacement of 
d broken Probe o r  power problems 

Reference Filling Solu t ion  l ow . . . . .Refill Reference Probe w i t h  fresh pH 
7.0 Buf fer .  ! 

Bubble i n  pH Bulb ;  Cracked or . . . . .Consult factory for pH Probe replacement 
Scratched pH B u l b  

Clogged Reference Junct ion . . . , . . .Refill Reference w l t h  fresh pH 7.0 
@ruf Pe r  

Loose Reference Sleeve . , , . ? . . . .Make sure the  Reference Sleeve f s  a 

* seated t i g h t l y  over the O-Ring b 

onde Board; . . . . . . . .Consult factory f o r  r e p a l r  checks 
OJ %connected % I 

t in Solu t ion  . . . . . .Make sure Probes are i n  solutlon 
I 

1 



SYMPTOM CAUSE SOLUTION 

Conduct iv i ty  Reads Low in-Situ or Rubble i n  Cell Bore o r  i n  Probe Area . "Jig" the Sonde Llni t up and down i n  
dur ing  C a l i b r a t i o n  o f  Sonde Unj t  the w a t e r  t o  dislodge any t rapped  

I 

bubbl es 
Dairty El ectrodes . . . . . . . . . . . Cl ean the E l  ectrodes 
Bad Calibration . . . . . . . . . . . Recheck Calibration wi th  fresh s tandards  

Conductivity Gnstable i n - S l t u  Bubble i n  Cell Bore; Bubble in Probe. Dislodge any Bubbles as descrCibed i n  41 , 

o r  during Cal { b r a t i o n  Area o f  Sonde U n i t  above 
eel 1 Block Essse . . . . . . . . . , . Check Cel I Block t o  see t h a t  I t  I s  

seca re 
I I 
I 

Dirty Electrodes . . . .' , . . . . . . Clean the Electrodes and recal t b r a t e  

3 )  Conduct iv i ty  Does Not F a l l  Bubble i n  Cell Bore . . . . . . . . . Check fur Bubbles and dlslodge any 
In to  Specs +I .0% o f  Range t h a t  are  present  j 
D u r i n g  ~ a l ~ b h t i o n  D i r ty  E l  ectrodes . . . . . . . . . . . Cl ean the El ectrodes i t 

Bad Standard , . , . , . , . . . . , Mlx  new s t a n d a r d s  and recalibrate I 



8*. 

* From Truesdal e, Downl ng and Lowden 

TEMP, 



CBI4DUCT$V%TIE$ OF POTASSIUM CONDUCT1 VTTY READf NG ON i 
CfiLORIDE Se"stU"F0NS AT 25°C 4041 DISPLAY FOR G l V E N  t 

M.W, = 74,555 RANGE SETTING 

Two conduct1 v i t y  s t ~ n d a r d s  are recclmmrnrled f a r  each range setting boxed-4 n vag ugs i I 

Make c a l i b r a t i o n  adjustments w i t h  the higher concentratlon and check with the 
lower c~wc@s?~t  FEX%'~ OM. 

8 

i 

f 

Shaded illreas are not  recalmandud for ca"f-ibration checks, 
8 4  



CUSIQEER SERVICE 
-IC 

I n  the event o f  instrument iialfunction, please notify 

HYDROLAB inmediate1 y by tar  ephone 151 2) 255-8847 . If tel ti- 

phone assistance will not suffice, authorization feo the 

return o f  any part os a! 1 o f  the system will  be given with 

instructions for shipping under  a Returned Goods Authoriza- --- 

t ion  Number. (RGA No. 
*--- 

Upan author iza t ion ,  goods shcuf d be shlpped by: 

1 )  UPS, AIR FREIGHT, FEDE.WL EXPRESS, OR NTOR iRElGi (T  TO: 

HYDROLAB CORPORATION 
7 2921 BURNET RDAQ 
AuflIj{, TEX-AS Tg?S9 

A n % :  SEWV ICE BEPP&R 7 ':C-'PiT 
- Wa No, 

p- - 

3) A l l  shipmenrs ~siatst be s h i p e d  PREPAID and -- if4SURED 

unless otherldise agreed $ n  adva~ce.  

4) f o r  Technic31 -or Appi %cat ions  Assistance please .. 

contacf HYDROLAB by Tel ophone (51 2) 255-8941 . 



APPLICATION -PI - NOTE: (3000 SERI ES INSTRUMENTS) January, 1 980 

USING CABLES LONGUi  THA3 100 METERS 

Due t o  cab1 e capacitance, c2bl e combinations t h a t  exceed 

100 meters i n  length will  sl i g h t l y  decrease the accuracy 

o f  measurements i n  the 0-2K conduct ivi ty r-ange. The 

0-20K and 0-200K ranges will not be af fected.  

For best results on the 0-2X range: 

1 ) Re-cal i brate the conduc:ivity c i  rct i t  when changing 

a from a shor t  c a b l e  t o  ; !ong cable, or uicesversa,. 

2) When using t h e  long cable ,  note t h e  ccnductivi~y 

reading w i t h  the conductiuit;v cell dry. Subtract  

t h i s  reading from subsequen t  measurements. 



- 
TEMPERATURE 

,,454'4 PROBE ASSEMBLY 

CAi t  BRATION CONTRCIhr - 
SEAL SCWES'S 

PtASTEC GAP 

CORRECT WATER 
f EVEt Fe3R 0.0, 
CALI BFaAVlON 

SONDE UN%T IN THE SONDE UNIT INVERTED 
INVERTED POSITFOM, FQR B.0. @AL%BRAT!OM- 

Q "1 
.* 

- - - - - - - - - - . ---- - p- -- -- - -  -- -...."- -- - - 



REMOVE TOP CAP. 
STEP 1 

REMOVE RAmERV AmAINER 
CLIP, 

46) PIN & 2 PIN CONNECTORS 
(OfSCONNECT THESE) 

STEP 2 c4 

B A n E R Y  & M ~ v E ~ .  
NOTE: P0URl^la/ MARKERS 

STEP 5 

SQNOE WITH "9"9&3 END 
DEStCCAFI-8 REMOVED 

STEP 3 

, I. . 1' 

INSTALL NEodtet 
BAV"I"ER"d 

STEP 6 
STEP 4 



7 

NOTE S U L  
. - *- . - 

CHECK 0-R!NG SEAL A R E R  
SCINDE iiS RE-ASSEMBLED, 

EXPEL TWAPBEO AiR &VH;C% 
PUSH1NG THE CONNECTORS POGmMER 

STEP 2 

ALIGN THE RAISED NUBS AND 
$USE STRAEGHT TOGETHER 

DO-NOT-.BEND 
STES"3 I 

=PEL TrdFPED AkR AGABM 
A n E R  CONMECTiON OS COMPLETE 

STEZP 3 



CHANGING THE D.0, MEMBRANE 

D.8. PROBE READY FOR 
!MEMBRANE REMOVAL 

STEP 1 

REMOVE 9)LO NIEMBRANE 
STEP (2 

NOTE MEFABWNE 

8-DY TO EhOSPALk 
NE% MEMBPRANE 

STEP it 



HOLD MEMBRANE VIGMTLWN 
BOTH SIDES OF THE PROBE. 
fP%$TA&L RETAINING OBRINQ. 

GWEP 9 

WITH QUICK OVER-AND ?OWN 
MB"FIBN, STRETCH 

MEMBRANE OVER CELL. 
STEP 6 

NEW MEMBRANE INSTALLED, 
TRIM OFF EXCESS, 

S X P  8 



SERVICING THE pH REFERENCE PROBE 

REMOVE. THE REFERENCE SLEEVE. 
a STEP 1 

REFERENCE PROBE MFlIrM SLEWE REMOVED. 
STEP 2 

REFERENCE S L E E V E  
(NOTE: TEFLON JUNCTION) 

S E E  H"3 

REFERENCE PRCPSE O-RING 
THE QUTEW SLEEVE SEALS 

8 M  THIS OREMG, 
STEP 14 



WEFBLL SLEEVE WITH FRESH pH 7-42 
BejFisER (CREATE A MENISCUS),  

B STEP 5 

PUSM THE REFERENCE S L E E V E  OM 
UNT1E IT SEALS QN THE O-RING, 

STEP 7 

BEGiN REPWCING T!HE REFERENCE SLEEVE. 
STEP 6 

8 

BMVERT SONDE UUiT AND PUSH 
REFERENCE SLEEVE, BACK f N S 0  PLACE, 

STEP 8 
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SYMBOLS A N D  UNiTS 



CALIBRATiON AND MAINTENANCE 

OF VERTICAL-AXIS n P E  CURRENT MTERS 

F, Smaae and f hstDa 

1 dure* The anlncr~t of l~pidt. talkera in 111: ,int&aloq I 

B! this chpter k %to Jsce.Zhe rha g n ~ c e  

2 ia de~Gl isd~bma&iua p-~tsintzak ?a ticeia" 
pmmr m a i a t e ~ l = % ~ ~ e ~  and rews. RGwnt inaemi9+*e %-~dib..6 
PO the eat?~~ati~i~li3 9% catrRng metem and thee&w~so% "igce:wof 

%be mrnwnent, pms sa r be wSrbmtl;.aw $3: the mete= have 
_ 1& to the d q ~ t i o n  of neli&- gmedura fw the msnuioc t u e ,  

~ & b m ~ l i q ~ ~ ,  mhainteplaci~;~ aad MP& ae" meten. Thb 
fE.ienefo~, u d a t ~  &he pnavisicmai: nnnngal 

d &t,ing sf Cumeat SIetem8"(J9r5i") by ine!uC-liag 
t h e  aew p t m r ~ d ~ ~ .  

o&!%e~ areas ~ o i  his \$*ask, 
This ebn;?tct u1:dares the iimvi-.ion.il :::::i :,4 

"Ca;e and Rating of Current Sleters" ; iZ2.-" -:- ? 

Price Current h, 

..P f - . f i-y c ! ~ ~ ~ i e d  into t l ~ o  emern! c s i ~ ~ r i e s  seecrding 
93eT' a52 zrc R m i s i a ~  i,szstm~~ea& sad their pm: - .. 

ro rhe r?rie::r;?~i~:t oi tne ret;f)i'k*iilg ad. ; the z*+ 
msintenszee are prerequtzittj for the: ~31:s~- 1 ~s:xy be %-er;kat, QT it axij.. be hrlGz39tzh =xsd 

8 data, Carrent waeten are 
pmisian instrm~ents and their proper use and 

e; are doub1y i~qpsl-tant bw-use of 
m b r j  SE& ~hosc hzvii.~, verticrai ;41,"jp:m wixh cup or the hard rr3age often recekgd by then1 in n ~ a -  
~sZ+t>~gae r a t ~ r s  h3re beerr. ex~rc~~aent.eB =.at$ irx- 
:ensir-eip to cietcrmine r h5ir res pernix-c acivzatnges 

from an w5er pm%+sional manual w i l p h s i r ~  1 3sti 6issd~=t~n1t~tgpss. b w e a ~ r c e  the Jl'ater G s o u r e e  DiFislon a:- 8 h . -* 
Xlrh~arlqh ?:an:=- ~:$:ts:rt-~er.tic= .I: 4 ; ~ ; ~  pr,r c : ; ~  &,%ha go xhis spec$  o i  ztreaiGiaw 17%~esuze~~~zx:zs: 

The apraffloa of 8 currens meter, s ~ 3 *  any scientiEt ;sit ~kc iem - . j ~  s i l l  rmknou;m, the exuy~er?.ments 
+pa$, siia gSTsly &4=ged by zBB xoay ire 

w&eS i% ht w&. %$xi!@ t h ~  d e s i ~ ,  wserial, and ena- eiurive ir'. orlc resejecg, nz::e!yi., thzt cur re^ ,t ;ileten 
of eit$cr the horizorlin!- or vier:ilc3i- r? pe \%;heYL 
esrefafi2- desigrl& alld gT tse.J 

h impraps" cam snd DS of ah@ ixskmmeut, 
gnder fsvorable mwditio~s, QB"~ maeaSuj.13 866~- ficidmaa is u r g d  to cs che 

P&&& %.f;oe in 
w investiqithm w e e  fider- 

Fme eo~dikisn of' the fie1dnaazar~ e t *~ re3 t  met= Gmlggic;i[ SunTeY in lss;$r e~g- 
is cne of $be mast imjm&ant, building srunm in the rvey 5 q s ~  e x p t ~ + ~ ~ t i r ~ g  the 
faandstian of go06 F ~ T ~ I R S ~ ~ O B ~  W W P T ~ S ,  qegatin~ f c = g g m f i $  ~ ~ l p e p s  i ~ t - ~ ~ ~ I $ ~ ~ p  khag 
ervjc iog9 kspmtion far minor d m q e ,  3nd ;rrnl%er that mraqd be u$ek u~,rrie~ a a=ide 
Iubrieation saodd be itandesd openti% ~ ~ s o c ~  e.saditlai-gs. A,!ma-1; 1596, := 3 r e  



<:%!'; ~ a f  t l r ( z s a  ~ ~ v w ~ ~ z 3 ~ n ~ a q 4  d:r.i. 4+&t . . s \ l r>r>~+ 2 f 
If4tt.tcr t:oJlt;;rl%Ibtg t:Cll't;un i ~ ~ t  ~lrr3 Ui. tilt3 ~+~L ;v "c  

amustic md the iaqe Piice electric n:eters. This 
zneter, which w u  the mall Price (fig. I ) ,  
i l3s siti*:i? tg*c~k uard by Lira Surrey Anosb ex- 
clusivrly betause of its 3dap tibiii Cy to gefierd 
stresm g~~ging* 

Tile stnzll PPae current me* ~~robably has 
been used Inore kx.uten~ively sad has Seen subjested 
to mote investigation than aa1y other type of cur- 
reng meter, *!is a realit of this cxltemi17a iavwg- 
g3tion and beaus@ of the natura! advangages sf- 
ford4 by the type, the small Price has hen per- 
fected in its detaiiu; the t3~o-La Price meter is 
now betrer suited w gefient use thaa sng. .other 
meter. It is lighf .mb yet smng, semici,i';e 
yet dz~rabir. I t  %-ill mesizre migh s %gh d q r e  of 
wcursey vebcities r ~ n g i n g  0.1 foot per 
second to more than 20 :'et.~ per m a d .  It is e s i b  
rep&&, it a n  be quickly taken aparz iar el 
and oiling, nnd it can be quieMy 
out chang~  in rating* 

To proqa~rly use and e:b-i.c for a current meze-f, 
the user must be f a ~ ~ i l i s  nlch di of its pyrs* ?_I 

%:.!I 2s n*i?h the 2sseiubled nkcrcs. IF any ~xirt %i!s 
coapictr+ because of excesir-e. xvear or Jnn~:~gz. 
&be e~la&.t:;on HS wda19~ obvious, hut smaii irseg- 
. j i a r i t i ~  thzt  anrg i;lrro<uce percentage er- 
rors in velne-ity de:rniZna~In~s are not ;..l;vzys 
wzdily dc-tsrtdil. Far ihk rexwn :he p ~ x s  of the 
typeez$-% rn ts -t er atid 1Cheir i u a ~ t i 0 n ~ 1  ~harae.te~i+ 
tics -re deez:bd; the nuza~bers zsigned to i&e 
csriolis !?nr:s in this descril~rion mrresp-pond to zht 
nwiilers used in the ~WCBI~~:;. & E ~ T Z D ~  ~i the 
t>-p-~i-*%-a @&-En% me%sr s5ass.n in Ggme 2- 

The yoke ($1 is 1-piwe h o v s ~ h ~ e s h s 1 2 d  
casgiiig ntad.ric oi c h ro~3iiunz-piard b r ~ m ~ .  X 
short* horizar%ssI rear exrex~ian eaa gains 3 hole 
far i*nalreeet.iozl asi r l ~ @  r;ztl+me, This e'li"t~alsio3a a-aw- 
tnims f~~~ab~s~~-"*e)ne~~i:tiici1 is 3 1 ~ 1 f : ~ I  v~rzia_.2l!y 3 r d  

2 ntJ J ~ F ~ I I P ~ !  horj7nnr:r 1 1 ~ 9  i;lr t h r  i33ngi.r :!n4 hnr.~g%r 
ses.c%v, aaai eargc $xBdi~"ra. is drifii~4 v.it?riir:z,lly for the 
kaenep. F P ~ P W  of the t.n38nie~e, T5r 4aa for tl'lie ~ R W -  

gei is of such iiitnersiom to !imir ;he ti!ti~g uf 
5 . ~ 3 ~  stserer 5s ~, fa ; i g  nentEer WE 1~u7.k~ COT th6 t8il- 
~ ~ C F C  -s5i!H ~ j r i k t  a h  '~~3ght- Tnc uj-~!~rrr .amp, i3f time 
k*k.ske 9% driil~d t o  rc~=eiv.a  ah^ s;pxn of ;he F3-s?i.rpm2 
eont2ct e h ~ ~ b e r ;  eke b s z r  szn is driijed to x- 

psii-r ;he jrivat. TIbee h o t s  ZBC ~ n ~ x i 2 i  :LF to 
i,ml:riiy aline ihe mtor s%ejnblg .~nd r-he pivot. 
The contact ch-ber *and pixyo& ue helld io ~ 9 i -  

tion by s keeper screw having s li.rurIid 5ili&m 
&4* 

The t~iipieee is ~ a d e  of J hard-rolled ni&eb 
plat& br*w, and i t  consists cP' tm sepamta usne 
which, =embid, are lock& talge+&er st 
right mgEs eaah OX'RFI. hey rnexas o i  a Ievef 8r- 
rangenlent. This t we-piece caalstrucrior, 
.the tailpiece ra be takers aparz r e s a y  fa- 
er.ce in pecEog. f he no%;~iere of the k!Lr ft& kta  
the re%; -:-ion of %he yoke A RI-m 1t2 babae 
the mete. b=%xbly is prc-$.id& En ;Fie loses" part 
of tihe r d p i ~ ~ e  by 3. long har iz~nrd slot contain- 
ing a sham heavy screw that %iE3 adijw;d ta 
fhe prnpzr psidon ta obtain the ds:mii b a i a a  

Bucket wheeE 

33% busket wheel 421) w~sists of ~ i x  ease 
shnped sups mlderd ii ro fmxe to fwrx a s:~m- 
metried 9:~il bahaced e*zr%bly 5 inelha in &- 
,"e~xeter ST& 2 i n ~ ? : ~  hi+. - The e ~ s  and fmme 
are m:f2~ ~f ~i~k~!-. t4~:?i%+ hart3 rnUlh5 bme%. 

cy~v*?.e is ~ ~ n ~ ~ z ~ ~ ~ ;  c:j.il& f ~ r  the sh&k a ~ d  
C * *  1; * norrr.pz 23: 3 2~aye-f 313. The texe.s "S" js sba%pd 

on the f to identify ;he t ~ p  si&e of 
the buckrc w h d -  The year sf maoGseture is ~LW 
ideilgi!?+JLc6Y, 

Baeketwheel hub - a 

TCe ~ c e P s ~ - w h ~ l  hub ($323 e a c s e  pivot - . I  r r  be,-lng zi;d 1 ~ x 2 ~  ~L;,J i $ ~  t.;.;~ szzk J 
~ F B  ehe backae q-kei,  The hub is ~Zbreadd En 

p fl) &>i the b u c k ~ t - ~ h c ~ l  hub nut, 
(2 )  $0, ,he bucket-gaising aut, FA& 63) far the  

% e. 

s'nsit. .A ma!$ do~ve! pin matn:si.,ns the bucket 
%%-hccf in a, fix& posi&ow ssjt h sttfcrerrce to Vie 
h~~r:k,-er-~me~; hub. TIre burket-raising nut is pm- 
S- is 'lei h m tihat tile i,i3bpo.eht iir~ritxg cc? br. raise-l frem 
ehe pi vak wwha3 $he m.etw is ROC is WXL 

-a L fie 5!236t <f 2)  is made cgi st;xiahlEess sta4i 9a.d is of 
s~f*Zeient> 9~ng:h t.es extend fiam the bucke t -~~hef  
hub ", s ~je i~t .  OQ,GQS the C Z ~  ~ 6 f  the 



I I ,  Cirp far eotrtoc t chamber 
2, Ce~n t fitc 8 c I I ~ s I ~ % ? & ~  
3 It~ll~utsting Qrustlar~g for tairr!ueD 

l~indrrrg past 
4 511i(jI@ - I = Q % \ ~ B C ~  binding pas! 
5 Ciarria -csntac8 b!ndrn$ pa~at 
6 ,  klcnfa gear 
rill 
S JCf$li?J 

a. V O ~ @  
(CL b - l r a l u  f e a r  k r r d n a r  r t r r ~ w  
u7 I r w f -  t w r  t $ * a t t & d a s  1tw1 w w  

IQ 'P t irlpr~cg 

B I ,  8gaaanee wgilgi-rt 
%2,9#taCi 
13, Buckel -wheat  hub 
I4 . B ~ J c ~ @ !  --wheel hub nut 
I S ,  Rersing nut  
16, Pivol basrrng 
IS' Pivot 
!a, Pivot-odjusll~g nul 
i9, Kcepaa s c r e w  far pivat-adfusling nut 
20, @eLlginn t f i s f i  

t18 jWz;al 

2 1, Buckot w!r@ef 



at 

v w  mgatact clla~~"iba\r. i he lafsper onrz-RstBP inc:h of the 
shaft i3 ttustie;cl to 0, I Jsiurch dizat2tetcr and is 
rounrfd ant the top ro pmvirla a. s:lroot tx t~c*nrirrg 
surfz3r:e far the t h r t ~ s t  nP the shaft a~~is19r;. t h ~  
bottsnn of the ~orab:r-~hamS.ser rap, An ecrbcnrric 

* ? I  1 b 

is cuL i l k  !Iiu 0. ;0.?-:t..,:t di~nictcr  park oi i+itc sirail 

to provide s means for n~akinq an el~rtriral 
eontaet for each se~90fratiog.a sf the bucket-tvheei 
hub, The s138ft a860 t ~ g k t ~ i n s  3 ~ a  &enre thread t=hat 
nleshes 1~3th the pcnts gear i~<thin the ro~ tnc t  
s';kr;aw%hes:, -4. szrpai3 hoEe is rcliriild at about the idtid- 

p i n t  cf the shalt :a facilitate the use of a pin for 
tighteniglg the shaft into the bucket-wheel hub. 

The pivd~t (17) is olad.de of temperel, prerip- 
itation-h3rqlnlening stainles steel. The upller end 
of the pivot I~gmund cmd polished tc f o m  sn 
~ ~ i e  af 90" and the pcint munrltd to ia r* 
dius af 0.005 inch. The lower end of the pivot is 
t d to pm~vide for the hex3ga;onnl st:tinI$s+ 
stel  nut that Is used ta adjust the e'le::nnct. br- 
t m n  the pivot point gad the pivot bc3ri.n~. :I 
siightiy tzptred ant surfice on the pivot above 
the thrc~ds zen-cs u s eaw:aet s u ~ z c c  for ?he 

'" SGreRVa', piva%kepel 

Pivot bee ring 

' n e  pivot 5 a d q  (16) is made decf tuneteix 
csrbide 2nd hm high!y j3olishR-l bearing suri;ires. 
1% is pressed into the cylindricat recess in the 
lawer end of the bucketnyheel hub. The belriilg 
be iq  c i  g-er hsdne3s than the pivot enuses i ke  
major p~ stof the we* EO take place on the p k r  
w~ez4s $a i . z i 1 ~  zepIai3e~bIe. 

The 11enin gesr (6) is m2de of $fain$= ytfiel and 
is 5ktt.d to nlesfi s231oorhIy nirh the a~lrxe threarls on 
the M t .  The gear !%lake3 one c~tlrplete revoit~tiotl 
far e c h  lQt re%*olutiom of the bucket ~~hee i .  Tso  
g a r  twzh, 180° sp&, .lie =tend& bc~ond the 
atbee to pmvide a for nragsg two elm- 
% ~ @ % {  wnkaets f a y  uojutioia of the gmr, 
~ 6 t h  the redt tHsB G O ~ ~ B C ~  m rmde st e z ~ ~ h  
atiith re\*~liltiicn of the bucket ahwlq The gear h 
mmtd in R brame Frame Ia a ha.,or';zonxnl pasi- 

and the ssrmSIy is hous.4 i.i 'rke eonraet 
her nhese i t  is heid in phce by means af a' 

hm5s srtm*%*. The hase twf the F~sagte rhmurh t.x-hit*H 
tfris st:rew p:~?sts is si~pt",cal t:n  rentl lit the ;keijan-+i- 

~alrbnt of f !;arb LC;--:ti- t~rd4-h X X * ~ ~ $ I  t ho  X Z T C ~ ~ S  ran the  2 f ~ t f ~ .  

The c~~lt:tct  ch:~q~ter (2 )  is rr P-sha!lml 8:ilru- 

~~liwu-plated b r ~ %  ulri~ g$*htcil hoe3.s~ i i l t :  lie;itn 
a rhc tgppcr part sf the sh3ir, f h ~  ~ h ~ f f  

* - 
i3e&S&lgs %~IRI the sitlxie* i%tl%i ;16:lk&:k-f:t3*t%f;kt*L iag t&5 k- 

ing i~osw. The upper cscl of t-ike eh:uzd~er is 
rlrillw4 snrt ihrr:tdwi iir,trmnllL~~ to rarry ti f;r~itrii*f 
cap. -1 sjuall pht~phor-hroftze lug, hmzdt in r h g a  

ch:hauxScr n-:xI1, serve3 xq the r tppcr henrirt~ for ?Ilc 
shd&, The ste~%.g of $ha53 * r>~:rj3xf :a& ehatrkber gtxcettt $3 

thmugh the txujrpcr a m  rtf the yoke 2nd is *Lriild 
zxf:xtty ~3 ttt:~ig, the sha2 can pizw inrta the phai~G~e:r 
igerh amptc rI~nrrrc~ce. The c?rg is rightiy Szir! 
&ha,& tho ch~:mkcr sene3 as nn sir trap $a pr~vesc_t 
siity water imm entering the baring. 

Bindinq posts 

timi in ~orfixriictior; except for the lengr5s iri :tic! 

sieaGer siai~jim stegg a b l e 5  t h a ~  rern:i,g,%ce ',a 
bezds of silv& soiciei rhwuglt gvr-ilich :he eorltarpi 
are made. Ecrh !,it.ili~g post is Exaularcti imiit t i i t :  

e~nrar.8 ehartlkfb;- a hushing (3) macic nf rlytort. 

CaIibi-ation o i  Current Meters 

v &he i>rin,$r~3i o r ~ p .  . ion a l  3 r~~~tiiig-c-C[r- 

men% tulle v r I ~ c ; i ; ~  i ~ e t t ~  i s  bas& at1 &he p r u  
pxarrianzli ty brtr \sect.;: the toitnl f Eo w veloei t y- :md 
% h ~  ~ W G L I I P ~  561gb ;..*a. ~ e l ~ n i t y  of the n'retc~. nPtnr. 

The velo$:it? of tilt. rr-~ter is Jat~nuirleui  b~ r-ourkc- 
irjg the xlmlkber of rev~lutintls oi the rntnr ctnritlg 
s nlesurd iil&erz%1 of time and ~gjnsu!ct~g tite 
meter cs3lbratiaw table* 

If s, ideal rurrent, meter, t h t  is. one equipped 
luirh: s ~orrwtlf sshqrd rotor 3 .i 3 Fri~riotki~-r- 
bearirrg merhsnisrn, ~ v e e  to it~e~sure the Row 

I Bow velacity and rha rocor speed xvouId he ver5- 
1 s irn~fe:  



%."" == K+V (1) I cai n~eters are prdured s ~ d ~  far all pnrticsl 

here V d m t e  the local flaw vcfara=i%y, IS is the 
praportionality constz~t, and 3 is the mtor sped  
~TP~TSFCC!  in rev~liltion3 prr unit of tin:e. In actt~r.-! 
practice there are resistsnees apposing rotation 
csustd by friction bet~v the Iiquid and tile 
ro tar and hy the nlechanicsl friction af the bear- 
ing .  Consequently, this simple reiatioasGp does 
no: esbt, and one nxwt bed 
Ths ~tabGsh;n~en$ nZ t b  rcl 
Iag the current meter," is d 
the XstionaI Bur-12 of S t a n d a b ,  

The cumentnleter rating station apemted by 
the Xa?rtiond Bumu of Standds  in \T'ahington, 
D.C., consists of 3 sheltered minion.& concrete 
basin 400 feet long, G her !ride, and 6 feet deep. 
Atop the vertical \yalls of the basin ding 
its entire length are .-tee1 rails that dw- 

1 UZL+ tiieir r a b i ~ L &  c ~ a a ~ i u t b  age iGe~t&i~~<= 
Vfe~efose,  thereis no n d  ko ~h&bra%@ 

iodi%5duaBj*. Instesd, s stmdsrd r ahg  b es 

chst have been constructed accord& to S 

*th each meter. 
To insure that dl mall Price meters axe ~*uallg 
idengical, die and iidures far th& nlaaufa&ae 

ased by the Water Rmwees Division 
and supplied to the manuiaetwer in 1967 for uIe 
i~ comtructing meters. These sm&e dies and ~~u 

t tar?~  ~ $ 1  be suppiid to the swcesftaf bidde. in 
subsequent yeam. All rotors n~anuiae$-uect by 
use of the standard dies and iuctures axe s t a p e d  
"S" on the top side of the bucket =heel. The yew 

ctwe is &'identified-S-69,165, for 
'fa fwtheje imure that all metem 

t r i cab  driven rating car. This car is opemtwl 
to Iaaove the current n3eter at a constant mte 
through the st ill ~ra~ter in the basin. Ait haugh the 

identical, qu&w controi pmcedures are followed, 
including the  rating of a sam;ile of meters fmm 
each new gcup procured. 

mre G"T%-v,;-%~~ em be 8 ~ t u r ~ ~ e i y  adjustd, trLr& @or ~n%~el-aien~e in field use, the dsts from %he 
avemge velocity of the n:o~z.ing car is determined 
for each mn by znairing an indep* d e n t n3esure 
T " , ~ F L ~  a i  the dist3nce if t m ~ e l s  d u ~ n g  the rime 

i s 2  the rev~f-~crzions oi"  he bucket %\*heel are elet- 
.. icaily coullred. X sesie grzciustd in f e z  arkd 

current-axeter ntings we reprodue& in tablole~, a 
sanlpie of ~ h i e h  is shoirn ia Egse 3. The velocities 
c~~"~pespocGng zo 3 mag2 of %-5*B mi.oiu$Zo-fls of 
tine. bcg-k?% ~ h e e !  %-;ithi2 a 2tr.sd csf *-TO semcris 

CI- - 
s e  h s ~ e 5 ~  in the ~abies. 1 ap b z ~ 9 4  ia, r ~ ? : ~ ~ - t ~ u k i ~ n  

X s~a!~aB Pi%ce mexer is ra td  by b ~ 5 n g  if, s$ 

1.50,2.20,5.00, and, 8.W feetp er sxond). A pair of 
runsmm~des t  enchveioeiiy. X psir corsists of tm 

requirexe~b. To provide the neL.essw2T inior- 
n ~ l i o n  far the f e ~ v  imbncs  sZ~ere c.~::ams~ism u e  
r q u i r d ,  the equrrt.isns of t5e =tin$ table sre 
$horn in t&e s p s s  pro%-id& in the hesding. Be- 

~ m v p s p s  of the b ~ l n ,  one in each diwction.. The of : j ~ i t ~ i  si2nee, the qa3tions zre praeated' 
d:~tz obtained oonG%~s of 16 ~ b s ~ f n ~ z t i ~ m  of the 
ye!gt-iz:- Qf czr ['\*) zp$ r . 2 ~ : ~ ~ ~ : ~ ~ t l s  

gi the rotw (3)- The n3etg.r rating is derenBin& 
fmm these data and is exprased as two linear 

in a% abbrab-Sa~e3 hm. 
The csp;esion \* = 2.!;OT - 0.1)13 jl.155) 

V == 8,150S + D.QOS jho~s-n in %he hellding of the 
table in iivirf: 3 is to be interpret& 3s fo t~~ws:  

V rtpresents vdoci t~  in feeet per sw-and. 

:V reprsents the number of revcIlntians af the 

bucket whwB per second. 

where Thst pa%%, = 3.1NX + 0.015, ta the lefb ai the 
!~a*.euillws is the iyuat-iail used far ctl~ilpiitiag 

KP -- Kl + CA: - CI. (4) velocities shown in the table lea than 2.15.5 iet 





. . a ?  i ;. : ~-.'*...*:-*% -:.-- -.> 8 % .;;-*-: -1 # " *  5 .  LX.4 -u* cu$:&~pa:*isg 
the  values for k- more than 2.135 fee% per second. 
The tern within parentheses (2. I 55) is the velcc- 

-y mmmm to  both qtrntiom, 
Data do not indicate that there is any signifi- 

cant difference betiyeen 3 rod rating and a cable 
suspension rating when Columbus-type weight3 
and hnnger; 3re prope~riy US& ~ v i t f i  the meter. 
Thereforea no suspension coefficient is indicated, 
=d noue should be u s d , ,  

Price Current Meter 
To pro6de the proper care to s cunent metera 

which is of extreme importance a= painted out 
earlier, a c h  tietdmnn should beeonle thoroughly 
acquainted with all %he rnmponenx par& as well as 
~ i e h  the assm~bled meter, He shoaIC4 be 
fmaihar xith t11e sie?ps cutf ind belo=, which are 
n e c w q 9  to sscmble or diszssambfe 1 meter. 

T=k.i3 p r o ~ d ~ r e  iIJ ~i&zi:g & l ~ & l j  PZ~GQ 
es?ya"ent BlCiCTS may 

iipxe 2 avhich 3hon-s z s e ~ i o n a i  view o i  a 
t ~ p e - & - %  nlercr and the n s m e  of the parts. 

enxble %he two vmes of the taiE 

'2. Insert. t'lc tsiIpi?ce assed~ly, with bal- 
%$Ice weig:>t undernezth, into the yoice (8) and 
t ib ' j "~" th~  t:~ii!lict.e cet scrca (7). 

3. 13;aace t j ~ e :  butnke.~ q~k*hei ~ 2 1 )  oaztg the buck- 
7 " . - W * V  

41+s&+y%t :!:;I =a$,-::!i * & %  La,< ;ik2; kc{j **a UP- 
~ 3 r d ~  :tad ;vitli ti le doc:o! ; G z i  on the hub fitting 
the nu tch ill t i k c :  buckct~~~tlecl  frania. Thcse parts 
are ilelrl ~ogerher by aleas of die bucke~wheel 
hai3 nut. 

4, Ptacae tfa@ blinckl;z-.li.;h~el 3"mbIy wit&n 
fie 3~215 of fit* y ~ k r  <5) nn6 ~ 3 3 %  fhg shaft, (22) 
through tile ilole In the upjjer :im ai the yoke. 
~ I * ~ P W  1.h~ ~ h g ~  rlire"~t%? j i ~ to  thci. h a ~ ~ k ~ t - ~ h c e l  hub 
1131, lhen jrls~rt 3 pin into the hole in the sliaft 
anri U ~ C  the pin in rigittin rhe $halt in the hub. 

5. Loo-rbr: r l i ~  :~onl:t gerrr fli) in the r ~ ~ t t z ~ t  
chnnihrr (3) El>* a, nSi~gle tlx~n of the snlatl sere%* 
that pasxs thiougll the ndjusgng s!at of the gens 
pad. Do nag remove eiis sexes ~ o s ~ ~ p f e t e l ~  m it is 

ditricuk to ~ e p h c e .  
6. Slip the cont+ct chambrr, a:th the 

cap (1) removed, over the upper w d  a i  tlze s i d b  
and into the hole in the upper Limb of tfte mke. 
Tgs should be done ~ i t h  great ewe in oader not 
to dmage either the i iveaded shait or the penta 
gexm .-+- 

7. rilim the mntact chlunher nith the p k e  
by m&l;g the center5na of the yoke bisect the 
w ! e  famed by  he tavo conhct binding post& 
%me I n e t a  have been provided ;vitb i p ~ e d  
marks on the front af the contact chamber and on 
top of the upper a m  of the yoke; 
m a h  mincide insures the prop 

sere% (7)  <b A?!d 

bey, 
10. Insert the pivot (I 3) through the hole k.1 

the loam ~m of the 3~0-oke 3iter placing a {drop of 
oil in the tower baring snd on the pivot. 

IL .Adjust the pivcb 3s decrjbed in ;table 1,. 
This ad jus t~en t  siloas a vercied play oli 0.008 
inch, ghe a m u n t  of play uusd =hen the meter is 
me&- 

12. Rrtum the nxerei to ;in upright pmitiaion, 
uld zez wve r:xe cap ira~n :ha conrac: ch~mber. Ad- 

n 
.-,a 

just the aer:a nzzr :a properly with the - 
r h r d s o n  %heshalt and rlghrsn thesmall ( u r n  
bwed) screw which hoI4; the penta g 

13. Spin the bucket wheel railidly while 

* 
j,,, , , &lake s3we that the meher h a  been prnprlly ail4 - 

rRen h~aEd m e t e  3 t a  irrverzed g*si.%lon wiith., pipOt 
ap&rmoa&, 

2,- - - , % ! e ~ ~ r ?  kwp~r  YC~C?W ($9) far pisroe sd,jiaaiking nut 
j% G) :knd unssreiv esbe nut a few terns, 

3,  - - - , Aelea-ce sce sere%%- (2'1 snd s d u n ~ c e  pis-@& anti$ ~ 1 1  
33rgicn2 p%':ky ~ B P  kite hub bcernh& is pIinrai~mt&% 

4,-, , , Tighpcza Fea sere\%- [gT %gr~rnprnGH~ 3ssnd :&vanct.e 
p t ~ o ~  zdjw~iblag ant {18j u&t I% t091cke kbe 
yd-uke- 

5 , , ,  . - hle:%.ee scf-  crew (7'8 (nfi~:s;eg tm f a r  bee1;4~w the 
pr%Pot shouid at81 ~ - ~ c t % ~ r e j  sad z d ~ s n e  tihe pivac- 
adjwring nag U R + ~ ~ Z U & ~  tam, n e n  tighten 
k~eger  JCSW (991, 

6.. - - - - PwA ?he pix%% iax~wd as far zz it wilt gal w d  
t i g k m  %k sew= [7) ,  



@XL.%B-Rls$TION AND 3XAIWTEX*%NCE O F  CUF:RENT %ZmEPS 9 

* 
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%hast thereis conrl~letc ire~ulotl: of :tt:tion hctwtb~n tllr: 

ge3r and the ehrc2d.cis on thc shaft. Thcn 3pl3ly oil 
to the pcnta gear arid to the three bearin: sur- nsljecfion and Repair of - 
faces i - - e drop on the verticaI shslt and two or2 
the horizontal shaft rhat supports the gear). 

Current Me$t~rs 
-14. .idjust the contact ~ i r c s  so that these 

touch the edge af the single and pentn ec- 
centrics very lightly. Then replnce the csp on the 
mntnet chmber snd listen wi th  a headset for a 
h a p  click. 

H Z  Pia,cz the ssenxbl~4 nxeter sn a solid sus- 
face with the stlftft vedical, and mske a spin test 
(see page 10). 

In general, the disllssembiy of slmsll Price 
current metem offers no diEcultis and hence it 
ail1 not be described in iletail. The folloeirlg p r c  
csutiow, har~eever, shouPd. bc ohsew&. 

1- xm1f.6~al of the contact ckmber from the 
yoke 3houid be done carefully and ~ i t h o u t  exert- 
ing zppreeinb!e force. so that the pent3 gesr and 
~ h d t  eE mcrt, be dmxagett. 

2. The contscr+humber enp sb.ahouid never 
be unscresed n-hen the uppcr end of the shaft 
beers forcibly agzinst ib undemide, 3 eonditicn 

* * 

vsch  e - e s  if tithe bucket-nhec! rsis3Eg nar hzs 
hen preeourly rightend, and if ihe pirot  x!- 
justmeat h s  Sen mcde so tight that there is no 
ptay Letween the end of the shaft and the under- 
Gde of the clap. 

When the bucket-raising nut has been 
tightened, the upper end of the sbait bena zgainsr 
the wdemide of the cap at a point thst is zbou; 

ixtee:nths of sn ifsch %if ceziterSP a~izb re-- 
speet to the cmze; oi :he cnp. If rhnze 7x0 i):1~lj 
=a in eaanksct with e s ~ 6  otkaer when tha eap is 
bekg either tightened or loosened, a S v e r  bend- 
ing force occurs st the point ivhere tihe upper end 
of the shzft emerges from the upper beafing. 
Eaak of attention to this subject is 8 C O I ~ ~ I O P ~  

csusefor"hentshafts"'onPrice-eypecunen~~~~etem~ 
V&ea the buelcct-whel-and-hub &wentbty is 

raised fmm the p i v ~  t by nleans of the raising nut, 
the bucket ~ ~ h e e i  shakzlcf. ~13~39gs he held s~stionaw 
md the raisi~g rlut shoal& be turned by Rsnd,. The 
bucket whtxl shauTld never be spun ~ < t h  ~lSle 
;&kg nag held stationav, as this methad ~ 1 3 5 ~  
eau8e ~ehseral expess "ssar~ss 5vi-aiu.lh naay result in the 

Tg3 make sure %hat the f:tal-reat meter is in 
goad rotlcii t ion nnd is pro!irr!y luhriratwl. iiic 
oa'terztor p f io r~ l r t  exzn~ine i p l  'ng>th before ,sad nftrr 
as.:h f j i ~ t : b r ~ e  ~ I ~ E C ~ ~ ~ I ~ E P P ~ R ~  3;s.itI~ n*a=rnl $0 the 
details ur~dcr t tw I~cniling iiirritt-tilately follrrt\-irig. 
Bm:rusc: all nactcr fs;arts arc rml:~nuf;tr.tuf:m~ to he 
inierciisogeshle 3 ~ i  tIlout uifec till!: tl ~::tliitmtioli 
of the meter, re!~hiee~nen't of any of :he mn:por!Prr t 
parts can be ntade in the field. 

Rotor and shah aiinement 

By spi~ning the bucket IS-IJLWI sIo'~t"f_t' the11 
watching the nletnl f rme to which the nig3s &e 
fsternd, eilcc~kfrici ty in the hu~tk~~--whee~-~?i i -kub  
3,ascnrbIy rany be rerldiiy detected. Tf wsentP,c- 
2y is ohsew& %hila making this test,  &*her the 
whed ss $hait Is bent, and farither tmrs sk~xild be 
made tn Snd t h e  sotirr~of *fir ~brr~nrririsy- The  P P ~  

~hatiId be sera~ov~I and the er;~~e~?;~n;rent of the sh:~Ct 
inside the csdr:r~ke% c%i:m~bss sjre,uId be obseri-dm II, 
%%-Me tke bucket wheel is rotsting, an>- m c n e ~ e -  
e - 
iij- 12 t f i ~  m~i-enignt of the top of the zf :dt  is oh- 
sewc-tl, the sfaaib, should be re:nictvd iron1 rhe %+ 

senlbiy arid should be further test& by o&n*ing 
i ts perfot :x~:lanee it-hilc rolling i t  ort a clean Rat sur- 
fse. Any ~l(~e: ie~ %at~f:d to have n kezrt s b f t  shaui6 
be rep~irt?"E%y t~pf3eiti.g that s h s k  1%-ith a ns- one. - m 

i r  fcccntricity is riot f o u ~ d  in tin. sh3lt. i t  r u : k ~  bp 
present in the belckect whegcI. ShustZti r f r ~  ftiiitr 
there. the rotor shottifi be :lpi~i:t~*cd with -1 nrw 

- The yoke may become s p m ~ g  so thzk the &s- 
tance betmeen the upper awei Pa~eer :~F"SSL~ is too 
small or roo great to  pennit proper sdju 
the mrnr assembly mithin this Sjmce. :t m:xy 3Iso 

. 

be distsrtzr! that the coaxiai hoIe  nviH no faiiger 
properly zli2e the rotor asselt~bly ~ i l d  the pivot. 
It ei %her o i  these casndi tians i s  sxsspwtd. t h ~ ~  91i91e 

BX~HEE and sptzcing should be c h w k d  with n s p e  
cia% yoke aEnen%erat. g3ge that is av~ilr.,bk fmn~, ?he 
P~l2tsapp.t?; l I : ? I ~ s t e ~ ~ ~ : r e  S9~tlnl.1. Silvas S t t l r i ~ ~ ,  3 !&I. 



P . ' . ' ~ L : I ~ ;  :lap ;;t*n\-r, Sh* : b t , ? .  ;-;''t- 

 PIX^^ jrm-6 t r ~ l l l  the s l o ~  for the hanger to rile eud 
onto which the tailpiece fits) occasionally beccmes 
bent. A beat stem causes the h & e t  to as- 
sunle a position t h a ~  is out of proper &linemen% 
'irith the ffo~t- Eines of the tx9ater. If the a~inoxant of 
distortion in the yoke is minor and can be properly 
straightened, this should be done; if not, the 
yoke should be replaced with a new one. 

The bucket x~heef and culls on it haye alert 

influence on the me te  mring than has any other 
component. Cups &auld thcrcr'ore be mamined 
closely 3s sny snlall distortioll wili cause a change 
i l l  mring. Only for the clost minor dents where 
the cups can be strnightened to "like nevr" con- 
dition should repairs be atten~pied; other%<iise the 
bucket ~ h e e I  should be replaced R.ith a new one. 

:; ne! tiw h!:rk~t-rr!lrcl-nil?-!~:~h nc~t.!,ihi~ ~houid  
he tilted to one side so tilat rhe lo%vi-er rn of the 
yoke 611 not obstruct ex-n'insticn. Thte pivot 
bearisg shauld then bc ed for pseble 
frrtcture, piis, or roughness. of the abve  sm 
found, the  entire hub aqembly should be repbeaced 
Nith one containing a nettF pivot baring. 
No current meter should be packed or 

with the pivot besring resting on the 
t bearing should always be sep  

.%I1 bearing suliaces should be inspected tb see 
that they haye 3 thin coating of ins& 
The smdl Price current meter h3s bearj~g suri3ees 
above the bucket !\*heel in addition to the pivot 
bearing. These consist of ( I )  the bearing sud~k~w 
be t~een  the penta g e u  and the acme threads on 
the sh&, (2)  the eylindscaf bea~riilg of" the smdl 
shaf* of the penta gear, (3) the cylindrial 5 

The tailpiece should be exanlined for damage. 
oi the shaft within the bearing lug, and (4) tbe 
thrust besing between the shsft and the eap. It ma>* be straightened if' the danragc is cot too 

serious; othemise it should be repiacd ~vith 2 new Spin tests 
one. ? 

Tse  spin t s t  is 2 3  e s y  methad of die /'-\ 
r - 

( m ? t a t t  chambe9 the i_.ian&tisn of the 5ednag~ oii 3 G U ~ ~ L I I I .  meter. h - 
.- 

T13e contact ~h~i3i"ixbe~ S ~ O U B ~  be exm~a~ir. xi for 
prol'er mehing of the penra gear s i t h  the aclne 
t h re~d  cn the s h s t  aand for proIler urljustn~ent of 
the conenet vcirm. Proper adbral-rent of t h s e  
pasts should be ma,in.taind at all tirale. It should 
nlsc be inspect4 for excessive :rear of the upper 
bernrir;~. Any ntissing er dsrusgcd parts such as 

% .- 
yrpt:"dt':. *'!i;:i;;bci ~3 j?5 ,  3~ !~:;:iili:g i;ir..st5 rhoultf k 3 ~  

replaed. Sllould the need arise, the elltire eon t ac i  
ehnnlber 31315;' be replaced xirh a new aac. 

Pivot and bearins$ 

Tt ie  pivot stlould hc e\-ar~iined \vith a 31~dg- 

~ifying ghzs to see x~hether .'the ]joint is frx- 
I r i g  or 3 1 a h e  x The ;mint 
of a new pivot is rounded to 3, radius of nilproxi- 
ii.;tic.;v D.GG.2 i i ~ ~ i i ;  \rear reaulcil~g ill a radius 
q r ~ q  tor th?tlO.nlQ iqc& i e  r r~r%z; iq-n  f f  nqy cf fhrwfi 

cat~ditions csizt, the pivot should be rc1,l:~ecd ~ i r h  
3 ~ae1-r one- 

To rsa~lline the p i v u ~  Lcsig~g co11~eili~.iltly~ 
t h e  contact rhnlnhcr should he rcn2ovwI c~refui ly  

rnabng this tet, the mcS;er s h d d  be! placed ED 

that the shaft is in a verticd positiQn and the 
h e k e t  i%-%leel is pwtect& from sir currents, 
Thi~ bucket %h=! is then given a quick rum by 
hsnd i~ stcrr it spinning, the duntion of shich is 
t I -  s t  As the rotating bucket 
a e ~ r s  the stctpping pi)?n& i%ds slrtsrisn should be 
t"~r~i" ,~ i iy  ~ l ~ ~ e r v p d  see -2~ilr.ehcr rile stop is s b  
nipr or gnduat. Ilegardleq of rhe durstion of the 
spin, if the bucket sjrheel colr~cs to en sbmpt stop. 

I $he came of such behavior sXrou1d be found and 
eog"f"m"i4 befor.;: the meter is us&, Iln such isn- 
stanws, a jack of oil, the maladjustrstent of the 
perlta gcsr, arid a misalinemcnt of the j--oke 
possible sourcm af troubie that ehogtEd rwe:ve 
esrfg a~rention, 

Thc noms l  spin for a &mdI type-.%zi Price 
Y!IUU~J bt. approsil:trttcIx 4 i l i i ~ u k ~  :md S ~ C U ! ~  

t ~ndr r  net P ~ I P P B R ~ ~ ~ ~ ~ R P =  hu;p !=c than 1 'r4 n18lnutw. 
Luge vsriatiors in the duration of tii~e spin test 
wiil be ictroducd by srligllt rzratlons k n  the 

- 4 

.iaertical pasitioa 01 Lhe shsbia, &906ne operaton 
2ceorrlicgl~r provide ihemselsres with s small cir- 



cuHsr Bevl via! that csn be p33t"d air jtf LC cap of 
thc ~netcr to hell3 then1 make such 8 test witll the 
shaft niiticd in 3. truly vcrtir:al 11osi tiotl. 

Agaot Hn~:r asctarsrarlara ttst tn def.cartaaiute T Itu r=rltlt%i- 

of the henrizlg of n t-ltrrertb irtt:tnr is l ~ t r t r l  t l~c 
ssreter PO $haf"h~ shaft is i ~ n  n vt?.rt.irbai nasilir3il ;rrlrl 

while keepitlg thc ~113ft ill 3~ nwrly s her l  jrosi- 
 an as possible, to revolve tllc yoke and t;li!{~iecc 
in a horizontal phne nmund it. If :he bucket 
wheel rernl!ins in a rised i,o$itioa, it is i l t  inJi- 
cation that the be3rings are sn tisfactory, wllcress 
if the bucket wheel tends to  rcv:voi~-e ~ i t h  the yoke 
and tailp;.:ce, it is au indication thst the nleter re- 
q ~ i r ~  attention. 

Ro~tine C eaning and 
Current Meters 

At the end of each i.3ay3s use, the current meter 
should be thoroughly cfcaned nrtd oiled. The pivot 
and pivot bcnri~lg need spcei31 .tiention; unlike 
d othe. parts of the meter they are suhjr:et to 
msting md, thcrciorc, it is desimble that they 
bc dric .r bcfors tkcy ZXT oiled. 

T h e  outline F,-;.ion - 3 ste%b\--st?p . -  j~i.a~e- 
dare f ~ :  the ri?aning 3nii oiling of ~ 3 i r p n i  rr ieie~.  

Equipn~ea t : 
I. Screwdrivers of proper size for use on j e t  

ecrews in the yoke 2nd on the pivot-adjusting  nut. 
2. Large  aft cloth that nriU readily absorb 

water for xij~ing the outer surfaces of the emeter, 
3. Cotton-tipiled smlbs for cleaning the bi.3~- 

ing suk..fzcw, 
3. Sugply of 0iH fis"s:rmrfe~f oil thzt is cx-ail- 

9 8bi2 i~-%r~;1 the j2~di;e;;5 >Iil i~tt.n;lanc~. 2 C C i X l :  ;S 

aadeci) in a. container with fnciYitieu that 
pennit 3 drop oi  oil M be spl~lied in pIsces that 
othem-;S~e are dif5crmlt ta reach., 

aatle the curxwt meter s ~ Q ~ ~ o w s : :  
L Fleiea3e the raising i~ut .  
2. Reie~se the two set serews in the yoke, 

holding the c-ontacf chmber  and the pivot in 
plsce with foreCngei* arid thumb. 

3* Re~i~aave the ,,atact chmnbes frana the 
yokc sIowiy and carefully. Do no& renlove t h e ~ a p  
at tb the* 

4. Remove the pivot from the yak% 
the g m r b  faBows-: 

1, P ~ Y Q ~  S?-e3~~g-  

s. :lcao and cIry the air jiockei and 'tire 
pivot h~:l~"illff, i ~ i l f f i  3 ~ ~ ~ ~ ~ Q E I - ~ ~ P I I c ~  s%GI~-  

I b. f nspt:t:t thc pivot bearing. 
2.  I%tur,r, Ilolt: in r i ~ :  3 ' 6 2 k 0 .  

Sgt :tt, t . fr6:  j~ivlit Iiofzi? i z t  tIlf: yJk~: is-"arEt :% 

x ~ t ~ t a ) t t - t i a , ~ ~  ii:tI :Z.TG-Y;FIBEI. 
3, Staaft, 

Cielru autl dry tllc allaft -1 $artit:u!ar:1;y 
the acnxe tRze:tds, 

4.. Pivot, 
IVipe the pi%*o-ot ulliil it is ti~orottgiiiy t i e .  

3, Cant:act c : E I ~ I ~ ~ ? ! ) c ~ .  
- 

a. Renlove tile cap iknd shskce oltt my wa- 
ter that m3y be $trapped within the wntact 
chmber. Occa~ionnlI>-~ c!cn;l the c h:lnlber 
thoroughly by dloiving hot water to nosy irkto i t  
under pressure. X j c t  of ~-:rter srleh as t f?:tt issuing 
froin a hot-irzter tap is rccotllruu~zdcd. Ifappe's 
pot\-der solvent ha3 bbee  USE^ succe~~fuHl~ to 
remove gu i r~ jx~d  oil if cieaning v;ith hai irarcr is 
not stk@@mfu$, 

b* !Yip% ttze interior of the stal-r of the mn- 
tact chmlber. 

e. Sxab the hole in the be:rriog iikg by 
melns of 3 cotton-tipped snit& in2iert~i thnilgh 
thc s t ~ m  of t h ~  mnt~hr t  ehl"~in113w. C f e ~ n i n ~  t h ~  
hole iit tiw h~zrlnq iug from the top fr~~r~r~crttl.~ 
rzrnes the CC.~:?~ZCC tx-ires to belrxd artd % V P I L X L E ~ L L &  
b ~ a k ,  n-h~ress ciec-zing it  &an; the hatam :kgirirer 
bends the ~ i r s  nor a@ec t s  their ndjustnlen t. 

Oil z s  follows: 
L SI~aft* 

Apply n fih of olI to (3.); the acnle thmds 
iEberaEy, so that the exces oil w1!1 later spresd 
orer the pests gear wid the i,enmihait), (b) the 
r e  3 taren the baring i tq,  3d !c) t5.e 

" - 9  * - 
G?i2erz:t3?2 cb?.t: a: t::e 522:;- 

2, %%-at bearicg, 
-%ppiy 3 thin iih o i  oit over 311 ' sed 

pa*% of the: pivat b e a ~ ~ ~ g ,  
3- Pir~ot hob  in yoke. 

Apply a, drop of aik to i , h ~  sides af the hraie 
t h ~ ~ u g h  w&eh tho pivot p&-e3. 

4, RVO&, e 

Apply a thin :lh of oil to the pivot, 
R e ~ s e ~ ~ b k e  as foiZoxvs : 

1. Repiact. the pivot :~:rd :i;:hten the set screw 
thst holds It in place. 31zCqe sure %ha$ the pivot 
lack nut baa= eig;Jxs?st tikc (:YOc$ ~ u J  tliat t ! i~  s ~ t  
=re= be%= q s h t  the f l a t t e d  p a d  af the 
p%ot, 



"I? Fit thc rnnt.ncBt rhnmhrr over the end of 
* a .  8 *. . . 9 . .  . 

:*;,. ' . > . , , ; : . * , r . . q . . .  . * . . , * .  * a .  8 I!@: 

yokt-. Do this sloz?;iy and cardully i~it l luut 
applyjag much force, othenrrise the penta gear or 
s h d t  i m y  become d m q d .  

3. >Hatch the marlis on the contact cha~saber 
md voke, and tighten the set scrcn* holding the 
conkqct cha~nber in plsce. 

4. Chwk the contact wira. The adjustment 
of hot11 the silldo and pellta-coiltact R<TCS should 
be esalnined to be sure that the adjustments are 
as Gght as posible xithout impairing the electri- 
c d  c~wtaet, 

5. Replnee the cap on contact ehmber. 
6. 3Iog.e the bucket-n-heel-and-hub ssenlbk 

up and Jogvn t~ deternine whether the pivot ad- 
jarsb~ent is c o r ~ c t .  
'I. Check the opwation ol the current n1et.w 

with B spin test. 
8. Fallas the G U ~ I " ~ ~ L %  meter is t-e8 Be uscd irn- 

medintciy, raise the pivot b e ~ n g  off the pivot by 
nleans of the bucketraising cut. 

ocity Price Meter 

The low-velocity meter di5ers f m  the geners 
Ijurposc Pricc meter in that the penia genr is 
re~~rovcd and the  single eccrnrric is rcplrxcd by 3 

double cecszfntJaaaa ~ - & c h  aaake5 two e'lcctrical con- 
r-uc'is for esoh sevolutian ~f the bucket whccf, 

T h s e  mrtcn :\re pmdueecl by t hc same dics and 
f ixture  uscd i~ the nlnnufarture of the gcncm! 
ymrijcaac nrciw. Conse~"~.ciiti.i, tikey ~ Z T W  Izave 8 
silrlrlr st:irl*.!:inl r:ltizlg, :unJ nn- p3Tt~ rimy be 
re! )fttce.d KI t iiuuz trie fa=-5; ty 06 C ; L ~ ~ ~ ~ ; L S I O I I .  Tile 
d~xmtiorl of tht3 ~iunnnl spin sixoilki be 456-5 ,in- 
t t ley, c~ird i t  shonid ircvcr be i$:ss 1113112J4 iilljtutes. 

111 all rc~iit.g:cs ctllcr '$ha11 those ~ l n i n t d  out 
sbovo the tn-o tyiws of meter+ arc idcn ticai ant! 311 
of tlrc i>rcc.etiins ;~nmgrct~~hs al~!rIy to the lorv- 
"dtflog5 i,tg ~neter, 

Pygmy Current Meters 

TItr Gtaiogir9:ll Sgrvcy riesirrlrui rh r  first of i i s  

13yg33t~ current nirirrs i5rr fig* I f  in 193fi. The 
13yg19agi ~ttrre":52 ~:p,t*t~r is ~al tflc f"rice type i i a  "1t:a~: 
i t  t n i ~ r : l i r l s  :t ia~:1~-t~] ,c  bucket wheel lllorilitctl oat 3 

*- 

verticsl siinit hnTillg bmrings that opemite in 2% 
t i  s .  *l'hr bncli~.: i\-il~*l is ." i lrr ika iu Gi- V -- -k 

I mleter ( two-aths the size of that in the sndf 
Price current nleter). p y p y  meter is de- 
simd psnicuisrly for the me~mrmmnt of dif 
charges of those s:reams that sre so shallow that 
the m1aL1 Price cbrcnt r.leter t6b t~ pedom 
accurateiy, but which have too great a How to be 
meavured maveniently by eitser volumetric 
nlesns or with s3-a.~ 0. w e b I  

The p y p y  mcter cfiifers imp.1 the typ*U 
msll Price cuircnt mctcr in respects other than 
size [see fig. 4). The co2:ttct chnmber is 3n in%+ 
gral trtof the yoke . c;.- .sins a siningle-rrv~ 
lution contact only. i r k  .- -tr has no tzilpiwe 
nor has i t  my pro6si.. . 1 - suspension from s 
cable. There is no bl; ..it& .;;iet?l nisin~g nut  on 
the p y p ~ y  meter3 but a st3~raXf b 
vidd to replace the rlivrit when the meter is stared 
Or ~ ~ s ~ s ~ z ~ o I M ,  

The bucket wheel revolves about 2% / :h~m as 
F&sl;35 th86 of the mal l  Price cumeat met:f3s, TGs 
reiatix~ely high speed, eemhined with the fact that 
no multil~iwontnet arrmgemeut is pmvided, 
lin~its its use fa eorrditio-~~s where the retvolrrtisns 
are mustd ii~urnUy ta -eiocit;,es not exceding 
3 fcez per szrzond, 

Tiic si;-;cy'3 p ~ g - . .  CUFT~EG ~a~eters are ma- 
0 4 - 

stratcted so t%~zt ihi: S ~ c _ l ' i e ~ - \ ~ h ~ E - ~ ~ d - ~ a ~ b  =am- 
bly may be TC~IIQ~~M~ f r~nx the yoke .as a unit for 
convenieoce in cieanillg and oiling. Instmctians 
for removing n x i  replacing such n.w~nblies foliow: 

To remove %he bucket-K-heel-znd-hub ~lssemblp 
fmm the  yoke:: 

a. 

1. EP,en~ove %he mj3. 
-3 -. Epir::.+= tilr- ..c; ~pre;.: ii%~t2Icr :,iyot bk liire 

& 

j~ok e. 
3, Re~~ta~re  the pivot. 

Tightm t i le set screrv into the yoke tother- 
wise, iz rr~ny orie diEiifuItis in rentoving L%e 
b u c k ~ ~  .n.h=1), 

3. I,rr~rcr the bucket x~hccI to tl;e lov;cst jlo~i tion 
in t h ~ .  yoke and ~ai*eful!y stide it ~ Q F X ~ P ~  and QUG 

\yardl If it. iu iour~ti thut the bulfg.kgt-wlrek-a~d-"$mub 
ssmnbly does not pame out iredy, return i t  to its 
origitlnl j!cjsiriotr a ~ d  rotzir it ol~bsixth of J t.~rrg. 
I l rp~n!  i his oprrntioii t i  5 Yerer 
apply farce in ;e:noa.ingr the bucket-x-hwt-2nd 
huh ssscmbg~ because the slyaft si J eceent ric 
Secaanle b e ~ t .  



EXPLANATION 

! , C9gti ~ B B "  C B l r t g ~ !  ~ h ~ 6 9 ~ b 8 f  

2. Binding-posit Baodcel wire 
3 .  Binding-post iosuloling bushiog . 
4. Binding-p9rsf b~rOy , 
5 ,  Binding-past nut 
6 ,  Yoke 
7 ,  moko set screw 
8, 13pp~f h @ ~ l i n g  
9. 5 h o f  

go, Buckst-whaeD hub 
I 19 , Borckee-wheal hub nut 
12. Buck@$ wheal  
13, Pivui beating 
84, Pivot" 
85,Plvst set %crew 
16, Pivrsf-adjusting gtul 

haepef screw 
17. Pivut-adjusting nut 

Figure 4,-A~xombly dfatflrasm ol pygmy currret~t meter* 



db 

EXPLANATlON 
IO .  Vane hub t , Yohe 

2 . Conloci chamber I I .  Vane hub nut 
3 . Uinding-post insulating bushing 12 . Raising nu: 

IJ,Ph'yga 4 .  Binding post 
5 .  Uirtding-post nul 
6. Shall  
7. Mugne l  ' 1 6.  omp press ion-sprlng 
[: r , l a ~ s  switch assembly \7 I Sot serew 
9.  Vane a 

Rgurg 5,--Aggrmbly diagram I ~ P  m@l@f* 



To imgert tErc b~~kck-~~*glec!-and-hub =\ctxrbly 
in& th-ke yoke: 

I. With the pivot remot*&, set scmw tigirtcad, 
csp relnoued, and rake litid 41131t held uj~sidc 
do%%, dlirect the upiier end of the sllsft Itsto the 
hole of thc upper besing, 3rd anrefully edjust ihe 
bucket wheel inu, position within %ha amls of the 
yoke. DB not apply farce. If the huckc t t~heei can- 
not be pk~aced within the yoke 6thout iorcias* 
remoe it, turn it one-siuth of a re-oluti~n, 2nd m- 
peat until successfd. 

2. Xim~rew &lie set serew io a pitian thzt 
the pivot to be ins 

4. Tighten the set screw and turn the yake 
r igh~  side up. 

5. Repltice the cz?. 
Inuestigatians shnnpn thaf there cre 

slight dserencs  iin the rotors of gym~y meters 
that prevent a s tadadzed rat'.ng. Bec3use tk2 
wtom sre not idezxticd, th2y eamak be replscd 
in the field. Jfeters are cslibmrd indix6dualty erld 

supl,E$?~d niih its o\sen rzting taS!e. A 
current meter which has $ma d a ~ ~ a g d  

shoald 'be ~tzclir~d to %ha Fml-8eng 3Xsiratewdnc~ 
*%.tbn far =?Z~T" S R ~  rw32ihrzti;d"i. Tis". d1~r9xia:: 

ce Meters 

Ice meters (see 5g. 1) are 31% :3e ~erTil;..*-~~ii 
t3~-pe brt ZEer ir$n! the Pr ie  irt ;h r h ~  razor 
W& CO~S&& 1 8 ~ ~  CU~*S*& PBaeS, Qth?~ t%&?h- 

enees mfky &a be seal in S_zun 5: 1~bSczich itIusrrs.za 
the %sba~bl~* biagaln iil the iee met lr. They are : 

1;kctcr is .- :jrj:urEd by a SO :tien of spt:ciai rvi:d- 
in% md ~!::rt .ig:na\%x ilitl) ti1 : tor) of ,Ire corxt~ct 
chrmthcr. Thc .>hjmt of t k i g i  nr~~ngcr t l rn t  is to 
n d u c ~ .  i lte sizl: uf &Em ic6 ikr,ie r txluird far iitscrting 
the nkuh~r, 

2. The cpjjer hettri~g is 3 s m d  spirere iratead 
of a slw*4ee 
3. T1*c c!cztric~l eontact k o itingncticdy 

actant& ghsz-sealed slviloi?. There i re  tno con- 
twt. c!osures far rye:? rcva!tttion a i  the rohi., one 
w h  rhe the p~~!rs of tfie n ~ % ~ ~ e t  are alined with 
&.he ieave of the s%rie~l~, 

As~mbly or disassenxbb of the ice meter c f i e ~  
no specin! problekns excel11 ; that the -3~gnet is 
v e y  hl;,tttc stic! xakast he h;.ndId \ ~ i t h  care, 3s sll 
psrts sitauid be. Care and l ubri~dtion ehnurJ bedi 
th% sznxe type dcscr;:bcdi for the Price ~xeter. 
Ir~r*e3t.ia~tioos ha%*@ sh f~  SF. that there -em vp_y 

digilk dificrences in the n: tors of ice n l c t a  that 
pmvent s standnrdlzecl rzt og. Became $he m~ors  
we no8 identical, they c31: not be repfacd in the 
53jd. JIe t e a  ore ezEbrn t el 5 indiGvidwl!y 4-d eecch 

3- is s ~ i ~ ~ u d  nwir!, i t s  own ~2 ing tnbie. -42 Ice meter 
whic5 hzs heen dam1rag& si auld be r ~ t k t l i ~ e d  to the - 

Proped-r; 313intenane- .Sek:tion far rrpz~ir 3nd re- 
-.fi;ih~.~:inn. T ~ P  4uratit:n nf the  n o m 1  spir. 
s%anM be zppaGmafefy 5 minute, snd should 
z?~er  be 1~- ?has 2 ~ n u t l t ?  5- 

. - 







PLEASE P. 

BEFC 

Peabody wan has been the Ieadiog manufacturer of portable %hernographs fur 
more than 55 years. Our insrruments have proven ideaI for unattended, loog-term 
monitoring of ambient air or water temperatures. 

The  Model "J" is a new generation of portable thermographs. I t  has not onb 
the fast response of the Ryan Model "I? and "H", but has the timing of the 
quartz movement. The chart size has b e n  enlarged for easier reading aod inter- 
pretation and a new rype of chad advance has been added to  allow laager periods, 
up to 180 daivs. unzRended. Provisions for unloading and loading duilng field use 
have been incarporated into the desig~. 

Ryan rhemographs art ex,oineend and built to be as isrugged a possi5le. But, 
please remember they are precision insrrumenrs. lmproper hzndiilg can damage 
the sensiti~e clockworks and mechanical linkage. 

% 

lhese themagraphs should always be treated as p u  x*auId any laboratan. instru- 
ment. If you follow these ins$ructlons tilaroughly, and take reasonable care in 
handling and ushg rhe innrumeat, it ~ i i l  operate reliably en6 accurarely. 



Calibration 

Range 

Weigh 

Dimen,ia,s 

Maximum de@h of use 

Accelasoy itenns 

1-1 80 (six months) I%-9I) $; thse n3oraths) 

Quartz. timing mechanism 
P 

One 1-1/2 volt "C" cell battery (included) 

Sprocket drive 

Fast response probe: Hi-expansion. liquid mled 
sgrs%em operating a beIHo~~*s mechanism. Time 
constant: 75 see. {U3 span in 75 see. full span 
in 1ess than 8 mans,) 

Pressure sensitive strip chart perforated to ac- 
mmmadaat: sprocka dGxre 2 incher; %Gde, 24 f e t  
long with lineal day span lensth. 

Chart is 30°C span (86 "F) I DC div 

5 ranger: -5' ro + 25°C. O to + 30°C. = is"  
ts +sac, +lo" ts +%"f, 4-15" tez +4SQC 

Temp t 2% or .fiQc$c 
Time +- -2% or 3 min i day 

Largest diameter: 1.875 in.. 
Tank lengh: 8.25 in. 
Sensar extension: 2-90 Fa. 

Htav cross-srciicn polycsrbonare rhermo plas- 
tic, inriei-national  e el to%^ 

% addiaic3mE clamp 
B additional ""O"' ring 
1 additional chart rranspon vrith chart 

U-5, Parent 3,987,691 
Other Patents Pending 



~ HOW TO OPEN 
note the hir~ged couplzng aronnd tbe middle of the instrument. The 

plprpose of this couplrng is to mainwain the wakr tight integrig cf the unit. 
(See pictun on cover.) 

@'- 

Grip latch of cozlpling firmly with one hand and the unit with the 
other. Pull latch in an ouhvard motion allouing it to pivot. The draw 
%ire will then discontaed from the other side of the coupling. 

With ccrrne hand, g ~ p  the boBom half of the wi t  an$ v;ith the other 
hand g ~ p  the t ~ p  ha@ (r=os*er) af the unit, 

With an easy pulling motion, separate the tu~o halves. 

*I 

Set the lower half on a level iliirre -riih opening u p  Tien  turn rbe 
orher half upside down {sensor pointing down) and set inside the other 

~ half \xi& sensor d o ~ ~ n  inside, 



GE FROM T 
T b  udt hw $13 mmovablas dge f o ~  easier loading and anloading. The 
char( hss spproximably 22 ft. of usable length, it used continuonsly: a 
of 1-1/ZY' per day on the 180 day onit and 3" per day oa Lbe 90 day 
The eh p~-aoUed o~a m cars? Its> 

With the pen assembly facing you, find the locking screw on the left 
side s f  the instrumeltat, Unscrew this screw ant3 &cr end of if cleas 
the top of the $ha&. 

Grip instrument firmly with one hand and H.iilt other rotate cartridge 
*om the tap holdi'PPg gPOOVe5. 

F i r d y  pull the cartridge from the boBom holding grooves in an out- 
ward motion at approximately the same angle as the grooves. 



Holding fie cartridge Enrmlj. in one hand, release the mre shaft retain- 
ing clip. This can be done with a slight pulling motion wirh the finger 
nail, 

Lift the shaft assembly from the groove in an upward motion until the 
gear clears the edge of the cartridge. 

Shaft assembly should then pull away from cansdge n i ~ h  ease. Sex 
carta-idge aside, 

With the shafr assembly in one hand, pick up a pre-rdled ch&. 
Insert ihe shaft assembly into the spool core. Line up lugs on gear 
with grooves i~ chari core. Seat firmly against gear. 

SPRQCmT HOLES T 
THE BPPOSPTE SmE 

Insert small shaft end into the cariridge, then slip flar;ed shafi exid 
into groove until retaining clip locks rhaR in place. 



Rgmobpe the tape from the end of chart, Hold chart Ernsly so that it 
will roll, but no'i: w~nravel. 

n r e a d  charl across platten (mder the guides) around the $rive 
sprocket and untder the take-up spool. 

Aeash tfme end of rhe (gray bacicirsg side up) to the rake-up spool 
with a piece of t q t  

Rotate the take-up skgaol one or hvo hms- Maintain a iighr pressas= 
on the sha& roll. g;.tnis will eIiminri-tc buckling or bulging sf the e;:haa, 

mlc unit m ~ s e s  with an extra caaridge so preiioadirmg af the chaFI: ~ 3 %  

be done in the lab and the caeridge rssed %ater at the site lam:kn, 



--rrr 

! T 
BER BAND WAS USED, REMOVE IT. 

a d @ =  loading the dge into the unit, referrncr data may be placed 
OB &@ ~ h & ,  PI d8$? dab  aglr~gi~ ~ h m  
osing the Bat p 

Before loading cartridge, rotate take-up spool until the top of the 
reference data is at the edge of the flat portion of the cartridge. 

7 Gripping cartridge and instameat firmly, nith flat side of cartridge .. " facing the penpoint. slid. rhe shaft ends into the boxom holding 
Fmves. Push f'rmdp uriil they are wll seared. 

Ratare cartridge so the other set of shaft ends slide into rap holding 
g~osves. Make m r e  they are well seated. 

With your screw driver, reset the lacking screlv. 



Cheek "Ow ring to be sure it is  clean. 

With one hand holding the bottom half, pick up the other half (with 
sensor and chart transport). Reverse it so the sensor is painting up. 
carefully insert the chart transport into the opening of the other ha@. 

Make sure two tank halves are seated evenly over the "0" ring. 

Pick up clamp azd piace it around ff le Bangts in ~ b e  cezter of the 
tank. Make sure t2e fisoges are iilside the ciamp groove all the way 
around, 

Holding the damp f i d y  =ound  nit ~ 5 t h  one hand, artach rhe draw 
sire over &ha, hook on the opposite damp half. Pivat the clamp latch 
toward the instrument. (If excessive force is required, cheek to see if 
the "0" ring is seated on tf ie flanges and if the clamp is seated over 
the tank flanges.) 

When the clamp is secured, &ere is a post oa the clamp ~4th a hole 
in it promding through the hole in the latch. Insert a paperclip or 
smrtll piece of wire into the hole in the post and bend it over so that it 
u.ilf not fall out. This ~ 3 l  prevent the latch from coming undone wh2e 
the unit is  ia use, 



use of the air bntppd Enside $be sealed container, it may haye a tendency 
b Boat, 

When the insmment is installed at the site location, it should be anchored 
securely to some object that will not readily move. Th i s  can be done by 
looping a cord or %ire through the hoies in the ousiside of either end cf the 
instpument and then securing the cord or wire to  the object. 

Tc change the batterg, Orsr remove the chart 
b the h W c G o m ,  

With a flat tip screqx. driver, loosen the slotted sere-. 

Pivot the cover plate, exposing the battev. 

Turn the instrument upside down and the bancry wiIl fati our. 

- Replace with a new battery, sire C, 1-1/2 volts. (Recommend use of 
@ Eveready Alkaline Powercell.) Make sure ( 4-1 ic pointing up. 

Push battegv down slightly and pivot rover plate back into psltiort. 
nghten slorted head serew and replace transport asenibly. 

mere  i s  a sticker ~n the coaver plate indicating when the baeeq should 

"\ - 
be replaced. An Eu5ready Af kaline Powercell s'nauld girq at least 12 
months af continual use. 



nidge from unitP", 

If t5le ;chart wsr &owgd fa mn the full: length: 

Take the loose end (should have a piece of tape already on it) and 
re-aaach it to the spocl core. 

Rewind it and follow 1 through 3 of "!nstalling Chart into Canridge'". 

Rexove used cha& aand reload ~Gth  new eha&, 

3% the cha& has mn far ~ d y  a porlion of the lengh: 

With a sharp objecr, cuz tfir chart along ~ 3 e  edge of ti.,- pIe%zn. Hold 
Cha.E-e: Sprals so 3 will a m  unrollm 

Stick a sms!l pis= of rapt on rhe end of the chaa. 

Usiwg a ty1iudfieaJ objea, a3acb the %oa= end of the used ehae ;1t4& 
6 

a piece of tape and unroll &e chari ficm the take-up spaag aant the B 

cylinder. 

From heir. follow pioceduic outlined io "Threading arid Aaachi~g 
C h a ~ " ~  



AND p. 

If the unit does not work properly, or ir damaged, m t n t  to: 

t 

Ryan Instruments, Inc. 
402 6th St, South, 

Kkkland, WA 98033 

Any questions conrrming the operation of the insrrumznt, phone: {206) 821-9572. 

After each use, and BEFORE the instntment i s  opened, elcan off ail ritoi cther 
maner, and wipe the car and clamp compleirty dq .  

f ESDESCY TO COXDEN- 
OF STQTSTbTE. 

AS WE%%3' OF TBT OTHER 
POSSIBLE, ;lL&m EmRY EFFORT TO 

I;SSZDE OF THE INSTRU&XE&T CIS CLEAhV 
AND DRY as ssssrrt~e. $. 

The large "0" ring on these insnumenrs may be used dry, bur shouid be cleaned 
each time thz unit Is opend. The flanges of rh+ nznk should he cleaned 5rfare 
reseating the "O" Ring. 

The small pnbe pafi "Ow itng an rhe hiodel J was instailed st hXe FsciaT and not 
accessible fix d~5e examination. Lightly clean gGr and other matter uff the ring 
area so it s-i-ilf no! nick the ring and possibly cause leaking. Do no* ase a iat of 
f~?rce, as it might cause -the seal io be broken. 



Gl5NlZl"Qbk, %lESCXtI Ffi*lON 
l'he Marsll-McL3irrley Model 20 1 Portable Wurer Curre11 t 

Meter i s  n general pilrpose instrltn~er~t, designed for maximunl 
versatility in botll laboratory and field ;1l3l~lications. Tile iilstru- 
t~lerl t ctlllsisls of (1)  D t r l l n ~ d ~ ~ e r  probe will1 cable, and (2) a 
signal processor iloused in a portable case. 

*T l~e  inst runrcn t senses water velocity in slie directiorl sntl 
[ ~ r e s ~ n l s  tllis velocity reiiding directly in feet per sccol~tl on ;i 
l3nllel ijletcr. 

% 'I'lle instrument is powercti by six stnf~d:irtl 1) size ccll!i con- 
t;litletl ill a bat tcry c o i ~ ~ j ~ a r i i l ~ e r i  t in l l i a  inslriir~~er~ t c;isr. Access 
to t h i s  con~ j?s r t~~~en t  is lilrauglt :J cover pl;ilc on tlie boftorll sf 
?Irei! ausc. 

' r i l e  c;ise i s  npproxil~~ately 7 i i~cl~cs  witlo by 4 inclics higil 
by 10 il~r:lles tlccp. The stat~dartl length of llle cable :ilf;tcl~ed 
l o  t i le  tr;~nstltrccr probe is 20 l e t .  



'Itlie ii~strklrnenf will rrleasure flow vetocities up to 10 feet 
per s~rolltl .  The pz~rlel metes 11;s  t l~ree 1'1111 scale riinges: 7.5.  
5 ,  ilntl I O feet  per secoi~tl, ;lnB, or w l ~ i c l ~  cilll be selcctetl by :1 

rol~ry swi tc l~  tllc f r ~ i i f  pii l~el .  

'I'IIL' overall acclintcy of tile instrurtlel~t is bescd upo~ l  t l ~ r ee  
p c1+. .*p 0 1 4 :  

1 !,on8 terln zero tirift wlaicil is less tiban k0.07 f t  ./set, 
2. Lineiirit y of  resllonre whicil i s  lf:2%1 of reiltling. 

3 ,  Absol~lte calibration w h i c l ~  is ?.2%> of readit~g. 

Lortg T:, 111 Zero Drift 
'I'lie Model 20 I ir~corporatrs f'eilltr res wlliclr retl~lce loil~, 

ft'rlx; zei'o tir'il't to less t l i i ~ n  i0.07 feet per secorrtl. 'I'llis el'fect 
is sepuriltc and Liist i i~ct I'rol~~ t l ~ e  ~ l i g l ~ t  i~~o t i r~n  of t l ~ e  pi~llel 
laledel. wlaiclj i s  dkre ts elect rsrsic ~-ooise, 

'I'l~e reiitliilg cell tievia te frollr nlr exact ly l i l~eiir lcespotlse 
to ~ ~ I C I . U ~ I S ~ I : ~  water flow drie tu jtrit~or voriatial~s in f low strc:ln~- 
l i ~ ~ e u  :ii incr8e;lsii~g velocity. 'I'his fllctor is sl11;rll ellotlyll to 
g ~ i i ! ~ ~ ; ~ l I t c ~  t l l l l t  tile r~i!ill i lg i s  vlitllit3 2% o r  ! l ~ ~ l l l i ? I i ~ ~  c3ver tibe 
velocity railgc of  tile i r ~ s l r ~ l i ~ ~ ~ ~ ~ l .  

C : ' i i t i l ~ r a t i ~ s ~  a t  aBE MMB ~ v t l f e r  c~rrr*crat t3.rutct.s 3s trrrccal5le 
lo a calibration facility wilere the flow i s  kllnwn t c ~  w i l l l i l~  e 

-+ D 76, .-=a 

SECTION 2 
I 

OPERAT BNG f NSTRUCPIOMS 

UNPACKING AND 12RELlMiNAltY SETUP 
1 . Careftilly fenrove the inst ru tnel~t f'roln tilt: sllippiltg 
cartoll. 

2.  Itell~ove the b:i ttery coi~~p;tl-frrletlt cover (bot to111 
side- 01' i t l s t l d t t i l ~  ~ t )  itltd ifl~era six D size cells according 

I lo t h e  polilrily il~tlicnletl in eiiclr i9:tltery slot. I f  !lie 
probe cojjrrectur ol,fiol~ i s  ifirciutled, pltgg tile probe con- 
nector i l l  Lo t l ~ e  m;!li~~g conljector on llre lior~t pnnel. 

3. Set [Ire selector switch to the CAL position. The 
tmetee* sfjolt lit! ifltficate in the GAE,ibratr: sector 01" %%I@ 

scale. 'I'l~is indicates the batteries are good a ~ l d  the instru- 
inent i s  operiitinp properly. insert new batteries i f  the 
~ l ~ e t e r  rails to register i,, the C A L  sector. I f  the meter still 
f~ i l s  lo regivler corrcc!ly, toll tact the factory. 

4. 131ace tile probe in a norl-nletallic (plastic) bucket 
I'illed qyith wilter, ant! rotate the selector switcfr to the 2.5 
I't./~ec, set t i i~g .  Move t l ~ c :  probe gel~t ly  in t i le bilcket, ;lad 

the illeter s l~ould resllond to tllc !notion by intficatiirg tllu 

velocity of tlle probe. l t r~nc i~ jbe r  tha t  t l ~ e  inst rkr l l lc l~f  i1:rs 
8 fil ler wllicl~ wil l  c:iuse the n ~ c t e r  au l l~ t i l  to lag i3clti~rtl 
tile iicttral vcitrcity of  t l ~ c  i$rohe wllen i t  is oscillateti. 



Ti~is  f i l ter  l i l l l e  constiir~t call be c,langed if  retltriretl ; con- 
t ;icl i l ~ e  l'i4clol.y f'ar tlet;iils. I f t l ~ e  illstt-tllltent iae;ltl irlg 
iSf3l)r;bl'S el-rittic, see Sect Eurl 5. 

5. hlo~jl~i the proi~e 111 e i i l~cr  a watl i i~y rod or c:lble 
Y ~ I S ~ X ~ I S ~ O I I  collrigilra!i~ll ils S J I O W I I .  l'lle i ~ l e t e l *  is !low 
real1 y ibr  i r~nking  nleastllaei~len' .. Rerilcln ber Lo wail 21t. 
leash 70 S ~ C O ~ I ~ S  ill'ter posi tiuning the probe hel'ore 
~*e:td iug the pitile1 rneter. 

EX'f ElilNAL C8NTR01dS AND CONNEC'FIBNS 
k 

'Tile i~l~otogralj l l  011 piige 1 sllows tile cxtertliil felrturcs ol' 
llle Motlel 20 1 13urtinblt: Water Currerl t Meter. Tl~c following 
ite~ris ere ciilletl out in Llle I'ig~11:e. 

2. Selector Switcll -- sclects rnctcr f~rnction. -$ 

a ,  OF17 - ttit"n9 el-rtire urai t off, 
11,  CA & -- cllccfcs lscrrt!~ the xneter circklits anrcl 
the bat terjcs, 
c. 2.5, 5, 10 - selects ineter full settle range. 

SECTION 3 
THEORY OF OPERAT!ON 

l'lle Motlel 21) 1 col~sisfs of ;i saclsor llrobe will1 att;icl~etl 
~ i l l l l ~ '  :lnd :III electruilic processor with ;I panel ineter re:ltloif'. 
I'lte probe cot~sists ol' itn elect rot~~iignet ir~sitle :I lnolrled plastic 
Iiousiiry a l ~ t l  p;iir of'elcctrotles spi~cetl 1 80° apart oil the sell- 
.;or stirhlce. Wiitcr flowiilg a r o u ~ ~ t i  the seiisor probe il~teracls 
wit11 t l ~ e  electru~i~;lgl~etic field to i~rotluce a srrlall vol(;ige i l l  

r l ~ e  s:g.v;~ter ileiir the /,robe wl~icll  is se~~set l  by the electrodes. 
[ * h i s  extre l~~e ly  ~ l l l i l l l  voltage is iii~lpliCieil, de l~~odu l a t ed ,  fil- 
rcrtrd, and ctispilayetl c t l ~  tfre pailel Ineter a9 S I I B W ~ I  i l l  tile ~ I o c ~  
ttiiigf'illl'l (Jtl p1fge ! a .  

3. Ikr t [cry cuvcr loc;it ion. 

4 I'i\~cl Meter Zero AkUust. 



SECTION 4 
CIRCUIT DESCW IPTION 

This i l~s t r~rment  is ;! so~~i~is t ica ted  measuring device con- 
sisting entirely of solid state circuitry. 'Tire circuits W ~ I ~ C I I  81.e 

~lsetl hilve heel1 tiesigned ilt a straight-forward mariner for ease 
in t rouble~~iooting.  Tl~cse circuits cnrl be divided into ilre fol- 
lowing ~tlitiljtjr iifeaij* 

1 . lligita! Processor onti Magnet Ilriver. 

2. Ail~plilier and Detector. 

Tlre block tlingmn-1 provided on page 1 3 tlepicts tire signal 
pai$hs Ilaro~igi~ tlsii: ijztirlrelmenl, 

driver, citlihrafc circuit, sa~ltple n t ~ d  irold circuit, iilld i~llase sol- 
si l i v e  tienlot! trl;ltoi4. 7'11e digital processor coi~sists of' an in te- 

50 d i ~ t y  cycle squitre wtrve at 30 1-Iz. Tllis sielraj drives a power 
ur~jplifier wl~ich  corltrols l l ~ e  electrical ctlrrent I'lowing in t l ~ e  

a*. clectrnl~~ilgi~et  container! in tlre probe. 
iar 

'I'l~is circtlit first illnljlifies t i l a  flow-intluced voltage (approxi- 
mntely 6 r~licravolts per foot per sccuntl) w i l i c l ~  i s  preserlt a t  the 
elcctrorles r~uulr ted on the [,robe surbtce. 'I'J1c11 i t  siitr~ples this 
signal, ;rn,l,lifies the sanlijlctl sigtlal, aild ciyncl~ronously tletrcfs 
nc~d I'iiters tile signal to provitle an o ~ j t p u t  w l ~ i c l ~  rlrives the itanel 
laretes, 

jrctetl into t h e  ulrit before the sajnple gate, testir~g i~losl of 
tltc circttitry. 13roper apetation is iitdicated by the meter re- 
jrl;lini,~g witlGn the CA L regiol~. 

Tlte Model 20 1 contifins the fallowing front piinel features: 
1 Selector S w i t ~ f l  - 

a. Provides a sensitivity control for tile pa!lel meters. 
b. Allows tile user to verify that  the unit is still in 
cali bratiat?, 
6, Provitle~ a cEaeck 01-8 t%ae conditiosa of" kEre batteries, 

2. Meter - Tile parlei ~neter  i~as  tllrcte scales whic l~  are 
selectilble by tile 1j:inel switch. 'i'llis switch cllsnges the 
resistor ill series witll tile pallel ineter. 

TII!: standard operating voltages of the i l~s t rument  are plus 
i ~nd  nlil~cls 4.5 volts DC provided by six D size batteries. 'I'l~c 
Ijatleries ctlrl operate t l ~ e  instrur~~enl for over i 00 !lours eon- 
fi~ruously.  Norlna! battery tlrainayc ir appraxirnately A40 m:~ 

" L 
I !&  j:4,5 ve,*:, 

A resislar in series wit!] tlie inagr~et leatis gef~erates a voltage 
p ~ ~ ~ ~ ~ r t i ~ l ~ i i l  ta magilet curreill. This voltage is 1)1~?n reduceti by 
n resistor tliviiler to B level comparal~lc to tile flaw voltage. W h e l ~  
t i le  frogkt i,;ii~cl switc!t i s  ill tile CA L j~osi tioil, LIlis voltage i s  in- 



SECTION 5 
MAINTENANCE 

I t ~ t i f i g ~ e  i ~ ~ : t i ~ ~ t e l ~ i i i ~ c e  01'  t / ~ i s  ~ I I S ~ ~ L ~ I I I C I I ~  i s  ca~~f i i~ec l  
silllply to cleilliil~g ot' tile irl-obl: wit11 ;I nlild soap iind w~itel. to 
kculr t he elect 160eles free ol' ~ ~ o l ~ - c o l ~ c l ~ ~ c t i v e  gl-ease a l ~ t l  oils. 
Y * { .  IL  B *a IIIC'!CI* ( ' ; I c~ ,  S W ~ ~ C I I  k l ~ ~ b ,  ~ I ~ I L !  frolit 13ilnel can tllso be 
cleiirlctl will1 so:ip a l l ~ l  wilter. Do 11ot i isc ally hytlrocarl3on 
solvcllls 011 lllc nleter klce or probe ns tl~ese illny dalunge tile 
~ti1"J'i!~e, 

7'0 cllrsk the 111e ter zero, place the probe i n  the ce t~ter  
olq a ilotl-rl~etiillic (plastic) cor~taii~er or I'TL'SII water,  wit i t  30 
n~ i i~u les  to irlslire t i ~ a t  t i le  water i s  stationary, n l~ t l  t i ~ e n  proceed 
us fahi4ysws: 

1.  Set tlte Selector Switcl~ to the 2.5 ft./sec fu l l  scale 
pnsiliol~, 

UBa, 2 .  Nolc tile i l~e ter  reatling. I I '  less t l l i l t ~  0.1 i't./sec., 
zero is s;,lisl'actory. 

12outirleiy elluck tile coi~tlition o f  llle biltteries by sett i l~g 
t i l t '  fralll p:irrel Seleclo~~ Swilcl~ to llle CA L position lint1 notillg 
"aliilt t802 tn~e~ci ' i~ j t t ic~~tc?~a  11;); tile CALscctioil ol'tIrl: scale, I r t i ~ e  
rllctor tloes ilot i i ~ ~ l i u a  te i,roilerly, repl:ice t i l e  bat terics 21s in- 
striictctl all !)age 3, stel, 2. 

I rririiil oljcration ol' the i r ~ s t r u i ~ ~ e l ~ l  nlny reqtlire f l~l~~iliari ty 
wi tll its chiiructcrislics. 'I-lle f'ollowitlg rrotes may assist the 
liiayst titrje ~lscli*, 

I . Sy lrlptorn: Noisy or errittic zero while heltl stntioi:- 
81-y in ;I r;lllnll c;ula t i l i ~ ~ e r  al' water. 

Ciik~se: Usiilg llle ilroijc in 8 con firled space is on  
;irri l'i~iiil r i ~ v i r o l ~ ~ ~ ~ c r ~ t .  I loltling t i l e  i~robe rlear tile sitle 

b 

or Llte coil tainer exiiggera tes t l ~ e  B ~ I O ~ P I ~ ~ ~ Y  by interfering 
wit ll the free fieltl rnilgnetic arid electrical fieltlr. This is 
especially t rue i f  tlrc col~tail~er is electrically caliductive 
r l  istf nal;atte of  ferroais n l i ~  terial, 

Relnetly : 
a. Use the largest water container available. 
b. [Jse 011 y 2 gloncofid uctive, ilon-magnetic 
eota titiurer, 
c .  1-lold tI~e probe away I'roln ally cor~tuiner walls. 

2. Synlptoln: Noisy or erratic zero when probe is  
i r ~ i  tially irl~lnersed i r ~  water, wllic1.r improves after several 
minutes for no apparent reason. 

Cause: 'Tl~e electrode material requires irnl~lersiol~ for 
ir short length of tirne to becolrle completely wet teci. Tl~is 
problem nlay also appear momentarily wllen testit~g be- 
tweer~ water salllples of sl~arply tliffe'erent coi~tluclivities, 
sucll as bet weell fresiit and salt water, 

Remetly: irnmerse probe for several mir~utes it1 the 
water to be ~isetl before iakir~g reatlings. 'Pllis probleli~ is 
normally only notetl w i t i ~  new probes, !jut coulrl occur i f  
a !>robe is con~pletely dry from lack csf use. Wasl~illg the 
/)robe wi tl*) ir rliild soap and warrll water will aicl in re- 
nloving any ircal~col~tluctive f'illllu. I t  is perl~~issible to 
ligi~tly wet salld t l ~ e  electrodes witll 600 grit sandpaper 
i f  wnslling does not rcciuce t i l e  noise level. 
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SUfvlMARV QF OPERATING INSTRUCTIONS 
"9' GCAGIBRATIQN 

A. Switch instrument to OFF and adjust meter mechanical zero. 
8, SwBlbit~h %a RED &!NE and aclji~st. 
C, Prepare prabe for operatiarm, plug into instrument, wait nrp to % 5 rrriirrutes 

Far probe 10 s tab i l i z~ .  Probe can be igdeated in calibration ctlamber (so@ in- 
struction rnan~iat) ar ambient air, 

D. Switctj to ZERO and adjust, 
I *  E. Adjust SALINIW hknrib 80 F R E S H .  

F, Switch to TEMP and read, 

I see laves) to delarmirre correct calibration value% from lebls 1 and I!. (Sae 
6agss 13 end 14). 

I EXAMPLE: Probs temp = 21 @C. Altitude - 1000 ft. From Table I tt~e , 
i i;atibretian vattie 40r 21 O C  is 9.0 PPM, From Tebls hi the altitude factor for 
1 ?OOO ft, is nbsut ,96. The correct calibratiar'l walur~l is: 
1 9.0 PPM X "96 fector = 8-64 PPM 

1 W .  Switch fa desired dissolved axyeerr range 0-5, 8-40, or 0-20 and with 
I calibrate control adjust nleter to corisct calibration value determined in 

: Step G *  
/ 

il 
NOTE: 14 is desirable to calibrate probe in a tslgh tswmidty envitolrtmcnt. 
See instrefctian manual for more detail on ca\ibratian and sther instreanjont 

I snd probe ~haraet@r i~$ ie$ .  
f 

' 2, MEASUREMENT 
A. Adjust the SALINlSY knob to the salinity of rho sample. 
8. Placo the probe and stirrer in the sample and switch tllo STIRRER control 

ts ON' 
1 C. Whsn the meter has stabilized switch tc the appropriate range and reatl 
I 0.0. 

O. We recommend rhs instrument be lef t  on betwoon mecisurements to avoid 
I lqecessity far repolariring tha probe. 
I 
' 3.  G E N E R A L  CARE 

A. Replace the instrumant batteries whon unsble to atljust to red line. Uso (2) 
Eveready No. 935 "C" size cr equivalent. 

i 8. In the BATT CHECK position the voltage of tho stirrer batteries irvdisplayod 
on the red 0- 10 scgle. Do nct discharge below 6.0 Volts. Recharge for 14- 
18 hrs, b ~ i t h  Y%O No. chargsr. 

I 
I C. Membrantls will last indefinitely, depending on usage. Avorage replaco- 

I ment is 2-4 weaks. Probe should he stored in h ~ ~ m i d  environment to pre- 

I vent drying out. 
I 8, Calibrate daily, 

e .  
" i  
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GENERAL DESCRIPTION 

The YSI Model 57 Dissolved Oxygen Meter is intended for dissolved oxygen 
and temperature m~asuromsnt in water and wastewater applications. but is also 
~uirablo for use in certain other liquids. Dissolved Oxygen is indicated in PPM 
(parts per million) on 0-5. 0- 10, and 0-20 PPM scales. Tempsrature is indicated 
in @C on a - 5 O  to +45@C scale. The dissolved oxygen ranges ere ~utomatically 
tempergture cornpansalad for solubility of oxygen in water and permeability of 
tha prtsbs me?mbrane, and wrsnttaiily sslirrjty compensated. 

The probes use Clark-type mombrans covared polaroyraphic sensors with 
built in tharmistora far temperature measurement end compensation. A thin, 
perrneebia tnembr~t"re sfra;$tch~d over the trjensor isotatas %lie ~ o n s ~ b r  e l e m ~ n t ~  
fram the environment, but allows oxygen and cortsin other gases to ontor. When 
a polarizing voltags is applied acrass the sensor. oxygen that has passed through 
the membrane reacts at the cathode, causing a current to flow. 

The membrane passes oxygen at a rate proportional to the prcssure difference 
across it, Sincrs axygPsn Is rapidly crp~"tsumed at the cathode, i t  cian be assumed 
that the oxygen pressure inside the membrane is zero. Hence. the force causing 
fklB oxygen to diffuse through the membren~ is propartianal to t l l a  absoluter 
pressure of oxygen outside the membrane. If the oxygen pressure increases, 
mras sxygsn diffuses thaugh t11@ 1nembrane3 and merrs current flaws through th~s 
soassr, A lower preesuf.ks rseutts in less current, 

I ,  Bnstrrurn~sln~ 
Qaiiygsn M@ssusram~nO 
Ranges: 0-6, 0-18, and 0.20 PPM (0-2,5, 0-5 and 8-10 PPM with YSI 

6778 Hiyk Sensitivity Msmbrsns) 
Accuracy: 1 1 % of full scale ot caiibroti~n temperature ( f 0.1 PPM on 0- 10 

scale), OF 0.1 PPM dwhiichevor is larger), 
8oadapsili.ty: ,825 PPM on 0-6 scale: .OS PPM on O = f Q  scale: 0.4 PPM 

can Oe2Q scale, 

Tsmpa;rretur@ M@aseri~emer~t 
Wangfs: -6" to +45@C 
Accuracy: &O.&@C pius probe wfiic1.r is &O.l@c 
Readability: C[9.2B0C 

Tern yerature Gompsnsstian 
f 1% of D.O. reading fbr measurements made within f 5@C of calibration 
%amiisrature, 
f 3% of D.0, reading over entire rBnge cf 45 to +45OC prot)o temperature. 

s 

System Rlstspeatlse Time 
Typicol respanso for tsmperoture 8nd 0.0, readings ic 90% in 10 seconds 
8% a constant temperatufe of 30@C with YSI 5775 Membranes. D.O. 

a 1  T i & .  I n *  & * A d  , a- 

/f * * -  

C ); rl 
& '  I 

&pel-sting f errmperature Range \ to*( 

Insoranm@nt and prsbe opareting rahsge is -tia to f b?go@, Large ambi~r~f 
tamperature changes wit1 result in 2% loss of 866;ur8~y U ~ B S S  Red f&in& and 
Zero are reset. 

Recarder Butpast 
0 to 1 14- 1 36 mV. Recorder should have 50.000 ohms minimum input im 
~ledanc%t. 

Power StrppDy 
Tho YSI Model 57 is powered by two disposable "C" size carbon zinc 

I bat~ories (Eveready 935C or equal) providing approximatsly 1000 hour 
opare tion. 

, II .Proba 
Gathoda: Gold 
Anode: Sirver 
Menlibrang: ,001" EFEP Teflon 

(.0005'YFEP Yrt~f10~0 evaitatrale) 
Elecfraiyte: f-f;slf saturetad KC1 
Tsmporature Campensation: (See SPEClFiCATIONS, I, Instaum~nt) 
Pressure Compensetis~.: Effective 1 /2% of rssading with pressures ta 100 

psi (230 ft, sea water) 
Patarizirag Voltage: 0.8 volts nominal 
Brnbu Currant: Air a4 30°C --. 18 micrslsmprs nominal 

Nitrogen at 30°C = .I5 microamps or less 

I l I ,  Accessarias and Replacement Parts 
YSl 5720 - Self Stirring B08 Bottle Proboar 
YSI 57561 - hfon Stirring BOD Battle Probe 
YSI 5739 - O g y ~ e n  Temparature Probe for fieid tlseA Cmbinrt widft an@ of 

the following 4 cables for desired lead length: 
- DtstacDlabia leads for use with YSI 6739: 

vSt 5748- 10 18' Cable I 

VSI 57 40- 25 25T~dbfe 
4 VSi 5740- 50 60' Cable 

--.-.- YSI 5740-109 . -  2 00' Ca bfe 
VSI 5740- 150 150' Cabtg % 

@ YSO 5740-200 200' Cable 
YS1 5721 -- Battory and charger pack operatss YSI 5791 snd 5795 

8ubmsrsible Stirrers, 
1 57r9 - Submarsibte Stirrer far f i~ td  us@, 
I 67SF -- Submerlt;?iblle Stirrsr, 
1 6075 --- Calibration Chember far use with field probe. 

Y51 5988 - Carrying Casc. 
YSI 57 15 -- Momb;rane and KC! Kit,  Standard -- includes 2 each 15- 

msmbrano packets (.001" thick standerci mtlmbranos) end 6 
; e l  L-dibl- I t f l l  .-.?as- r r - > - a  r . '-6 



YL, ,945 - ""B-in~iarg Pack- includes (6) "'$" "ngs for each WStl DO Praba. 
YSI 5486 -- Bsater Boot Kit - includes (6) A-85486 Bslpot, { 1 )  A-86484 

Tip, (4) A-05485 Spring, Used only an 57 20 and discontinued 
5420A. 

%"Sf 5986- Diaphragm Kit far use only with YSI 5739 D,O* Probe. 
YSI 5734 -- Adaptor makes is possible ta uso discontinued VSii 6400 

Saries Prsbes YS% Model 57, 
YSg 5735 -- Adaptor makes St possible ts use YSI 5739, YSI 5720 and ')PSI 

6x0 Prabas with dis~ontinua~ld YSl Madels 5"8, 54RC and 
64BP. 

OXYGEN P R O B E S  A N 9  EQUIPrdENT 

There are three rswygon paabets far uss with the VSI Model 67 Ois0;aI~ad 
Oxygen Metere. Descriptions of whera they ero ussd are contained in the fcsllow- 

I .  YS4; 5738 B,O. Probe 
f he VSO 5739 p r ~ b ~ ,  with built-in tead weight and pressure compensation, is 

sn impraved design "tat replaces %he discontinued VSI 54W, 34% 9, 57 4 8 s13d 
57 f $3 probes. [See Figure 1 ) 

Fsr user csnvsniesrce the yrabe is equipped with a dise~~one~cting cab!@ tea 
faciditste changing cab!@ lengths and repilasing damago$ cables sr probas. TRa 
probe and cable aesembiy is held tbsgether with, a threaded retaining nut, The 
cdnnsction i g  prat de8igned far casulal disconslectisra spnd should only be dis- 
canfleeted B N E I B ~  necessary, 

I 

To disconnect, &he eabllis unecrew the rataining nut and slid@ it dowrd . ,c3r cab!@ 
to esnpsse the anonnectar. Pull gently on the ~ablg.3t ~ n d  ~anneictar until the costng;tc- 
tar comes away from tk&i p r ~ b s  body. 

To reas~ernble, inspect the cannectar and "0" r ing for cleanlisress. I f  thg4 *"O" 
ring is Frayed or damaged remove it by squeezing it in the groove causing i t  ao 
bulge, then roll it out of tiles grasve and off the icannssctor, A replacsment "$)'>ring 
is si~pplied with ths  cabla. 

Push the ecannectar intol the paabe body, rotating it until the two helves mate. 
A light coating of vaseline or silisonds grease an the "0" ring wifl make 
reasssembly easisr. Air trapped between the connector halves which may @ales@ 

' . 
them to spring apart slightly, Is ncrmal. Sc:eov on the retaining n ~ t ,  h ~ n d  tight 

t okt/y. NOTE: D f i  erratic readings are experienced, discannee4 the cable and inspact 
far water, If present, dry 6uf glftd re~(t~nn@cf, replacing the "'Q"ring, if necessary. 

Pressure Corsepa9rasatlon 
s The vent on the side of the probe is part of s unique pressure compensating 

system that helps assure accurate readings at great depths of water. Pr~3~8urg. 
crsnmpensatian is effective to  112% of reading with pressurss to 500 psi 1230 ft. 
water). The quantity of air bubbles trapped under the membrane determines how 
serious the pressure error will bra, which is why proper preparation of the probe is 
esscantial, (See OPERATING PROCEDURES,) The systttstn is designed ta aecom- 
msdstl; a small rrmount of trapped air and still function propea'ty, but the amount 
sisoijfd be kept to rs minimum. 

tr'w compensating system nermally doss not rsquire sewicing and %haul@ not 
be taken apart. However, if cslectrolyts is leaking through thas diaphragm or ii 
there is gn obvious puncture, the diephragm must bs aerptamced, A spare is 
~upl)Ii@d with f k ~  probt8, Using 8 c ~ i n  adnsergrw the retaining plug and rremqva the 
wastrc%r and the diaphragm, flush any caft crystals from the reservoir, insr;alt 'the 
new diaphragm (convolution side in). replace the washer, aqd screw in the rotain- 
ing plug, 

I s ,  VSI' 5720 B,OID. Battle Prsbe 
Ttae YS! 5728 8.0.0. Bottle Prabe replaces tha dis~owtinugtd WSI 5420A 

8,&).D, Battle Praba?l far measuring di~solw~d oxygen and tesmp8rature in sfatadard 
B.Q.D. bottles, 14 is provided with an agitatar for stirring fh8 %ampla rjoltrtiarr, 
available in models for 1 1 7VAC (95- I 36VBa(@, 50-60 H t )  sr 23QVAC ( : ~ 0 .  
250VAC. 60-60 Hz) aperation. (See Figure 2) 

; When using the probe, plug the agitator power s%ply into line power and the 
probtj plug into the instrument. With the agitator turned off ptacg ths tapgsred 

1 probe end into the B.0.D. bottle and switcl~ agitator "ON" with swirch on top of 
proba. The, prabs should hta operated with a minimum of trapped air In the B.0.D. 
bottle. A slight amaunt raf air 'sn the unstirrcsd region at the tog of the bg?t!e r;'i"ray 
he noglected.but no bubbles should be around the thermistor or oxygen sensor. 

Stirrer Soat 
TI,@ probe uses a flexible stirring boot 09 transmit mation frsm thscr ssaled 

mastar housing to the, sample, Of &he boat ehawa; oigt~s of cracking or athgr 
ciamagfd likoly $0 rilllow leaking into the matar housing?, Bke boat must be 
rspleced, 

In fresh water applications boot: life is netrmslfy several yssrs, but this may be 
shortasled by exposure to hybracerbeons, moderate ttp etrong acids or bases, 



TIP 
AwOtiQ 

SCALE 2/6 , r 

ozone, er direct sunlight. Far maximum fife rinse the boat after usas in con* 
taminated samples, (Ssts Figura 3) 

Boat replaeemel':k is ag follswa: 
2 a Cull sf5 old assembly and sloan 9ikaR. 
2# Slide ttn new assembly making sure the b8ck spring is sn the greavsd erosa 

of ths ~ h ~ d t *  A 8mz"ffl amaunt of rubber cemorat mey bt3 used, 
3, Cksck that  bksre is sufficient cleafairslcflsl between t l~a  tip and tho end of t3.1a 

~ t t a f t  te permit turning witlhohlf binding, 

t FIGURE 4 

111.  VSI 6750 B.B,D.  Battle PfsBai411 
"V"het YSI 5750 6.0.D. BattIc% Probe replaces the discontinw~d " i t  5458 S.O.D, 

Bottle Probe. It is similar to the YSI 5720 8.O.D. Bottle Probe, except that it I 
dacs not have at ~tirrer, Agitation of the samples must be gr~vidasd by other 8 
means, such as ;;a magnetis: stirrsr, (Sas Figure 4) 

BV. Cable Adaptors 
All YSD 5"90 S~dtries Probes ere designed for direct use with the YSl Model 67 

Di~~01wt3d Oxygen Meter. Wswsver, aa use the discontinued YSI 5406 Series I 

[>robes wieh the YSI Modal 57, cabis md;mp%otr "bSI 5734 it% required. (See Figure : 
5 1 

V, VSI 5791 and 5796 8eobme~sikrle Stirrers 
The YSI submsrsible stirrers Bra accessories that parform tha ltineticBn sf %tire 

lint. t h ~  sample b ~ ~ i n g  studied when making disr;olved oxygen msaeloremants in ? 

thu field. Tile YSI 579.1 stirrer can be used with the follo&ing dissolved cxygon 
!,robes: YSI 541 0, 541 9. 57 18, 57 19, and 5739. The YSI a795 stirrer is only lor ; usa witti the VSI 5739 Probe, (See Figure 6) .-I.u .I* . 

' 4  

Whet, a stirrer and proba are assembled, the stirrer agitates the sample direct- 
ly in fror~t of the sensor by means of a rqtating eccentric weight which causes the 
spring-rrrounted hsrmeti~elly seffaled mator housing 80 vibrate. An impqlfer on the 
end of the motor halosing flushes the media across the sdcygsrn sensor. (See slrlas 
'literature and instruction sheets for further infarmaition). 

6 



VS1 ?I  Battssry PacBc and Charger 
l'lre YSI 5721 Battery Psck snd Chsrgcr is offered as an accessor/ to aperate 

eithrssr the VSI 6791 or 5795 Skibmeraibla Sairier when tho stirrar is used in 681%- 
iunctton with rha YSI Modcl 57 Onygcn Mcter. The YSI 6721 can be purcilasod 
with tho $PSI Modei 59 or installad sa;t e later time. (See  sales Iiteroturs and in- 
sriuction sheer for further informstion). 

t P 

OPERATING PROCEDURES 

! 1. Proparing the Probe 
AIE VSi 5500 Series Pr~koes hay8 simila~" ~8nsar8 and 6hauid be cared far in tho 

8;jtmke manner". They are precisian devices relying on gaod Ereelmsrsnt if high ec- 
' 

curecy measurements aro to be made. Prepato the probes as follows. (Soe Figura 
7 1 
Akb PROSES ARE SBJIiPPED D R b  YOU MUSWFBRLOW THESE 
INSrnBUCIIONS 
"I Prepare tgte etectraly.&e by dissolving the KC1 crystals in the drapper boetta 

with distilled wstsa. Fiji the bottle rids fha tap. 
i 

1 2, Unscrew the geascar guard frsm the probe (YSI 5739 only) and then rgmgve 
the "0" ring end membrane, Tksrorrghly rinse tise sensor with KC1 ssiutlon, 

3. Fill the prsbe with eleetrofyltfe ss follows: 
6% Grasp &ha probe in your lsft band. When praparingt the YSl 5739 probe 

Pkl~ni pr@sdurb C Q ~ P B P ~ P ~ S B ~ ~ F B Q  va3int stfauld be "e ofhe right, Su~cessively fill 
the sersssr brsdy wi"P hetetrolyte% while pumping ah@ dinlphrisgm with the 
eaissar end QB a per~cit or similar soEt., biunr toat.. Confinue filling and pumping 
until no mare air bubbles appear, lWi113 pre~t ice you czin ha1d the 
prirabs and ptrmp ~ ~ i l i k  on@ !land while f i l f in~ wi&l"8l?a ~ l h @ r , )  VBBOTgi: 

preparing the YSl 5720 end 5x50 probes, simpiy flit the Sonsor body un- 
til rra more air bubbles appear. 

8. Secure a membrane under your left "elrldmb. Add mare elrscarolyte tas tlre 
pra;lb~ until a large n ~ n i s e u s  eompietoly covers the gold csthasde, 
NOTE: kiasrtdle meabran~ material with Gar@, kegping it cdeerr and dust 
frae, touching it only at !he enis. 

@. Wit!? tt.aas? thumb and farefinger of ygrlnr other [sand, grasp ?ha free end of 
the membrene, 

El.  Using 8 C ~ ) T ~ ~ ~ T " O U Q U B  mafilobl stroach thg membrana ePe OVERr* and 
DOWN the other side of tho sensor. Stretching forms tho mombrane~a 

I the ers~rtsu~ sf the probe, 
El Secure the end of the membrane under the frrrafloger g48 the hand 

I 

i ksldif~g the probs, 
F. Roll tho "0" ring over the end of the probe. TR@:e should be no wrinklas 

* i  in the membrane or trapped hir bubbles. Some wrinkles may bt;m removed 
I 

i by lightly tugging on edges of the membranes beyonM the "0'>ring, 
6, Trim sff excess membrs~le with scissrars ar sharp knifa. Chsck that t h s  

f otsirttass stesi tampsrdtuaa i?@r3%lf9r i~ flat covar~r~d by 8 4 4 C ~ s S  m~l'3~brcibf"r~ 
4, Shake af% excess KCI ~ n d  rraiastall the sespisar guard, 

/ 5. A bottomless plastic bottle is pravidod with t h s  YSI 5738'probe for cona 
t 1 

i 
vrsnient storage, Piilcsg 8 srrraif gaiec~ of mssiat towel or Spango in tha, bottle 

I and insiafl the probe ints $he apsrr and, Thi8 ktsfilps ths rslectratgrta from dry- 
/ ing out. I h c  YSI 6720 and 6750 pi'ebos cen bo stared in a B.0.D. batti,) 
1 . , s  A .a .e 



1 f"--.i 

0. Musnkafles wtll Isst indefinitely, depending on ugsfge. Aue9~egrji rep1 .Dent 
is 2.4 weeks. Hawever, should tka electro9qqltg bs allowed to @481kOb;rC$rat@ and 
an excessivs am&lr~n$ of hubbies faam under the membrane, or ttts meme 
brans bscomds damagsd, thoraughlag flush fg"le I B S ~ ~ V Q ~ ~  with KCI and jrp8tali a 
new ?'g%e;irn%al"@11@< 

"9 ,!?;-a rsplaces tire membr8r16 i f erratic reedings are aCtss@rrred sr calibration is 
nut &table* 

Bb "tlurne brsw" estectsmlytt~ can be prepared by making e s ~ l f ~ r g i t ~ d  sal~tion af 
rgsaggsrat grade MCI and dis$iSE@d w ~ t @ r ,  and then di!u%ir*ay;g &h@ B O ~ U ~ ~ B Q  ZQ haif 
strength witttr distilled wetcst* Adding twa $raps of #c;adak Phr~ta Flo per 7 66 
mi sf safutirsan BSSUres good wetting of the sensor, but i~ not absotsst.4?tly es- 

"r, serstia f. 
9, VEw g6fd cathod@ bhabttd always be bright and ebnaar~oi%;h@cd, "$ cbearr, wipe 

wf&& e clean lint-fsrse cloth or herd paper, &4EVER USE ANY FORM OF 
a ABRASIVE OR CHEMICAL, Rinse ths ~srrstrr sezrwat times with KCI, rafifl, 

nrrd inatall B new msmbrane. 
10, Same gases contaminate the sensor, eviderrcad by diseoforsstian sf the g0f.d. 

OF tho rtarniah cannot. hes removed by vigorous wiping with a $oft cloth, fab 
wipe, or hard paper, return the probe to the factory far service, 

I ? .  EBzS, $02, Halogens, Meon, arid CB &re interferiprg gases. If you suspect 
errorteaus reedings, it may be n0~@4sat~j  fo determine if rkl1ese9 are %Ire cause, 

9 2, t f  the probe Irss bean oparratgd for ex tended psriade with e logs@ eo-r wairrklud 
murvrbrans the gsld cilthoabe may b e c ~ m e  plated with silver, On this @vent 
return the ptsbs ts the facrfaty far rsfinishlng, 



.!Be P ~ Q ,  .'ing the Instkbument 
It is iriipordena that thb instrunem be p%i3e~d In the isa~endsd operating position 

v ~ r r i ~ e ! ,  tilted, or s n  its back --- bcsforo It is prepared for use end calibrated, (See 
Figuta 8)' Raedjusmmont may be necesssv when the i)ws%swuiszeni opsrating passi- 
tian 19 changed, Aftaf pr@pal"!ng the probe proceed as failbw8: 

1 a With switc%r in the OFF pasition, sdjust ths  meter painter be Zero wit%? fha 
screw in fire ee@&@f af the meter panel, R ~ a d j ~ s t m e ~ ~ i f  may be nssossary i f  
the instrument position is changed, 

2. Switch to R E 5  L-BNE and e d j u ~ t  the RED LSNE knob aarrdil thrs matat naadfrs 
eiigns with f t ~ ~  rgd m&rk af the 3"I"Casiflgslas. 

3& Switch t t  ZERO and assfjugt te %era with zero cssrltrssl kqab. 
4, Attach fha . -3pared probe $a %hs% PRBBE Itbtar'snector sf tho jrrstradmesgt and 

adjust f l y @  retaining ring finger tight, 
Ba @@for@ ceiibrating sllow 15 minutes far sptimtfm prsba st8bilization. 

Repalerixe whensuer tha instrument has bgen OFF sr 91se proba has bean 
disconnected, 

I l l .  GwSibratiaw 
"I"@ s;lera;ltcsr heze s ef"m816~;d of three calibralirarm metlreds - Wir~klar Titaratiar~, 

Sstu~ated Wa&@r, and Air, Exgwimce ha@ ~hovacn thaa air c~likratian is a t e  
reliable, yet itir simplor than tlis othor twu a~athods. The riiroa methods are 
described in the follawing perregraph%, bir 

Wle~rkder Titration 
L ,raw vofumg ~f waigr from a e?ismt.ulaPr SPIU~CQ @ri$ g t i a ~ f ~ f l y  divie$@ lint0 four , 

sample?. Dotermin@ rho oxygm lin three samples using the Winkler Titration 
tschniquo 8r:d average the throo voluas, li one of the values diffurs frurn the 
3tiler 2 t y  mare than 0.5 (Iprn, discard that value and svsrqgo the rarnoining 
twc. 

2, %""jar, if46 probe hi f t~a  fourth SQSPTP?O and atire 
3. Sat ths SALINITY control to zaro or the opproptiots salinity value o! flra same 

ple. 
4. Switch to Ce:iired PPM rango snd adjuat the CALIBRATION contra1 to t l ~ e  

avsrage valuo detarminsd in Step 1. Allow the probe to rornain in the snrnpla 
for at leas1 two minutes bofaro sotting the calibration valtjo, artd ~ R B V J  irl tho 
sample for on additional 9 minvtgs to vorify stability. Roadjust i f  necessary. 

. , 
Saturated W ~ t e r  
1. Air saturate a volums of water I300.500cc) by aerating or stirring lor at ioast 

$ 5  minutes st a relatively canstant ramparatuse. 
2.  Placa the probo in the sampla and stir. Switch to TEMPE RATUWE. P(ofor to 

"fable I far tho PPM value cartdsspandir~g os the f~rnpe?orb$tur@+ 
3.  aukermine local altituds or the "true" atmospheric pressure [note that  "trite" 

atmospherio pressure is as resd on e marcary barometer. Weather Bureau 
reporting of atmospheric prossure is correzted to sea level). Using Tsble i l  
determine the correct factor far (yserr yjfassrare or slriitude. 

4. Multiply the PPM value kom Table I by tho correction factor from Table I I  to 
detorwirre %he carrl?l@ted ~i%Bihrat~lon vafid04t for your ~ ~ n d l t i ~ ~ b ~ ,  

$- EXAMPLE: Assume tampersture = 21 0C and altitude = 1 OOO foet. From 
"9"bl~ti I the celibratian value for 21°C is 9.0 PPM, %Tram T ~ b l e  t i  
$ha carrecfian fecear far 1000 fee% IS about 8.98. "68 csrrecsfed 

ig, cabibration vatu@ 1s 9.0 PPM X C.96 = 8.6 PPM 
5. Swiroh to en oppropristo Pi2M range. set the SALlNlTY knob to zero. and ad- 

just %ha CALIBRATE knob while stirring until the mrttar reeds the corrected 
calibration value from Step 4. Lssve the probo in the sample lor two minutes 
to verify calibration ~tcsbitity-, lirsadjust if necessary. 

Air CelibratEon 
1. Place thu probe in moist eir. B O D  pfobcs can be placcd in partially filied (50 

mLf BOD bathlag. Other probas can be placed in the YSI 5075 Cktllbrstion f 
Cktamber (refer te tire B~llswirlgl soctiogl describing calibration ehilmber) ar t j l ~  

srnall storage bottle (the one wirh rhe hole in the bottom1 along with rr fcw 
dtops of water. Tho probo con also be wrappud loasoly in r damp cloth taking 
cljre the elasah daae not touch the meairrobrene, Weit ~r%pproxitnaa~:y I0 rnirtuts~ i 
t r , ~  tamperatilere stailbilizotlen. ! 

2. Switch to TE;(nPERATURE and read. Reflijr to Trrblc I -- Saiubirfty of Oxygan 
in Fresh (eridiatsu, and determine calibration (velraa. 

I 
3. Dotarmine altitulj~ or atmospheric carrootion fectar from Tab!! I I .  

, 4. Multiply the calibration valutt from Table I by the correction factor from Table 
' 

c ,' I ! ,  
WAMPLE: Assume ZBsmperatutib = f&?iel: m d  altitude ZZJ rOOO feet. %ram 

b b l e  I ths celibrstion walw for 2 @ ~  IS 9*O PPM* Fmm Table It 
the corslyetiafi factor far 1880 ft8 is about 0.S6e "r'hgrgfore, the 

a@ 

carrscted calibratiarr vfdl~gs IB 9'0 Pt'M a$ 0.96 8.6 PPM* 

I 5, Switch to the appropriate PPM range, set the SALINITY knob to zer:, and ad* ,' 

f jtjst iho CALIBRATE knob until the meter reads tho corroct calf;.;ation value 
from Step 4. Wait two minutes to verify oaiibrstion stability. Readjust if 

I b"r@ejBd58ewe 
I T!,B probe is npw calibrated and should hold this calibration v s i c ~  ior !early 

wrsauldf@wreart& $ & ! ~ ~ F G A % ~ Q P ~  b4 d/sl;ufb@d ky physical shack, touching tha 
membmnu. or dr/ing out of the electrolyte. Check ~alibratiora shar oech surice af 
meosuruments and in time you will develop a realistio scheduio far recalibretion. 
For bust rctsults w h ~ n  not in use, follow tlte storege prctceduroe recommended far 
rbi, various probes doscribed under OXYGEN PROBE5 AND EQUIPMENT. Thirc 
will T ~ ~ U C O  drying alcie and thee ngsd to ~itcrnge membrenes, 

I 

i 



C ~ l i t  ra$Is + ,hen.sb@r 
Tkw VSI 5075 C8Sibfstiaw Chamber is an accacsow that helps sbtaairr msxiil- 

/mum acckrracy when &if cslibreting in the field and is alsa n usehll tocl when 
' meas~rrirrg in skallaw vgatot ile:.s than 4 it). As shown in Figure 9, it consists af a 

*I 8 9 12 f", steinisos st@@[ tube (1 strta~kad ta the ealibraf106"8 ~ h a n ~ b l ~ r  f5) and f h ~  
measuring ring 171. Far callbratian insert tho salid rubber stopper (6) into tha bot- 
tam slf the fialibration chamber iB). Pid8b1 %ha pr~ibe (41 tlrrau~k the btsilrsw rubber 

j s:u@~or ( 3 )  ss shown in Detail A. Fot maximum accuracy wt?f the inside of the 
~etibratisr~ ckrember (63 wfsreh fresh water, Thia creewes a 90096 relative humidity 

I ei~vlronmon! for calibr~tion. Inse-t thi~l probestopper assambly in the top of the 
calibration ehember. 

Daring calibratisn hold tho calibration chembor under water and calibrate a% 
d@$%;fib~d in thrs Air CaiibretIan prncerdure, Mesp $ha ksrldle iabavrs tho water at all 

, times. After celihration tha chamber can ba used as a rnsssuring aid by removing ' the probe-stopper assembly from the calibration chamber (E) a f ~ d  placing if in 

1 mttosuring ring (71, (SBLI D ~ t a i l  C). Slowly ~ t i r  tho wstBr with t l ~ e  wartd whon 
maesuring. 

probe in the  ssmple to'be meesured ood provide stirring. 
1. Stirrinl~ far the 5739 Probe ccin best ba eccomplished with a YSI ~otmersibie 

a"a5ubet, Turn thes SVRFBER knob ON, If t9se suSrsmnkassib!@ stiirrar 18 DO% used, 
prcivirJts mainuat ~fifrjhlg by ~~3li~lttg md i o ' i ~ ~ ~ h g  the p r o b ~  @%rout 1 M. per S~JC-  

and, I f  tho 5076 Clalibratian Chamber is ased, the entire chamber may be 
mevsd up and down in the water at sbssinfd per sscsnd. 

Ze The WSD 5726 has a built-in pawer driven stirrer, 
3, Wlt1.r t h ~  YSZ 5753 ?,r;9mple stirring mu::: be ac~ampfished by athsr meisns 

S U G ~  ITS with fht4 us8 af a mbgnetic strrring bar, 
i 4, Adjust: the SALINITY knob to the safir~ity of fke sample, 

6, Palfew 6hrfficiers8. $im@ for grab@ to s~abilite Pa aemplr-: tampetsraturs and dis- 
rs;ofued oxygen* Read dissolved asxygan. 

C 
W. C~libratlan Te bles 

Table I shows ths amaunt of oxygen in PPM that is disso'vsd in air saturated 
fresh water et $@a ie~811760 mmHg srmospherlc pressure) as ~?mpar2?ure varies 
from 0& %a 45°C' 

Tompornture PPM Digsolved Temporetare PPM Dissolved 
"C Oxygen @6 Oxygen - 
0 4 4'0 23 8'7 
1 142 24 8,s 
2 13'9 26 8,4 
3 13#5 26 8.2 
4 13.2 ' 27 8. 1 
B 12.8 28 9.9 
S 12,s 29 7 3  
7 12#% 30 7,7 
8 1 I.$ 31 7,6 
9 Z "f,8 32 f ,4 

10 "O ' 3  33 99 *3 
1 % 'd 1'1 34 7 4  
12 10.8 35 "b 7.1 
13 "si-6 38 "90 

-*I! 14 1 004 37 6.8 
i rl t= r ;a 182 tdDI 2~ EX7 

16 9.9 39 6,s  
7 7 9'7 40 6,s 
18 9*6 41 6'4 
3 9 9.3 42 6.3 
28 9,2 43 6.2 
2 1 * 8.0 44 6. '4 
22 8,8 46 SeO 

Source: Derived from "'Skends~d Methods for the ExaminatIan sW@%ar and 
W B S ~ B P N ~  ~BP, '*  



1 T ~ b l s  f r  ~ ~ r ; l ;  ths correction fectsrr that ghoadld be used to csrreea the ealibra- 
( tion varuo for the effeers of atmospheric pressura ar altitude. Wad truR at. 
I mozlpheric prsssura in ths left hand coiumn and read across to the right {land 
f colunr~ to dcterminc the correction factor. (Note tllat "true" atmospheric 

pressure !$'as rtjsd srr a barem@tar, Weather Bureau r~poraing af earnospheric 1 p i e i s u r ~  is ~ ~ l r r ~ ~ t e d  to sea! ieuci.) If iltmurpheris prsssura is imknown. the lassi 
'1 altituds nray be aubefitufed. Select the altitude in the centor cs8umr)r and aaad 
b a e ~ r s s  ts t h ~  right hand esfurupn for the carsecrlcsn factor, 
f 
1 

EquiivalOent Altitude I_ asar Correceian 
Fectstr 

1 

t 
1 760 Q 1 '00 

746 642 ,8 8 

I 730 1094 ,96 
7 14 "f88 . 94 

I 699 2274 ,92 
684 2864 ,I% J 

668 3466 ,$8 
854 4082 ,Be 

4766 ,84 
6403 ,82 
8086 ,80 
6744 "78 
7440 ,ao 
8204 ,'74 
8939 "72 
9694 ,lie0 

7 0472 '68 

8gjitlr~~: D O P ~ V B ~  fr@m "'$tangbard Malhsds far 5h@ Exarnirba~ian of water and 
W88118~@0%3~." 

1 V!. H I G H  SENSlTiViTY MEMBRANE 
# @ ,  

/ US@ 01 high s ~ n ~ i t i v i t y  .001)5*' m e m b r a n ~ ~  (YSI 5778) in place of otandard 
,001 " m3p:'"rbraneg fY%I 5775) vihsn measurements are to :!g r;r~,ade cewslstent!y 
mt Iaw tefnperatures (loss than I GBC]. Caflbretbn and readings will bt3 made j u ~ t  
a$ if the srawderd W6S 8776 membrcrna was being used. 

rk The YSI 5778 High Sensitivity Membrane can also be. used in certain 
~ i t u ~ t i o n ~  to increase sensitivity at temperatures above 1 The ranges thus 
beeom6 0.26, 0.5 and 0.10 PQM, When ealibratidsn wi(t3 high sansitivity ~nsna- 
bran@$ is attempted ot tempereturos greotar than 15@C tlro solector switch must 
bo set to O-ZU PPM. Multiply ths ceiculatad calibration value by 2. For exampla: 
at 21 @C and 1000 fi. sltitcjde the calibrstion valve would bo 8.6 x 2 or 17.2. 
Rumcmber the 0-5, 0-10 and 0.20 PPM ranges aro now 0-2.5. 0.5 and 0-1 0 
PPM, and sll rJPM readings must ba dividud by 2 for a final rcadiny. Whan 

' aperetirry in this metlncr acCvrecy wi!l bo dsgraded slightly. 

t 
VII, RECORDER OOUWUT 

Ojrblfptlt at full scefe is P 14 ta '36  mV. 
Use 8 6OK or higher inpat imp hdan~e reeard~k" sstd apefa$@ it %fit11 t%ae %er~ 

minalo kjngrsunded, fTh@ YS! Mcs:dels 808 and 81 A strig Chert fecsrders &re 
corrtptrtrbfo wiith this system far 0abo~atsv uusef. 

Many vaacordsra have an adjustable full scale sansifluiny $satasre* Wt."r~33 rtsirrg 
this type, use the 103 mV range arnd adjust the full scale [apan, range control, 
srtnsEtivrryi etc,) ost!tr~t to give fdl scale cflsrt deflection saviltg full Q X ~ ~ B C I  
motor defl9scrtisn. Refssa to the recorder instruetia~.,s* &or recordars wilthaut this 
feature, a 8impftt3 driver netwarfd2 a8 ~ h o w n  be!o119d carp be co~rstrucled. This is  
ii7digq~aie to adjust the signal for full seats ehst"rand meter deiiection an the 100 

Recorder Otatpast Plug 
Ilte M9t Madst 57 is supptirsd with ths  necessary parts el;, cengroct 8 wEat6or- 

proof rocru~rdar plug far the Y8t Modsf 87 Disoofued 88ygen Meter, f he cable snd 
pdtting mnttlrials aro not included. (Soe Figure I I ) .  

General purpases spsxy potting matetrials of medium visac-oslty and moderate 
cure rats are r~s;;~mn~enciaed,'Tke twa tubs kits ~scs%iiabts in hardwere stores are 
setisfectary. 
1, Prupars thgir cebfe and by stripping beck 3P% 8" '(6MMf a% Insutarisrt, Tin fks 

ende witts rosin core scalder, If polarity 18 Imprprtsnt pin "A" ki tOh0 f "f") terminal, 
2, Disasti;omble the connector pieces and i;fida elre mofd, ring, ex'rfsn$issr, and 

coubrling r ~ u t  aver the cable. Safder the leads to the sppropriete connector 
& pins witt~ rosin car@ salder, 

3 ,  Chock dl cannnctians. Thu twe leads ~l"t6uldf @haw erectricaf cot;%irtiiriiy 1a tt'r;i 
pirrs and shaufd no& eontact the body sr oath otbr ,  

4, fie-assombie the piaces &nrl hold the cclnnectoa upright. Pour the epoxy mi% 
f ,  into ~11~3 piastic m ~ t d  until frail, Refill as ths epoxy sstatela. 

5,  Aiiar ins 8F38#y GMTB~~S the yiasirti~ mcsld may be removed with ptierg or knife, 



1, f 
C, errors assume an ability to asstimate isfbitude to within k- when corn- 

gputirjg the abtit%a$e carr@ceiols ~ B C ~ O P ,  
Error = 4 '8'5; af rsading. 

D. errors consider the possibility of only 50% relative humidity when calibrating 
' 

the probe. lif th@ @cfu@i re9f8tlv~ humidity is 58% insteed of BQk34$ the arrors 
will be as fda!ta%~s: 

blPSCU8SlON OF MEASUREMENT EAROR$ , 
"F"here are three besic types sf srrot.8 w h i ~ h  can gsecur, Type 1 errors are refated 

to limitations af tha instrument design and tolarances of the instrument corn- 
aonenta, These emre ohiffrfly Bt~s MeFBI linewiry end resiriner roiefarsces. Type bi 
sratsrs are due to balib: probe $B;CU~BT;~ tolerances, chlsflag baclrgst~karld sign81, 
@rob@ !inearitye and variations in membrsne tomgergture cosfficisnt. Typo I I I  
errors sre related %s the opetawst's ability ro determine the conditions et tks  time 
of e; libsation, 86 ealrbretisn is performed against mars a~slaretely known CBR. Galibratioar "Fompe~ature & C Error in Pgsacegar of Reading 
dltiont;. Type I t !  srrare are efpprctpristely reduead. 

v 

lndiokiduai Saru~css sf Ertar 
llris description of gsurces of error can ba used ta attach a confidence to any 

par3icular rending cf dissolqred oxygen. The particular example givon is  for a near 
sxtreme zst of conditions. As e generality. overell error is diminished whsn the 
prcbe and instrvmont are calibrated under conditions of tenlperature and dis- 
solved oxygen which closely match the samplo temperaturs and dirsoived ox- 

Example af s Typical Errar Calckstetiora 
Tho example givon presumes the air calibration technique. If calibration io 

done with air saturated water, the relative humidity consideration (fl l-D) is 
eliminated. If ths  Winkler calibration method is used, Type ! I !  errors @re deleted 
and replaced by the  uncertainty attributable to the  overall Winkler determinarion. 
Data: lnstrurnenr calibrated at 25@C, elovation estimated at 2000 ft.. f 500 

fuet, normal barometric pressure presumed, calibrated on 0-1 0 ppm scale 
at  7.8 PPM. Readings taken an 0-5 ppm range at 4.5 ppm. tsmpersture 
20°C. Salinity of 20 ppt. 

Type t 
A, I& tins error due to %he meter linearity. 

Etrratr = &I% aB" full aeafe of $he m@;saerremen% asngo. I 
8, $9 ths error dm to a~Deranc~s tn the instrumlent when trblis-maforrlng ts r~ctding I 

from ono range to sno$or. 
Earor = f 4 %  of Ih@ mefor reeding i f  the reading is taken an a range one 
raslge sway from the calibration rengo. 
Error = &$% 'of the meter reading i f  the reading is fcakat-1 on ie2 range two , 

D@scripfian Calculations E raor ppm 

srinr-sgas away from ahe cdibiratian rsnge. 
I 

6. is iha ofror duo tc the dosign and components of the instnitr~onl salinity come , 28 
= .025 x 4.5 ppm v z p p t  p~nset isn  circuit, 

Esrai. = &2,5% af ltt?a mstsr rending X - semple salinity ptlt -- 
40 ppt salinity 

16= Salinity 

1 !PI Probe &lackground x 7.8 ppm ,ad 6 

.Qt  4 1113 Praklrs Linearity 
s .  

I IC Temp. Compensation = .O1 x 4.5 ppm .Q4b 
ltlA Temp, Maasure 2 .Q15 x 4,s ppm .068 
l ll B Prest;berg = ,017 x 4'5 ppm -876 
l l lC  Aftittltia = ,091 8 x 4 3  ppm ,08 I 
lllD eC H, = aC316x4,5ppm % ,042 

Type 1 0  
A, errors ara due tcr% orasbe backgraund currant. 

8. errors are due'to the probe nan-!inparity .&perll 

Errsf = Q,3% agf r~ading 
C. error la c~used ty variability in the probe membrane temperature coafficient. 

Error = Z D ~ O  if readings are taken er ths calibretion tcmperaiuie. 
1 

Error = i: 1% of meter reading if readings ara tskon with 5 O C  of the callbra- ' 1 1 ' ~  

i 

Maximum possible orror = .5 18 ppm 
Frsbabie Error &:269 

Considering a statistical traatment of the probable error at any time for any in- 
strumer~!, it ie likely that the actual error in any measurement will be about 112 of 
the possible error. In this case tho probable error is about 1 . 2 6  ppm out of a 
roadiny of 4.5 ppm ar 5.0% of the  reading. 

tisn tesmparatura, 
Error 3 f 3% of meter reading all other conditions. 

B . 
INSTRUMENT CASE Typa 118 

A, errors ere duo ((o the Bccuracy @f the instrumsnt thermcmeter when used 10 
measuro tha sxsct probe tempereture during calibration. The irlstrument case is water resistent when properly closed. As a precaution /, f8  

against damaged gaskets or loose fittings, tha instrument case should ba opened / 

and inspected for mairture whenev~r tho instrument hss been subjected to im-at 
mersion or heavy spray. The instrument case is opened by removing the screvdr 
an the rpanr cover and liftifla the covar aft, 

Error = :! 1.5% of reading, 
R .  errors aro due to the assumption cf mssn. barometric pressure. - - 

Daily variation is urualiy less than 1.7% 
kb-4 - r ia wet  ,g arrnsdj:kd"i 



The YSi submersibis s~~iirrrers and battaw packs are- acces- 
sories for YSP dissafved a3qgei.l meters. They gedorm the kiroe- 
tion af srirr'nmg %be sample being measured when conducting 
dissolved oxygen measwsements in t k s  Geld BB: in the lab. 

UBhqERSff ELE SYJRWIER 

with the faffowing YSI 
dismiiwed owgen probezs: YSB 544 8, 54% 9, 57 18, 571 9 and 
5739. 

When the  stirrer and! probe are assembled, the stirrer 
agitates the sample directly irn front of the sensor by means of a 
rotaring eccentric weight which causes the spring-mounted 
hermeticaity seated molars h ~ u s i n g  to vibrate. An impeller on 
nhe end 0% f h t  motor %ou!sing flushes t h e  media across the  ox- 
ygen sensor. 

A31 ~sobss  are installed in t h e  same manner by simply 
revoving t h e  guard from t h e  probe and screwing the probe i n t ~  
the  stirrer until i.2 bozsms auf,  sbaut three turns. To avoid sn- 
tanglement a8 the probe cabfa, it may be helpfuli eo ~o4disP :he 
probe and cable three Ptllvns in %he crpposi:e d i r e ~ i s n  Gefore 
xrewing the probe into the  stirrer. This is preferable ra dis- 
~0~9neetir;g the cable. 

The dimension betweem the end of the probe and ~ h s  stirrer 
impe!Ier is criaica8 for proper s"li7ring (see Figure 1). If nec;essav 
ta achieve proper spacing, the diaphragm an %he b ~ S f ~ r n  of the 
stirrer can be rer-troved and the  if~~peller and motor assembly 
raised OF lowered by aefjusting %he dackrauts an ahe yo.ei=rr 
assembly mounting screw. TPie motor and housing ssserr+ly is 
herrneri~aiiy sealed at fhe factcrq; bsn't tamper with it. 

The probe and stirrer cables can be taped or tied together 9s 
faciii~ate handling. 1 

I f  ahe stirrer is tte, be used in fast running streams or if the 
probe is being used as a depth indicator, additional weight may 
be desirable, A hole in the? maror mounting stud is prsviir4ed far 
a ~ a c h j n g  weights. Weights over 3 6 oz, are not recsmmer~ded. 

Af%sr ~ornplefing a~ser'~lbl"jp"~nne~9 %he stirrer cabDe to the  
- - YSt 5492A Bad;"eesly Back when using any sf the jPSI RPiodel51 

or 54 insammenfs, a5 t8 $A@ ~Bi l i r~rdg :%%arg~r  connector an the 
YSf H"4odel 57, (See bane~t pack instaliation elsewhere in $his 
insziru~aion she@$, plus mh-me ias~ruc%issa manual far Phe ins~rument 

MAINTENANCE BF SUBMERSIBLE S T i R R E R S  

The PSSE 5793A and 5795A stirrers are made wi$h at! 
exposed paes  fabricated from p l i 3 ~ t I ~  OT stai~~Ses?j steel t0 
minimize maintenance, Some rautiine procedures will grealify 
aid In opkimizing pedormarmce and stirrer fife. Most imponant is 
20 k e ~ p  the assembly ciean; sand, i m ~ d  or sther debris on the 
impeller may seriausfy affect stirHing, Iaspect occasianarly and 
flush off as needed. 

Adequaxe saining can be verifieed by moving B ~ B  ~pera$ing 
probe-stirrer assembly up and dowg2 in the water at about t k 
per sacond, $f She axtjbge~ reading i~lcreases while .$his is b~4ikg 
drane, stirring speed is p i -  ably 306 slaw. Three items to check 

being used.) 

t NSTALlAVlON - VSO 5795A 

are: imp~fler, diaphragm, aqd pokves supply voltage. (Sea 
a baateq pack instructions.) Hf the impeffer is grossly d a m a g d  

with ans or maare broken blades, continu& use i s  n ~ t  
recamimended and the mstor and Rtrsusi~g assembly shau5d be 

SUBMERSIBLE STIRRER rep! ~ c ~ d .  

The YS1 5795A $timer is far use only wi1B.r the YSI 5739 
probe, i";diHers from t he  "4S1 579dA by tffering the can- SUBMERSIBLE SIZRRER REPLACEMENT PARTS 
venience of ;a singfe cable far bath stirrer and psobte instead of 
separate eabJas for sach- d - YS% 07751 2 - Matar & Housing !ksmb!y IiwBuds tocbu&] 

The probe is maunted in the stirrer aiaad t i 2 6  ~ t i r r ~ a -  @~nnecz%d Y58 07751 9 - Case 
to the power supply in the sannre manner as descfiberbi far rpe YSl050824 - Diaphragm Glamg~ 
YSl 5391A siirae8, $ YSi O77 5 f 0 - Diaphragm 



$.Re VSI 5492A Batlev Pack can be eflarzhed 9.0 the  case of c. of t h e  Modei 51 or 54 dissolved oxygen instruments to 
/ -  ?vide power 8 0 8  operating either of the submarsible stisras. 

To install the banen( pack remove the  six screws and rear 
cover of %he instrument, Sandwich the baaelr$r pack bstwegrr 
the  instrument and rear cower and fasten with %he I Q R ~ ~ P  
screvJs provided (See Figure 2). It is impgsfiaaekt to keep ths  
nameplate and serial number in case questions arise concern- 
ing service car warranw. CAUTION: Disconnect baReq charg~r  
before unscrewiit7g ~ 6 ~ % l r  the Model 54 instrument, 

Remove the bataeries from tihe baarev pack by unscrewing 
the knobs at the ends of the  baaeq pack. "fake off the plss%ic 
bags and reinstal% the batteries sa the terminals contact the 
bataev pack terminafs, Onlfy ONE banev p~siaisoa wiHf work, 

The batteries prsvide a~d%qbta"es stirring until cfischargd to 
. 5.25 volts under load, awes 60 hours of use with a 4 Pt~urfkisay 

drisw cycie. To determine bzs~ev discharge measure the  voftage 
acrsass each bastesy under 180 md$ Ioad. If this is not feasible, 
adequate szirr ing can be verified as described in 
MAPNTENANCE 09: SUBMERSIBLE STIRRERS,  If batteq 
repiacement is indicated, replace with Ray-0-Vac 944 or equal 
6 yola spring terminat lantern baateries. 

NOTE: Wtlen using t h e  YSI Made$ 51 or 54 instruments an 
atveanate power SC>UTCE?. which can be used in place of 
the  YSf 54928 Bartergs Pack is any-6 VDC baeterpr that 
will deliver ,050 amp current. A 12 VD@ battep)r can be 
used in canjunction with a resistor in series. Consuit 
the factov far det~i ls .  

OmGEN METER 

INSTALMTlON - YSi5721 i 

BATEBY & CHARGER PACK 1 

- 
The YSSI 572 1 is offered as an accessow %Q ~pehrafe e i ~ h e r  

subrra~rsibts stirrer when used in conjunction with t h e  YSI 
Pdadel 59 dissolved oxygen meter, The ba%ew pack cowsists sf 
5 nicks! cadmium batteries and a line operated charges. 
";pet;% either I 17 V X  eca 230 VAfb input when ordering.) 

Tkz batteries fit inside -the YSf Model 57 instrument case. 
Remsvs the  instrument ~ @ a r  cover 81"kd instaff the  fits8 Biritt~rilli~ 
aa~ilbh ahe plus (+) termiraafi of each bartew iin the red cup ~ G Q  of 
the  batteoy ho!def. As shipped, the batteries ass charged and 
@raper iwsta%latiran can be checked by s~gitching ta the B A n  
CHECK pasirion. The melolr shsuld dZ~p9ay at  Seast 6.0 V P ; ~ ~ P S  an 
she red 0-1 0 PPkq scale, id there is n% indication Phe batteries 
-bould be checked for prsper .r;ontact in their Raiders. Irf' t he  

i .ding is !OW, one bat~ery may be reversed sr sne a~if at! ceBfs 
,,,ay reqsire recharging. Plugging the  chargar in20 the stirred 
charger aeceptacie should imp37ediatsly bring the metef reading 
to 6-0 volts or more i d  aOH cells are properly insba%!@d. $See 
Figt~as 3.j 

DISPOSABLE RECHARGEABLE SMI42KEL CGDMBUM 
CARB6N ZINC SUZUWERSOBLE S I R R E R  SAnERBES 
INSTRUMENT 

Figure 3 
a 

The rechargeable b~tresies should hawria a sewice Bife of 506 
to 1000 recharge cycles ing sn airariables of individual 
baPreries and chargi~g charrging coneXi-ei 
batteries will not- hold ;a charge aB1;ee.e 6.4 volts, 
batteries may seiuire repiacemem. Tat ?=ate a defemtv 

woltrarter while orJ'es?ln 
dividu3i banesy is genera 
signs of leakage, it Should be replacedi. Replace Oaneries i l  sets 
ai- with BPYSC~ r e p l a ~ ~ m e n ~  .pqlpes. Mixing batteries of di;ferent 
manufacture can shorten iife af the set. 

GUARANTEE AND REPAIR 

-411 '4S1 products carry a one-year uinconditiosaaS gasaransee an 
workmanship and parts, excfusivs of banireries. Damage thraugk 
aczjdea, n i ~ ~ s e  ar ampe~rag wi13 Ibe repaired at a namiwat 
chatgs, if possible. f i  YOU are experie~n~ing diffic~afw with a YSI 
p ~ s d u ~  even if rhe gasarantsa has expired, it may rse retu~ned 
for repair to arty autnanzed YSI tieaier Qr :he Prsc~sw. 

Custamer Sewice Bepaament 
Yellow Springs instrtamrsnt Co., fwc. 
Ysllow Springs. Ohio 415387, U.S A. 

i 
I Phone: 5"8-767-7242 

I P P e  qisma 
=-a Yeflow Springs Bnstmmepna CQ,, Inc 

Ye3fow Springs, Ohio 4538T2 !u-S*A. * Phone 5$%767-7243 



The probes described in this instnktion sheet are designed 
for direct use with YSI Models 51 BA 54A8P. 54ARC and 57 
Pissofived Oxygen Meters. The probes mn also be used with 
discontinued YS4 Modeis Eil A, 54BP $nd 54RC Dissolved Ox- 
ygen Merers when the YSI 5735 Cable Adaptor is employed 
QSse Acsesssricss). 

Each YSO 5980 Se 

a84sws gases -to enter. When 
across the sensor, oxygen that 

der the r3mbrane is zero. M ERC 
to diffu~ ;.,. thraugh the membrane is 
pressure of oxygen s~as i~de  ehs 
pressure increases, more axygen 

ebrane and more current sows thro 
pressuts results in less current 

Cathad% - Gold 
Anode - Silver 

Eiectrof-grse --- Half salurate 
Temper;~s;u~e Compensation instrument sgsscificatisns) 
Pressure CornpensatIan - 30 142% etaf reading over a 
300 psi range g230 ft. w:~ter% 
Resports@ Tim@ - 90% &: 
P;"$gtari~ing Voitage - 0.8 
Pssbe Current - Air a4 

Nitragen at 3Q0F = .15 microamps or less 
't 

ACCESSORIES AND R E P L A ~ E M E N T  PARTS 

VSE 5986 - Diaphragm Kit ! ' 
YSB 5775 - Membrane and KC! Kit, Standard - includes 2 

each 1 5-membrane packets f .BQ 1 "" thick standard 
FEP Teflon nnemhranes) and a 30 mi bo~"Cle KC1 
with M~dak 1Phota4i 8=80. - 

YS1 5776 - Membrane 2nd #CC% Kit, High Sewsi%lviw - iw- 
ciudes 2 each 75-membrane packets i.0005" 
%Rick FEP Tefton sfiembran~;; and a 30 ml bottle 
KC1 with Ksdak PPlsto Fls .  

"PS1 5945 - ""0'" ripbg pack - ~e;?ta:l"is repiacemen2 "'0'" rings 
for ail PEdlSB 5700 Series Probes. 

YSI 5735 - Cable Adaptor to mate V%% 5700 Series Ptabes 
wit"radesc rinued ViSt Wdlsdels 53 A 54BP and z 54RC Di rr3ved Oxygen Metem. 

YSI 5488 - Beater Soat AssernlrJ,ty far YSt 57283 Probe. 

The PdSI 5739 probe, with brriHt-in lead weight is an 
improved design %hat rep1 aces rlne discacrnrinhssd YSI 54 1 8, 
54m9, 57 18 and 571 9 prsbes. 15;ee Figure 1 .) 

$he c~mptste  praba consists 0% the YSf 5769 prabe body 
plus a Y"% 1574 detachable cablei. The detachable cable is a 
~cenvenitsnce feature that facilitates changing cable lengths and 
repfarzing damaged cables or prsbes. The probe and cabIe 
assembly is Reid together with a threaded retaining nut. She 
connection is not designed for casukal disconnwtisn and should 
only be discannested when necessaq. 

To diss.6anraect the cable unscreMv the retaining nut and sIide 
it down the cable to expose the conneaor. put! gendy on the 
cabte and connector until the  cslanectos comes away Pram the 
probe body. 
lo reassembfe, inspect the  ccsnnectrar and "'8"" ring far 

ciean4i~ess. tf the  "0"' ring is Prayed ar damaged remove it by 
squeezing it in "ce g r a v e  causing i ~ t  trcr butge, "leerm r ~ I i  it out sf 
fhe gsoiove and 0% --4.Ie cetr.~zctcr. A replacement '"@'* rinz is 
supplied with the  cabfe. 

YSI 5740-1Q 16" cabie 
YSI 5348-95 25" cable 
VS1 5740-50 58" cable 
VS! 5740-300 3 06' czbie 
YS1 5740-1 50 1 5iCB" cable 
VS1 5740-200 20CV cable 



Push the eonnectar into t he  probe body, rotating if until the 
Wc) hailwes mate. A light coaring 0% vaseerne ar siticone grease 
on &he "'8" "ng will make seassembty easier. Air trapped 
aeaween $he c s n n ~ c t o r  hafvets which may cause them to spring 

yarr-%JightIy, is norma!, S e r ~ w  ~n the retaining nut, hand aight 
only. NOTE: BF erratice; readings are experienced, disconnect the 
cable and inspect far water. If present, e f ~  out and reconnect, 
re@ac%ng the ""Om' ring, if mecessay. 

P R E S S U R E  CDMlFJBENSATfQgN 

The vent on $he side of t h j ~  probe is part of a unique pressure 
compensating system that helps assure accurate readings at 
great depths of water. Fressuse earnpansation is effective to 
142% of reading with pressures to XdSB psi (230 .ft. water). The 
quantity of air bubbles tragsped eandes the membrane deter- 
mines haw serious the pressure erres will be, which is why 
proper preparation sf the ]probe is essentiat. The system is 
designed ts accsrnrnodate a small amaunt of trapped air and 
stilt b ~ n ~ t i 6 ~ ~  p r ~ p e ~ i y ,  but the should be kept ts a 
minimum. 

"8h compensating sgrsteim normally dses not require ser- 
vicing and shoulid not be taken apae. Hawever, if eiectroifle is 
leaking through the diaphazigm sr if there is an obvirsus petnc- 
tuse, the diaphragm must tse ~epOsced. Large accmmeaiation of 
saE.8 cystats around the  diaphragm plug may be due ta a pasrfy 
tightened plug or dirt unde~rneark the diaphragm. Cleaning the 
parbs in wa"ir and retighterring may be tried before diaphragm 
replacemsnat. A spare is sug(2plisd with the probe. Using a coin 
unscrew the retaining plug and remove the washer and the 
diaphragm, flush any salt csysaals from the reservoir, instal! the 
new diaphragm (lcsnv~lution side in), replace the washer. and 
screw in the retaining plug!. 

PROBE SCHEMATIC 

YS1 5333 t0NIMECTOlb 1PIWS) 
VIEWED FROM B a t K  OF PRO€%& 

Figure 2 i 

a 
1 

1V. VSI  5720 B.O.D. B O n L E  PROBE: 
t .  . 

The YSI 5720 B.O.D. Bottfe Probe rep!aks the discontinued 
YSl 542OA B.O.0. Borde Probe far measasring dissoived our- 
ygen snd temperature in standard B.O:D. binles. It is ~rovided 
with an agitagar far stirring the sample scilution. available in 
models far 197VAC (95-135VAC. 50/60 Hz) or 230VAC 
11 90-250~A~,  50J60 Hz) operation. (S 

When using t h e  pfabs, g3ieiag " e h e  agita 
line power 2nd the probe plug into the 
agirasgsr turned off place thra t a p e r 4  probe Bnd inte the  B.O.D. 
Sottle and switch agitmor "OM" with swirdh on tap of probe. 
The probe should be operated with a minimbm of trapped air in 
the B.C.D. bottre. A slight amcunf of air in The unstirred region 
at the top of the bortle may be neglected. but no bobbles 
shsutd be around the thermistor s r  sxyg@a sensor. 

Figure 3 

The probe uses a fl$ibie stirring boot to transmit motion 
from the seated motor heusing to thre sample. if the boat shaws 
signs of cracking or other damage tikely to allow leaking in30 
t h s  c>?ro%or housing, the boo% musr be replaced. 

Ba fresh wwater ~ippfkatio~is bast life is normally several 
years, but this may be shortened by exposure to hydrocarbons. 
moderate to strong acids ar,bases. OZOR~, BP direct sunlight. For 

minated smpPes. 

2. Slide on new asse e back spGng is ow 
aunt sf rubber ~ 8 -  

men% may be used. 1 
3. Ghwk that there is s u ~ k i e n t  ctr?arance'tjetw~ten the tip and 

the? end sf the shaB tdgsemaie turning without binding. t 

SPRING 
7 A-05485 

TIP - 
A-a-84 

Figkrnre 4 

V, VS6 5750 B.0.D. BO'$i4LE 12ROBE 

The YSli 5758 S.O.D. Bssede Prsbe replaces the disc~aa.~i~aeneB 
YSO 5450 B.0-D, B o ~ j e  Probe. Et is similar to &he YS1 5720 
B.O.D. Bottle Praba except %haft" ib daes not have a still~rer, 
Agiratian of the sample musf be provided by ~"iher means, such 
as a magnetic stirrer. {See Figure 5.1 



1.  Prepare the electrolfle by dissolvin4 the KCI crqstais in the 
dropper bottle with distilled wateP; FiEi the battle to the 
top. 4 

2. Unscrew the sensor guard k s m  t h e  probe (YSt 5739 only) 
and then remewe the '"0" ring and .bembrane. ThsrougRty 

. rinse t h e  sensor with KC! solurioni 
3. Fill the probe with electrotve as PaIJow: 

ALL PROEES ARE SHIPPED ~ R Y  - YOU MUST 
FOLLOW THESE IMS"TRaBCTl0NS 
A, Grasp the probe in your left ha See Figure 6.1 When 

preparing the YSt 5739 pro rlessure cornpen- 
sating wen% should be to the ccessivef y fill the 
ssnmr body with efecfr~!~ ile pumping the  
diaphragfi~ with the eraser e pencil or similar 
soft. blunt tool. Continue fillin4 and pumping unfii no 
mare air bubbles *appear. [With* practice you can hatd 
the probe and pump with one$and while filling with 
the ather.) When preparing the YSt 5728 and 5750 
probes, simply fill 8 9 4 ~  sensor body binti8 na more air 
bubbles appear. \ 

B. Secure a membrane under you left thumb. Add more 
electrolyre to rha probe unti: large meniscus com- 
pletely @avers the gstd cathode. NOTE: Handle mem- 
brane material %vith care. ke4ping St clean and dust free, 
touching it  ondy at the ends. 

6. With the thumb and forefinger of your other hand. 
grasp the free end OB the memklran~, 

8. Using a c~fitinraous mstian STRETCH the membrane 
UP* OVER, and DOWN the o%her side sf the sensor. 
Stretching farms  he anembran; to the  caneour of the  
probe. 

E. Secure t h e  end 0.3: the  membrane under the farefinger 
05 the hand haldiflg the probe. 

. F. Raif the ""0"" ring over rh-ne ~ n d  of the probe. There 
sktsufd be no wrinkles in the  membrane or trapped a39 

bubbles. Same wrinkles may be removed by lightly 
Pugging sn the edges of the  membrane beyond the '"0'" 
ring. 

G. Trim off excess membrane %with scissors or sharp knife. 
Check that the  sfaia~aDess seeei temperature sensor is not 
cavered by excess membrane.- _. - - 

4, Shake oN excess KC! and reinstali "re sensor guard* 
$5. A bar-esmtess plastic battle is pr6vid~3d with the Y\ZPS! 5739 

probe for csrsvenienP storage. Place a small piece af #moist 
tawel or sponge in the bsrtle and insen the psabe inta the 
open end. This keeps aha eSectra9yte b r n  dqing out, me 
YSI 5720 ahd 5750 probes can be? stored in a EE,O.B. bat- 
eJe containing about 1'" of wa"BeP. 

6, Membranes tvilf last irmdeEnitefy i;F properly insttr9ied and 
treated with care during use. The result sf poor membrane 
apgfication or damage is erszttic: readings. Thie cazmse ai 
esratie: behavior can bs Is~se!. whinkied of fouled msm- 
branes fby a3gse far epmpief, ar hr~bhies in *e probe %om 
etleetralytcr lass. I f  any sf these! signs csccur "a is good gsse- 
tic@. PO t R ~ r o ~ ? g k & ~  flush ths sesevvraia wi* new #Ci and 
replace the membrane. 

7. '"Hame brew" eieckrowe can be prepxed by making a 
saturated safutiran of reagent grade KCl and distilled water, 
and $hen diluting the solution to haPf strength with disti%%@d 
vdater. Adding ndvo drops sf Kodak Phcgto FBo pet 100 mi aC 
solution assures good wetting sf %he sernssr* $a is nat a$- 
sofiglf ely essentiat. 

8. The gofd cathode should aiways be bright and untarnished. 
7"s clean, wipe v~i%h a cIean Iint-free cisth or hatd paper. 
NEVER USE AMY FORM OF I~BRASIVE OR CHEMICAL 
Rinse the sensor several times with KC1, re%%!, and install a 
new membrane. 

9. Some gases contaminate the sensor. evidenced by dis- 
coloration of the gold. If the  tarnish cannot be removed by 
vigiclrous wiping with a soft cic3th. lab wipe, or hard paper* 
return the probe to the  factory for sewice, 

3 0. H z S  SO,. Hatoglens. Nesn, and CO are interksing gases. If 
you suspect erroneous readings, it may be rsecessw to 
determiste if these are the  cause. 

1 1. I f  the probe has been operated for enended peliods wirh a 
loose or wrlnkied membrane the gold eatbode may 
become p ia t~d  wirh silver. in this event return t h e  probe ta 
the factory for re5nishing. 

All YS1 produets carry a one-year unconditisrrat guarantee 
on ~svorkmanship and pafls, errcl~~slve of batte~es. Damage 
through accident, rnis~se, or tamf~eeng will be repaired ax a 
nominal charge, if possibie, when the item is returned ts the 
f2ctog.)r ar to an dau~h~rized YSi tf15aler. 

ZF you are experiencing dif5cutqt\i with any YSf prMuct, it 
may be wturned for repair, even if the guarantee Baas expired. 
VSI maintains ctamplels facilities fesr prompt sel7ficing resf a!! YSB 
products. 

1 

* 
Yellow Springs lntistrrlmenf Cs-, lear;. 
Sewice Depar~merst 
P.0. BOX 279 
Veflsw Springs Ohiot, 45387, U.S.A 

---.- - 
Figure 6 
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Vfllen using the 5075 Calibration Cl~amber ~ ~ j . t l l  t l ~ e  YSI  oxTgal 
pro3c 5739, ~cr..rsio~l depth of ~ I X J Q  ( 2 )  feet is rccc:m8cnded. . 
a ~ ~ e d i ~ ~ g  tl uld cause errors calibration. 

- If ale probe i s  a t  a simificmtly [i. e. , 5 degrees C) - _  * . .: 
diicercnt tezperazure from the c a l i b m t h g  temperature, quicker 
.lalibration will be achiex~ed %sy p l n c i ~ g  the probe 5-11 t he  water for 
a minute to a l l o ~ i ~  it to ccmc to calibrat'ijng remperature. nlel~ shalce 
the  jl-obe dry aid assciltblc i ~ t o  t h e  d~mber  as described .in t he  in- 

- s t l ~ r a e n t  jnstructiorl mmual. Proceed as usual follorzing ';Xsse in- 
s t ruc t ions .  
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GENERAL DE$@ROPTiON 
The YS1 Msdgl 33 S.6-T Pdeter is a po~-$able, baltksry powered, 
trers%istorirad Irsstraiamant desigrred a;a;s ~ccurat$kg%y ~ U B ~ U P B  ~~%in i$y ,  
eonbuet'evlty and %smwre%eare, lt ussg a pssbo ~aprisistlng a$: a rugged, 
ptsstic cenductivizy cell and a pracisiors Y61 b!"a~rcnif;98r" tempsvatussu 
o e r ; ~ ~ ;  s~rnbined Zn 2 oltsgte p~sba, 
CoraBadet%vi%y temhodcm iia tha masouremefit saf olsactrlcsl cendeace 
terrce a gamupBe wauId kava 5110wfi i f  M Q ~ L U X " B ~  ba tw~an  Q ~ ~ P O ~ ~ O ; U  
facas of B 3 C I ~  C U ~ B ,  S~lif~E$y f~ d h ~  nura~bat sf" grams of 
saltikilogram of samplo (%o @ parth par. thousuntl), lzllis moarurod 
rslent essuene8 the eamp8s eansains ;la ""sanderrci" ssuo wstsr sell 
t . t - o / % ' t ; ~ ~ @ ,  "h"ho S B P ) " I P ~ &  t@,XMWFB%UT@ 523 m@8$a4r@d ~ C J { ~ E " B O $  C@!d!d~%, 
Salinity measurements are manually temperaturs s.srrrpet;t;sted by 
dircsct die!, Conductivity rg.sessursrnents are nag 4smper;4ture 
carr~pcrssatsd, haw@verl a temperslt~ra funciiapt ig po*dJd@rlJ on tho 
bnstridfnont to aid with oolcudatian sf cor~cctiorr$, Also, whsn ja;rst 
tempcrraturo end coscrductlvity we knswn It i ft pe$silz5e ro aalatnlsf~ 
3aIifl\ty, and whsn orrly tampeusrture and gatinky era known 18: is  
possible ts calcuiiata conductivity. 

0-500. 0~ti.OO0, 0-60,000 Ccmltoe/ 
em witlr Y81 3380 Ijorius Probag, 
(Nafa: Tfls "gmha>rds;asigrla-bisna $"if1 

%ha instrument arE3 o aharti.a@rraS farm 
for "/lru~lre/em".) 

Tamperature Cornpsflrcatiorr: None 

Range: 

Accuracy: 

Weadabi:%tqid: 

0.40 %a (parts per ihousa%d) over 
Oem~raQt.:~s range 42 ta +45 C, 
Above 4 " ~ .  4 0.9 'ho af 40 @/OQ 
and % 0.7 %o st 20 ' 1 0 ~  plug 
csndut=tlvikiy probe, 
Beiaw doc, &I .l %a bt 40 ' /OQ i 
and f 0.9 @/oo at 20 plus 
mtrdudisrlty prsbs, See Eraor Sec- 
$jr;$iro, 

0.2 %o on 0-40 'Jao rang@ d 

Tclmpcrature Cornpanration: Manual by dir~lct dial from 2' to 
474 sac 

T@msafalua"@ 

Roadability: 

+ SO aa Q"C 
O~I'C at -2'~. % 0 .6 '~  at 4gQe 

plus probe, 
See Errisllr Section, 

0.15"~ ut ~Z 'C  to k 0.37'6 st 
45" g: 



Satisfactory operation 45 to +45 '~.  
A rniixirniini crror of A 0.1% of the 
readit~y per C i=itntt~a En ifl~ltrbtm~ral: 
tans tmra t  can TPC~:III", cl"lris arssr 18 
rrggliyihla id rile iror;ir*krlrtur~$ "I reode 
jusaed l o  rodline frrr u;at::.r s s ~ ~ d i n g ,  

Set the switch tol tearrp~ssrature, Read %ha tsmperatbsre on the 
boatlam r;cals of E ~ S B  mater in degrees CeBsbur;. Piellaw fim@ far 
thss prabs o;Blsmgersttltre same to equlllbsr;urn with that af the 
water ksefrsra reading, 

1 (a1 Transfar tk~e tomparatlste reading from Step 2 to the 
demperat~rre krtab on the instrurncnt, 

fb) Switcis tits itsstrijmant ts> %ire SALii"JiT*"b/ pasition sr~d 
read salif~iiy of7 the retl 0-40 ''100 meter rangu. 

fe) Depress the CELL TEfLP button, "ftla meter reil-ding 
S I S T P U I L ~  fill1 l e 5 ~  (firan 2%; i f  fjfcatdjrp t l ~ a  probe is forsled irnd 
tit(! Irisirstrrersront io  irt errsr., Cleat1 afte prsbo and 
r13.i71$!~3S13rB, 

4, Gonclhr ciir rsca 



(b) W hon measuriii~g on the X 100 and X 10 ranger, d o p r ~ ~ g  the 
CELL TEST buttefi, T1t.l~ meter reading slr~uld fell less 
than  2%; if greator, the prabs ir fouled and t i le measure- 
a@n$ i s  in ~ r r o r ,  CIiearr the prabs and r@-measue.e, 

NOTE: The CELL TEST deos not fuaction 3n tha X"3 i~lrge. 
5, Ertatr 

Vrc maximum ~?PTBT in i3 reading ~861 b@ ~atcufatb~d by tst;il-rg 
tke ~ r e p l l s  In tlre fellav&lng ~itlcti~nl;. 

8 I )  Temperature 
The temperatutG scale i s  designed to give tlle minimum 
salinity error when the temperature rcadings ilro uscd to 
campensate %akirrlty mssesuremen$s;, 
Figure 1 shows totrtl orrcr for probe and instrument vorsus 'C 

Example: Reading 1 EeC 

Toteal Errar saie4"G 

1%) Conductivity 
Figure 2 shows the worst case canductivity srror ar a 
function of the conductivity reading for the probe and instru- 
ment esmbined, 

krmhas/~tue n fiAfidCxE READlaJG 

Example* Reeding 360 irmhos/cm 

% Reading Errur 2 4.5% 

far probe and 1nl;trunnenr 

7 



Chilkratld. , .hamb%~ 
J"h8 YSO 9Q7B Cafiibrati;arr Chamber is an accsaasq that 9.reips obtain mag- 

!mum accuracy when air celibretiiig in %he fisld snd io also e u~efu9 %sol when 
meesurhg in ehaftew weter f?esa then 4 f8I1 As sh~wts  in Figure g, it C O R S ~ B P ~  01 a 
4- Sk2 ft, steinl@s;;s stset tube a 18 ettsched ta thg  ~~ I ib r8 f ia~a  C D I B M ~ ~ Y  ( 5 )  and fha 
anea~uring ring (7). Far ~8!ibfation insert %he $ofid tubbet stoppar (6) i~"tto the bat- 
tom af tka calibration cha~faber 66). Pus04 tha grab@ [$) thrs~rgh $ha I-DOIJOW rubber 
stopper (3) as $kjowt? in Bestail A. Fsr meximum accuracy wet t l~e  inside sf fth6 
eetibratian chisrmbsr (5) with fresh WB&BP, This c r ~ a t ~ ~  8 106% ~ ~ l a t i v e  humidity 
environment far ~alibratharo~ insert $he probeestspp~v asseinb$rg in tlte tap sf the 
ceiibr-$tian chgmbar, 

During catibseaisn hold ths callbration cher-~tber kinder wafer and ~rtilibraee as 
dsseribed in Bhs Air Cg38Sibrafian p r o ~ ~ d u r ~ .  Keep the 898ndit~, @bav@ the water art all 
timas, After calibration the ckanlber can be used as 8 mltsasldrring aid by ramowing 
the probe-gtbppgsr assemb!y Irorr! the calibration chamber ( 5 )  and placing it in 
maasasring ring [ i ; i ' ) ,  [ S ~ B  Deteil C), Slowly stir the water with tire wend when 
m ~ a ~ u r i n g ,  

iV, Dfss~s8Bved Qwsgtgen MeaaursmalesP 
Witli the Inn;tr~dmen% prepared for ass hmrrnd the probe a;stl$r&t@d, plat;@ tks  

prabs in the semgle to'be measured and pravide arirring. 
9 ,  Stirring far ftgs 5739 D""rab6 srsn best be ecisk?ampiished with si VSI subrn6srsjbttl 

edirrer, Turn the STIRRER knob ON, Ff the ~ ~ b r n ~ r 8 i b f ~  ~l ' i r f&~i? ~ P X  no4 used, 
provide m%srao,stl stirfhg by raising ;and lowering the probo &bout f k. gei sec- 
and, I f  the 5076 Calibration Chamber is used, ths  errtire chsmber may be 
moved up and down in tha water 4ab ab~l~lt :  1 f~" .  per secand, 

2, The YSI 6720 has a built-ira power driven stirref@ 
3, With the YSI 5460 s~mple ~tbaring must ba accompfishesd by athes meePts 

such as with the use of a megnodjc stirring bar, 
7 ggl* Adju~"4fhe SALINITY knsb ter ftha saSjniizky 911 the sempig, 

5. Atlow sufficient %irrre for grabas to stabilize $0 ~ernpOf~ temperature and dl$- 
salved oxygen, Read dissalved axygaw. 

C 
V. CalBbvetiosl Tables 

"Pekrle I shows the amount of ascygen en PPM that is dissolved In air 6 8 f ~ r a t ~ d  
fresh water at see Fevef (760 mmHg afmospherie pressure1 ae rtempareture varies 
from OQ to 45°C. 

bmps-sratiurss PPM Dlessalv~d Tempsustxare PPM Oissatved 
O C  , Oxygen @$ Oxygen 

$ahtr$~g: B ~ r i v ~ d  from ''Stendard Mssh~rbs 4sr ths Ex~mivraaiorr at V4a%gr and 
~ A I B ~ ~ $ ~ ~ ~ ~ ~ c ~ ~  



The salinity readings are a fur..iceisro af tsmperature and 
ssnducdivity, $kfirefore the accuracy is a furoctior; of bo"&h, 
"rke teoropsrafure scale and femperatura controt have beero 
designed to minimine the temperature arrsfr contribution to 
the sislknitgr grrar*, "I"he error shown ir.8 Fitjatre 3 is the total of 
the tempereture end conductivity pr~l iu ,  the temperature 
%sale and Phs sat iruity seal@ errors, 

Examplc: Raadinc~ 10 par tlihousand. @ l O'C 

g/U of 
Road irlg 
Error 6.5'% 

Accuracy 10 %lo .'. 0.65 '/oo 
I 

for all errors, cambhed % 
I warst case, j 
I 8 



61RCUtT OESCRIPTBOlitd, MAINTENANCE AND CALIBRATiON 

Tllu 4:ircuia is  ~osrmpesed sf two parts; a mui~ivi'rrrataa and switching 
*1 tr-afo!;ir;!aas. The muttivibratar praduees e square wavafsrm vsttags. 

I'ltiam srlrjare wave applied to two switching trans2stsrs, They 
ultarc~ileely apply twa battsries of apposite polarity, to the prabe 

n) tltlrs prsvldinfl AC puwer which minimizes pafarizatiart ebf@c"t5, The 
rrsetedr Is in series with one battery and ~ B B O U ~ ~ J  the ~ t ~ k r ~ t 3 f  from if. 
IIoe eur.rcn"crrktm the battery Is proportisnal to the conduetams d 
tho ccl9. Salinity is measured in a special range conductivity circuit I 

wlrieh includes a ucer~edjusted terssfaofartura COmWrlSatOT, I r a  the 
tortar~t!t.strmfe, redline and Y. Z positions the muf tivibrator syzera$.c%d at 
'I00 l+z. In .the satlnity, XI00 and X I 8  pal;'rtions thc mu1"tivibrator 
oj~ot.;ltus st 6UO Ha! and sn theso rsngos pushing the CELL TEST 
button drihtl'lir; the frequency to 500 Hz allowing the operator te 
judge the dcgrae cf probe polarization, 

l 'he ot.!ly rwtaintenance required i s  battery rasplacement. Two "'C3" 
sizu rotfcalirr~t flusl~iiyht ccrlls, such ar Evoroody E95 or equivsleizt 
battl!ricts will provide "&Qg hrs, sf asperstion, Accuracy will nst be 
rrtllre'rrtairrcd i f  tincacarbsn 'Q0'\cseDIs are utreet, Battery r@pla~$fmelr89: is 
irrd iciltcd wloa3n thd~ redline adjustment canfaat ba;, acmmplished, 
ljuplacc? bareaericls every six months to reduce fk-ic+ darlgeg af corrosion 
duo to leaky batteries, To replace ba$fslricsil relnswc %he S ~ X  screws 
fto1l-i the rear plata, The battery holders ara color coded, Ttre , 

'8' Cfos;iZtive {+ button) i~sisd must g 6  or! red, 
3, C1;9tibrittion I 

* 

i t  is possjbfe far thos tcmperatura knob fa became Iaat;a sr slip i 
P from its normal p81;iti007. an emergency all@ di&. can be i 

ro-positioned. It must bo smphasired that this 14 an 'o~argency I 



I I 9, :!*ge afid that  & h ~  iln~t~urn~n"~%h~~BC;B be T @ ~ W T T C B B ~  to t h ~  temperatures between the given OC lines). From this intersec- 
;)F*; t ipr ~ - l ; t ~ ~ ~ b r ~ ~ j ~ n  a t  t$& earliesmoppo~ti;niey, tion extend a tin@ horizontally to the edge of the graph. "Tk 

determines the gatirsiteg for this sample# 
i:*:iid i ! io icml;crature and canducrance of tho so!ution. Exampla: 25000 pmhos and 20° C gives e salinity of 17. 
!:i!:ie;milo the salinity of the solution by running a line ": (b) Remove the 'C knob, $witch to SALINITY, and turn the 
rciticaily on tho graph from this conductance virluo until it control shaft until tha meter nsodie indieatas the salinity 
intcrscc'is the atjpropriate @C lino (interpolate as rocluired for value determined in Step (a). In the  example givcn, the value 

qr is 17. 
( c )  Switch to TEMPERATURE (Note: This temperature reading 

must be the same as Step [a); if nor, begin again at Step (a).) 
Piace rktfi. knob an the  contrel shaft (withE3Ldt turning ti* 
control shaft) with the knob pointer af the same temperature 
as the meter reading and tighton both set screws securely. 

At earliest opportunity recalibrate using the following proce?ure or 
return the instrument ta factory for gerviee, 

(aj Set the instrument for a salinity measurement as normal. 
(b) Substitute a I000 pf capacitor and t 12.7 ohm 0.1% tolererjce 

reeistor for ohs probe. 
Connect thc rosistor and capacitor betwoen the grson wire and rad 
w i r ~  on the jack coinnecrion~ inside the ins"trlawaen4. 

RED WIRE 



(a) Read the tcrnpralurk~ end cenductmea OF tha ~ofution, 
De"?;armirele the salinity of the solution by aunnlrlg e I'rn&r 
vertically on tho graph from this conductance valuo until it 
intorsects the appropriatr O @  line (interpolate as rocjuired for 

temperatures between tire given OC lines). From this intersec- 
tian s x t e d  a tine harimontally to the edge of ths graph. f his 
, k , ~ , , ~ : , , ,  &,,- +kZP *tne*&a 
Utr'l@rBbllllE3 LSltr" Ssslsrllljr rws airsa ssr#rptQ,, 

P 
Ex~tmpia: 25606 ymhoo aa~d 205 C gives r?r salinity af 19. 

(b) Remove the 'C knob, switch to SALINITY, and turn the 
cmtval shaft until the meter needle Jndiccatcrs the salinity 
value determined in Step (a).  in the example given, the value 

9 is 7 7, 
(c) Switch to TEMPERATURE (Note: TIiis temperature reading 

must ba the same as Stcp (a); i f  nor, begin again a t  Step (a).) 
Placa "rhe knob ~ r u ,  the contr~l  shaft (witheut turning the 
control shaft) wit11 the knab paintas a t  the same temperaturs 
as tho cneter reading and tighten bath set screws securely. 

At earliest apportunity recalibrate using the following procoduro or 
return $St@ Ssastrumenz to facbsrtf for s~rvice. 

(a) Set the instrument for n salinity measurement as normal. 
(D Srabstitube B 9000 pf capacitor and 5 12.7 o h n ~  0.1% istlrsranca 

resistor far %f%$ g,t,t~~ba. 
Collnect l l ~ e  resistor and capacitclr betweon the yrsen wire and red 
wire on tlw lack conns::risns inside the irs~trumerrt. 



L 

i 
(c) Turn tho temperature dial until the inotecr reads re$llne. 

i 
Naw instel? the -tempkari?irure knob wit17 the arrow at 25 C. This is a 
tcmparary calibration only. Aoturn the iostruniont to tile factory for 

1 
pr$p$rr P ' B c B C ~ ~ P ~ ~ ~ B ~ ,  I 

i 
t 

1 PROBE 

5 

I The YSi 3300 Series Condvctivity Probes are designed for field use, 
@Madying c~ngtructisn and design far rugged, accurate service. 

Eacl-I probe features a builtein coil constant of 5.00 CD.1, a precision 
YSI tharmistar teinperature reflsor of fO.ldC accuracy, ot 0°C and 
20.3%  at 40'C and a law capacitance cable assembly tern~inntirjg in a 
thras O ~ m i n a l  0.2%" "8, phone type ~snnccabcar, 
TIks 3310 lras a 10 ft, cable ant4 ths 33°F iis a 50 at, version. Q P I Z S ; ~ P  
lenyrtt-ie a m  avallabte on speeiiai ard~r, 
Thc probe has s rigid P.V.C. body,'pletinizcd puro nickcl olsc:trodcs, 
and 8 durable cab/@, prwidlng rrtristsrnee tls a wide rratlrc]c of 
water. 15tarlr~ $ U ~ S ~ D B I C B S ,  

* * 
I -* 

q 2  2, Meir~.irronee~ea 
(a) Cleaning 

When $ha cell test Endicwcs [uw readinr~s the probable cause is dirty 
~lsetrade.~, kig~rd water deposits, oils and orgenic maftt;r ate the most 
likely corrtan-iinsr~ts, I 

1 
Far c~nvsnisat normal cleaning ~ ~ a l c  the electracfes for 6 mlnute~ 
wirsh a locally rjveilnble bathrscm %it@ claani~g preparatior~ suck as: 

I Dow Chgmical ""Sthsoam ClearaesM~I.Sorizsn Or~dustrias '"~utly, "rite, t 

Porcslalr?, and Cf"Lrem~ 61aanarss; Sahnsof~ Wax ""Ersvy, ln"Jtart~ ~ 

@teanet."";r Lyml Brand ""Basin, Tub, Tile Gleaner*'' 
For stronger cleaning a 5 minuto soak in a solution made of 10 pares 
distiltecf water, 10 parts isspr~pybbl sicohst sand I part HC% can be 
tosed. 
Atways rinse the prab@ ailft~r cleaning arod befars storage, 
CAUUIQN ; Do not teuct~ %fie electrodes inside the prg1938, 

Piatitturn black is soft and can be scraped off. 
i f  cieeatirrg h e r ;  not ragtar@ tile, prabe perCormsrnce, re-platinizing is 
required. 

(b) Re-Pfaeinizing 
Equipment Required - 

' 

( 2  j YSI #I40 Piatinizirrg Solution, 2 f!, ar, 43% Platinum 
Chloride dibs~fi\d@Cd in .iQ3125% lead seetrot@ k~iutionf. 

(2) VSI Model 33 S-C-T Miifrstg~, 
(3) 50 m-atl glass beaketr or equivalent bsbtle, 
(4) Distilfed water, 
Prscedurgs -- 
( I )  C l ~ a n  tks probe as In Sgacticrn (a) - either method, 
(2) Place atro cftlt Irr the beaker and add sufficient ssladaisn to 

cover the el~etrcdes. Der not a;rszvr;r the top of the probe 
(3) Plug the probe into the Madel 33, switch to f k ~ ~  XIDO 

range ta plstinize tP!e elactrode, Mova the probe s11ghtIy 
to obtain the highest meter reading and cantinrue 
platiniziny for thc Gproximate time shown below: 

Moter Reeding [prirrrhos) Time (minutes) 
3431,880 5 a 

25,000 6 
20,880 8 
15,800 1 I 
1 OIQQQ 16 '%% 



(4) After the elapsed t i n e  remove the probe and rinse in 
fresh watar, 

651 Return thgs S O I U ~ ~ @ ~  to I%$ e~t"lt~fil"r@i", 2 02,  af sbsiutisn 
ggPjauSd be ~uffisient far 50 treatmarrta, 

{a) Ql;lhstrkactions nbar fh3 probe can disturb r ~ i f d f ~ l g ~ .  At Imst 
two inches of eleinrarace must bs allowed from raors-rnc?taltic 
underwater ~ & j e a ; t s ~  Metallic objeeto such as p l ~ r ~  OF W B ~ ~ ~ F S  
should $B kept af least 6 itlchBs from th8 prab0. 

{bf Weights are etbech~d to the cable of the YSS 331 6 and 331 1 
Pr~bas, The YSI 3327 Weights are supplied In [lairs with a 

Vfrstaf weigtrt of 4 ounces per pair, Sfsoubd iit became Bmecassary 
ts @(=ad mare weight te avercame water cbrrontt;, we suggest 
limiting the total weight to t v ~ a  p a u n d ~  (8 pair$). For weights 
In sxcess of tards pounds glsa are independent sur-apgnsisn cable, 
lr4 @;.ither case, weights musk bo kapt at leas$: 6 inches away 
frar.rr the prabe, 

(6) Gentle agitation by raising and lowering the probo soveral 
tir.nes during B ~"ffe~s~~em~;4iW91 inqarres Flow of specimen 
solution thrsugk the probe and impraves %ha t i r~ ie  respgsnse 
of the tempdoroture ssnatas, 

4, Coil Celibratfan & Standard Srsolutfoiras 
The VSI #330Q Serlos Cells ;gr@ ~a!ibra%@d to ab1;cfut$ DC~ICCUFBCY of 
*1*"162% based on e standard solution, Since the llterntura on 
arsndimsa8vity does  garzt Indieeta a conslistanting kuls:csp.ted 
$tandardlzntlsn methods, we have ct~aoen the '01 demali MCI 
~%ofu t i~ f i  me"Ekod BS dot8rmined by ,lone$ and Brpcfshaw in 1933 as 
surr gtandard, Rscent tsxtbaoks, ss we18 es tho AS"FM standards, 
concur with tkls cholrse, 

The golutlon is prepared by diluting .745 grams of pvra dry KC! 
with digtifled watar until $ha sslutiors ia 1 kilogram, "61.lu tabis belaw 

si.;sws the vatue~g of conductivity this so%ution would havgl? if thes 
distilfad water WGF@ ~ o P B - c G ) o * ~ ~ u c % ~ v ~ ~  H"POW@VBO*, since @wen higi3 ~;tr i t ig  
distilled water i5 st ightfy csndesctive, the measured cenductivl%y wit! 
b&s higher by an amount equal to the water" sndtnctivity. 

P 
Temperature 'C 

15 
16 

Q 17 
18 
19 
28 
2% 
22 

Conductivity (Absolute ~icrornhor/cm') 
l"li41*5 
4 "f67*5 
"5 93,6 
12'39,9 
1248,4 
1223.0 
1299,7 
2328,6 
1 353.6 
2 380,8 
1408,l 
16136.5 
1453.2 
"0400.8 
5528,4 
1546,7 

Tha spsratcsr may wr;e %kg gfarndard solutlon and the table $0 C&BCG 
sceuraev of a cell" s~n~t;ant or OQ determine an g00~knawfa ~ ~ n s a n t .  
"1"I.lrs SornoarDa Is ~ ~ Q V J P I  ~ I?IoK:  

f a 
w D I ~ ~ B :  K Cell aZl"stsrs$era% 

R a measured rasisfance In ohms 
C l =  canducttladity it7 absolute rnicram!sss 

t C2 = corrductiviw i6n abgolute micromkas of 
the distilid water us& In makirr~ slution 



R,  C b  and C2 rnsdst @i%&raa" oe determined 8% the same Eemperature or 
corrected to the siatne tempratuire to make the equation valid, 
N ~ t e :  Far further. informetian on eondkliaivity end the above 
standard fmfsrmstiont, refer ta Pa%TM Standards Part 23 --- Standart! 
Methods of nsst for Eiaetrissf Carsductivlty, or Wetor and tndutetrial 
%A!aste "ryeter -. ASTM Ee~ignatI~dt D l  125e64, 

Y81 MODEL 33 U$EB WITH %"$I 64 snd 5I' 
OXYGEN METERS 
If the Mod@! 33 salinity measuremQnt 1s to be urad for salinity 
~c~rec t i a~s  an the %MA, the rsaditlg shauld be cormvertcsd to 
GliIorasi%y, The formufa is: 

Far these ib-r%trumsnt$ the 6,03 can be negtaetad so the @quation 
simplifies lo: 

PPM CI x 1 o3 
"18 

If you are axperlancing difficulty with a %PSI prodtact, if may be 
return& ta ake YSI Custamer Service Department for vepsir, even if 

t the guarantee has expiped, PdSa maifatsins wmpteae farcili~iaa far 
prompt servicing of ;all YS1 products; 

GUARANTEE 
The Model 33 S-C-T Meter c~rrios a one year unconditional 
guarantee on all workmanship and componentr. Damage 
through accident, misuse, or tampering will bc repaired at a 
nominal char~e when the instrumeilt is roturncd to our plant. 
CetOs are similarly gwwremsad. 

Far salini*/ correction when using thc Modsl 57 usa tht. salinity 
reading diroct from the Model 33. Na convorslon is  necessary. 
Model 33 salinity reading$ taken in conjunction with Model 54 

I 

cliss~lvod oxygen readings con ba usgd to correct the Model 54 for 
salinity arid ta make post measurement salinity corrections ra 
dissolved oxygen data. Correction tables aro available from the 9 

f actcarye 



ACCESSORIES AND REPLACEMENTS iNSTRUCT16MS FOR DIGI*SEWSEa pH b5EFER 

5992i20 Replueenlent pkl Electrade for Model 5985-20 Meter 

5992.50 Replacement pH Electrode for hlodel 5985-40 Meter 

5985.05 AC hdal~ter Tor LLt;/230vAC operatior8 

I. GENERAL RECOMMENDATIONS 
Wiiellever transferring the electrode from ono solution to 
anadlor, it i s  essential that the electrode: be ttloralzghly 
rinsed in water arid any excess water should be gilnkett off. 
Doing this will prevent contamination Letween saml~les. 5977.04 pEl BuEer, 41.00, vial of 12 cnp~ules 

5977.07 pH Uuifer, 1.00, vial of 12 capsules Wllen immersing the electrode in sample ur LufTer give 
a ~noderata stirring action to the electrode. This improves 
electrgde response and gives more accurate rending. 5977-09 pH nuner, 9.00, vial of 12 capsules 

5SSl7-1.0 iril Buffer, 10.00, vial of 12 capsules If yon store your electrode for 4 % ~  extenled pericrtl, 1 m ~  
several drops of distilled water in tfle plaetic eiip and 
place cap on tile end of the e!ectrode. 

For improved accuracy and consistency of readings i t  i x  
irnl3ortm"ttlnnt bufferr and samples are nt tile snnlo tern- 
psratura, 

Tl~cgc: 1 s q ~ a r c J  bufler saluiion standards olIer excelle~l~e in .. 
precitiiot~ nltd ccnsistency. TVirith these xeadysta-use bttil'er golu- 
tions, you url: glrarnritecd ilrl accuracy of  k0.91 pI1 rit 25°C. 
P Y 

I t r b i p ~  irulrc2r salutiolls urs dated to rissure frcshncse. Doul~le 
~xateetion ijgriinst cotjiamirilation unbxeuitablu plnetic l~ottlett 
Iravc slrririk-aealcd ectps rind are l~ucked ill iirciividual pln1;tie 
bag" C~olorncoded fioluiiuns, 

lrtstull blttksries by removing the fat'otlr $crews frunr roar 
oE pl l  motcr urld inrertirtg batteric~ ~itpplied. 

ilShrrrEI$"b ISEPLACEMENT )L 

"IIAT. LOW" indicator will ~ i g l ~ a l  what it i~ time to 
replucn battcrics. J v:r rcmovc tlge f ~ a r  BCT~WP; f r ~ t n  hiick 
of meter C U ~ B  a l~d  rcplncc thc gR iik volt, size ''Ah", 
alkaline kn t te r ie~ ,  

Contuinsr pH 4.01, Rcd pk1 7.00, Grceri plil 10.00, Blue 
$Polihxng;l Cut, No, Cet. No, Cut, No, 

Pint 594%*2Q 564i2.40 59412-60 ,@ 

13REPAIZiITION ItOR A 6  BPEnATlON 
Set rim optiarrnl AC adul,tor, usit~g swiictt or1 t.ritr of 
~ltlaptcr, La rippropriuts veltagct leitl~cr 91.5 vAC or 230 . 

then oonrlcct ndupter to p? i .>wi ;-: stld paweg ~uklci. 
* Mctcr i a  rrnw '"on" nod e)luuld he ,-.;+ : i : j c j :  .-..I follawing 

fitcps in cuiibration proccdnn., 





ELECTRODE I tGS'TRUCTlO3dS 

(1 iP2et cndre ours id^ cf etecrrodc, except %he cap, in tep wter. Carefully reimaue ihe tower 
rubbzr sleeve. MOTE: This l a ~ ~ ~ e r  s!eevi. is used only for storage and shipping. 

IZ) Use a papzr towel and ciaan the wick area by v~iping stvera! times. 

13) for first tinle usage, or after long storage, soak 'rhe lovbqr end of the elzctrod2 (including 
the tYiek) in tap r%Jater for five minutes. This g ~ ~ i i l  aliow the wick to commence flortding. 

(4) If air bubbles are present in the bulb e;ea, shake hiown~~~ards to  fifi the bulb wiZh the 
ss!u tioun, 

*.  

(6) A4-5; :he j:znd.irdize conrro' 2 - 5  - --%, ,;2JCB P - - X I  

8 w n . s  . , .+ , a .  ,,,- - %L5 fhz  5-:aEu2 086 the buffer, 

(7) Thor~:~s>..jy r i ~ s p  e!ec~rodc gyith disril:&2 \;.;i$-r, ~ $ 2 2  j-55;: 5lc:ii~25 i;l saiurion to k,e tes',td. 
NOTE: This e!ectrode -tip silcuid be riased in dii~illed L*JZ:.Z: hztv~zen eacl",easur~m~imt 
ro prevent contanlinaiisn of %he nest solu:ican. 

Cleaning the f Ieetao::!? - - 

ap:*pa - p r  r? j.r?,gk, --rr-,- -%. P,.Zaq--.r 9 -  18) 4 t is necsrsa:y :o clean ;hz i+.+.-d a; :, -- - - ,, L. .,; ,,tihi.;. %;for-. esinz xh e el~ctrods. 
Impro;rer clai l ing may produce 3:if t a; sic::. respscs?. 

19) Starzge of the elacirodi. for a sl-iort psriod, inlnerse the membrane in a, buffer of 4 or 7. 
D**ring this period, the ri;bl>er s!ee\re shou!d b otser the filiir?g :?ole. The wick rubher 
z lee~c  :;ho%atd be off.. 

{I 0) for long starage {over one weak) the piastic cap shotiEd be ptaczd intu position 
as vifien the eie trade gws received. Then place hack in the Scx sncl szarc?. E 
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PURPOSE 

THIS MANUAL CONf  AINS IMPORTANT INFORMATION ON THiE IMSTALMTBON, 
BPEMTION AND MAINTENANCE O f  YOUR EQW%PMENTtb 

RAYTHEON MhRlNE COMPANY products a r e  supported b y  a worldwide 
network of Authcrri zed Service Represen& t ives.  

The below-listed Raytheon Marine Company Factory Service Centers 
will either assist you directly, or refer you to an Authorized Service 
Representative. 

CALIFOR$I$iA: NEW HAMPSHlRE: TEWS: 
633 N a  F4arine Avenue 2 5  Industrial Viilage "8203 Gafveston Street 
Wilmington, Ca. 90744 Londonderry, N . H . 0305 3 Slough Houston, Tx.  77 
(Los Angeles) (Manehesterf Plhone: (713) 9211-2700 
Phone: [i;?13) 835-0147 Phone: 668-7600 

FLORlDA: 
1W0 NN, VVard Street 
Tampa, FI. 33607 
Phone: [8% 31 877-41141 8 

LOU!SIANA: 
525 Jeffersol? Street 
New Orleans, La. 70123 
Phone: f 504) 835-6493 

NEW YORM; 
756 5th Avenue 
Brookiyn, PI.\". 11232 
Phoae: f2121 768-2511 

DENMARK: 
Rayscan-Copenhagen 
Siljangade 6-8 DK2300 
Copenhagen S Denmark 
Phone:: 451 -550702 

Phone: (2061 782-0242 
Q4r- * '-2 

JAPAN: 
3-12-9 
Kaigain Dori Naka-Ku 
Yokohama, Japan 231 
P%hsne: 045-212-3633 
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f .I PRINCIPLES OF ECHO DEPTH SOUNDING 

Echo depth sounding is a method of measuring ~ % ~ e t e r  depth by computing the time intervsl 
required far sound waves to travel, at a known velocity, f rom a known point to a reflect- 
ing surface and return. If the time is measured between the transmission of a sound and 
the reception of its echo, the distance may be computed by multiplying one-half of this 
t ime  interval by the velocity of sound in water. 

From fresh water at the freezing point to the warmest ivater of the highest saline content 
likely to be encountered, there can be a variation in the speed of sound of from approxi- 
mately 4550 to 5050 feet-per second; the speed increasing with both higher temperature 
and salini&. The division of change is roughly three fifths for temperature an6 two 
fifths for salinity. The speed of sound also increases slightly w i t h  increasing pressure; 
however for water depths measured with ?he DE-71913 equipment, the correction for 
pressure would be negligible and therefore will not be considered in tfii,s text. 

The foregoing shows that under widely differing water conditions the sounding accuracy 
could be dfected as much as 15% due to  the speed of sound in water variation. Under 
normal conditions of operation in a given area, variations of the speed of sound in rvater 
will  usually be less than 50.5%. The DE-7 198  equipment is calibrated for a speed of 
sound in water of 4800 feel per secand, which i s  the figure commonly used for naviga- 
~ o n d  purposes in salt water. However, for accurate survey work a speed of sound cor- 
rection must be applied to the soundings to obtain the aceuraey designed intq the eqnip- 
menl, 

EFFECTS OF FOREIGN MATERLAk, THER%LhTa Gisii4DEEHTSs 

A hard bottom. such as rock or sand, provides the best reflecting surface far sound 
waves; however, strang reflection is also possible from ai r  bubbles in the ~$~ater ,  such 
as are present in the wake of another vessel. IVeake~ sound reflections (echoes) are 
generated by small  fish, bits of seaweed and even by temperature varivtions in the water. 
If the sensitivity (gain) control af a depth scunder is set too high, i t  is sometimes possi- 
ble to obtain sufficient echo return from the :sateir itself to m a r k  tile chart to a depth of 
as great as one hundred feet. At a slightly lanver settirlg of the sensitiviw conrrol, it is 
sometimes passible to obsenre thermal or salinipy gradients axld micro-crrganisms. 



2 - 1  GENERAL 

The DE- 7 19B portable , precision, survey -type ~ a t h o m e t e r ~  Depth Recorder i s  2 complete 
echo depth sounder designed to provide a detailed permanent recording of underivater 
topography in water depths between 2 and 410 feet. Ease of set-up and olperation. plus 
the extreme accuracy and !ow power consumption makes this an ided instrument for un- 
derwater surveying. 

Tha DE-719B Recorder is designed primarily f ~ r  portability; however, it may be mounted 
on s bulkhead. For maximum portability, space i s  provided in the rear half of the case 
for stowing the transducer, rigging and power cable. X zippered canvas cover is pro- 
vided for protection during handling and transportation. 

A bracket, designed to support the recorder in an inclined-position for easy =rieqvving and 
operation. is built into the back portion of the case. Additional brackets and clips are 
incorporated in the back section for securing the transducer, cabling, and eliteiision 

The DE-719B i s  advance design equipment using completely sclid-state circuitry, mag- 
netic keying and electronically controlled chart speed. The equipment i s  housed in a 
splash-prmf, aluminum case to assure maximum protection when operated under ad- 
verse conditions. The viewing window in the front cover i s  hinged to permit access to 
the chart paper for znnotations. A safety g u a r d  eovess the stylus and belt assembly to 
prevent accidental contact with the rotating stylus a r m  while entering notes anddata on 
the chart paper. 

The DE-719B provides high resolution recardings due to the narroiv transducer beam 
width ,  high soundArig rate, four selectable chart speeds and high signal frequency. The 
~ersatiliry af the DE-719B is further enh?rieed by a T D E  and DMFT control, a SPEED 
OF SOUND control and a RANGE doubling control. Any changes in the setting of the pfe- 
ceding eol>trols i s  p e r m a ~ ~ e n t l ~ ~  recorded on the chart paper Far futufe re~lerecce. Fix 
marks can be inscribed on the chert by the FIX XARK sruitch. (A remote switch may be 
connected, 1 

The operrll;,mg controls such as the power OFF/STA8DBY/ON, R%XGE SELECTOR, SEN- 
SITIVITY, CHART SPEED and the FIX 3IARK eankof and the RANGE XZ (doubles range 
on all scales) cantpol are located inside and are accessible through the hinged front 
~ ~ l n d o w .  



The standard ehmt paper furnished is graduated in feet; ho-&ever, chart papnr graduh- 
ted in meters is available as an option from the office where the DE-SIYB equipment was 
purchased. 

The DE-?ISB equi2ment is designed to operate f rom a 12  VDC source; Ihowever , on special 
order i t  can be furnished with a built-in power converter to operate from a 1151230 volt, 
50-60 Hz power source. This does not affect the ability to operate from a 12 VDC power 

1. 115/230 VDC power supply, #&133105. 

3. RleQ~*ic graduated chart paper, #587630-1. 

5 .  Maintenance spares idt , WBI33125. __ 

The model 200T5KAD transducer is a two-rvafi enerav cox ~ersion device which functions 
like the combination microph~ne/speaker in an intiireom unit. During transmission, it 
converts pulses of electsical energy into pulses af supersonic energy which travel through 
the water toward the bottom. During reception it receives the echoes llif i6personic ener- 
gy which a r e  renected from the bottom and converts them to electrical siwals. Reference 
Section 3 fo r  speeifieations. 

2 - 4  SPARE PARTS KIT 

A smaPl spare parts kit (PIN ------ 7430-5031G1) - is furnished rvith each DE-7195 v s t e m .  The 
kit cantaias replacement fuses, stylus;c~ushes uld chart paper. 



2,s SPECIFECA'TTONS 

Depth Range 

Sounding Rate 

Voltage Input 

Current Input 

Accuracy 

Opmating Frequency 

Traducer - 

Chart Paper Speed 

Chart  Paper 

R.eeorda Elrimensions 

0-55,  58-103, %8$t6-155, 150-2S05 Feet 
Q-16.5, 35-3$,5, 30- 4P,5, 45-Glt, 5 3feters 

534 Sounciings per minute 

2 . 5  Amperes 

+O. 5% I f  of bdichted depth 

8O at the half power pohts 

I ,  2,3,4, inches pep ?r&ute 

T inches x BG feet 

Height (incfuding handle) - 18" 
SYSdfk 23-32s Ft 
Depth 3-I f  135" 



SECTION 3 

SDIJCER DATA 

The 7245A transducer has been designed for precision sunwey work end ether appEcations 
where a very narrow beam pattern is required, Such an application requirermren't would 
result where it is necessary to accurately delineslle the sides of s dredged chiannel, or a 
trench for the underwater 3aqrjng of pipe or cable, The nafroxv beam pfltttkra is also use- 
ful f o r  more accurately ouaning a subme~ged object such as & swken vessd. The trans- 
ducer is also usefuP for measu*ing wave heights, %vinere the nafpow beam can differenti- 
ate between the p e a  and trough of the waves. Ttle 1245.4 transducer has been designed 
to match the electrical characteristies of the model 200T5mI) trmsducer supplied with 
the DE-?l9B Survey Recorder and is applied with a cable connector f o r  ase with rhe DE- 
7 19B equipment. The model 7 245A clifims from the mad& 7245 in that it contaiuins a built- 

g iransformer to ~natch a 50 ohm Phe impedance, which i s  atse the .etransc?wer 
output impedaace of the DE-7 19B equipment. 

Because of the larger radiating area and greatm dkecti-dty hdex, there a%* be at feast 
a 6 dEl improvement in echo strenwa campwed to the smaller  200T5EkD transducer sup-- 
pkied x ~ ~ t h  the BE-1198 equipment. 

Operating Frequency: 

Txsansduce~ iapedmce: 

Trensduee~ B e r n  Y7idPh: 

s +$I8 22@% at operath~g frequency. 

2.7Ei0 ~ ~ C ~ E P S E ~ ~ Q  at -3 dB P O ~ ~ S .  

3 % ~ ~  lncfuslve at -6 dB paints. 
4? depees inclrusi~~e at -10 dB points. 

FSrst lobes down at feast 11 dB, peakizlg 4.5' 
eithes side aS eer:ter; all miniar l ~ b a s  t3e.yand 
10' dcai~n at least 21  dB, md beyond 35' dcr%~n 

40 dB 



Housing Material: 

Beam f a.ttern: 

Ouaine: 

Operating Fr equencr 

Transdueel* ~mpeds~ce:  

Supplied rvith 30' of 2 conductor dl8 shielded 
and neoprene jacked cable, having Q .D . of 
3f WC > 

Supplied rvith Cannon t ~ 3 e  SLR-3-12C eon- - 
nectar plug for use with DE-719B Survey 
Recordex%, 
Additional cable up to i51D09 in length may 
be used. 

Silicon bronze housing with sound lv indo~~ 
of polyurethane. 

The mounting s tem should be vertical wit&& 
l0 of the bottam for best xbesalution . 

Reference Figure 3- 1. 

200T5KAD Transducer 

The lmpedanee at 200 kHz ss~iih the traqs- 
ducer ianiersed in water shdl be in the 
range of 50 ohms 215%. 

Pe& Fesponse within 2' of mechanical axis. 
8 -3 dB points not more tharl 10 apaa^t. 

-10 d B  points not milre than 18' apa~tt . 
First sidelobes at !east 15 dB below on axis 
respanse . OmtGde 535O aff axis, the response 
i n ~ s t  be at least 20 dB below on axis at any 
angle ineluding sides and rear. 



Cable: 

Hou shg  Material: 

Mounting: 

B e r n  Pattern; 

Ouake:  

The cable i s  shielded twin vvith strgnded 
copper shield, all tin plated,. 1Zae:ch con- 
ductor i s  the equivalent aE 16 strands of 
P31 AWG . The total cable length is 30-6". 

Red brass housing. 

Reference Figure 3-2. 

Reference Figure 5 - 2 .  

3.3. OPERATION 

The 7245.9 hensducer with connedor supplied, is plugged dkectly h to  tlile OE-7195 t r ~ ~ s -  
dueer socket. No re-tuning of the equipment is required. 



Piguz~e 3-1 1245A Beam Pattern 



4-1 OPEMTORt, CONTROLS AND FUNCTIONS 

1. OFF/SiTANDRY/ON: Applies power to equipment. In standby chart drive 
and stylus are disabled but the equipment is warmed up and rgeady f a r  
hstanlt use, 

2 .  SENSITIVITY: Adjusts the receiver sensisvity (gain). 

3. FIX &UiRK SWITCH: A spring loaded switch causes the stylus to inscribe 
a reference m a ~ k  the full height of the chart paper. A remote fix-mark 
switch is available as an optional accessory. 

d *  TIDE and DR,4FT: Adjustment to advance or delay the stmt of the kans- 
mitter  pulse to compensate for t i de  andlor draft dswcnces. 

5 .  SPEED OF SOUND: Enables operator to vary stylus drive motor speed to 
compensate for  salinity eontent and ieinpera 

6 .  RANGE X I ,  X2: Chmges speed of stylus to muftiply scale by 2 i .e. from 
50 feet per phase to 100 feet per phase. 

7 .  CIMRT SPEED: Selects tile rate of chest paper feed; 1. 2,  3 ar 4 inches 
par minute. -. 

8 .  CAL ZERO: Enables the operator to adjust the first maker lint? to 0 (zero) 
on the chart paper. Tbis i s  to compensate for stylus wear,  etc. 

9. FEET SWITCH: Selects the desired opelnating d q t h  range. 

1. Remove the battery cable and the trensducer and support tubes from the 
back section of the r e c o ~ ~ d e ~  case, 

2 .  Assemble the first seetion of the support hbing to  the transducer. Back 
oE-on the hex nut on the transduce~ stem far enough 30 d1ow 141s keyhole 
slot in the tubing to slip over the screw. Tighten the hex nut with a ivrench 
so that it seals firmly in the round part of the keyhole slot. 



3. Assemble the remaining sections sf the support tubing. 

but do not remove, eac,l screw only as fiar as 
necessary to clear the keyhole slot. As each section i s  
assembled tighten the scrav srp that i t  seats firmly in the 
circular pard of the keyhole. 

4. Slide the clamping ring over the full length cf the transduicer cable and 
suppcrt tuhcs. Secure the ring as close to the transducer as possible. 
Instau a guy wire  or line in the eye of the clawing ring. T X s  3s to pro- 
vide s t rah  relief for the support tubes .ivhen the boat i s  underway. 

5. Clamp the assembled transducer and support tubes to the ! ~ d e  of the boat 
(see Figure 4-13. 

Before immersing, wash the h'nnsducer face with a so~tution of 
liquid detergent and water. (This should be done each time the 
system is used.) The detergent removes any oil or ot~her-firei_m 
matter which might prevent thorough %vetting of the transducer 
face. 

The support tube should be veritcal in the ihwartsMp plane. In the fore 
and aff plane the lower end of the support tube should be tilted sligh;ly 
forward. This will prevent the formation of air bubbles on the transducer 
face due to*cavitation. Adjust the forward g-ug wire  or line to hold this 
alignment. 

The transducer fuce o r  radiating supface should be submerged 
to a dep th  of at least one faoot while undenvay. 

6. Set the recorder an the seat or declc of the boat. Prop the recordw at an 
angle with the built-in support. [See Figure 4-2.) 



Figure 4-1 Typical Transducer Over-Side Instatlation 

Figure 4-2 Recorder In Operating Posiiian 

4-3 i%"^""" i : t t o l~U 



7. Plug the transducer cable into the appropriate receptacle in the back of the 
recrorder chassis. 

8. Plug the battery cabre into the BATTERY receptacle on the back of the re- 
corder chassis. 

9. M a k e  sure that the OFF/STANDBY /ON control is in the OFF position. Con- 
nect the battery clips ta a fully charged 12 volt storage battery. BE SURE 
TO OBSERVE POLARITY 

10. Set the FEET Switch to the 0-55 foot range. Set the RANGE X I .  X2 control 
to X I  (control. i s  located inside ilinged front window) . 

11. Open the front cover of the recorder and rotate the stylus lbelt counterclock- 
wise -- through one complete revolution by rotating the upper pulley. Check 
that the stylus rides in the track at the left side of the assembly and the 
pulleys turn smoothly. Close the front cover and Iateh securely. 

12.  Turn the OFF/ST,L\IDBP/ON control to ON. This applies power to the re- 
corder circuitry, stylus drive motor and the chart Peed motor. 

13. Adjust the front panel CAL ZERO conhol until the "cdibrate zero lineR falis 
on the zero calibration on the eha*t paper. 

F o r  this adjusment the direct Pansmission mark should be 
moved off the zero cclibrarion by the TIDE and DRAFT control. - - 

After  the CAL ZERO adjustment is completed readjust the TIDE and DRXFT 
control until the direct  transmission m a r k  falls on the chart paper zero line. 
or as required. 

14. Adjust the SPEED OF SOUND control Oocated inside the hinged window) un- 
til the calibrate mark falls on the CALIBRATE line near the bottom of the 
chart paper. This adjusts the speed of sound to 4800 feet per second. 

15. Set the chart paper speed to the desired feed rate: 1, 2, 3 or 4 inches per 
nlinute 

16. Turn the FEET switch to the range which brackets the approximate eepth 
reading . 



The zero transmission mark cippeclrs only on the 0-55 foot Flange. 

17.  Advance the SENSITNITY eontrol slowly clockwise until the bottom echo 
appears. Continue advancing t he  control until. there is no change in the 
depth indication. Read the upper edge of the recording for the proper 
depth reading. 

The instructions in Section 4.2 outline the steps required to place the DE-719B iP1 opera- 
tion. The following controls may be used as required to further utilize thle versatility 
built into this unit. 

There are four dis'rinct chart paper speeds available; 1, 2 ,  3 and 4 inches per minute. 
The higher the paper feed the greater the bottom detail. 

4 * 3 2 FE-hmRK Switch 

This switch when pressed to the right will inscribe a mark  on the chart piqer for t ime 
and/or position referenee. Amtations can be made adjacent to the fix mzwk by opening 
the hinged window in the front of the recorder. A guard prevents aeciderltel contact 

-. with the rotating stylus and belt assembly. 

4,3,3, TIDE -- and DMFT - A d j u s t m a t  

This adjustment permits the operator to advance or delay the transmitter pulse to compen- 
sate for tide andlor draft variations. The latitude of adjustment is from a minus 5 feet to 
plus 30 feet. 

This eontsof aLlows L%e aperator to compensate fo r  variations in the temperature and sa- 
EiniQ content of the water. Adjustment of this control permits the accuzacy of the re- 
corded depth reading t o  be calibrated to a "check-bar8 reading. X calibration marker, 
indicating the mount of eompellsetion, is permanently recorded on the chart for future 
reference * 



A basic factor to be eonsidered when interpreting bottom conditions is that a hsfd bottom 
will renect an echo more strongly than a soft bottom. To obtain bottom readings, set 
the SENSITIVITY control to the minimum position that produces a good onsistent record. 

A flat bottom composed of rock, sand or packed mud usually results in a fairly thin dark 
trace on the chart paper. This type of bottom creates multiple echoes in shallow water 
caused by the signal bouncing back and forth betrveen the bottom and the surface. These 
eehoes show as multiples of the actual depth which is always the shallo~xvest readfng. 

A soft mud bottom produces a broad echo of light intensive The broad echo i s  caused by 
the reflection of the transmitted signal from the top of the mud and the lhmd surface be- 
neath the mud. The thickness of the soft mud layer can often be determined by a split in 
this type of echo. 

Another indieation of the type of bottom is the the relative setting of the SENSITNITY 
control required to obtain recordings at various depths. The stronges3t echoes are gen- 
era11y obtahed from the air-water interface. Rock, sand, metal,  wood, fish and plank- 
ton return echoes in a diminishing order of strength. The air-to-water transistion may 
occur when passing over your own or another vessels wake. 

During deep water soundings, the conical sound be propagated from the transducer 
i s  reflected f~from a large area of the bottom resulting in a wide echo; wlhereas in shallow 
water the sound wave is refleeted from a smaller area and produces a narrower echo. 

4.5 1 C h a ~ t  Paper Removal Procedure (Figures 4-3, 4-53 -. 

1. Disconnect power fronl the equipment. 

2 .  Release case latches and swing front mver down. 

3. Rotate drive pulley (13 )  slowly counterelockrvise to position recording 
stylus (8) of f  paper. 

4. Rotate tdke-up knob C16) to wind chart paper onto the paper take-up roll 
(20) . Guide paper by hand to avoid fouling. 

5 .  Release quick-lock (1) and s w h g  platen assembly f 14) to the right. 

6 .  Grasp paper t&e-up roll (20) in left. hand, lift up spring loaded paper 
take-up arm (17) w i a  sight hsnd to disengage uppep end cap. 

I 



7 .  Grasp paper take-up roll (20) in left hand, lifr up spring loatled paper 
take-up a rm (17) with right hand to disengage upper e ~ d  cap. 

8. Lift and till the paper take-up rol (20) to disengage i t  from lotzetr end 
cap (2 1) , and remove the roll. 

4,5,2 Chart Paper InstaUatipan Praeedure 

1. Disconnect power from the equipment. 

2 .  Rotate drive pulley (13) slowly counterclockwise to position recording 
stylus (8) off paper. 

3 .  Release quick-lock (1) and swing platen assembly (14) to the rig;ht. 

4. Pull up knurled, spring-loaded paper supply knob (271, tilt paper supply 
roll shaft (26 )  away from the platen. 

5 .  Remwve the empty chart paper spoof Tram the paper supply roll shaft (16) 
and install it in position on paper take-up roll (20) by raising paper take- 
up a rm ( I T ) ,  taking care to  engsge spool end slots with key projections on 
end caps (19) and (2 1) . 

6, Hold paper retard spring (25) to one side and slide new roll of chart paper 
down over paper supply roll shaft (261, taking care to engage slotted end 
of chart paper spool kith key projections on end cap ( 2 2 ) .  Release paper 
r e t ~ r d  spring (25) . 

I. TSt paper supply .you shaft (26) back to normdr position, pull up p6per 
supply knob (27) so it elears the frame. Release paper supp:ky knob (21) , 
making sure that i t  seats securely in its Erame socket. Check; position oi 
paper retard spring (25) against paper supply poll. 

8 .  Thread leading end of chart paper to the left around paper feed roller 
assembly 124). under the stgrlus wide block (SO). 

, 

9.  Swir?g platen assembly f 14) td the left to its na-rmal posi~an.  

10. Draw the loose end of the chart paper- across the platen assembly (14) to 
the live ~ o l l e r  assembly (15). 

11. Swing platen assembly (14)  to the right to i ts  open position while  contin- 
3~i;ig to draw chart paper mound live roller assembly f l 5 ) ,  tlweading pa- 
per betrveen f rame  and paper take-up roll. 



12. Attach loose end of chart paper* to spml with the tape supplied with  the 
snew YOU. 

13. Rotate the take-up knob (16) to wind twe ar three layers; of paper onto the 
paper take-up roll (N), guiding the paper by hand se i t  &igns properly. 
When all, the slack is removed from the paper, it should fie fiat and wrinkle- 
free on the platen assembly (14). 

14. Swing the platen assembly f 14) to the left erld fasten the quick-lock (1). 

15, Rotate the drive pulley (13) counterelockwise and check the recording 
stylus (8 )  for straight and smooth travel over the chart ]paper. 

16. Raise the front covef up into the closed position and seelare the latches. 

17. Operate the equipment at maximum chart speed to check chart papep 
travel and stylus function. 

NEW LWRT ROLL 
[DEW ROLL 

PAPER '$AXEUP ROLL 

@ 

Figure 4-3 Chart Paper Threading 



4.5.3 Recordirmg Stylus Removal Prccedure Vipre's 4--4 and 4-53 

1 * Disconnect all powem. f~ f~o rn  the equipment. 

2 .  Release the latches and iswex* the front cover. 

3. Rotate the drive pulley (13) slowly cov.nte~elockvrise to pasiltion the record- 
ing stylus (8) off the paper. 

4. Remove stylus from holder by wmpressing the ends sufficie!~tl~p tto clear the 
holder hooks. Push d ~ w n  lightly to corapress the sponge Bad a ~ d  permft dis- 
engagement f ~ a m  the center hmks. 

4,s ,4 Eemrding S W l u s  installation Broceduse 

1. r)fsconnect all power from the equtpment. 

2 .  Release latches and losver the bi. ~ l r ,  eaver. 

3. Rotate clrive pulley (13) slowly counnlwclockwise to posi~an reeordbg 
strpius (8) off papes. 

4. Engage center loop of new stylus w i ~  center. hook on stylus holder. The sponge 
pad must  be depressed ta per*mit insertion of the swlus ends into the end hooks. 
NOTE - Hooked end of siyius must be tmuard the guide. -- 

5 .  Rotate drive pulley (13) countex*clockwise to insure that one e-d of the 
stylus t-ngages the trolley (11) Vee grh3xBe. md the other enld mainferins 
fuU contact with the wide rail and a e  chsxt paper throughout the feirll 
length af travel bo tire chart paper. 

6 .  Raise the front cover up into the closedpsi~oeian and secure latches. 

7. Restore power, tura the equipment an and ~l lorv ta operate far approxi- 
mately i"ive minutes, or unt2  the recording stylusf8) hscribl~s a smooth. 
sfsaight Iine wllen the FIX MARK s~~tch is aetuzted. 

4.5,s Stylus Belt Removal Procedure (Figures 4-4 and 4-51 

1. Disconnect all ;BOW~P f1%0m the equi2ment. 

2 .  Release latches md "iorve f ~ a n l  cover. 

3 .  Rotate drive pulley (13) slowIy couniesclockwise to gasi.tion the sQlrlus ar"r" 
the papes. 
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4. Release tension on swty2us belt assembly (9) by pressing down on s p r i n g  
loaded tension a r m  (5) while slipping the belt off the idler and, drive 
pulleys . 

4.5  - 6  Stylus Belt Installation Procedure 

1. Disconnect all power f ~ o m  the equipment. 

2 .  RePeasle latches md %&sewer front cover. 

3 .  Depress the stylus belt tension a r m  ( 5 )  and loop the new belt assembly (9) 
over the idler pulley (7) and drive pulley (13) so that the recording stylus 
(8) is in the position illustrated in Fiwre 4-4; Front View. - 

4. Rotate the drive pulley (13) counterclockwise by h a d  to checlr the belt for 
proper tracking around the pulley. 

5 . Check for straight line recording at maximum chart speed. AkIjust as re- 
quired. 

6. Install a new stylus as described in Section 4 . 5 ,  paragraph 4. 

7 .  Restore power to the equipment, turn on and observe the mark. inscribed 
on the chart paper when the FIX BIARK slyitch is actuated. If the mark 
fluctuates from left to right, increase tension of regular spring (4) until 
the ma~rk  does not deviate, 

4.6.1 Calibration Marker Adjustment (Standard Chart Paper) 

The speed of the stylus drive motor can be varied by the operator to compensate for vari- 
ations in the speed of sound in water usirlg a "check barR or the calibration m a r k s  gener- 
ated within the DE-?13B, as a ~*efesenee. 

The fixed reference mdrks  are generated by a stable time base circuit which produces two 
sharp pulses sy~aced exactly 20.833 milliseconds apart. These pulses are electrically su- 
perimposed an the an~ log  output to the recording stylus and will fall exactly 50 feet apart 
on the chart paper when the stylus drive motor speed is adjusted to the s;peed of sound in 
water of 4800 feet per second. The sharp line inscribed on the chart by the kansmitied 
pulse is adjustable to the zero depth calibration an the chart by the CAL ZERO eonkol a d  
the line initiaked by the second pulse will fall on the 50-foot chart "calibratew line. 



For each one percent change in the speed of the stylis drive motor (from a base speed or 
4800 feetlseeond) the calibrate mark will  change position by one-haif foot. For example. 
if the stylus drive motor speed was increased by two pel*cent the calibrate m a r k  would 
move from the 50-foot "caLibratefl line to the 51-foot graduation. Conversely. if the motor 
speed was decreased by four percent the m a r k  would move from the mlealibratew line to the 
5 8-foot g~aduation . 

The "calibratev line is also used to indicate the recording phase in use. The line is inter- 
mittently broken into a series of one, trvo, three or four short dashes to indicate the first. 
second, third ar fourth phase. 

Adjust as follows: 

1. Be sure that the stylus drive motor speed i s  adjusted to 3350 R W .  

2 .  Adjiust the CAL ZERO control until the calibrate zefo line falls direct137 on 
the chart paper zero line. 

The direct transmission pulse can be moved off the zero line by 
the TIDE and D W F T  control while makeing the calibrate zepo 
adjustm-ent . 

3. Adjust potentiometer R21D until the second calibrate pulse !dls exactly or. 
the chart paper "calibrateH line. 

- - 

Adjustment of the SPEED OF SOUND control, R305, varies the 
position of the 50-foot calibration line by plus and minus three 
feet .  The calibrate lines (at zero and 50 feet) are not present 
when operating on the X2 range. 

~ 4.6.2 Calibration M a r k e r  Adjustment (Met r i c  Paper) 

T f i h e  your DE--7198 is ordered from the factory with metric chart paper installed, the 
unit will be factory calibrated for metric scales. 

If your DE-719B is calibrated for use with the standard chart paper and i t  is desired to 
change to the metric chart paper, it will  be necessary to re-eali_brate the built-in marker 
calibrate circuit. This is neeesszry since the 50-foot calibration line does not agree ~ v i t h  



an even number in meters and the actual calibration pcint bbr the metric pa!~er has been 
set at 1 5  meters for ease in reading. The ratio between 50 feet and 15 meters is 0.9821 
and the calibration marker adjustment (internal) must be changed by this mount .  

The adjustment ;procedure is as follows: 

1. With the standard chart paper (feet) installed, adjust the SPEED OF SOUND 
control so that the calibration marker lines fall at exactly 0 and 50 feet on 
the ehart paper. 

2 .  Remove the plastic cover f~%orn the "Motor Controlw printed circuit board 
and adjust potentiometer R210, in the upper right lland corner, until the 
50 foot calibrate line fa l ls  at 49.1 feet on the ehart paper. 

3 .  Remove the standard chmt paper and install the metric chart paper. %lake 
certain that the original 50-foot caiibrate m a r k  on the standard chart paper 
now falls at 15 meters on the metric chart paper. 

CAUTOON 

DO MOT RFEADJUST THE "'SPEED OF SOUND " Cg)NT%aO% DURPSC THIS OPEK4 TION.  

If meb-ic paper (P/N 587630-1) will be used only occasionally i t  
will not be necessnry to recalib~ate, merely bear in minot that the 
calibrate marlc will fall at 15.27 meters instead of 15 fop. a speea of 
sound of 4800 fee;: per second. 

When the BE-719B is calibrated far metric operation the drive mo- 
tor speed will be 3290 RPAI ra.:her than the 3350 RPM called out in 
the manual. In the X2 range the motor speed for metric operation 
will be 1645 RPAI r*ather than 1675 KPAf as specified in the manual. 



SECTION 5 

IHSTALUTf ON 

5 ,$ .  RECORDER 

Although the DE-719B recorder is designed for portable use it may be installed perman- 
ently. The slotted key holes in the back of the case permit bulkhead moucting . The 
battery input porver cable (or AC power cable) and the transducer cable enter the case 
via the two holes in the back. The holes are of sufficient size to provide clearance for 
the power and transducer cable plugs. 

If desired, the recorder may be mounted at a 45O angle for easy viewing and operation. 
Instailing the recorder with the right -side toward the bow of the vessel will mdke the 
recording natwally assume the correct correlation with the over-the-bottom travel of 
the x~essel, 

The type 200T5KAD transducer (furnished with the DE-7198) may be installled tempor8~- 
ily as described in the Operation section or i t  may be permanently installed. 

5 , 2 .I  Permanent Transducer Installation 

1. Select a location which i s  close to the keel and will not be subject to turbu- 
lent w aier passing across the transducer face. The transducer must be 
completely immersed  when the boat is underway; &so the radiating surface 
must be as nearly parallel to the water  line as possible. 

2 .  Leave sufficient space with2k the hull for tightening the nut on the trans- 
ducer s tem and bar routing the cable to the recorder. 

3 .  Remove the screw and locknut from the side cf the transducer sleeve (see 
Figure 5 - 2 ) .  

4 .  At the selected loeation bore a 1-1/16 inch hole t h r~ugh  the blocks as shown. 

5. The block outside the hull should be stfernlined to eonform to the shape of 
the transducer to reduce the possibility of water turbulence. 

6. The filler block inside the hull m u s t  be thick enough so that the nut/~vasher 
does not seet against the top of the transducer sleeve before tighktiitening 
against the filler block. 



Figure 5-1 7245 {Outline 

Figure 5-2  200TSHAD Outline 



I .  Remove the plug from the cable; do not cut the cable. 

8. Coat the inner and outes fairing blocks with a good quality seam filler or 
bedding compound. 

9. Thread the cable through the hole in the outer fairing block and the hole 
in the PluSI. 

10. Insert the transducer steri up through the outer block and the hull. 

11. Before launching the boat, wash the face of the transducer with a solution 
of liquid detergent and water .  

5 .2 -2  Cable Insta4lation 

1. Inside the vessel, thread the cable through the hole in the fsiring block, 
caavas washer (well coated with whi te  lead), and the bronze niut/washer. 

2 .  Place the above, in the order listed, over the protruding stem of the trans- 
ducer, and tighten nutlwasher securely. 

3. If the cable end becomes wet with bilge xvater, wash with fresh water a ~ d  
dry thoroughly. 

4. Route the transducer cable to the recorder loeationby the most direct path 
keeping the cable as far as possible from ignition wiring. 

5. If the eable is too long. coil it and store it out of the walr do not cut Ss this 
would impair operation. 

6. Reinstau the plug. 

5 -3 %%5/238 VAC POWER SUPPLY INST,%LLii$THOH 

The A@ power supply is designed to mount on the main  chassis beloxv the platen assembly 
as sho~vn in Figcre 5 - 3 .  

1. Remove the plastic plug from the hole in the  sin chassis marked 5303. 

2. JIount the power supply eftassis as shown in the photograph, 

3 * Connect the black lead b9a, the bottom te~minal  an TB303. 



4 .  Connect the red lead to the second from the t op  terminal on TB303. 

5 .  Connect the jumper straps on TB301 f o r  115 or 230 VXC depending on pow- 
er source. The strapping diapam i s  shown on the back of the main chassis 
panel. (Ref. Figure 7-3. ) 

6 .  Connect the AC power to the connector 5303. 

7 .  The OFFISTANDBYION sxvitch on the fxaont panel will control the application 
of power to the equipment. 

Figure 5-3 4 151 230 VA%G Power Supply-Insla'Sled ;;ooj 76 
f -id@ 



SECTIOX 6 

THEORY OF OPERAT%OIi"% 

The transmitter circuitry is basically a &laster-Oscillator Power-Amplifier configuration 
operating at a frequency of 208 kHz. Transistor Q l O Z  operates as a pulsed oscillator nor- 
mally in a cut-off state. When a positive-going signal is recehed at the baste of QQ102 
f rom the TIDE DRAFT ADJUST circuit. it oscillates at the frequency detiernlined by 
the collector tuned circuit. The length of tile pulse is determined by the build-up time 
of the RC network in the emitter of Q102; this is apprclximately 200 microseconds in bath 
the X I  end X2 modes of operation. The secondmy of the oscillatar transfox*mer is cotlpied 
to the base of QlOJ which functions as a class "C" plifier with the collectcar tuned to the 
oscillator frequency by the primary of TI03 and the transducer capacity. Operating uaZt- 
age for the tmaansmitter amplifier is Pdmished by the built-in inverter. The inverter ean- 
sists of a 150 kHz cseiliator the output of rvhieh is ~3ctified and filtered and clamped to 
40 VDC by Zener diode CRIO1. The inverter osciilater operates from the 12.6 "JDC sup- 
ply voltage and i s  tuned to 150 kHz by CIOI, C102 and L102. 

The transmitted pulse and the returning echo pulses are co~pled to the receiver by &e 
secondary of transformer T1D2. The receiver consists of trvo transformer-cloupled stages, 
Q102 and Q103, tuned to 208 kHz. A factory set i n t e n d  gain eonbol, R112, determimnes 
the maximum sensitivity of the reeeivw . The front panel SEMSITNITY eoneroI p e r m i t s  
the operator to vary the receiver to  the desired gain leve3. The output of the receiver is 
~ectified and filtered to remove the 208 kHz component. The resaltaat DC pulses supply 
the collector cmf Q106 , the stylus oscillator, w hieh is Colpitts eanfigu~ation tuned to ap- 
proximatley 22 kHz. The output f rom TI05 i s  fed to Q101, an emit ter  follorver. and in 
turn, to 4301 the pcwer amplifier. The output of Q301 is fed to the stylus by the step up 
cupcore transformer T301. 

6.3 BlOTOR SPEED CONTROL 

'The stylus drive mator is a series wound DC motor; the speed is variable and i s  control- 
lied electronically as follows: Speed sensing coil L305, %vhieh is rvound on a small per- 
manent magnet, is positioned such that a toothed disc, mounted on the mcltclr shaft, is in 
the magnetic field af the coil. IVhen the motor shaft and toothed disc rotate, s frequency 
directly pr~portional to the speed of the metor is generated in L305. The voltage devel- 
oped i s  fed to the base of Q207 ~vhefie i t  is amplified and fed to a one-shot multivibrator, 



Q208 and 8209. The multiv: .;-ator i s  triggered at s ratk detex-mined by the speed of' tfie 
motor. Capwitor C217, in the base circuit oi 8210,  functions as rn in$egca-.ator; thc~~efore 
the input to Q210 is a DC voltage which is inversely praporiional to the speed caf t h ~  motor 
(the valtage fed ta the bast of Q210 i s  maximum when the motor is stati~ona~*y) . Q210 @omm 
pares the vo1ta.p an 6217 with a zener voltage at CR2a7; when the ouwut fd ls  helwa the 
zenep level 6 2  10, Q2 11 and 4302 decrease conduction and maintain the mator at the pro- 
per speed. Zener diodes CRZ06 and CR208 S&ail the square wave sign+ds from the rkukti- 
vibrator to the s e amplitude irrespective of potver supply vzr-iations. The %paltag e 
being compwed i s  a resuli sf frequency only rather than of possible anplitude variations. 

trans is to^* Q302 and the drive notw are supplied pGwer fscrm an ~nregraf3~ted m;cl.ure~ which 
will vary with the shipTs power line variations. The drive motor dreuitrg is designed 
so that lnator speed cl~anges are slight regardless of lzrge liPle volt age excursions. Diode 
CR301, connected across the motor, prevents the voltage on 6 3 0 2  from rising roo high 
when the transistor ruts off and alpens the winding. The motor speed jis ga~rerned i n  the 
same manner for both the X1 and X2 scales by merely changing the Rety Rate of the nulti- 
vibrator with the Range X I ,  X2 control S302 and associated components. R305. the Speed 
3f Sound conb.ol, permits the operator to v a ~ y  the motor speed to compensate for  varia- 
tions of the speed of sound in water  of various density and temperatures. 

~ 6,4 CT&4RT 13RIlFE BIOTOR CIRCUITRY' 

T M  chart drxve mechanism i s  adl3~anced by a stepping motor at the rate of 1,  2 ,  3 or 4 
inches per minute; the speed is selected by the h n t  panel control s~b~iteh S504. 

The eleenonics circtlitry supplying power to the stepping motor consists of the follor\rirmg: 
A unijuncuaa t~ansistor Q212 x g i t h  a repetiiion rate determined by C32P and a resist=. 
selected by 5304 .. Four dif2erent repetition rates are necesswy to pracctuce %he I ,  2 ,  3 . 
and 4 inch pef minute paper feed. The repetition rates mire factory set by adjustment 3f 
R241, R242, R,:243 and R244, 

The theory of operation of the drive motor circuitry is as follows: each t ime the uniju~ie- 
tion Q212 fires, a positive pulse is developed across R247 which eontrrols a Dip-f?op @irb- 
cuit consisting of transistors Q213 and 423.4. The pulse cuts aif ~vtirhiefaever transistor i s  
on m d  in turn biases the other transistar on. The positive square sgalve outputs from the 
coB1eeio~s of the alp-aop transisloss are  coupred via emitter t'ollo$a.:ers Q2?5 znd 8216 to 
the base of the stepping motor transistors Q217 end Q2P8. This e%usezi 6217 and Q2l8 to 
alternately turn on aind s u p p l ~ ~  power to the stepping notar. From the abcrve exp!anskioi~ 
it car, be readily seen that with a faster unijanct5aa3 rep, rate the stepping motor rv21 t u ~ n  
faster jl 



6 -5 TlDE AND DRAFT ADJUSTMENT CIRCUITRY 

The positive-going pulse fronl the keying pick-up coil (L301-L304, depending on 
whish phase i s  in use) is coupled to Q108, amplified and fed to the base of Q109 :vhich 
i s  the first transistor of a single-shot multivibrator. This pulse is negative and cuts 
off QID9. The length of time Q109 is off and Q l l O  i s  on is determined by the RC discharge 
time of C127, R135 and the setting of potnetiometer R303 (Tide and Draft adjustment) . 
The output of the trans is to^ Q l l O  is differentiated and coupled to the base of QlL02, 
the 208 kHz transmitter oscillator, turning i t  on. 

6 6 SPEED CHECIC MARICER 

The Speed Check Marker circuitry, which operates only on the X I  made. causes two 
fixed marks, 20.833 miiIiseconds apart, t o  appear constantly on the chart Faper. The 
first of these two n i ~ k s  is adjusted by the CAL ZERO control, R307, to  appear on the 
zero line of the chart paper at dl times; the second m a r k  automatically appeafs on the 
CALIBRATE line near the bottom of the chart. The second m a r k  (calibrated) will be 
interrupted periodically to indicate the phase on which the recording was made. For 
example, two interruptions with one solid m a r k  indicates operation on phase 1 (0-55 
feet); t l ree interruptions u:ith 2 solid m a r k s  indicates operation on phase 2; etc. The 
primary purpose of the 'peed Check Rlarker is to indicate the speed of the sQlus drive 
motor. Should the motor speed vary the operator will be dlert*; for example, should 
the motor run toe fast the second mark will  be below the calibrate line, and conversely 
if the motor is running too slow the second m a r k  will be above the calibrat~ line. The 
"Speed of Sound'' control allows the operator to yiary the motor speed in accordance - 
with local operating conditions. 

The electronics eirruiery f o r  the Speed Cheek Marker operates as follows: Pickup coli 
L301 is ccmnected tkirough a coupling capacitor C201 to the base of Q201 which-amplifies 
the posit iv~ go'yg pulse impressed aeross the pickup con. The plifier pulse (now 
negative) is euri3led Po the base of 6202, the fkst transistor af a single-shot multivibza- 
tor, rurning it off. The length of t h e  this stage remains off is determined by the 
RC disch=ge t ime of C205, R207 and 8301 .  The output of 6203, the secona bansisto- 
of the multi.i.iSrr.tor, is dgferentiated and its positive going pulse is fed to the base 
of Q204 which in turn co~aucts  and turns on the unijunction Q205. This disrupts 
the normal repetition rate of the unijunction circuitry, the normal rate being dotermiled 
by 6 2 0 8 ,  R211 and the Rep.  Rate adjust potentiometer R210. E t  is this trigger pulse 
that appears on the zero line of the chart paper. The purpose of this mulGqGbrator 
i s  to permit the operator to either advance or delay this trigger pulse with the front 
pane3 conbol ilntif it coincides with the zero liqe on the chart paper. After  6201 restarts 
the unijunction, it reverts back to its normal Rep. Rate. The irlitid pulse of this Rep. 
Rate, which is factory set by R210, shows on the "'calibrateR mmk on the ct~ar-t pa2er. 
80th the "z&roW and "calibratew marks are eoupled i? the Golpitts OsciBator in the receiver 
via 8205 the pulse amplifier. 

T Q ~  interruptians in the "calibrateB mark (to indieate. Phases 1, 1, 3 and 4) are obtained 
~ S P  lnechanically grounding the base of Q206 ihrot~gh 6225 und Si03 to  abtaiin fie proper 
number of dashes rvhich eo~responds with the pz r t i cu la  pilase in use. 



A routine maintenance schedule should be initiated to assure that your DE-719B equip- 
ment is kept in peak condition and ready for instant use. A program of re;gular mainten- 
ance e m  go far Lovrard preventing major breadowns and unnecssary downtime. 

The recorder in te~ io r  s h o ~ l d  be protected from excessive moisture. The recorder is de- 
signed to withstand dampness, but severe drenchings could render it inoperative and 
lead to costly repairs. Condensation of water irapor (due to lowering temperature when 
humidity i s  high) could cause malfunction; therefore, the equipment should be stored in 
a dry, wen-ventilated location. 

The unit should be checked periodically to be sure that all hzrdware is tig-ht and the cabt- 
inet (inside and outside) should be kept clean. Carbon dust will  collect inside the re- 
corder ease as a result of the recording process. The recorder interior sh~u ld  be clean- 
ed with a soft brush and rag; the frequency of the cleaning operation will be largely de- 
termined by the ount of usage. 

The DE-719R is cons+sucted with oilite and ball-type bearings which are designed to pro- 
vile many hours of trouble-free operation. The bearings are pre-lubricated at the fae- 
tory and wiU not require further lubrication for the life of the bearing. The drive gears 
a~e'nylon , therefore dc not require lubrication. AII hinges and hasps should be period- 
ically lubricated with a light oil to prevent seizure, especially when the ~ ~ u i p m e n t  is 
used around s d t  %qgafexae 

7 a 3 mTE&VAE CONTROLS (F$pL%CTQRP SET) 

The following controls are preset at the factory and should not be readjusted ivithout the 
proper test equipment. 

C~119n_zal Funstion 

R 11 2 .  Internal gain Sets receiver gain to 40-microvolt maximum 

R2H8, F*Iarker circuit Sets rep sate of unijunction 1Q205 

R227, Scale X2 speed adj . T r i n  potentiometer, sets styl:us motor speed 
sn scale Xf 



Ganl:~o9 

R241 Paper feed adj . 

R242, Paper feed adj. 

R243, Paper feed adj . 

R244, Paper feed adj . 

Function 

Sets rep. rate of unijunction Q212 to feed 
chart paper at 1" per minute 

Sets rep. rate of unijunction Q212 to feed 
chart paper at 2" per minute 

Sets rep. rate of unijunction Q212 to feed 
chart paper at 3" per minute 

Sets rep. rate of unijunciion &2,2 to feed 
chart paper at 4" per minute 

7 , 4  ALIGNMENT PROCEDURE 

7.4.1 Equipment Required 

1. Calibrated oscilloscope 

2 Signal generator capable of covering from 130 to 220 kIiz with 10 ohms output 
impedance. 

4.  20DT5HAD transducer (to be the same transducer wMch will be used with +,he 
DE-l"3$9B), -. 

7 . 4 . 2  Stylas Drive Bfotor Speed ~djustment - 

The recording m e c h a ~ i s m  is designed for operation with a drive motor speed of 3350 RPM 
to coincide with the calibration fop the speed of sound in water of 4800 feet per seeond 
when operating in the XI (normal) mode. In the X 2  mode the motor speed is reduced to 
1E75 RPiM. The exact motor speed can be determined by an accurate Strobotac or zn elec- 
tronic frequency counter connected to measure the frequency generated b y  the "tone 
wheelu mounted on the motor shaft. (The number of teeth has been selected to proxiide 
a direct RPM count. ) 

To adjust: 

1 .  Set the RANGE XI,  X 2  switch (53021 tc, the X 1  mode.  

2 .  Set the SPEED OF SOUND control @305) to nidpositian. 

; :00$31. 



3. Using m accurate Strabatac set the swlus drive motor speed to 3335 RRPM 
(f15) by earefuily adjusting R229. 

4 Set th,e GE XI ,  X2 switch to the X2 mode and adjust R227 until the 
motor speed is 1675 RPM 215. Return RANGE switch to the XI! position. 

A n  accurate sPobe reading can be obtained by triggeringl n 
frequency counter fram the Strobotac. 

7 A . 3  Calibrati01;i.s Marke~  Adjustment 

1. Be sure that the stylus drive motor speed has been adjusted t o  3350 RIJM. 

2 .  Adjust the CAL ZERO control (R307) until the calibrate zero line falls 
directly on the chert paper zero line. 

The direct transmission pulse can be moved off the zero line 
by the TIDE and D M F T  control while making the calibrate 
zero adjustment. 

3 .  Adjust R21C until the second calibrate pulse falls exactly on the S O - f o o t  line 
on the chart paper. 

Adjustment of the SPEED OF SOUND eonPal. R305, will vary 
!he position of the 50-pot calibrate line by plus and min~ts 
three feet. 

4, The calibrate lines (at , l ~ c ,  and 50 feet) wifl not be present ivhen operating 
on the XZ rmge . 



7.4.4 Tide md Draft  Adiustn~esat 

1. W h i l e  operating on the X1 range, adjust the TDE end D R A m  control until 
the mark inscribed by tile direct transmission falls on zero,. 

2 .  Switch to the RANGE X2 mode and adjust R3C4 until the direct trvlsmission 
mark i s  on the zero line on the chart paper. @o not alter poetion of TIDE 
and DRAFT control while making the above sdjustment. 

7.4.5 Chert Paper Advance Adjustments 

t paper drive meeh sm i s  driven by a stepping motor whose armatwe advances 
1 5 O  each t h e  a pulse is alternately applied to the two fieid coils. A gear reduction of 
45: 1 is built into tothe motor and an external gear zeduction of 3 .  I f :  1 is incorporated be- 
tween the drive mator  and the cllwf paper d P i ~ e  roller. The square wave pulses which 
drive the stepping motor are  generated by controlling a nip-flop circuit (Q218 and 6214) 
from a unijunction (Q212) t h e  base circuit. The time eonstant of the mijunction is con- 
trolled by the four position CKART SPEED switch (S304). A separate trim-pot for each of 
the four speeds is provided for close adjustment. The output of the fli;p-flop i s  followed 
by two stages of push-pull amplification to drive the stepping motor. 

To adjust the trim-pots proceed as follows: 

1. Connect a calibrated scope to pins X and N of the motor control printed eir- 
euit board a d  observe square wave pulses of approximately 12  volts 
b d e  with transient leading edge reaqfig above 20 volts. Set the CHART 
SPEED switch (S304) to the one inch per mbute position. Adjust R241 for 

-.I 

a pulse length of 53.6  milliseconds 23%. 

2 .  Set the CNART SPEED switch to the 2 inches per minute position. Adjust 
a242 for a pulse length of 26.8 milliseconds 23%. 

3 .  Set the CHART SPEED switch to the 3 inches per minute position; Adjust 
R243 for a pulse length of 17.87 milliseconds 23%. 

4. Set the CHART SPEED switch to tha 4 inches per r ' lute position. Adiust 
R244 for a pulse length of 13.4 m2Eseeonds &: 

The vertical timing lines on the chwt paper w e  one inch apart. 



Pi$, 4,6 Transgteive~ PC Board Adiustments 

The transceiver is tuned, at the factory, to rriatch the perticular 200T5KAD transducer 
furnished with t11e equipment. If the transducer or a transceiver component is replaced. 
8 slight ~ e t u n h g  of the transmitter andlor receiver section may be required. Praeeed 
as foIi~"":&; 

1. Place the transducer in the water and plug i t  into the equipment. Connect 
the ascilloscope across the transducer termhals and turn the equipment on . 
Observe the direct transmission (transmitted pulse) and the first echo ret-dm. 

2 .  The DC voltage across the transducer should be 40 volts +lo%. 

3. Adjust the tuning slug in TlOl for ma rum first echo repdrsr.. 1Vg"fle p a s -  
rnission pulse should be at least 80 volts peak-to-peak and l iDO to 200 micro- 
seconds in length. 

4.  To t3:ne the receiver; suspend the transducer. in air two feet from a hard 
flat surface. Connect tke oscilloscope bet%qeen the secondary of TI04 and 
ground. Set the gain control to maxim a d  tune TI83 a3d TI04 fop the 
maimurn  number of multiple echoes. 11 feed-through from the 40-volt in- 
verter is present, tune L102 uiltiI minimum feed-through is seen. 

5. Connect the sipal generaicy in series with the ccrld transdurer lead (gen- 
erator hot lead to transdm.cer and generator ground to DE-719B ground). 
Set the signal generatar ouiyut level to 100 nierovolts. 50% modulated, tune 
generator for maxinlum receiver response. Maximum should kll at 208 kHz 
+T% * - 

6. Reduce the signal generator output to  40 microvolts, adjust the internal ggin 
trim--pot, R112, until the receiver output level resxxlilts in s rmedium p a y  re- 
cordhg on the chart with the CFART SPEED set at 1 inch per minute and the 
;Fft!%NfSE switch set on the X I  mode, 

1. Actuating the FIX W4RR switch should cause a straight, dark fix-mark line 
an the chart paper. The line should be straight witfiin I /  32 hch.  Note that 
when a ne%v stylus is instdled, i t  may  take several minutes of "run-inw be- 
fore a straight Ex-mark Iine is obtained. 

2 .  The life expectancy of a new stylus is approximately 40 hours rvhen opwated 
in the XE mode. Do mble this life shoutti be expected when operating in the 
X2 =mode, 
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Figure 7-1. Transceiver PC Board 



F i p r e  7-2.  %Totar Control E"C Borne 



Fip re  7-3. Chassxs Plate - Rear Tfierv 


