
INFORMATION RELEASE REQUEST Reference: 
IJHC·CM·3·4 

lete for all T es of Release 

[] 

[] 

[] 

[] 

Speech or Presentation 

[] Full Paper 

[] Summarv 

[] Abstract 

[] Visual Aid 
Speakers Bureau 
Poater Senion 
Videotape 

(Check 
only one 
suffix) 

[] Reference 
[] Technical Report 
[] Thesis or Dissertation 
[] Manual 
[] Brochure/Flier 
[] Software/Database 
[] Controlled Document 

[X] Other Eco 1 ogy
101-T 92-029

Title Certified Vendor Information.

ID Nunber (include revision, volune, etc,) 

v:z-;:. .533 
List attachments. 

Date Release Required 

10/30/92 

Unclassified Category 
UC-

Impact 
Level 

New or novel (patentable) subject matter? [ X] No [] Yea 
If "Yea", has dlacloaure been submitted by WHC or other company? 

Information received from others in confidence, such as proprietary data, 
trade secrets, and/or invention a 7 

[ X] No [] Yes Disclosure No(a). [ X] No [ ] Yes (Identify) 

Copyrights? [ X] No [ ] Yes 
If "Yes", has written permiuion been granted? 

T rademarts 7 

[ X] No [ ] Yes (Identify) 

[ X] No [] Yes (Attach Permission) 

Com lete for S eech or Presentation 
Title of Conference or Meeting Group or Society Sponsoring 
N/A N/A 
Oate(s) of Conference or Meeting City/State 

N/A N/A 
Will proceedings be published? 

Will material be handed out? 

[] Yes 
[] Yes 

[X] No
[X] No 

Title of Journal 
N/A 

Review Required per IJHC·CM-3-4 

Classification/Unclassified Controlled 
Nuclear Information 
Patent - General Counsal 

Legal - General Counsel 

Applied Technology/Export Controlled 
Information or International Program 
WHC Program/Project 

Communications 

RL Program/Project 

Publication Services 

Other Program/Project 

Yes 

[] 

[X] 
[X] 

[] 

[X] 
[] 

[X] 
[] 

[] 

CHECKLIST FOR SIGNATORIES 
No 

[X] 

[] 

[] 

[X] 

[] 

[X] 

[] 
[X] 

[X] 

Reviewer· Signature Indicates Approval 
Name (printed) Signature 

Information conforms to all applicable requirements. The above information is certified to be correct. 

References Available to Intended Audience 

Transmit to DOE-HQ/Office of Scientific 
and Technical Information 

.$:!��or
_ 

(PriJ�ed/Signature)

�� 

Yes No INFORMATION RELEASE ADMINISTRATION APPROVAL STAMP 

[] 

[] 

[X] 

[X] 
Date 

,z-, ,-,� 

Stamp is required before releaae. Release i• contingent upon ruolution of 
mandatory comments. 

Intended Audience 

[] Internal [] Sponsor [X] External 

Responsible Manager 

B.G. Erlandso Date Cancelled 

80-7600·062 (08/91) IJEF074 Part 1 



·.

ID Number 
Lead Author Phone 

I 
MSIN Other Author(s) or Requester 

Steve Szendre 6-7776 H6-21 

Project or Program Lead Org Code Sponsor Agency (DOE, DOT, NRC, USGS, etc.) 

84410 

Editor Phone 
I 

MSIN DOE/HQ Program (DP, EH, EM, NE, etc.) ' 

Mandatory Conments (Only mandatory comments are to be Reviewer Name Date Resolution Reviewer Name Date 
documented. All other comments should be made on a copy of & Signature & Signature 
the information submined for review and returned to the author.) 

Legends/Notices/Markings (required per WHC·CM-3·4 or guidance organization.) (Reviewer initials) 
Affix Affix 

Yes No Yes No 
Applied Technology [ ] [ ] Predecisional Information [ ] [ ] 

Business•Sensitlve Information [ ] [ ] Programmatic Notice 

Computer Software Notice [ ] [ ] Proprietary Information [ ] [ ] 

Copyright License Notice C l [ ] Purpose and Use [ ] [ ] 

Export Controlled Information [ ] 

� 

Thesis/Dissertation [ ] [ ] 

Legal Disch,imer [ ] Trademark Disclaimer [ ] [ ] 

Limited Disclosure [ ] [ ] Unclassified Controlled Nuclear Information/Official 

Patent Status [ ] [ ] 
Use Only [ ] [ ] 

Responsible Manager (Printed/Signature) 

Additional Information 

.. . 

BD-7600-062 (08/91) WEF074 Part 2 



ID Number 

INSTRUCTIONS FOR INFORMATION RELEASE REQUEST SIGNATORIES 

This list provides the instructions for each reviewer. It is meant to be used as a checklist and requires no signatures. The list is not all-inclusive but covers the 

key areas needing review. Areas needing further review or other areas needing review should be indicated under comments. 

AUTHOR/REOUESTOR 

[] Project or program manager concurs with the issuance of this report. 

[] Reference citations are necessary, correct and appropriate for the intended audience and will be publicly 
available at the time the document is published. 

[] If a journal article, the reference style agrees with guidance from the client or journal publisher. 

[] Contributions from authors of other organizations indicated in the comment section of this form. 

[] Document is responsive to the client's scope of work. 

[] Client approved this for release. 

[] Document reports or reflects quality technical work. 

[] Scientific methodology used is logical and reasonable. 

[] Inferences and conclusions are soundly based. 

RESPONSIBLE MANAGER 
Indicated at the bottom of the comment section of this form that General Counsel's office should review this document with particular attention to: 

[l An invention (reported or unreported)

[] New software developed at WHC 

[] Sensitive subject matter (policies, issues, concerns) 

[l Copyrighted information

[l Trademark information

[l Proprietary information.
If the funding for the program represented by the document is from the Assistant Secretary for Nuclear Energy (NE). and public clearance or limited clearance 

for foreign exchange (sponsor-limited) is requested, the following information is required: 

[] Information generation dates 

[] Prior dissemination to DOE contractors 

[l Prior dissemination under international agreements

[] Substantive value for international exchange 

[] Justification for release of information. 

AUTHORIZED DERIVATIVE CLASSIFIER 
Document reviewed for [and indicated on the front of the form) the presence of the following: 

[] Classified information 

[] Unclassified Controlled Nuclear Information (UCNI) 

GENERAL COUNSEL REVIEWER 
Document reviewed for [and indicated on the front of the form) the presence of the following: 

[] Previously reported or as yet unreported patentable subject matter 

[] Copyrighted material 

[] Trademarks 

[] Proprietary information 

[] Product comparisons 

[] Inventions 

[] New software developments 

[] Information meets environmental compliance. 

COMMUNICATIONS DEPARTMENT REVIEWER 

[] This document contains no unresolved company policy issue. 

[] WHC logotype is used correctly. 

WHC AND RL TECHNICAL PROGRAM REVIEWER 
Document reviewed for [and indicated on the front of the form) the presence of the following: 

[] Applied Technology information 

[] Limited Disclosure information (foreign exchange) 

[] Distribution list discussed with the client 

[] Others who should review this document before release indicated in the comment section of this form. 

PUBLICATIONS SERVICES REVIEWER 

[] Structure and format of the document are appropriate for the subject matter and comply with company standards. 

[] Restrictive legends, markings, and notices are affixed as appropriate. 

[] Required elements are included, such as disclaimer, cover, distribution list, approvals, etc. 

INFORMATION RELEASE ADMINISTRATION 

[] All reviews are complete and this publication or presentation is approved for release (after resolution of :;"' · 
mandatory comments). 

BD-7600-062 (08/91) WEF074 Part 3 



~ CERTIFIED VENDOR IHFORMATIOH I l'AOI! o, --
CYI •QUll'M•HT TITL• IIQUl,-MIIN T NO . COIT coo• 

21533 F.r.{!.. LJou,D uvt.LAA0/'J1rot:_5y6TEM Al/A 
DATa V&HDO .. 

, . 
""o..1acT NO. 

7/11/81- /)C!_L/ A,L./1;-/?1 -X5:3AQllA.H, w,t. 
I'. 0. HUMall .. &QUU1M&HT MAliU,.-ACTU"II" 

, 
aLoe. HO. 

tu3vi- t!it36 - ~, 1-li. I 
301&58 

!=; I.~ . ZN I.>~ T,(!J !=-.ts 
C tAO, f'u4NT) 

I H&aT v•Hoo" owe. • u,-11111•0110 ay .. II v. HAN. MODl,.-111D DWQ • CU"YII• VIINDO" IN• T"• l'A .. T • LIIT wtlC:, 
.. n. HAH. owe • IP,IIC. 

J7 ~1 ~I I: tJ, tc ~3v./ _, 666- 3t. l.>I&>~ 8 
:r:r. ~M¥2 F.IC. J:j._/1), cl--N STX! tt,e., 'rlfJd I JJA-tvt.tA6 

·1-J/I 

u5 
~ 

<---;;a:: ,-
C'> 

'" r...:> 
~ 

:a= -~-·; 

C> 
-:r--: 

..... c.-? ;:= 
rn ~ -·-· rn 

(8.c.ow,-LaTa 
r Oft D11 IHlti l'Oft CON T"AC TOft . 

' 
( l'A .. TIAL 

Afll'ftOV&D1 ---. . • 

-

C:Oflllll Dl• Tftl • UTIOH ADD .. 1111 COf'Ull DIITftlaUTIOH I ADD ft 1:11 C~IIII DI• T ftl au Tl OH ! ADD .. 111• . I l 

I CVL ,::.,Lt.6 .. ,t •· ..• ·;~;:~b. /3L.ot;, 3:56 I I 
I ' I 

I fJ. ~,st:.. :2101 -111 /zoo 1=.. 
I ;. I 
I I 

! 
I .;r. .s aJ./1wwthH : 2 7 + -1::. / 2.00 ~-

I I 
I I 

:'2~4-u/ zoo~ 
I I 

I K b<ST~O,-c,,( I I 
I I I 
I I I 

A-•I00-11 ... t 111-1'1 



------ -····-

.. : _ .. F.L<!_ . .LJDUSTR.lc� _

'100 -P�j 
BL.COMA-LL, P4. 

- CVI. o"2 I oC-3 -3 SMT. ;l 
. 

n 
I 

P. 0. No.'-'' 3u) ·-d8fJ- �JC-1(,;;5}<

DATE 2-//-�f Bldg. ,,e;2)/,..!c.
E. p. N. ---�-··· •• !Ch . . • 

11 .Pk!tt!J�10AL LIQUID U✓t:L MO�(TDR.�j6T&{

fi�vL ,</{J,J. �vL ,4,../D DuAL 
I 

.. 

� t) � 
:r� 

� 

:::or 
:::!St 
� 

"SI 
3ZiI" 

SIII. 
� #-

. � .,q(), 
tvsvt -�6- �1&5l3> 

¼ 
I 

I 

2.. 

.3 

4 

1-
4, 

s-

.s-

I 
I 

I 
-r



<:f I 

~ 
:c 
Cl) 

':'(' 

rr: 
I , 
,r 

~ 
. -> .-~ 

DESCRIPTION 

For description of system, principle of operation, sensor transmitter types, receiver types, specifications and 
model numbers, see F.I.C. Industr ies "Precision Level Measurements" brochure. 

UNPACKING AND PREPARATION FOR INSTALLATION 

A ll pieces are well packaged in cartons with suitable pack ing material, bracing, etc. There may be one or 
more p ieces in a carton, depending on the we ight and the mate rial ordered . Usually there is a pac ki ng slip on 
the outside of the carton to tell what to expect. It is a good idea to make sure all major parts o rdered are 
Jval iab le before installat ion is begun. 

Before removing from the carton, provide a su itable place w ith a table or bench so that the material may be 
inspected under the best cond itions. Whenever possible , especially where personnel have not worked with this 
equ ipment, it is recommended that the system be oper ated in the shop where it can be checked, ca li bra ted 
and operated in comfort, instead of having to run up and d ow n a tank ladde r or w alking long distances fr o m 
the transmitter to the receiver. This procedu re w ill save time in the long run . A su itable bench or table, 115V 
AC power and ordinary electricians tools are the only things required to completely check out and calibrate 
the system . 

Place the transmitter on the table with the plummet pipe down . Refer to_ installation drawing attached. 

1. Open probe hous ing by loosening capt ive thumb screws or clamp.~ as prov ided. Remove pack ing ma t e ri al 
around probe. Check that: . 

a. Tape is threaded properly. 
b. Tape is al igned properly on sprocket wheel. 
c. Is routed between insulated studs {hi-pressure model) . 

2. Open control box door. 
a. Check that drive motor gear mesh is proper-check by feel ing the back lash whi le re liev ing 

we ight on tape . If not , loosen motor brac ket holding sc rews and re posit ion t ill proper fTle sh 
is m ade. 

b. Check that sproc ket gear meshes with a m inimum of backlash with sel syn and/or coun ter 
gears . Make sure that counter masks a re proper ly positioned. 

c . Check t h at control pr inted circu it board is fully engaged in mating plug. 

3 . · of instrumen~ 
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Place a me a pa e or a container of water under the probe. Connect a ground wire from the 
plate or the water to the hous ing. 
Connect 115V AC per hookup diagram attached. . 
Turn on power switch with raise-lowe-r switch in ON position. Plur:Dr.:net )l\/i.11 lower to plate and . 
stop. If plummet doesn't move, push jam re lease switch (conductive liquid only). If the p ro be 
is grounded , this sw itch wi ll disconnect ground until probe is free to come down . The " Up" 
switch will raise the plummet. After the probe reaches the plate {or the "Up" switch is o p­
erated) a time circuit is in itiated and aft~r 60 seconds the probe will rise, until it breaks con­
tact with the ground. It will then reverse and go down until it makes contact and then repeat 
the cycle. This cycling allows the probe to follow a rising or falling level. As long as the pro be 
is grounded it will rise (a fter 60 seconds) . 

uments with non-conductive media-fl oat equ ipped 
a. ce a container filled with water under probe. 
b. Co ect 115V AC per hookup diagram attached. 
c. Make re that the float is installed w ith the normally open designat ion on the upper 

part of e float. Turn on power switch with raise-lower switch in ON position . Plummet 
will lower liquid , float will move and stop. The "Up" switch will raise the plummet. 
After the pr e reaches the media (or t he "Up" sw itch is operated) a t ime circu it is 
init iated and a 60 seconds the pr o be will rise . It will then reverse and go do wn until 
it ma kes contact a them repeat the cycle. This cycling allows the probe to fol lo w a 
rising or fall ing level. 

t rument s w ith dual sensing - floa t & con·ductivity . ,. 
NO T he dual p robe system can measu re by conduct iv ity o r by fl oat wh e n a switch 

osition is m ade (A ) In th e case of a non -conductive and a condu ctive liqui d 
· & water) t he float wi ll measu re the t op o il leve l and t he wate r int e rfa ce by 

con ctive. (8) In the case of a light conduct ive mater ial and a heav ier ma ter ia l 
(water d wa ter-solids interface) the top (water) level will be measured by con-
d u ctiv ity the soli ds layer by a ca li b rat ed float. The m inimum l2yer must be· at 
I e 2 St 3 l/2 " . 



a. Place a container filled with the two medias to be measu red under the probe. Make sure 
that there is at least 3½" of the heavier media and 2½" of the lighter med ia. Connect a 
ground wire from both med ias in container to the housing. 

b. Connect 115V AC per hookup diagram attached. 

c. Make sure that the float is installed in the '"norm.:illy open" posi tion on the upper p<1rt of 
the float. Turn on power switch with raise-lower switch in ON position . Start by h.:iv ing 
media selector switch on ·•F" (flo.:it). The probe will lower itself to the container and stop 
when float is act iv .:it ed by the first liquid whose densit y is lov,er that the buoyJncy of the 
probe . A time circuit i s then initi.:ited .:ind Jfter 60 seconds the probe will rise. until the 
float returns to its lov,er position. It will then reve,se Jnd go down unt il the floJt moves 
again on it's shaft and repeats the cyc le. W i th the med iJ selec tor swi tch on "COND" the 
probe will lower to the container Jnd stop when ~robe tip tou che s the f i rst conductive 
media. If the probe gets electri cally grounded to the housi ng. switch selector switch to 
"F" (float) . The open probe switch will then permit the plummet t.o go down . 

Units with remote sta tion have a conduct ivity-float swit ch in the remo:e stat ion. To conven iently test 
both modes there is also a '"norrr:al-lest" momenta ry switch in the transmitter. 

OperJtion is controlled by as above by the remote station switch . The t es t sw itch in the 
transmitter can be used for convenience to perform the same funct io nal tests . In "Nor­
mal'" posi tion the probe senses the mode as established in the remote stat ion. To test the 
second mode. depress the lever to '"Test" and hold it. T h e probe will ~eek the other 
mode. Gy re leasing the lever the operation is reverted to the remote stat ion setting. 

All units hJve a low timit switch . When probe rea ches O level. a switch disables lo wering circuit and 
stops. This is to preve nt the tape from dragging at the bottom or to reverse on the reel. If level increases. 
or "up" ~•Ni tch is act ivated, unit will go up. 

Some units also have a hi limit switch, which acts similarly as the low limit switch. When probe reaches, 
factory set. hi limit. it stops. If the level goes down. probe will follow. To let the probe go up for st orage 
or inspection. actuate the up switch. This will overrun the hi limit switch action. 

Ill. INSTALLATION 

Use a proper 2" pipe flange fitting t2 '.'; " pipe flange for 1 SO psi rated wheel hous1ng_s) Insure th at the housing mount ing tube 
Is vert ical within 1 ° to avoid :ape or probe touching sice wa ll s misal ignment on sprocket. Consult instal!ation drawing lor 
special requirements. if any. 

Use support bracket. if desirab le. Insure aga inst p ivoting of unit in p i_pe ffange fitting by proper set screw 
ty pe lock ing system. or positive flanging . Rech eck for proper tape feed. 

Open control box door. Select proper power input with appropriate circuit breaker (2 pole). Install ·:me 
conduit and connect all wiring per W/0. Make sure that all wires are out of the way of boards Jnd mechan­
ical parts. 

Install air purge pip i ng and cleaning (½") pipe to spray h ead (optional) 

Insure tha t proper ground is established . Ground should be connected to metal in tank in con t act with fluid 
(conductive probes). Cali brilt e to tank JS per Paragraph IV. 

NOTE: . 
' a l On intrinsically sale mocels. compor.ents are selected to insure safe current levels . '"No substitution of components Is 

permitted as It may 1eopard1ze the in tr1r. s1cally safe feature." 
! :; ) On explos ion-proof models- triese models are In general intrinsically safe units and the paragraph above applies. In 

additi on. all power must be disconnected :::,e for e unscrewing and lifting the transm itter control housing cover . Conduit 
· connes: Ior.s mus! be wate•:1g'it ard be of t~e explos ion -proof ai:;plication type. similar to crouse nines eys. 



lnst.111 air pur<_Jc p i ;; i r;,;J ., ·, d c!- ·:, ! ,;ng (' : ") pi j •C t, , ', p:.:: y l\r,Jd (ciptio nJI) 

Insure that proper ground is establish cct . Gr ound should be connected to metal 1n tJnk in contact with fluid 
(conductive probes) . CJlil.irate to tank as per PJragraph IV. 

NOTE 
(a) On intrinsically safe models . components are selected to insure sa fe current levels. "No subst1 tut,on of component s is 

permitted as it may jeopardize the 1ntrins1cally safe feature ." 
(b) On explos ion-proof models-these models are in general intr insically safe units and the paragraph above applies Ir. 

add ition. all power must be disconnected before unscrewing and lifting the transmitter control housing cover Conduit 
connections must be watertight and be of the explosion-proof application type, similar to Crouse Hinds EYS 

IV. CALIBRATION 

The calibration is determined by the spacing of the holes ( l" centers) on the tape and the measuring sprocket 
and the gears on the counter . Therefore, t he unit cannot get o ut of cJlib ration. The probe is cJlilJ rJt ed in 
refer ence to the following: 

(a) Conductivity only - tip of probe 
(b) float probe only - to 3/4 of float he ight 
(c) hybrid float & conductivity probe -

conductivity - to the tip of probe 
float - to the float height (about 3") 
In this case if the counter is calibrated to the conductive probe, to find the absolu t e level valur:: one 
should add 3" to the reading when float "F" measurement is taken. 

1. Zero setting for transmitters with integral counter . The counter should be zeroed to the bottom of the 
tank, reading 0000. 
(a) With an empty tank - lower plumrn~t until the tip of the probe reaches the bottom or a level 

sl ightly above the bottom, by fee l ing a slight slack in the taf)e. Turn off the power . L oosen coun te r 
sprock et set screw . Set the counter to 0-000 . It is reco rnrne ndcd that the low l im i t be se t Jbove the 
bott o m in order to insure its p rope r oper Jti o n. A m icro-swi tc.h is Jc t ivat ed to st op the rloN n m ove­
ment when counter indi cation is 0000. Otherwise, if the bottom has a coat ing or el ec tri cal i nsu­
lation, the probe will not stop and the tape w ill reel out and become slack and jam . It is to be 
noted that with a fl oat probe, the float will not be activated unless there is 3" of liquid at the 
bottom. In this cast let the probe slac k en for 3" before turning off the power and sett ing the 
counter. 

(b) With a filled tank - calibrat ion must be done to a reference point, with known value of height 
from bottom of tank (at the location). With the plummet at the top, set the counter to read the 
correct height from the bottom. For conductive or hybrid dual probes bring tip of probe to the 
reference point by using the up-down switch. Turn off the power when tip- is ·ali•gned with the 
desired mark. Loosen counter set screw. Set the counter manually untit' it reaches the height o f the 
refe rence marking. Retighten the set screw. f;)r floilt eAly t 1 ;,e probe, proceed as abo ve r::,,.-r:~p t 
that thE: top of the probe has to be brought to the reference point. 

2. Zero setting for transmitter without integral counte_r, \'Jith remote indication 

Connect the transm itter and receiver as sho w n in at t Jched hookup d iJgram. Note that the po·:. e• ~.-, ; tc. h 
and the up-down switch are dupl icated on the receiver. The recei ver master pow er sw i tch i: ,_,··,t •o 1s all 
power including the power to the selsyn, whereby the transmitter switch controls only the po.-.c: r of th e 
transmitter circuitry, exculsive of the selsyn. Therefore, unless the master power switch or fuse is off . 
the selsyns are always powered. For cal ibrat ion, loosen the set screw of the counter in the rece iver . 
Turn on master power switch. Adjust counter setting per previous procedure. Tighten set screw. 

3. Zero setting for systems with local and remote indiqition 

Follow procedure No. l and then reset·remote counter to match receiver counter . Have only re:mote 
station power on during this operation. 

4 . Where the alarm counter is used, the upper and lo w er preset counter may be u sed f or h i and low limit s 
and the other alarms (SPOT) closures f or alarming, sequenc ing and other funct ions. Th is cou n ter is set 
in the same manner . The power switch and hi-low manual switches are also provided. (See brochure) . 

5. Ret ransm i tt ing sl iciev; ir e c:i li hr Jtion 

Slid -2·:.-i,es a: (; ' ,1 , : ,w✓ sc, \o c, v•!: t :·, e full sp an o f the inst al led tr ansm itter ~2pc .. •, ,th µroper .:.:,ro . 
Hc.,,·. ::; ver, i f r-aadJus tme:nt of U1•! .:•1ro 1~ •1ecessa ry loosen slidewi re shaft gear set ;c; ew or po tentio ;,ieter 
mount ing posi t ion, as the case may be, and ad just ext reme stop of one end of sl idewi rE to co incid e 

~ 
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V. MAINTENANCE 

No m;:i intenance is required except periodic by-yearly checks and cleaning . Slightly oil, with light machine 
oil, the dr ive gear teeth. Periodic cleaning or wash cycles should be established for the reel housing, wheels, 
sprockets, tapes and probes, based on application. For chemical or sanitary application, use opt ional wash 
head system. 

VI. SERVICE REPLACEMENTS 

All rep lacements are made with external power circuit breaker off. 
a. Counter - Proceed as in Paragraph 11, 2b. 
b . Drive Motor - Disconnect motor leads . Loosen take-up wheel gear. Unscrew motor bracket. Replace 

motor as required . To re install, folow steps in reverse. Adjust position of motor bracket and gear on 
mo tor to insure proper mesh and bJckl;:ish. MJk c sure that takeup wheel gear is properly installed on 
shaft. Insure thJt brush connection wire is routed properly away from moving parts. 

c. Control Panel - Disconnect control panel. Unscrew two holding screws. Reinstall by following steps 
in reverse order , making sure first that mounting studs are properly secure on base. 

d. Printect Circuit Board - Electronic board can be lifted from plug. To reinstall, make sure that board 
is properly plugged and follow steps in reverse order. 

e. Takeup Wheel - To remove, open probe housing cover. Loosen shaft collar and gear set screw. Remove 
all guards and holding screws. Lift tape from sprocket. Pull out wheel assembly, sliding gear and co llar 
out. For reinst.:illation, follow steps in reverse. Pay attention not to damage brushes. Make sure that 0 
rings on shaft are not damaged. Lubricate with light silicon grease (Dow Corning 33, or other) before 
insertion . Insure that wheel is properly seated against bearing. Make sure there is no lateral play of shaft 
in bearing housing. 

f. Sprocket Wheel - Make sure tape is on sprocket wheel. Loosen sprocket wheel collar and sprocket chain 
gear . Open cover on reel housing. Remove sprocket guard . Lift tape from sprocket and let tape rest fr ee, 
h;:i nging from takeup v,: heel. Pull out sprock et wheel. For reinsta l lJtion, follow steps in reverse. Make 
sure the O rings on shaft are not damaged. Lubricate per (e) before insertion. Insure that wheel is pro­
perly seated against bearing, with minimum or no play. Proper alignment of sprocket wheel w ith ta keup 
v,heel is essential. Align sprocket gear to mesh to counter or selsyn gear. 

VI I. THEORETICAL REVIEW 

1. Level detected by conductivity 

When the plummet touches the liquid, a circuit is completed between the probe, the liquid and the tank, 
which is grounded to the instrument. This triggers the silicon controlled rectifier {SCR) Ql (01-1220) 
which in turn drives Q2 and the emitter follower stage Q3 close to ground potential. Consequently, tr iac 
Q9 (motor down mode driver) is turned off while SCR Ql0 (motor electronic brake) is turned on to 
lock motor motion. When Q3 is at ground potential the timir:,g cycle (60 sec.) is initiated. The source of 
FET Q5 follows the potent ial buildup of timing capacitor Q5. When this potential reaches a value of l0V 
Zener Z3 will turn Q6 on, which will turn Q8 on through inverter Q7. At this point Q8 turns tr iac Ql 1 
(motor up mode driver) on and SCR Ql0 off, which results in a plummet raising motion. As soon as t he 
plummet loses contact with the liquid, Ql and Q2 will be turned off. Q3 will turn on, which will C'use 
Q4 and triac Q9 to switch to the on st.:ige . Q4 will now discharge timing capacitor Q5 and hence ·cmove 
the drive from Q8. Under these cond i tions, a down motion is initiated and the above mentio ned cycl e is 
repeated. 

2. Level detected by float action 

The support tape in this case has two insulated conductors. The action is similar to above except that the 
circuit is completed through the switch action in the float and the second wire in the probe tilpe. 

3: lnt~insic safe circuit option 

The circuitry within the reel housing is designed for intr insic safety to meet ISA-RP-12.2, dat ed 1965 
and NFPA 483 da ted 1969. In t he reel is potted two metal f il m 50K OHM resistors in ser ies. 

The leads from the printed circuit board, which is enclosed in a plastic cover, are in a metal condu it and 
the sl ip r in gs are covered . Th is is done to prevent unauthorized personnel from tamper ing w i th the ci r­
<:ui t. T:~ere is J 24 V ,'\ C. Jcr oss leJds 2d and 28 . T h is w ill allo w 2 x 24= 1 100,000; 1= 48 micro ar,; peies . 
I f :lie ~11 ;'"1 ~s .. ::e ;e:--·,J \,'ed an d 110\I d i:ec tl y Dlaced across t he !cads, -.-.. hich is hig!1l y unlikely, 1 ,23 •.v~ .. 
The al: o v.,ab !<: c~rre:1t per RP 12.2 for the ci rcu it, :✓ hi c h h as .047 mf is .2 amps whi ch is com,dc:,culy 
below that all owed . This circuit is operat ing in H yd rogen and Butadiene atmospheres. A s an a,terna te, / 
an approved bar ri er can be insta ll ed in the probe circuit. <..,,," 



YIII.TP.QUSLE SHOOTING (ELECTRICAL) 

L No Power - check input terrninJls 11 Jnd 12 of TB-1 (Owg . 01-1201) for 115V. Check tcrrninJls 11 
and 12 for 115V, if no power - replace the fuse. 

2. Plummet does not move down -

Poss ible Causes 

Low limit switch closed. 

Motor failure. 

PC cJrd failure - to check, disconnect 
plummet in11ut wire (yellow) from plummet 
t erminal and measure the voltage at card test 
point TP-4 (yellow) wi th respect to ground r P-0 
(black) . A voltage less than 7V will indicate a 
card failure. 

3. Plummet does not go up -

Possible Cause 

Loose connection - to check, connect a 
jumper lead between TP-3 (black) and TP-1 
(brown) and wait for 60 sec. If plummet goes 
up - - -

Motor failure. 

PC card failure - to check repeat 3-1 and 
measure the volt age at TP-3 (orange) with 
respect to TP-0 . A voltJge less than 7V will 
indicJte card failure. 

Hi limit (if provided) is on 

IX. RECOMMENDED SPARE PARTS 

No. 

Fuse lA 
Drive Motor 01-1278-01 
Takeup wheel (specify length of 

tape & wheel material) 01-1073-x 
T akeup wheel probe assy. (speci fy 

length of tape & wheel material) 01-1262-x 
Conductive Probe-w/o tape 01-1222-01 
Wheel Shaft O Rings 

Solution 

Readjust switch. 

Replace motor . 

Replace card. 

So_.Jutio n 

Repair loose connection to plummet. 

Replace motor. 

Replace card. 

Level is too high or readjust switch 

Conductive Float 

X X 

X X 

X N/A 

N/A X 

X N/A 
(2) (2) 
(2) (2) Sprocket Shaft O Rings 

Brush 01-1027-01 X X 

PCB Assy. - 60 sec. delay 01 -1155- 01 X X 

Others-as required per model no. 

Dual 

X 

X 

N/A 

X 

N/A 
(2) 
(2) 
X 

X 

_..,.. 
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I:.ILL OF I·:A'i'i _9IP.L 

DF TLCT'.)R- !)rr.vinf> 0l-11S5-0J ( Pr.intE:d Circuit i...oarc. Assy.) 

Rl 
R?, R?I+, RJ0 
Pl~ 

t r,:5 
R6, R23 
RB,· H9, Rl2,R?O,Rl9 
:110 
Rll 
Rl3 
Rl4 
Rl5, Rl8, R26, R27 
Rl6 
Hl7 . 
!~21, R2J 
P.22 
R25, R29 
Cl, C6 
C2 
CJ 
Cl+ 
cs 
C7 
Dl, D5 
D2 
DJ, Dl~, D6, D7, D8 
7.1 
Z3 
QlO 
q_2, Q3, Qh, r;,6, Q7, ,~s 
Q5 
0.9, CUl 
'I'P-0 

TP..-1, TP-2 
TP- J, 'I'P-lt 
'l'E-1, 'l'E-2 
Ql 

f.e:3cr-:iot:ion 

PC Eoard' 6.83 x J.5 :x:5 1/16 
~-cherria tic AM 112, CU-1006 
Plu~ 0l-0l5-0lJ~5200 . . 
220 or.rr.s, 5%, 2W · 
680 ohr.1s, 5%, l/4W · . 
2. 2!c, 5~s, 1/ 2\•: · · 
2 ... 2k, 5~c, 1/l~W. 
lK, 5%, l/4W 
10K, 51:, l/4W 
h. 7K, 5~~ , 1/4 w 
?.?K, 51~ , 1/~.\·l 
33 oruns, 55-_;, l/4W 
18M, 51i., 1/l+ H 
2.2K, 5~~, l/4W 
!~7K, 55;, l/4W 
h?OK, 5~~, . l/4W 
680 ob~s, 5~"' 1/2};! 
4-7Y., 5~'.-, 1/2w 
4 7 ohms, 5•~, l/2W 
20mf, 50v ~ 'l'F.-1305 Sprague 
50~f, 50v, TF;-1307 Spra3ue 
0.047mf ,:: 10 ;~ ,l+OOv, 19?Plt739h Sprague 
0.68mf ,l00v, Mylar \'!HF'-1P68, CDE 
5mf, 50v, J.iylar, l!!'1f-05U5, CDE 
o·.smr, ~.OOv,?K!-1hP5, · CDE. 
Rectifier, 1N5059, G.F~ 
Diode 
Dioc1e J.Tfl1.hS4 G.E. 
Zener, 18v,1W, l: n471+6 Mot8rolai 
Zener, 10v,l/2W, 1Tll52~0B Motorola.: 
SCP. Cl0JJJ, G.F. 
Tiansistor, PNP,2~5366, G/F. 
FET, ?.H52f>8 . 
·rriac, 11.0527, R.C.A. or'I' 2 300 D 
Test Point (Hori z0nt.al jack) , 105-0753-001 

E . l•'. .Johnson 
Test P~int, 105-0758~001 &105-075?-001 . 
'I'nst Point, 105-0756-:-001 &105-0757-001 . 
l'crininals , 200.c, Useco 
SCk ~N~326 Motorola 

.,. R5 0-lCk, 00-1\.,'0 l·!i.::ro l·J10:5 J .6 k 
O-ll:Ck, GC-1O !•:ic10 hliu3 G.;: k 
u-:C.Ok, OG- 5 l·.i:::10 l-'Lo:5 =1O.0 k 

F.I.C. ::a~Lu.3TRI3.:, me; 
i:,HCGi.'•.LL, P.E.~N SYL v,:J/!: ~ 

,, 

.. 




