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INTRODUCT ION

This service monuol covers the colibrotion troubleshooting
ond replocement  of  por ts  in  the INFRARED ENGINE EXHAUST
EMISSION ANALYZER, Model 23-060 ond Model 23-070.

A thorough understonding of Section I - Theory of Operotion
is recommended before ottempting to service the Models
23-060/070, A good knowledge of the principles of the
onolyzer  is  most  essent io l  to  in te l l igent  serv ic ing.

Whenever ordering ports for your onolyzer be sure to stote
fhe complete model number, dote code ond seriol number.
The plofe contoining this informotion is locoted on fhe
lower r ight reor ponel. Provide o complete descript ion of
the port desired together with ihe monufocturer's port
number ( i f  ony). Refer to the Replocement Ports List
oppeor ing in  the bock of  th is  monuol .
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The Model 23-060/070 Anolyzer is on NDIR onolyzer (nondispersive infrored onolyzer). lt
meosures fhe concentrot ion of two components of o mult icomponent gos mixture from on
outomotive exhousf .  The meosurement is occomplished by meosuring the infrored obsorpt ion
of the desired components in the gos mixture.

Automobi le engine performonce con be chorocter ized by the composit ion of i fs exhoust gos.

Most forms of engine molfunct ion ore ref lected in this composit ion of the exhoust goses.

Thus ,  f ine  tun ing  ond o ther  eng ine  od ius tments  ond eng ine  d iognoses  con be  occompl ished
by emiss ion  ono lys is .  S ign i f i con t  cons t i tuents  such os  corbon d iox ide  ond n i t r i c  ox ide  moke
up the  o fher  remoin ing  gos  cons t i tuents .

Comp I ete oxi doti on gf hvd roJglbgdygl1aCd d iox ide
of the combustion process. =E@in most combustio
ffii"omdTO rtGGiEhGTc"l|y
chonged to produce l ighter frogrnents of the fuel molecule.

n The obsolute ond relotive concentrotion of the emission molecules ore inf luenced by

: severot operofing porometers: oir/fuel rot io, ignit ion t iming, obsolufe chorge density ond
such vorioble engine porometers os speed, lood ond engine temperoture. Air luel rot io
exerts the moior inf luence in esfoblishing the propert ies of fhe emission gos. For o
given omount of fuel, o precise omoung of oir is required (opproximotely l4' l /2 pounds
of oir per pound of fuel). Combusfion of o r ich mixture, produces CO ond tends to resulf in
residuol fuel in the exhoust, either port iol ly burned or unburned. Leon mixtures produce

, much less CO ond lower concentrotions of unburned hydrocorbons. With excessively leon
mixtures engine misfires occur due to improper f lome propogotion. Emissions in this cose
of  unburned hydrocorbon wi l l  r ise qui fe  h igh.

Infrored obsorpf ion in gos mixtures is o chorocteristic of the type ond onttngement of the
otoms comprising the gos molecules. The infrored rodiont energy interqcts with the molecules
of the gos mixture os o function of the spectrol regions or spectrol bonds for differenf gos

components. There spectrol bonds ore widely different for the two gos components of
interesf in the Model 23460/070 for the onolysis of outomotive exhoust emission ond
therefore lend themselves to nondispersive infrored onolysis (NDIR).

'  In generol, ol l  gos molecules (excluding fhe elementol goses) exhibit chorocterisf ic
obsorption spectro which ore reloted to the number, configurotion ond type of otoms in the
molecule. The more simple fhe moleculor structure, fhe more simple the obsorption specfrum.

: Qonversely, the heovy complicoted molecules exhibit quite complex spectro.

By exomining the spectro of the gos components of interest, i t  is generol ly possible to
locofe on infrored obsorpl ion bqnd which is unique to thot gos. Similqr components would
be expected to hove similor spectro ond in foct the hydrocorbons, methone, ethone, propone,

e ond bufone ore quite similor olthough there ore regions which differ in obsorption.
Forf\ofely, these differences ore suff iciently smoll ond provide overlopping obsorption
bonds \ch thot fhe onolyzer con be sensit ized fo one of these components ond yet responsive
to some to ol l  fhe others. NDIR onolyzers therefore oppeor to inherently posess the
obil i ty to selectively correlote one gos in the presence of ol l  other constituents ond thereby
to derive o neor obsolute tofol hydrocorbon concentrotion. Certoin elemenfol goses, such os
hydrogen, orgon, o{fgen ond nitrogen do not obsorb infrored energy ond therefore hove no
effect on fhe onolyzer reodings.

Bosicolly, the Model 234& ond 23{70 onolyzerc consist of opticol bench, signof
processors qnd meters. The simplicify of construction of the overqll onalyzer mokes fhese
units one of the most odvonced in the industry.
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The opticol bench ossembly is fhe heort of the onolyzer system. The bench contoins the
infrored energy source, o 50 hertz co-qxiol opficol chopper, somple tube ond reference
tube, opticol f i l fers ond detectors. These components ore mounted to o self-support ing
opticol bench to r igidly supporf ond occurotely mointoin ol ignment of these ports over
the operoting condif ions.

The signol processing ossembly consists of two independenf synchronous demoduloting
chonnels, one for eoch gos component, ond self-contoined power supply. These compo-
nents moking up the signol processor ore ol l  mounted onto o single printed circuit boord
for convenient servicing ond signol trocing. Test points hove been provided ot moior
points required for test, odiustment ond colibrofion.

BASIC OPERATI NG PRI NCIPLE

t ronsmif tonce of two idenf icol

nGvn@
li fference-in- pptico I iruilm i ttonce

. ; _i lon .  lnese vonot tons  tn
tronsmittonce ore sensed by tector. The signol from fhe detector is processed
ond used to drive the output meters qs o direct meosure of the concentrotion of the
unknown gos.

The infrored source is o mefol sheothed heofer element operofing ot o tempenrture of
qbout l5O0o F &right red color) where it emits infrored rqdionf energy optimized for the
spectrol bonds of interest ond long life. The emitted energy is directed to o
concove front surfoce mirror. The infrored source surfoce being ot the focol plone of the
mirror, the reflected energy is effectively collimqfed where the roys leoving fhc mirror
surf ioce ore essentiol ly porol lel.

REF SYNC

SAMPLE IN

I
I
T

SAMPLE OUT

I
I

I
f
r

C H O P P E R
MOTOR

-r?
D E T E C T 0 R S - l ' , i '<F- souRcE

REFERENCE TUBE

CHOPPER
SIG SYNC

The reflecfed or col l imoted rodiont energy forms two identicol infrored beoms. These beoms
of rodionf energy ore chopped by the co-oxiol chopper or beom interrupter fo effect on
oltemofe ON-OFF sequencing of eoch beom (Figure 4). The beoms then poss fhrough two
porolel l  tubes which ore r igidly mounfed to the opticol bench. One of these tubes contoins
the somple or unknown gqs, the other fube, lhe reference tube, confoins ombient oir ot
onrbient condit ions. The length of the gos tube hos been selected bosed on fhe intensify
of the obsorption bonds ond fhe cqlibrotion ronges of the instrumenf . The opticol system

\ " , * *o*  * ,
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response over the ronge of colibrofion is in good ogreement with the "Lombert-Beer" lqw
of l ight obsorption

The rodiont beoms offer possing through the two fubes ore reflected ond imoged by o second
mirror onto two photon detectors ofter f irst possing through individuol opficol f i l ters. The
opticol f i l ters represent the precise "windows" of the obsorpfion bonds for, the specif ic goses
of interest, hydrocorbon (HC) ond corbon monoxide (CO). ,

ln effect, then, the system is tuned to see only energy in those two unique obsorption bonds,
which represent those two goses. Energy outside these bonds whefher os porf of the chopped
energy or stroy "l ighf" from other sources ore el iminoted, This stroy energy could resulf in
odding on undesiroble level of noise or unwonfed signol to fhe sysfem if fhot energy were
permitted to str ike fhe detectors. The f i l ters in essence block out ol l  the sfroy energy.

The defecfor converts the opticol energy from fhe rodiont beoms into on electr icol signol.
The electr icol signol is the onolog of the opticol beoms ond differences in omplitude ore
converted to o signol. This oufput signol is o direcf meosure of gos concentrotion ond is
used fo drive on electr icol output meter.

In operotion then, with the system turned on ond womed up, somple gos (unknown) is
introduced info the somple chomber, The olternoting beom of rodiont energy is directed
first through the reference tube ond then to the somple tube in o confinuol holf cycle
interruption of the rote of 50 cycles per second. As the beom posses through the reference
chomber, the energy of the beom interruption ot the rote of 50 cycles per second. As the
beom posses through the reference chomber, the energy of the beom is unottended ond pro-
vides o stondord of meosurement. On the second holf cycle, os the beom posses through the
somple tube, the beom wil l  be selecfively qttentuoted by the gos somple. ln the cose of
fhe Modef 23-060/070 only the fwo goses, HC ond CO ore of interesf . lf either or both
goses ore present in the somple tube, the beom energy wil l  be ottenuoted proport ionol to
fhe gos concentrotion within the two spectrol bonds ond the HC ond CO signols wil l  be
moduloted in proport ion to the gos concentrqtions.

In this woy, fhe detector genemtes two elecfricol impulses per chopper revolution, onc
representing fhe reference level, the other the somple gos level. These signols ore omplif ied
demodulofed ond then reod directly on the integrol ponel meters, one for CO in percent

concenfrution, the other for HC in ports per million (ppm) concentrotion.

ELECTRICAL CIRCUITS

The purpose of the omplif ier circuif is to converf the low level defector signol to o useoble
output voltoge. The oufput of the pre-omplif ier is fed to on oufomotic aoin confrol (AGC)
network. The AGC network mointoins the output of the reference signol constont for ony
externol inf luences on the signol omplitude such qs l ine voltoge vqriot ions, ombient temp-
erofure ond source femperoture voriotions.

The omplif ied signol fol lowing the AGC network is used to derive the AGC signof fhot
controls the AGC network ond to determine the omount of signol modulotion. The resultonf
DC signol fol lowing fhe demodulotor drives the meter circuifs.
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PAPTq DESCRIPTIONI PARTs DEscRlPTl
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,  - r ! - - r  -^ . ,u^a i .  lncaied in  o ceromic housing in  f ront

? l. INFRARED soURCE' The infrorea yaioi;:::-:'^51il.tlt", serves to provide the

r li jb#[ill]iffi# iiii[i i ti]: *:*"" *:T N ; r:: ;il;, :""$: i i:." "
I c"romic enclosure. The two sections ore secure;';;;bicol-bench by meons of q single

$ bolt. This bolt permits o toa",o* degree of source positioning'to effect optimum source

t oliqnment in the opticol p.rl 'r. The slource t ' *",oiJo'o ' i '"ed temperoture to extend its

t servic,e l ife'

I I eXrAr'ooPPER 'AMPLE TUgE 7
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URCE MIRROR

SYNC ASS'Y

-+q

.t
REFERENCE TUBE

DETECTOR,/F ILTER

AL MOTO

OPTICAL BENCH ASSEMBLY

2 . . k m o l d e d p | o s t i c d i s c | o c o t e d b e t w e e n t h e s o u r c e q n d
rirst mirror. rt is "it""r'!! to the 'r''a"j'0.'ii i: g"*:*f"fl':Ji:lt:';:tff"l"r::'::,""'first mirror. lt is offocneq ro rr'e '"";:;;,-;,' 

iOOO ,p. (50 cycles). The chopper or
of the opticol bench' The motoruot1l:::l-::::"^Xi5':::;' ' ' ' 'rurl"a' on onsle of l05o

beom interruprer hos two openings. iil lorger or primory opening tY!l:.":

ond provides rhe beom interrupt'ro" t; il;;lr'+' fn" smoller cutout (45o) on the rim of

the chopper prouidl"l'th" op"iing fo, th" tio 'yn"h'onizotion signols' i'e" reference sync

ond signol sync, thot ore used to "rtof i irh the meter signol in the signol Processor'

3. MIRRORS. The two identicol mirrors ore locoted ot either end of the opticol bench'

They serve to firsf-coilimote the roys t'"t if't" infrored '*"" to effect the two porollel

beoms ond then fo refocus the beoms."i.'in" two photo-conductive detectors. The mirrors

ore front surfoce porobolic fype with o protective overcooting to resist scrotching'

4. sAMpLE AND REFEREN6E TUBES. The gos tubes ore locoted in rhe center of the

ep! i :: l ! e n t h " i' : r F :: :: J":::':#:" :U ;t I l; ji:h"ff::'5 i.lill'i 
. "

hold both tubes in ploce' l t  moy he necessqrv r\ '  '"

since dust ond "oni"nt"t" t*y "ott:"t in t9;9ry19
o l c o n o l .
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3 5. DETECTORS/FlLTERS. The defector ossembly, locoted in the mirror imoge posit ion fo the
source, conloins the two detector subossemblies which house the selector/f i l ter combinotion.
The f i l ters ond detecfors ore specif icol ly designed for optimum operction within the two
spectrol bqnds selected for the HC ond CO windows. These spectrol bonds minimize.
crossfolk from other obsorption tonds which might otherwise inferfere with fhe oufpuf reodings.
The subossemblies ore mounfed to the detector ossembly by meons of o screw which permits
odiusfing fhe posit ion of the individuol detectors for opfimum operoting condit ions.

6.  ELECTRONICS. Al l  ompl i f ier  componenfs inc lud ing the power suppl ies ore mounted
onto o se l f -confq ined p lug- in  pr in ted c i rcu i t  boord,  foc i l i to t ing removol  ond replocemenf .
This  fu l ly  p lug- in  feofure permi ts  qu ick f ie ld  rep locement  to  min imize equipment  downt ime.
There ore three seporote plug-in units, the detecfor ossembly, the sync ossembly ond input
Power ond oufput signol connection. The input power is 38V AC from o sfepdown tronsformer
mounted to the opticol bench directly below the gos tubes. The output l ines corry the meter
c i rcu i ts ,  spon ond zero l ines to  the meter  ponel ,  ond other  in ternol  co l ibrot ion l ines.

7A..  CONTROL PANEL.
MODEL 23{60

The confrol ponel con be mounted fo
the onolyzer cobinet or remotely

The

scole swifch, POWER indicofor ond
Flow indicotor.

The CAL switch is
locofed on fhe side of
the cobinet. This
switch is o quorter tum
spring retum type which
ocf ivofes the CAL
motor.

78. CONTROL PANEL 23-070 is identicol in performonce with the exception thqt olt
confrols ore locoted on the front ponel.

8. METERS. The meter scoles ore direct reoding for CO in percenf concentrofion ond HC
. in pPm concentrotion. When the "CAL" switch is octivofed, the CAL mofor rofotes

to ploce o f log in the poth of fhe somple gos opticol beom which represenfs o meter
deflection of opproximotely 70o/o of the low concentrotion scole.
The scole on the meter indicotes the precise deflection required occording to olt i tude
(eoch d iv is ion is  l00C feet ) .

9. CABINET. The 23470 is designed os o bose cobinet for o scope onolyzer while the
23460 unif seporofes the mefer ond confrol ponel.

{r

6

col{c INFRA'RED

*ntKTrFlg"toN

I
I

i

*

{
{



The lower cobinet ossembly contoins the gos hondling system (PutP, f i l ter, f low switch

ond condenser) the opticoi bench ond the input power ponel '

I  O.  GAS HANDLING SYSTEM.
The eorl ier models (series A) con be reorgonized by the f i l ter

configurotion os i l  lustroted.
The p-ump drows outo exhoust gos into the inlet ond pumps the

gos ond vopor into the port iculote f i l ter ond primory woter trop.

ih" f i l t"t  is designed wifh o petcock on the bottom of the bowl'

to dump the condensed woter. This must be performe-d occosion-

ol ly by fhe operotor. The f low switch is locoted on the

pressure side of the pump which octivotes o f low indicotor

iight *h"n the pressure drops below recommended operotion

requirement. The f low l ight is normolly "on".

f The B series differs only in the locotion ond shope

of  the f i l ter  bowl .  The f i l ter  is  locoted on the

pressure side of the pump ond employs o smoll ori f ice

in the bottom of the bowl which extends with o

tube fhrough the venl slot.
This feqture mokes the bowl self -droining'

Operotion is otherwise identicol to series A'

IN LET

INLET

OUTLET

The condenser system is connected before the inlet io the somple tube. The posit ion of the

d_ "ona"nr".. hos blen selected to remove the remoining moisture from the system iust prbr to

-. '  the exhousf g", ""t"r ing fhe rotpt" chomber toobvLte condensole forming in the somple

f u b e . S m o | | h o l e s o r e p r o v i d e d o t t h e b o t t o m o f t h e c o n d e n s e r s y s t e m t o r e m o v e o n y w o t e r
occumulotion fy o"t ion of the posit ive gos pressure in the condenser.

7
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PRESS.  SWITCH

SAMPLING TUBE
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CALIBRATIONPROCEDURES

EQUIPMENT PREPARATION

MODELS

?3-060/O70

-  DO NOT PLUG IN

A.  Remove bock ponel .

B .  Check  me te rs  fo r  mechon ico l ze ro .

C.  Remove somple hose.

D.  Check f  i l ters  ond woler  t roo.

VERIFY FUNCTIONAL ASPECT -  UN IT  PLUGGED IN

A. Turn uni t  on -  bock ponel  23-060.
front ponel 23470.

B.  Check power ond f low l igh is  (ON).

C.  Block in ler  ro  check f low l ighr  (should go of f ) .

D.  check meter  movement  up to  fu l r  score wi th  zero knob
ond note ony,b ind ing posi t ions.

E.  Check spon swi tch operot ion.

F. check cobles ond externol connectors for inrermiitency.

G.  Check pump vocuum (should be l5-20, , ) .

ALLOW UN IT  TO WARM UP FOR AT LEAST I5  MINUTES

Col ib ro t ion  con no t  be  success fu l l y  occompl ished un less  ihe  un i t  i s  mechon ico l l y  os  we l l
os  e lec t ron ico l l y  func t ion ing  proper ly .
l f  ony of the obove check results ore negot ive proceed to repoir  the unit  before
o t tempt ing  to  co  l ib ro te .



CALIBRATION GASSES

Spon gos bott les of o cert i f ied concentrotion con be obtoined from Scoit Loborotories or
O lson Loborotories.

Recommended concentrof ion is:
80o/o of

HC tefw
or eq

CO $e

N 2
P U R G  I N G

GAS

ro le

500
ent
7 . 5 ,
(N i r

sco lc

n  1 5 0
ro lenf
' n 7 . 5
,lz (N

fu l l  s r

veen

lu ivo
d/een
- N 2

'  equ
retwe
c e -

!5o/"

o n d

(* )

750
r e .

l75C
n e .
i  .50/.8 .

:n)

,  o n o  l ,

Propon
o n d  8 .
trooen lrogen

CO NNECT ING TUB ING - '
lJo not use rubber hose.
Use ny lon or  p lost ic  tub ing.

i

by reconnecf ing the pump with the somple gos tubing removed from the exit port. Check

;tl!f,!;jolocol 
or stote requirements fo, yoi;r oreo, 

"*h"th", 
purging *ith ,,="ro" 

no, lNll
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SAMPLE TUBE CONNECTOR

EXIT PORT

] "  pu ls lc  TUBING

CALIBRATION GAS

FLOW METER
WITH REGULATOR

ALVE _-+

G

u

\

5

2

t

tl
PURG ING

The procedure on the fol lowing poges indicotes from
time to t ime "Purge the System. " Purging con be
occomplished by pure nitrogen (N2) os i l lustroted
of  o  f low rote of  2  C.F.H.  ( two cubic  feet  per  hour . )

No disconnecting of the system is required when the colibroting gos
exit port ( in reverse to operoting f low). Excess colibroting go, *i i l
dro inholes in  the condenser  ond f  i l ter  dro in tub ing.

USE THE GAS SPARINGLY IN A WELL VENTI IATED AREA

is introduced through the
escope through the
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ELECTRO N IC ALIGNMENT PROCEDURE
I t  is essentiol thot this procedure precedes ony gos colibrotion, whenever ony component
hos been chonged, repoired or odiusted
The upper port of the boord contoins the HC chonnel omplif ier, designoted with port numbers
in the 100 ser ies.
The lower por t  is  ident ico l  in  loyoutond component  vo luesond is  used for  the CO chonnel .
These port numbers ore in

I

r

l r .

i
i

the 200 ser ies.

EQUIPMENT

Use o TEKTRONIC model  502 osc i l loscooe or
equ ivo len t .
Test point 301 moy be used os sync for the
sync probe.

PREAMPLIF IER

Attoch test probe to test point
Adiust  output  o f  preompl i f ier  R-104
to I  vo l t  ( :0 .25 V.)  peok to  peok.
Repeot some test for CO chonnel fft
ond odiust  the preompl i f ier  R-2M
io I  vo l t  ( t  0 .25 V.)  peok to  peok.

AGC LEVEL

Move test probe to test point TP-I0-3
ond odiust rhe AGC level fu!-!
f o  I  vo l t  ( : 0 .1  V . )  peok  to  peo
Repeot the some tesl for TP-203
ond odiust  the CO-AGC R-216
to I  vo l t  (1 ,0.1 V.)  peok to  peo

AMPLIF IER SYMMETRY

Set  osc i l loscope ver t ico l  go in to
100 mi l l ivo l ts  per  cent imeter .
Verify thot symmetry of the ref -

erence ond somple s ignols  is  less
thon one division offset. l f
symmetry is greoter thon one div-
ision ( l  00 mil l ivolts) off ,  loosen
source ossembly - pge 21 .
Adiust  the source.ongle foc ing the
#l r i .ror by pivoting oround the
mounting screw os necessory to
obtoin one division offset or less.
Retighten source mounring screw
using o torque wrench set for
80 inchrunces.

) f r
10



C E N T E R  I N G  Z E R O  C O N T R O L S

t
I+
,t

I . Turn HC ond CO zero control severol
turns counter clockwise so thot the
potentiometers ore in the moximum
posi t ion.  The contro ls  ore of  mul t i
turn,  s l ip  dr ive construc l ion.

2.  Using the b lock "dot"  on the knob
os on index, turn both controls 2z
turns c lockwise.

3. Purge the qysfem. See purging
methods poge 9.

4. Adiust R -123 on the

meter reods zero.

5. Adiust R-223 on the

meter rcods zero.

The obove colibrof ion sets fhe
zero control knobs in mid ronge
with moximum leewoy for ihe
operotor to control his zero sett ings.

Now Trr.RN s?AN swircU AND tqT
SphN P7TS- .to mer7r.A A€AD "rtro.lrr 
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l f  boord replocement or circui iry repoir hos been mode, proceed
to 'bl ignment procedure" before ottempting the gos colibrotion below.
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H I-LO SCALE CALIBRATION

UNIT CONDITION -  Purged wi th  zero gos or  in  s tob le condi t ion.
"H I /LO "  sw i t ch  i n  "H l "  pos i t i on .

l. Turn the "zero" confrol knobs on the front ponel until both meters reod holf scole
(co -5, Hc -l o) .

Olsrryi lqh to low scole ond verify some reoding' on the low scole of the
meter  ( fu l l  sco le) .  Correcf  i f  requi red os out l ined below.

LOW sCALE CORRECTION

The colibrotion potentiometers ore locoted

ust HC meter.

ust CO meter.

1 2
-"'

The 23-060 is o
foggle switch.

The 23-070 switch is o combinotion
"OFF -H l-LO " rotory switch.

ib



CERT IF IED GAS CALIBRAT ION

4
{

fl
F

I ,  Purge the system.

the meters with the zero controls
on the front ponel.

3. Insert cerf ified gos mixture into
the "exhoust port" of thot onolyzer
o t o  r o t e o f  2  C . F . H .
(See poge 9).

NOTE: Since the co l ibrot ion gos is
heovier  thon o i r ,  i f  w i l l  concentrote
ond remoin in the somple lube even
when gos flow is furned off . lt is
recommended to reduce gos flow
ofter the meter hqs stobil ized to keep
room confominotion to o minimum.

4. Adiust the CO ond HC spon conrrols
on the front ponel unfi l  the meter
reodings coincide with the printed
gos concentrotion on the cert i f ied
gos cy l inder .  r  I

!---.L
DO NOT MOVE SPAN KNOBS FROM NOW ON UNTIL  THE ENTIRE
CALIBRATION PROCEDURE IS COMPLETED.
l f  occident ly moved, repeot procedure sfort ing of step one fhis poge.

5. Purgg the system ond reconnect the pump.
lf either mefer is more thon one holf division
from zero, reset zero ond repeot steps three ond four.

6. Recheck zero ond odiust "deod on" i f  necessory.

Turn ond hold the spring looded
"spon " switch in spon posit ion .

Ad.iust (CAL I ) for rhe olt irude of your oreo.
(Al t i tude-ee next  poge.)

7 .

ru

e
I
@

B

row @

cAlr @

cAr2 @

row @

c A r t  @

cAr2 @
8 .



9. Disconnect pump ond odiust zero knobs on front ponel  to  reod fu l l  sco le.

a[

I  0. Reconnecl the pump ond odiust
9 .82o/o on the CO meter
800 PPM on the HC meter

I |  .  Reset "zero. " Colibrotion completed.

)

ALT ITUDE - Compensotion
lf you ore locoted ot 500 feet obove seo level
lf your locotion is 4000 feet obove seo level,

col ibrote between 0-l .
col ibrote on four, etc.

I i ' u  2 0 io

:-.j-J-I- r n
1 1 4 5 6 2

cAU @

CAL2 @

row @

c A r t  @

cAr2 @

NOTE: The obove colibrotion is o routine method used to verify occurocy of o well
funcl ioning unif .  l f  during ony t ime, the reodings con not be obtoined or unstoble
meter response is nof iced, check electronic ol ignmeni procedures or troubleshooting
chort ond repeot the colibrotion procedure ofter repoirs ore mode ond thednit is
e lect ronico l ly  ond mechonico l ly  in  good work ing condi t ion.

14
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MECHANICAL

D|SASSEMBLY & ASqEMBLY

t-,

ELECTRONIC

OPTICAL BENCH
SAMPLE TUBES t;:

DETECTOR ASSEMBLY
SYNC. ASSEMBLY
INFRARED SOURCE
CAL-FLAG ASSEMBLY
CHOPPER MOTOR ASSEMBLY
CO NNECTORS

GAS HANDLING

TUBTNG ( INTERNAL)
SAMPLING PROBE
MOTOR AND PUMP ASSEMBLY
FLOW SWITCH :

PAGE I7
PAGE I8
PAGE I9
PAGE 20
PAGE 2I
PAGE 22
PAGE 23
PAGE 24

PAGE 26
PAGE 27
PAGE 28
PAGE 29

t
I t
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OPTICAL BENCH

REMOVAL:

l .

2 .

Disconnect AC power.

Remove hose clomps ond hoses from somple tube. Two smoller odopter hoses ore f i t ted
inside the inlet ond outlet hoses. When reossembling, sl ip the odopfer hoses over the

in le t  ond out le t  tubes.  These smol ler  tubes ore
necessory to cnsure proper seol.

3. Remove the plug from thi
pr in ted c i rcu i t  boord.

Disconnect the connecting cobles.

Remove the three 7/16bolts
holding the opf icol bench to

REASSEMBLING

Reverse procedure.
NOTE: The opficol bench is shock mounted on rubber

grommets. Do not lose metol tubes inside
grommets.
Check pin connector for
see poge 23 for more deto

,4\

r$

$,i
$l

q

fa
a
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l .  Remove opt ico l  bench os i l lust roted on poge 17.

ASSEMBLY

Loosen nut securing meiol stropwhich holds somplc ond reference fube.2 .
ies A - screwdriver - Series B

3. Turn mefol strop ond remove somple tube.

CLEAN ING:

l. Coreful ly remove block nylon pressed on end cops. The two end windows ore held in
p loce by the end cops.  These windows ore th in  s i l icon motcr io lond ore very f rog i le .
Do not drop. Hondle with white cotton gloves.

Cleon windows ond somple tube with cotton swob ond isopropyl olcohol. Hondle
windows with white cotton gloves to prevent body ocids from coming in contoct with
the window surfoces. After cleoning, the tube should be heoted toobout 60oC
(l40oF) for obouf 30 minutes to remove troces of olcohol ond other hydrocorbons
before reossembly.

Reossemble in reverse order. The somple ond referencc tubc should be spqced
opproximotely *" from fhe detector boffle plote with the edge of the cnd cop touching

| l

2 .

3 .

the Vgroove.

18



DETECTOR ASSEMBLY

REMOVAL
l;T"ro"e opt icolbench, see poge 17.

a

2. Remove shield covering port of fhe printed
c i rcu i t  boord (B ser ies only) .

3 . Unsolder the 5 leods off the orinfed HC DETE
c i rcu i t  boord (B ser ies) .
(Unplug connector ,  A ser ies. ) cTo ILTER

4. Remove screw holding the detector ossembly.

The detector ossembly is snugly held onto
the mount  for  o l ignment  purposes.  S l ide
the detector ossembly forword foword the
mir ror  to  c leor  the CAL f log s top which
is ottoched to the detector ossembly.
Threod the coble ond connector through
the bottom occess hole ond l i f t  detector
out  o f  opt ico l  bench.

Eoch detector ond f i l ter subossembly is
held by o s ing le Al len heod screw.  To
remove o detector/f i  l ter ossembly,
unsolder leods ond remove screw. A
thin grey-t inted borrier is cemented
to the interfoce between subossemblies
to block out stroy l ight when
ossembled ond to hold the ossembly
together when disossembled. Do not
ottempt to remove borrier, f i l ter or
detector .

7. Reploce detector ond f i l ter subossembly in reverse order. The upper subossembly is
dedicoted to the hydrocorbon chonnel ond the lower ossembly to the corbon monoxide
chonnel. Recheck subossembly identif icotion morking to insure correct plocement os
the uni t  wi l l  not  funct ion correct ly  i f  the ossembl ies ore in terchonged.  Whenever
replocing components either on the printed circuif boord or detector ossembly, i t  wil l  be

lff i  necessory to rerun o complete col ibrotion procedure.

REASSEMBLY

Reossemble the detector ossembly in the reverse order. When mounting to ol ignment mount,
monuolly rotote rhe CAL f log post i ts center posit ion while sl iding the detector ossembly
toword the detector boff le plote. The rubber CAL f log stop must poss through the cleoronce
hole in  the bof f fe  p lo te before re leos ing the CAL f log.  Secure ossembly.

1 9
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REMOVAL:

l. Remove opticol bench, see Poge

SYNC.  ASSEMBLY

1 7 .

prinfed circuit boord
leods on the boord on

f  
- - t . . .

\
I
I

2 .  Disconnect  the
olffi"ri",

connector to the
or unsolder the

3 .

B -Ser ies.

Remove the four mounting screws. Coreful ly sl ide the

ossemblies stroight out from opticol bench to prevent

either the l ight emitt ing diode (LED) or phototronsislor
from snogging the chopper disc ond thereby misoligning
the ossembly.

RE-ASSEMBLY-

, F

Before instol lot ion of the new ossembly,ol ign the
to diodes with the tronsistors (os shown).

irted t from the d iodes (not  v is ib le  to  the
humon eye) should enter the openings of the
fronsistors. lnstol l  the new ossembly moking sure
fhere is suff icienf cleoronce between the wheel
ond photo diodes.
NOTE:
After ossembly, rotote the disc by hond before
furning the unit on io ossure free rototion.

20
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INFRA-RED SOURCE

REMOVAL

I  .  Remove opt ico l  bench,  see poge 17.

2. Check to moke sure thot source temperoture is
suff iciently cool to lhe touch before proceeding.
Al low ot  leost  l5  minuies for  cooldown.

3.  Turn opt ico l  bench over  ond o l low to rest  on
the s ide i te  the pr in ted c i rcu i t  boord.

4. Locote the two leods coming from the source.
Both leods ore on o l ive drob co lor  wi th

5 .

6 .

dopple brown dots.

REPIACING SOURCE

To replocc infrored source, cut source leods neor source
ossembly ond pul l  leods out  o f  horness.

Turn opticol bench upright. Loosen nut securing source
ond remove source ossembly. Reploce source with truorc
ring premounted to bottom of source body.

7. Threod leods from reossembled source through opening in
bose of opticol bench ond secure ossembly to mount in
reverse order. Tighten nut using torque wrench to 80
inch ounce torque.

8. Turn opticol bench on side. Select one leod from the new
source ond one leod str ipped from the wiring horness. Cut
horness wire such thot obout one inch of wire extends
beyond the neorest t ie point on horness. Strip off obout *"
of insulotion. Loy wire from source olong side of horness
wire ond cut even with end. Strip source wire to expose
obouf *" of insulotion. First twist both wires fogether
ond secure wi th  insuloted wi re nut  (connector) .  Repeol
some operotion with second herness wire ond second
source wire.

9. Spot t ie leods ond wire nuts to moin horness.

21
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CAL FLAG ASSEMBLY

REMOVAL:

l .  Rcmove opt ico l  bench,  poge 17.

2.  Remove "somple"  ond " reference"  tubes,  poge 18.

3. Turn the opticol bench on the side (opposite side of printed circuit boord).

4. Disconnecl motor leods.

5, Locofc qnd remove the fwo mounting screws holding osscmbly to the cosfing.

6. Disconnect the spring-- remove ossembly.

RE -ASSEMB LE

I  .  Locote the motor ossembly in ploce but do not mount.

2.  Connect  spr ing ond hold f  lo
the spring tension (in poth of reference
tube locot ion)  whi le  insto l l ing ond
tightening the mounting screws.

Assure free trove I

Reconnect motor leods.

Re- insto l l  somple ond reference tubes os noted on poge 18.

3 .

4 .

5 .

a-1[

irlli
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CHOPPER MOTOR ASSEMBLY

REMOVAL: I  .  Remove opt ico l  bench,  see poge lZ.

- 
2. Remove sync. ossembly, see poge 20.

fffi
3. Remove chopper blode. The chopper is pressed

on with o snug f i t .  A long norrow screw driver
with shrink tubing on fhe metol shqff works best
on fhe blodes which resisf normol hond removol.
Ploce the screw driver between the mirror ond
chopper with the blode of the screw driver
resting iusf behind the center of the chopper
obove fhe chopper hub. Rest the insuloted
shoft of the screw driver on the upper edge of
mirror ond with l ight pressure on fhe hondle
remove chopper blode.

'rrt{rY
@o

Cut motor
motor ond p l u g .

leods holfwoy between

5. Remove the two mounting screws
to motor.

R E .ASSEMB LY

l .  Note thot two discs ore mounted to the motor shoft, o felt  disc (neorest the motor) ond
o p lost ic  d isc.  The p lost ic  d isc should be snug onto the shof t  (s imi lor  to  the chopper
b lode) .  When reossembl ing motor ,  ensure tho i  both d iscs ore proper ly  mounted ond the
rc lost ic  d isc f i ts  snugly .  Reploce p lost ic  d isc i f  loose on shof t .

NOTE: The chopper mofors ore provided with foctory lubricoted sleeve-beorings ond
wi l l  not  normol ly  requi re lubr icot ion dur ing the l i fe  of  the motor .  The fe l t  onJplost ic
discs ore required os protective borriers to the oi l  seols of these motors. The felt disc
obsorbs lubricoting oi ls thot moy seep out of the oi l  cups during high ombient condit ions.
The plostic disc is o secondory protecfive bqrrier to prevent long term oil  seepoge from
possing fhe fe l t  d isc.  This  lo t ter  d isc removes the excessive o i l .

Reploce the motor .  Resolder  A.C.  leods ond wrop wi th  e lect r ico l  tope.

3.  Reinsto l l  the chopper  d isc ond sync ossembly.  A l ign the d isc hol fwoy between
photo diodes ond photo tronsister. Coreful ly srudy the ossembly instructions on poge 20. ffii

ffix;f; 'ail .,..--"
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CONNECTORS

NOTE:

REMOVAL & REPAIR

Disconnecf connector bY

squeezing f i rmlY. . .  then

withdrowing connector
from socket.

Look ond observe if ony
pins ore pushed out or con
be pushed out by finger

Pressure.

l .

2 .

inwords.

4.  Pul l  out  loose Pin ond
gently pry borbs ouf .
Then s l ide Pin bock
info socket unti l  i t
locks into Ploce.

5. Spreod ol l  femole socket
pins with o beveled noil
or center punch ' ,  t \

Moke o circr lor motion

to f lore the pin enfronce

lf so, rcmove connector
os fol lows. . .push down
on tobs ond slide socket

3 .

t,I
i

t\
-

o o
o e
" o- -

Th i s  p in  w i l l
be missingi.

o @ \ ! o o
@ @ a @ @

@  @ @ @ a

S P E C  I A L  T O O  L .  " .
To service connectors
is  ovo i lob le  f rom

AMPHENO L
under  por t  No.
453468-2-A

on ly .
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GAS HANDLING SYSTEM

I

With the excepfion of the somPle
tube connections (see poge l8),
ol l  tubing iunctions ore t ightened
by meons of  heot  shr ink ing.

Ser ies "B "  i I Iust roted.
o Poge T'

Replocement  tub ing is  on lY
ovo i l ob le  i n  t he  l 0  f t .  l eng th  i n
3 different dimensions. See Ports
lisr Z-l 08 through Z -l I 0.

"$
|F'{r

ff,
r l i

fu,i
-"tilh

:w
#
$'1,
I

H E A T  S H R I N K I N G  T H E  T U B I N G

Once the nylon tubing hqs been
removed from o connection, it is

essentiol to heot-hrink the nYlon
for o t ight f i t .  APPIY iust enough
heot  ot  the iunct ion unt i l  the tube

edges stort to round out. Then ol low

it to cool without touching.
DO NOT OVERHFAT.

c0trtDEilSsR--

The outomobile exhoust is not cleon ond emits mony contonimonts which could be

hormful or effect the occurocy of the fest. In order to protect the instrument, f i l ters

ond trops ore strotegicol ly locofed in eosy occess for mointenonce PurPoses'

F ILTERS
iriFe-*y fuel or oi l  f i l ter in fhe outomobile, periodic replocement is.essentiol.

In order to moke replocement os convenient os possible, Al len hos selecfed outomotive

fi l ters which ore reodily ovoiloble from locol ports distr ibufor. See poge 32.

SYMPTOMS
W6""e"et the meter response is slower fhon normol,
f l ickers or turns off, o restricted flow is indicofed'

t

or  when the f low ind icotor  l ighf
See poge 30 for festing Piocedure.
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Type "A" Series

The eorly models used o stoinless stel l  f lexible tube with o clomp ,Z/
through the cobinet.
Extensive co i l ing ond recoi l ing of  the somple tube moy loosen the
nut ond twist the f lexhose inside to the point of restr ict ion.
Check ond secure clomp.
Check for tor occumulofion on the f ine screen mesh.
Cleon i f  requi red.

Type " B" Series

Since the filter/wotertrop is locoted on the pressure side of fhe pump, see pqge 7, it is essentiol
to f i l fer port iculote motfer before the pump. Fi l ter replocement is the responsibi l i ty of the

ond is not covered by worrontee.
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**p Fi l ter  rep locement

The bronze fuel f i l ter is press-f i t  on the
end of  the f lex ib le  tub ing.
The lorge f i l tering oreo prevents ropid
clogging ond is oble to withstond high
temperoture exhousf goses.
A counfer clockwise fwist wil l  remove

ond filter qssembl

REMOVING OLD F ILTER
Ploce the cop ond f i l ter ossembly in the squore port of
o *"  dr ive socket  ond sp l i t  the f i l ter  wi th  o ch ise l . -

INSTALLING NEW FILTER
Use o rubber or plosfic mollet to l ightly top the
new fi l fer over the metol cop, leoving opprox-

f lex ib le  tub ing
in counter  c lockwise mot ion.
d i rect ion to  lock in to pos i f ion.

DO NOT OPERATE THE ANALYZER WITHOUT FILTER

27
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MOTOR AND PUMP ASSEMBLY

e >

-r/

7 7 7

RE -ASS EMBLE:

Reverse order.

NOTE: | .  Do nof ottempt to use o longer
bol t  on the fon s ide s ince th is
moy iom fhe motor.

rf

CLEANING PUMP ASSEMBLY

I . Remove the four screws of the pump volve chomber.

2.  Operote pump ond o l low sond ond debr is  to
vibrotc off the piston. Brush off excess.

chomber for corbon deposits.or dirt which moy
be preventing the volves from operoting.
Use o i r coutiously to cleor forcign port icles.

Remove the

2. Heot shrink the nylon tubing
on fhe nylon connectors--
see poge 26.

ond shoke
the volve plote out on o f lot surfoce.
DO NOT PRY OR USE SHARP OBJECTS which
moy scrotch the teflon cooting.

Remove the stoinless steel reeds, cleon ond
check for worpoge. Reverse sides if need be
ond re insfo l l .  NOTE: The smol l  p lq te under

fhe screw heod.
Reeds should be s l ight ty  orched.

$
t

,i

RE-ASSEMBLE

Before ossernbling, moke qure thot reeds ore
properly opposing the in ond outlet ports.
This con be determined by blowing in thc
porfs ond noting o one-rroy direction of flow.

,1\

@

REMOVA L:

| . Disconnect power source.

2. Remove 2 bolts from bottom of
cobinet.

3. Disconnect nylon tubing.

6 tl d
\ t l
o rej
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FLOW SWITCH

REMOVAL:

l .  D isconnect  A.C.  power.
2.  Disconnect  leods.
3. Remove the mounting screws.

l ied wi th  the new swi tch.

REASSEMBLE in reverse.
EfrlT to poge 26 for heotshrinking the nylon
fubi ng .

ADJUSTING FLOW SWITCH

l .  Use o l /4" socket or f lot blode screwdriver ond turn fhe odiustment ol l  the woy counter-
c lockwise unt i l  s top.  F lowl ight  should now be "on" .

2. Tvtrn odiu;tment (clockwise) three (3) turns. Light should now'be off.

NOTE: Refer to trouble shooting section, poge 32, for o more complete ond occurote
procedure, i f  f low l ight connot be odiusted within these porometers.

DO NOT REPLACE SWITCH UNTIL PUMP.VACUUM OPERATION IS ESTABLISHED.

29
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4. Twist hose ossemblv off the res;ure inlet
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BY SYMPTOMS

THE FO LLOWING TROUBLE.SHOOT ING
PROCEDURES ARE COMPREHENSIVE AND
A L T H O U G H  N O T  A L L  I N C L U S I V E ,  P R O -
VIDE FOR THE MAJORITY OF MAJOR
FAULTS THAT MIGHT BE EXPECTED.

IT  IS  ASSUMED THAT THE EQUIPMENT
HAS BEEN FUNCTIONING CORRECTLY
AFTER INSTALI .ATION AND THAT THE
UNIT HAS BEEN CORRECTLY ALIGNED
AND RECALIBRATED.  lN  ADDITION,  IT
IS ASSUMED THAT THE EQUIPMENT HAS
BEEN CONNECTED TO AN APPROPRIATE
THREE WIRE AC VOLTAGE SOURCE WITH
I I5 VOLTS + I  O VOLTS AC 60 HERTZ
POWER. 

-

CHECKING THE EXHAUST GAS
HANDLING SYSTEMS IS ONE OF THE
FIRST REQUIREMENTS IN DIAGNOSIS.
IMPROPER FLOW MAY RESULT ]N
ERRATlC OPERAT IONS, DOWNSCALE
AS WELL AS UPSCALE READINGS,
WITH NO EXHAUST GAS PRESENT, ETC.

30
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FLOw MEASUREtrIENTs

The f irst indicotion of restr icted ftow.is errotic operotion of thc f low l ight or the
flow l ight does not come on ot otl .  With the use of o regulor mcchoniJ's voc{rum
gouge' the fol lowing procedure checks the entire system which wil lsove voluoble
down t ime.

| .  Check if  the motor is running.

MOTOR NOT RUNN ING

Disconncct the motor connector ond rcst
.for power of the socket.

FOR MOTOR REPLACEMENT
SEE PAGE 28

MOTOR RUNNING

2 . Remove the ins tube from the
cob ine t  ond check vocuum of the purnp os fo l lows:

{

I
l

For be,st results, use o vocuum odopter
(Porr  #A- l l59l)  which is suppl ied wirh
mosf Allen equipment using o vocuum

{

{

il.t
{

d

9ou9e.

Connect o vocuum gouge to the intoke
ond observe the reoding. The unit
should drow opproximotely l5 to 20
inches of vocuum

(*

-= _-/

\={-

---i- - -



SYMPTOM CORRECTIVE ACTION

Vocuum OK. No exhoust ot
exit port

Vocuum s lowly creeping up,
pump lobor ing.

Severe osc i l lo t ions on the
vocuum gouge ond low reoding.

F low l ight  go ing of f  when somple
probe is connected

Check plumbing - See poge 26.
Check f i l ter  bowl  .  l

Restr ic fed p lumbing.
Check f i l ter .

Cleon pump - See poge 28

Restricted probe - SeePo9e27
lmproper f i l ter used

(o)
(b)

(o)
(b)

I  nLTER AVA TLAB TLTTY I]
SAMPLE TUBE FILTER

(Do not use Rochestero r  , A . C . )

-  H A S T I N G S  #
-  F I L K O  #
.  A L L E N  #

GF -22
FF -I
27548

fi
)

8.  CHECKING FLOW SWITCH

Ins fo l l  vocuum gouge w i th
" tee " os i l  lustroted .  Use

which should turn "off"

when the vocuum gouge
reg i sfers opprox imote ly
3 to 5 inch/Hg.

Let the switch cycle o few f imes to check repeotobil i ty.

clomp on open end hose to

,F
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CORRECTIVE ACTION

A. Power does not tum ON when
octuoting power switch .

-?o ,._ .,

' / , - ,

Mefer Pointer oI Zero,
No Zero Control

-.s2-
/n,i*1 ew;.

{;*-,fi'?*-

(o) Check for blown fuse.
Reploce with exoct duplicote, 3 ompere, 3AG.

(b) Check AC voltoge ot outlef for correct voltoge.
Reset breoker or switch to supply power to
receptocle.

(c) Check power to terminol boord (T870) locotpd
ins ide cobinet .
CAUTION: terminol  boord conto ins l l5  vo l t
l ine voltoge which con be hozordous. Check
for loose terminol to one of the terminol boord
lugs, reploce os required.

(d) Check thot chopper motor is energized.
l f  energ ized,  check wi r ing to  p i lo t  l ight
locoted on control ponel

(o) Check thot Power is ON ond chopper motor
energ ized.

(b) Check thot sync ossembly connector (P301) is
properly ond securely moted. Reconnect.
( P . C .  B . A . )  ,

(") Geck for SIG sync pulse ot TB 302
(oscil loscope). Pulse should be opproximotely
l5 volts posit ive; negotive swing should be
opproximotely l5 volts negotive. Reploce
sync ossembly i f  required. See poge 20.

(d) Where only one meter does not move check
for broken leod to meter. Correct wiring os
required. See page 24 for connecfor repoirs.

(e) Check oufput of preomplifier (TPl0l/TP20l).
Peok to Peok voltoge should be I volt.
Adiust goin of preomp (RI04 ond R204) for
one volt oufput. See poge 10.

(f) Check input to preomp with high impedonce
oscil loscope. Voltoge swing should be obout
100 mi l l ivo l ts  for  HC ond l0  mi l l ivo l ts  for  CO
chonnel. Reploce detector ossembly where
ei ther  s ignol  is  obsent .

(g) Check for open diode CRl04 (CR204).
loce i f  open.

{

l
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SYMPTOM

C, Meter Pointer Below Zero,

D, AAeter Pointer UP Scole

E. Insufficient SPon Control.

(o) Adiust Zero ponel control

(b) With Zero ponel control cenfered odiust coorse

zero (R123 HCond R223 CO) '  See poge l l .

(c) Check thof infrored rodionf source (L301) is

g lowing o dul l  oronge color .  Reploce. i f
burned out .  See Poge 21.

(d) Check thot reference beom poth is not obscured '

Remove obstruction. Check posif ion of CAL

FLAG. Check for  sync to  TP 301-302.  l f  no

signol, reploce or ol ign the photo-diodes with

photo fronsistor, see Poge 20.

(o) Check zero controls. Adiust to bring pointer
to zero.

(b) Check for obstruction in somple beom poth '

Check thot CAL FLAG does not obscure poth.

Remove foreign obiect. See Poge 22

(") Check for excessive moisture in plumbing ond
somple tube. Cleqn ond/or reploce somple
tube. Check plugged f i l ter/wotertrop.

(o) Check thot CAL FLAG is not operofed ond

nested ogoinst rubber stopper. Check elec-

tr icol circuit ond power to CAL FLAG motor'

Repoir os reguired.

(b) Check wove shope of signols with zero gos
(N2) flowing to ensure symmetry of reference

onis ignol .  Symmetry should be less thon

100 mil l ivolts difference between the two

negotive signols os meosured on on osci l lo-
scope ot  TP l0 l  (ond TP 201) .  Check for  on

obstruction in somple beom opticol poth.

Remove somple tube, reploce wifh new one

ond check symmeti. Reploce detector
'  

ossembly. Check source for uniform
oppeoring emission. Check mirrors for

foreign mofter or other deposits such ss oi l .

See poge 18.

(") Check for shorted outpuf diodes CRl06
(CR206) or CRl07 (CR207). Reploce if

shorfed.

I

t " '
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CORRECTIVE ACTION
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SYMPTOM CORRECTIVE ACTION

E .

F. Noisy or Errotic Operotion

G. Flow Light errocfic or off.

Insufficlenf Spon Control I
Continued I

I

4d> .- I
,  t  - /2  

|H/-,. 
' t 7o-)

f o n ' 7 € R  ,  P s T l
"- _. ,4 zni".qrft  

c ztr4z 
V

H. Errotic needElnoveftent on
l l r

one sco le  on ly .

(d)

(e)

Check for shorted cl ipping diode CR 105
(CR205). Reploce if  shorted.

Check goin of  lost  ompl i f ier  s foge (A107,
M07). Goin voriof ion should be from lx
to 3x. Check for shorted Spon potentio-
meter. Reploce operotionol omplif ier
A107 (M07) i f  defective.

Check modulotion foctor using cerf i f ied spon
gos.  1000 ppm HC should prov ide o min imum
modulot ion of  12.5o/o or  125 mi l l ivo l ts  sh i f t
in bose l ine. 5o/" CO should provide o minimum
modulot ion of  27.5o/"  or  275 mi l l ivo l ts  sh i f t  in
the signol bose l ine. Reploce defector
ossembly i f  either modulotion foctor is less thon
these volues. See poge f9.

The most common sources of noise ore:

(o) Reduced output of infrqred source.
(b) Noisy motor.
(c) Noisy detector.
(d) Correcf grounding of printed circuit boord.
(e) Opticol bench not grounded to cobinet.
(f) Detector coble not secured to coble clomp

o t  p lug .
(g) Foulty preomplif ier.
(h) Connecfor to control ponel not properly

mqted. See poge24.

Check vocuum of  in le t .  See poge 31.
lf  vocuum is over 15", check f lowlight
odiustment - poge 29.

(c) l f  vocuum is under 15", check molor
operotion ond/or cleon pump. See
poge 28.

(d) Check nylon tubing ond plumbing for
loose connections.

(") Check proper seoting of f i l ter bowl,
missing gosket, etc.

(o) Clreck connector for open or pushed
out pins, see poge 24.

(f)

(o)
(b)
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SYMPTOM CORRECTIVE ACTION

J . Mctcrs drifting qf or neoi zero
while sompling no exhoust.

K. Meten nof nesponding of ol l .

(o) Check AGC level - poge 10. l f  too
high ond connot be corrected,
reploce P.C.  B.A.  ond recol ibrote,
poge 9 through 14.

(o) Absence of flow. Check vocuum,
poge 31. Check exhoust port for
flow. lf no exhoust check for open
plumbing.  See "G" obove.
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As previously menfioned, the opticol bench generotes two independent sequentiol signols one
representing o stondord or reference for opticol tronsmittonce while the other buor . indergoes
on ot fenuot ion due fo  moleculor  obsorpt ion.  (F igure l3)  These opi ico l  s ignols  ore spectr l l ly
f i l tered ond sensed by the defectors, one eoch for the two goses being ,oripl"a. 

'  '

F  I G U R E  I 3

ELECTRONIC SIGNAL
,n

REFERENCE TUBE

EF SYNC PICKIJP

PLE TUBE

The circuits for eoch chonnel ore essentiol ly the some. The circuif descript ion is given for
only one chonnel ond where differences beiween chonnels occur, these di i ' ferences ore
noted. Refer to schemof ic 50101 .

The photoconductordetector (Dl0l, HC) ond lood resistor (Rl0l)form the potentiedatric input
to the DC coupled preomplif ier (Al0l). The goin of the pr"o.pi i f ier is odiustoble (R104) from
6x fo obout l00x (CO chonnel goin (R204) is odiustoble from obout 17 xto 470x). i f igurela;

The voltoge ocross fhe lood resisfor-detector combinotion is f i l tered to minimize power supply
r i pp le .
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The output  o f  the preompr i f ier  is  copoci t ivery coupred. to  the AGC network consis t ing of  RI07,

Rl0g,  ond Ul0 l  .  R l07 ond Ul0 l  set  the vof toge level  to  the constont  go in ompl i f ier  A l02 '

Ul0 l  is  on opt ico l l f  coupled photoconductor  *horu res is tonce chonges os o funct ion of  the

current  through on LED (r ight  emi t t ing d iode) .  Rr07 ond UI0r  therefore oct  os o vor iqb le

voltoge divider to effect o constont iefer"n"e AC signol of 0' lV peok to peok l" l  " l !

ombient  ond vor iob l l  condi t ions such os temperofure ond oging of  the source.  Rl08 l imi ts

the input  impedonce to A102.  Al02 is  o  broodbond Ac coupled ompl i f ier  wi th  o f ixed

goin of  opprox imote ly  I  lx .  (F igure l5)

- - - u i r 6 t - - '

V T L z C 2  i
i4
f  - t E

+

q l o l

T r5 -75

R i l l
2?O

!-9
t b

REF.  CLAMP

R l t 2
l o M

c R  l o l
l N 4 r 4 B

SET AGC LE.VEL
F O R  I . O V  P  P

R l o S
I M R  l o 9

I K

T P I O I

FIGURE I5  AGC
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The outpu t  o f  the  cons ton t  go in  ompl i f ie r  coup les  to  o  I 'REF"  ( re fe rence)  c lomp c i rc -u i t '  The

re ference c lomp s igno l  i s  g lnero ted  f rom the  chopper  d isc .  (See F igure  l3 ) '  A  re fe rence sync

is generoted eoch i ime the beom of infrored rodiont energy is directed through the reference

tub1.  The REF sync  is  o  pos i t i ve  go ing  s igno l  ond swings  p lus  ond minus  the  fu l l  power

s u p p l y  v o l t o g e .  ( F i g u r e  i 6 )  D u r i n g  i t s  n e g o t i v e  s w i n g ,  t h e  g o t e  o f  Q l 0 l  i s  h i g h l y  n e g o t i v e

prov i i ing  o  lo rg"  im-pedonce be tween dro in  ond source  ond the  ou tpu t  o f  A l02  is  coup led

to  the  non inver t ing  input  to  A l03  w i ihout  o t tenuot ion .  Dur ing  the  pos i t i ve  cyc le  o f  the

REF sync  p lus ,  rhJd iode,  CRl0 l  i s  bock  b iosed ond the  go te  o f  Q l0 l  i s  pos i t i ve ly  chorged

prou id ing 'o  low impedonce be tween the  dro in  ond the  source  o f  Q l0 l  .  The input  to  A l03

is then e-ssent iol ly shorted to ground providing o f i rm ground reference level for the reference

s igno l  o t  the  ou tpu t  o f  the  bu f fe r  ompl i f ie r  A103.

SYNC.  PICKUP 4  AMP.
I
I

I
P 3
-I

I ,J3Ol *  t 5 v
t"19.

fl 
+'5l

J G *

in-r6I
M €  G O

=ft
a 3 O l

L - TtV66
3
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J J  3 0 1
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F IGURE I 6 SYNC CIRCUIT
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The outpuf of the buffer omplif ier ot TP 103 couples to two circuifs, the Automotice Goin

contro l  (AGC) ond the output  c i rcu i ts .  A l l  c i rcu i ts  of ter  the buf fer  ompl i f ier  ore DC

coupled to preserve the reference level. The AGC level, os estoblished by the AGC level

confro l  (Rl l6)  " ,na th"  output  the buf fer  ompl i f ier  ore summed in to ompl i f ier  A l04 '

(F igure lZ)  The out fu i  or  i to+ then is  the resul tonr  sum of  the ompl i f ied AC s ignol  r id ing

on the vor iob le negot ive DC s ignol  f rom the AGC level  contro l .  The AGC level  in  ef fect

bioses the input ne"gotivery suci thot onry o smoil port ion of the posit ive t ips of The signol

- , .o, f l l t ! fu;

- { -l -. ' .D
-l J- -o.at{ ar..,, C
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R302
33K

R 305
loo  

c3o3

T Fr3r) l

41



t . . _

I

I
I
l
I

' l
I

I  F I G U R E  1 7

- AGC DETECTOR

.Fi|\
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sET AGC LEVEL
F C R  I . O V  P P

5 .6x  1
Rt,t4
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A G :
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ore obove ground reference. Ampli i ier Al04 is on invert ing omplif ier with o goin of
opproximotely 40. The sl ightly posit, ive t i ,ps os biosed off by the AGC level control ore
omplif ied ond inverted ot the output. Nominolly these t ips ofter omplif icotion ore
opproximofely one volt negofive ot the omplif ier output. The AGC detecfor (CRl02)
posses these negotive t ips, which ore stored ond infegrofed by copocitor C107. The
stored vo lue on Cl07 is  ompl i f ied by noninver t ing ompl i f ier  A105.  The oufput  o f  A l05
is used to drive the l ight emitt ing diode of Ul0l, the AGC control network. The opprox-
imote DC level  o t  fhe output  o f  A l05 is  -1 .5 vo l ts .

Acc DelEciog qcc Afti?.rFEL
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Any chonge in the omplitude of the AC signol to Al04 resulfs in o chonge in the outpuf of
the AGC detector. The output of Al05 is fhen modif ied to restore the level of the AGC
detector to i ts nominol volue.

Buffer omplif ier (A103) besides driving the AGC control, drives the two outpuf sfoges
Al06 ond A107.  (F igure l8)  Ampl i f ier  A l06 is  o  post  ompl i f ier  for  the inpuf  AC s ignol  ond
provides for o coqrse zero odiust (R|23) for the outpuf. The oufput of Al06 couples to the
droin of the goting f ield effect trcinsistor Q|02. The gote of Ql02 is connected to the
"SlGt '  (s ignol )  sync pulse which is  generofed f rom fhe chopper  d isc s imi lor  to  the "REF"

(reference) sync. The signol sync is generoted eoch t ime fhe beom of infrored rodiont
eneryy is directed fhrough the somple tube. The signol sync is o posit ive going signol
ond swings p lus ond minus the fu l l  power supply  vo l toge.  Dur ing the negof ive swing,  the
gote of Ql02 is negofive ond the f ield effect tronsistor is cut off,  providing o high impe-
donce between droin ond source. During the posit ive sync pulse period, the gote is high-
ly posit ive ond the droin to source impedonce is low. In essence then, Ql02 octs os o
peok synchronous demodulotor during the signol sync period fo exfroct dignol doto ogoinst

e reference level estoblished by the reference clomp. The output from Ql02 is integroted
by copocitor Cl08 ond omplif ied by A107. Amplif ier Al07 drives the meter circuits
through current l imit ing resistor Rl32.

f
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Externol controls ore provided which control ZERO ond SPAN from the front ponel. The Zero
control t ies to fhe summing iuncfion of Al06 while the Spon control vories the feedbock
resistor of Al07 to control the goin of the lost omplif ier.

The function of the tr im potentiometers "LOW", CAL I ond CAL2 ore to normolize the
meter outpuf . The "LOW" potentiometer odiusts for ony differences between the Hl ond
LO scoles due to voriot ions in resistor volues when chonging the goin of the lost stoge A107.
The scole switch provides for on opproximote chonge of 2x in the goin of A107. The "LOW"

potent iometer  permi ts  od iust ing thot  go in chonge to exoct ly  2x.  This  contro l  is  on ly  in
the c i rcu i t  when the scole swi tch is  in  the LO scqle pos i t ion.

CAL I odiusfs the meter scole reoding for on exoct motch between o known cert i f ied spon
gos reoding ond thof provided by fhe mechonicol CAL FLAG. The CAL I control provides
o known output signol ocross the meter for o specif ic SPAN potenfiomefer posit ion. In
this monner, the SPAN potentiometer con be returned to the some posit ion eqch t ime the
CAL FLAG is  energ ized for  the or ig ino l  ombient  condi t ions.

CAL2 odiustment is on internot normolizotion of the gos modulotion ogoinst indusfry
occepted qtondords for NDIR onolyzers. This lotter odiustment is o foctory seft ing ond
should nof  be chonged in  fhe f ie ld .
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ALLEN TE STPRODUCTS DIVISION

SERVICE PARTS LIST
CO/HC EXHAUST ANALYZER

MODEL

SERIES

PLEASE ORDER BY PART NUMBER

PART
NUMBER

PART
NUMBER

PART
NUMBER

PART
NUMBEPART DESCRIPTION

3 0 0 0 0
3 0 0 0 1
3 0 0 0 1
3 0 0 0 1
3 0 0 0 1
3 0 0 0 1
3 0 0 0 1
3  0000
3 0 0 0 1
3 0 0 0 1
3 0 0 0 1
3 0 0 0  I
3 0 0 0 1
3 0 0 0 1
3 0 0 0 1
3  0001

3 0 0 ? 5
3 0 0 7 5

30002
3 0002
3  0002
3  0003
3  0004
30003
3  0002
3  0003
3  0003

3  0002
3  0002
3  0002
3  0003
30004
3  0003
3  0002
3  0003
3  0003

3 0 0 0 3
3  0003
3  0003
3 0 0 0 3

AMPLIFIER, OPERATIONAL
AMPLIFIER. OPERATIONAL
AMPLIFIER, OPERATIONAL
AMPLIFIER, OPERATIONAL
AMPLIF'IER, OPERATIONAL
AMPLIFIER, OPERATIONAL
AMPLIFIER, OPERATIONAL
AMPLIFIER, OPERATIONAL
AMPLIFIER, OPERATIONAL
AMPLIFIER, OPERATIONAL
AMPLIFIER, OPERATIONAL
AMPLIFIER, OPERATIONAL
AMPLIFIER, OPERATIONAL
AMPLIFIER, OPERATIONAL
AMPLIFIER, OPERATIONAL
AMPLIFIER, OPERATIONAL

MOTOR, AC CHOPPER
MOTOR, AC CAL FLAG
CAPACITOR

ELEC.  1OO MFD,  15V
ELEC.  1OO MFD,  15V
ELEC.  1OO MFD,  15V
ELEC.  10  MFD '  16V
CERAM. OO2 MFD, 1OOOV
E L E C .  1 0  M F D ,  1 6 V
ELEC.  1OO MFD,  15V
ELEC.  10  MFD,  16V
ELEC.  10  MFD,  16V

ELEC.  lOO MFD,  15V
E L E C .  1 O O  M F D ,  1 5 V
ELEC.  1OO MFD,  15V
ELEC.  10  MFD,  16V
CERAM. OO2 MFD, 1OOOV
E L E C .  1 0  M F D ,  1 6 V
ELEC.  1OO MFD,  15V
ELEC.  iO  MFD,  16V
ELEC.  10  MFD '  16V

ELEC.  10  MFD,  16V
ELEC.  10  MFD,  16V
ELEC.  10  MFD,  16V
ELEC.  iO  MFD,  16V

A 1 0 1
A 1 0 2
A 1 0 3
4 1 0 4
A 1 0 5
A 1 0 6
A '107
A201
A202
A203
4204
A205
A206
A,207
A301
A302

8 3 0 1
B302

c  1 0 1
CIQz
c  1 0 3
c  104
c  1 0 5
c  1 0 6
c  1 0 7
c  1 0 8
c  1 0 9

c20l
c202
c 2 0 3
c204
c2 05
c2 06
c207
C 2 O B
c 2 0 9

c 3 0 1
c302
c 3 0 3
c 3 0 4

I
J
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TPRODUCTS DIVISION

E PARTS LIST

CO/HC ANALYZER ALLEN TES

SERVIC

MODEL

SERIES

FLEASE ORDER BY PART NUMBER,

2 3 - 0 6 0

A

2 3 - 0 6 0

B

2 3 - 0 6 0

C

23-07 0

A

23-070

B

, . " l ^ . : .

KEY
NO. PART DESCR,IPTION

PART
NUMBER

PART
NUMBER

PART
NUMBEF

PART
NUMBER

PART
NUMBER

c 4 0  1
c402
c 4 0 3
c404
c 4 0 5
c406

C R 1 O l
c R 1 0 2
C R 1 0 3
C R 1 0 4
C R 1 O 5
c R 1 0 6
C R l O ?

C R z O 1
CR2O2
CR2O3
CR2O4
CR2O5
C R 2 O 6
crR207

C R 3 O 1
CR3O2

CR4O1
CP.4O2
CR4O3
CR4O4

D 1 0 l
D 1 0 2

J 3 0 1
1302

\ 3 0 r

P 3 0 t
P3 02
P70Z

CAPACITOR
ELEC.  lOOO MFD,  25V
ELEC.  1OOO MFD,  25V
CERAM.  01  MFD,  sbOV
CERAM. 01 MFD, sOOV
ELEC.  . 10  MFD,  16V
ELEC.  1OO MFD,  15V

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

DIODE, INFRARED EMITTER
DIODE, INFR,ARED EMITTER

DIODE
DIODE
DIODE
DIODE

DETECTOR, HC
DETECTOR, CO

CONNECTOR, PIN
CONNECTOR, PIN

WAFER
WAFER

SOURCE, 24OV 225W ELEM

CcnqrweroR-.--" -"€-

CONNECTOR
CONNECTOR, PIN

3  0005
3  0005
3  0006
3 0 0 0 6
3 0 0 0 3
3 0 0 0 2

3  0007
3  0007
3  0007
3  0007
3  0 0 0 ?
3 0 0 0 7
3  0007

3  0007
3 0 0 0 7
3  0007
3 0 0 0 7
3 0 0 0 7
3 0 0 0 7
3  0 0 0 7

3  0009
3  0009

3  0 0 1 0
3 0 0 1  0
3  0 0 1 0
3  0 0 1 0

3 0 0 4 9
3 0 0 5 0

3  0057
3 0 0 5 8

3 0 0 5 1

3 0 0 5 9
3 0 0 6 0
3 0 0 6 1

4 6



IPRODUCTS DIVISION

E PARTS LIST a

{

q

CO/HC ANALYZER ALLEN TES'

SERVIC

MODEL

SERIES

PLEASE ORDER BY PART NUMBER

2 3 - 0 6 0

A

2 3 - 0 6 0

B

2 3 - 0 6 0

C

2 3 - 0 7 0

A

2 3 - 0 7 0

B

KEY
i{o. PART DESCRIPTION

PART
NUMBER

PART
NUMBER

PART
NUMBER

PART
NUMRTTF

PART
NUMBER

Q 1 0 1
Q 1 0 2
Q 2 0 1
Q202
Q4O1
q.402

R 1 0 1
R  1 0 2
R  1 0 3
R  1 0 4
R 1 0 5
R 1 0 6
R 1 0 7
R l  O B
R  1 0 9
R 1 1 0
R 1 1 1
R 1 1 2
R 1 1 3
R 1 1 4
R 1 1 5
R 1 1 6
R 1 1 7
R 1 1 8
R l 1 9
R 1 2  0
R 1 2 1
nL22
R 1 2 3
F"1.24
R 1 2 5
R  1 2 6
P"T27
R 1 2 B
R 1 2 I
R 1 3 0
R 1 3 1
R  1 3 2
R  1 3 3
R 1 3 4
R 1 3 5
R 1 3 6
R 1 3  7

TRANSISTOR, FIELD EFFECT
TRANSISTOR, FIELD EFFECT
TRANSISTOR, FIELD EFFECT
TRANSISTOR, FIELD EFFECT
TRANSISTOR
TRANSISTOR
RESISTOR

499K 1.% 1/4W MET FLM
IOK 5To 1/4W CARB. COMP
IK  5% 1 /4W CARB.  COMP
POT. 5OK CERMET
100K 5% 1 /4W CARB.  COMP
220a 5To 1/4W CARB. COMP
100K 5% 1 /4W CARB.  COMP
rM 5To 1/4W CARB. COMP
IK  5% 1 /4W CARB.  COMP
10K 5% 1 /4W CARB.  COMP
22OA 5% 1 /4W CARB.  COMP
1oMO 5% 1 /4W CARB.  COMP
5 . 6 K  5 %  1 / 4 W  C A R B .  C O M P
5.6K  ,qo  1 /4W CARB.  COMP
4 . 7 K 5 %  1 / 4 W  C A R B .  C O M P
POT. 5OK CERMET
220K 51o 1/4W CARB. COMP
rK 5% 1/4W CARB. COMP
100K 5% 1 /4W CARB.  COMP
5 . 6 K  5 %  1 / 4 W  C A R B .  C O M P
22OK 5TO 1/4W CARB. COMP
100o 5% 1/4W CARB. COMP
POT. 5OK CERMET
47K 5To 1/4W CARB. COMP
LOK 5% 1/4W CARB. COMP
5.6K  'EO 1 /4W CARB.  COMP
150K 5% 1 /4W CARB.  COMP
roK 5% 1/4W CARB. COMP
10M 5% 1 /4W CARB.  COMP
LOK 5% 1/4W CARB. COMP
5 . I K  5 %  1 / 4 W  C A R B .  C O M P
lK  5W 1 /4W CARB.  COMP
560C2  5% 1 /4W Carb .  COMP
1000  5% 1 /4W CARB.  COMP
22K 5% 1/4W CARB. COMP
22K 5To 1/4W CARB. COMP
22K 5% 1/4W CARB. COMP

3 0 0 1  1
3 0 0 1 1
3 0 0 1  1
3 0 0 1  1
3  0 0 1 2
3  0 0 1 3

3 0 0 1 4
3 0 0 1 5
3  0 0 1 6
3 0 0 1 7
3  0 0 1 8
3 0 0 1 9
3  0 0 1 8
3 0 0 2 0
3  0 0 1 6
3  0 0 1 5
3 0 0 1 9
3 0 0 2 1
30022
30022
3 0 0 2 3
3  0 0 1 7
30024
3  0 0 1 6
3 0 0 1 8
3Q022
30024
3 0 0 2 5
3  0 0 1 7
3 0 0 2 6
3  0 0 1 5
30022
3002?
3  0 0 1 5
3 0 0 2  1
3 0 0 1 5
3 0 0 2 8
3  0 0 1 6
3 0 0 2 9
3 0 0 2 5
3 0 0 3 0
3  0030
3 0 0 3 0

I
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ALLE.N TE STPRODUCTS DIVISION
' 

SERVICE PARTS LIST
CO/HC ANALYZER

MODEL

SERIES

PLEASE ORDER BY PART NUMBER

PA.RT
NUMBER

PART
NUMBER

PART
NUMBER

PART
NUMBER

PART
NUMBERPAR,T DESCRIPTION

RESISTOR
+gqt< LTo 1/4W METAL FLM
ror< s% 1/4W CARB. COMP
osoo s% 1/4w CARB. ComP
POT. 5OK CERMET
qToK so/o 1l4w CARB. coMP
zzon s% 1/4W CARB. COMP
1OOK 5% 1/4W CARB. COMP
ruo s% 1/4W CARB. COMP
lK 5To 1/4W CARB. COMP
lOK 5% 1/4W CARB. COMP
22Oa 5To 1/4W CARB' COMP
1oMQ 5% 1/4W CARB. COMP
5.6K  5% 1 /4W CARB.  COMP
5.6K  5% 1 /4W CARB.  COMP
4.7K 5o/o 1/4W CARB. COMP
POT. 5OK CERMET
22AK 5o/o 1/4W CARB. COMP
tK 5101/4w CARB. COMP
1OOK 5% 1/4W CARB. COMP
5.6K  5% 1 /4W CARB.  COMP
22OK 5% Ll4W CARB. COMP
1oof2 5% 1/4W CARB. COMP
POT. sOK CER,MET
47K 5% 1/4W CARB. COMP
22K 5o/o 1/4W CARB. COMP
5.6K  5% 1 /4W CARB.  COMP
15OK 5% 1/4W CARB. COMP
L lK  5101 l4W CARB.  COMP
10MO 5% 1/4W CARB. COMP
lOK 5% 1/4W CARB. COMP
5. LK 5To 1/4W CARB. COMP
rK 5% 1/4W CARB. COMP
5600 5% 1/4W CARB. COMP
1OO0 5" /o L laW CARB. COMP
22K 5o/o 1/4W CARB. COMP
22K 5% 1/4W CARB. COMP
22K 5To 1/4w CARB. COMP

IOOC' 5% 1/4W CARB. COMP
33K 5% 1/4W CARB. COMP
LNir.], 5% 1/4W CARB. COMP
1OOO 5% 1/4W CARB. COMP
1OOO 5% 1/4W CARB. COMP

3 0 0 1 4
3 0 0 1 5
3 0 0 3 1
3 0 0 1 7
3  0032
3 0 0 1 9
3  0 0 1 8
30020
3  0 0 1 6
3 0 0 1  5
3 0 0 1 9
3002  1
30022
30022
3  0023
3 0 0 1 7
30024
3  0 0 1 6
3 0 0 1 8
30022
3 0024
3 0 0 2 5
3 0 0 1 7
30026
3 0 0 3 0
30022
3 0 0 2 ?
3 0 0 1 5
3 0 0 2 1
3 0 0 1 5
3 0 0 2 8
3 0 0 1 6
3 0 0 2 9
30025
3  0030
3 0 0 3 0
30030

30025
3 0 0 3 3
3  0020
3 0 0 2 5
3 0 0 2 5

R 2 0 1
R"202
R2 03
R 2 0 4
R 2 0 5
R2  06
R 2 0 7
R 2 0 8
R209
R 2 1 0
R 2 1 1
P"2t2
R 2 1 3
P"2L4
R2  15
R 2 1 6
P"2t7
R 2 1 B
R 2 1 9
P"220
F"22t
F"222
P"223
P'224
& 2 2 5
P"226
F"227
P"22B
P"229
R230
R 2 3 1
P"232
R 2 3 3
P"Z34
R235
R 2 3 6
R23?

R301
R3 02
R303
R304
R305

I

I
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CO/HC ANALYZER ALLEN TI

SERVI

STPRODUCTS DIVISION

CE PARTS LIST

MODEL

SERIES

PLEASE ORDER BY PART NUMBER

2 3- 060

A

2 3 - 0 6 0

B

2 3 - 0 6 0

c

2 3 - 0 X O

A

23-O70

B

KEY
NO. PART DESCRIPTION

PART
NUMBER

PART
NUMBER

PART
NUMBER

PART
NUMBER

PART
NUMBER

R306
R3  07
R308
R309
R 3  1 0

R 4 0 1
R402
R403
R404

T 3 0 1

u 1 0 1
u 1 0 2

u40 1

Q 3 0 1
Q 3 0 2

B 7 0 1

DS?01
DS?O2
DS? 03

F ? 0 1

J7 02
J7  04
J7  05

M 5 0 1
M 6 0 1

RESISTOR
33K 5% 1 /4W CARB.  COMP
IMQ 5TO 1/4W CARB. COMP
100C2 5% 1/4W CARB. COMP
i K  2 W  W W  5 %
33O 12W 5% WW RADIAL

100c,  5% 1/4f f  CARB. COMP
looQ 5% 1 /4W CARB.  COMP
4 . 7 A  5 %  1 / 4 W  C A R B .  C O M P
2.7A  L0% 1 /4W CARB.  COMP

POWER TRANSFORMER

PHOTO ISOLATOR
PHOTO ISOLATOR

DUAL VOLTAGE REGULATOR

PHOTO TRANSISTOR
PHOTO TRANSISTOR

CABINET ASSEMBLY &
METER HOUSING, ASSEMBLY

PUMP AND MOTOR

LAMP, INDICATING
LAMP, INDICATING
LAMP, INDICATING

FUSE, 3AG 3 AMP

CONNECTOR (10 PIN)
CONNECTOR ( 9 PIN)
CONNECTOR (20 PIN)

W]THOUT PINS
METER, HC
METER, CO
METER CO\ER

3 0 0 3 3
3 0 0 2 0
3 0 0 2 5
3 0 0 3 4
3 0 0 3 5

3 0 0 2 5
3 0 0 2 5
3 0 0 3 6
3003?

i 0 0 4 5

3 0044
3 0044

3 0043

30042
30042

3  0074

3  0052
3  0052
3  0052

3 0053

3 0 0 6 7
3 0 0 6 8
3 0 0 6 9

20707
2  0?08

2 O 4 8 I
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PRODUCTS DIVISION

] PARTS LIST

CO/HC ANALYZER ALLEN TEST

SERVICI

MODEL

SERIES

PLEASE ORDER BY PART NUMBER

2 3 -  0 6 0

A

2 3 - 0 6 0

B

2 3 - 0 6 0

C

2 3 - 0 7 0

A

23-070

B

KEY
NO. PART DESCRIPTION PART

NUMBER
PART
NUMBER

PART
NUMBER

PART
NUMBER

PART
NUMBER

P 7 0 1
P703
P704
P?Q5
P706
P707

R  5 0 1
R502
R503
R504
R 5 0 5

R 6 0 1
R602
R603
R604
R605

s 7 0 1

s7  02
s7 03
s704

T B ? 0 1
TB7O2

X F 7 O 1
Y 1 0 1
Y  1 0 2

H 1 0 1
H 1 0 2
H 1 0 3
H 1 0 4
H 1 0 5

fA
\.:/

CONNECTOR
CONNECTOR (18 PrN))  wi thout
C O N N E C T O R (  9 P I N ) )
CONNECTOR (20 PtN)/  

ptns

POWER OUTLET, 3 WIRE 11OV
POWER OUTLET, 3 WIRE 11OV

POT. 1OK 1/2W VARIABLE
POT. TRIMTTS 2OO O
POT. 10K 1/2W VARTABLE
POT. TRIMITS 1OK
POT. TRIMITS 5K

POT. 1OK 1/2W VARIABLE
POT. TRIMITS 1 K
POT. 1OK 1/2W VARIABLE
POT. TRIMITS 1OK
POT. TRIMITS 1OK

SWITCT?, PO\4IER

CALIBRATION SWITCH
-FLOW SWITCH
i - ! : - : - -

SWITCH, RANGE

TERMINAL STRIP
TERMINAL STRIP

FUSE HOLDER
CABLE, POWER
CABLE, INTERCONNECTING

CABLE ONLY, 25 FEET
GAS SAMPLE HOSE (20 ft. )
GAS SAMPLE HOSE (30 ft. )
15 FT. HOSE EXTENSION
25 FT. HOSE EXTENSION
SAMPLING PROBE

Hfltfr91St o K pHrr.co
G NS LINE FIT-TSR FOA

, 6 T A  C L

3  0062
3  0063
3 0 0 6 4
3 0 0 6 5
3 0 0 6 6
3  0066

3 0 0 3 8
3 0 0 3 9
3 0 0 3 8
3 0 0 4 1
3  0083

3 0 0 3 8
3 0 1  1 0
3 0 0 3 8
3 0 0 4 1
30041

3 0046

3  0047

_!-9.9?3 )
3  0046

3 0 0 5 5
3  0056

3  0054
3 0 0 ? 0
300?  1

3 0 0 7 2

3 0 1 1 3
3 0 1  1 4
3 0 1 1 5

L75t tr

*\*l

3  0 1 0 9

9( D<
50



ALLEN TESTPR,ODUCTS DIVISION

SERVICE PARTS LIST

CO/HC ANALYZER

MOLIL

SERIES
t

PLEASE ORDER BY PART NUMBER

PART
NUMBERPART DESCRIPTION

PART
NUMBER

PART
NUMBER

PART
NUMBER

PART
NUMBER

83 03
83  05
G  1 0 3
D 1 0 5

D 1 0 3
D 1 0 4
E  1 0 1
E  1 0 2
K 1 0 1
K 1 0 2
P C 1 0 1
8702

B304

L302

K 1 0 3
8306
L303
E}307

v 1 0 1
G  1 0 2

G 1 0 1
G 2 0 1
z t o o
Z L O T
z t 0 2
2103
2 1 0 4
z t 0 5
z L 0 6
z r o T
z L o S
z t 0 9
Z L I O
z[r
z 1 L 2
z r t S

CHOPPER DISC
CAL FLAG ASSEMBLY
END CAP
FILTER & DETECTOR
HC & CO WIRING ASSEMBLY
FILTER & DETECTOR ASSEM.
F'ILTER & DETECTOR ASSEM.
FTLTER BOWL, TRANSPARENT
FILTER ELEMENT
MIRROR
MIRROR HUB
PC BOARD ASSEMBLY
PUMP DIAPHRAGM, HYPALON

RING- COMPRESSION CHOPPER
DISC

RING, RETAINING, SOURCE

RING, RETAINING, MIRROR
RUBBER BUMPER
SOURCE MOUNT
SPRING EXTENSION

SYNC & REF WIRING ASSEMBL
WINDOW SILICON

SAMPLE TUBE ASSEMBLY
RE FERENCE TUBE ASSEMBLY
CONDENSER MODIFIED
BULKHEAD FITTING
TEE FITTING (PLASTIC)
MALE ADAPTER 1/B' '  (PLASTIC

3 / 8 "  -  1 / 4 ' r  ( P L A S T I C )
3 / 8 "  -  9 / 1 6 ' r  ( M E T A L )

ADAPTER 3  /8 " -1  /B r r  (PLASTIC)
JAM NUT 9 /16 ' '
L l z t t  O .  D .  TUBE (10  FT)
3 /8 "  O .  D .  TUBE (10  FT)
t l 4 "  o .  D .  TUBE (10  FT)
FILTER DRAIN TUBE ASSEM.
WIRE BRACKET
HANDLE (CABINET) .

3 0 0 7 6
3 0 0 ? ?
3 0 0 7 8
3 0 0 7 9

3 0 0 8 0
3 0 0 8 1
30082
27326
3  0084
3 0 0 8 5
3  0086
3  0087

30088
3  0089

3 0 0 9 0
3 0 0 9 1
3  0092
3  0093

30094
3  0095

3  0096
3  009?
3  0 0 9 8
3  0099
3  0 1 0 0
3  0 1 0 1
3 0 1 0 2
3  0 1 0 3
3 0 1 0 4
3 0 1 0 5
3 0 1 0 6
3  0 1 0 7
3 0 1 0 8
3 0 1  1 6
3 0 1  1 7
2637 I
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ALLEN TESTPRODUCTS DIVISION, THE ALTEN GROUP INC.

21OT N. PITCHER STREET KATAMAZOO, MICHIGAN 49007

PART NO. 25512 AUG. ,73


