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I. N{ERODUETION

The Superpressure-NBS Snoke Density Ctramber provides a fixed volune chramber in which
the total snpke and effluent of nraterials are accumul-ated and photonetrically
rneasured. Ttre Snpke Density Chamber was first developed by the Fire Technology
Scientists at the National Bureau of Standards and described in an ASTM research
synposium in l-956.t Since then, there hlave been nunerous puJclications reporting on its
application and studies of the correlation of results of inter-laboratory tests
tLrrough its use.2

Modifications were perforned in 1998 to acconnpdate FAA "STroke TesL for Cabin
Materials" requirenents using tubular heater and water cooled Heat Fh.x Gage,
replacing ASTM F662 reqtirenents using Open Coil Heater and Air Cooled Radionreter.

There are two (2) burning conditions simul-ated by the Snoke Denslty Chamber: radiant
heat.ing in the absence of ignition and flarning combustion in the presence of
suptrrort.ing radiation. If the test specinen is thernrrplastic, the nelt.ing specinen can
be retained, in the zone of radiant flux and flarne inpingenent. The cumulative sncke
obscuration neasurernents are nnde using a co1lirnated light beam from an incandescent
light source. Thre intensity of light passing through the snxrke is neasured by a
photomultiplier (PM) rnicrophotoneter system capable of detect.ing extrene light level
differences (up to 0.001? of the original transnLitted light). Al-l neasurenents are in
Specific Optical Density, a quantiLative value that rnay be factored to estinate the
snoke potential of the rnaterial under conditions of actual- usage in accordance with
the established geonetrical relationship of:

SPECIFIC OPTICAL DENSITT =OHIC& DNSffi
LIGFIT PATI{ LENGTH X SURFACE AREA

tcross, D. , Loftus, J.J. , and Rober[son, A.F., 'Method for Measuring Srrroke From

BurningMaterials, Fire Test Methods - Restraint and Snpke", ASTM STPNo. 422, 7957.

tcross, D.,  Loftus, J.J. ,  I -ee, T.G.,  Gray, V.8.,  "Snpke and Gases Produced by

Burning Aircraft Interior lvlaterials", NBS B1dg. Sci. Serj-es Bss 18, U.S. Govt.

Printing Office, Washington, D.C., Feb. L969.
p,rendcn ,J.J., "Usefulness of a New Method for Snpke Yiel-d From Species andg ! u l g 9 l r ,

Panel Products",  Forest Prod.,  J. ,  2I ,  23-8, 1977.
I-ee, T.G. , "Interlaboratory Evaluation of Snpke Density Cttamber", NBS Tech. Note

' 1 0 8 ,  D e c .  I 9 7 L .
I-ee, T.G., "The Snpke Density Ctramber Mebhod for Evaluating the Potential Snoke

Generation of Materials", NBS Tech. Note ?57, L/73.

Standard Test, Method for Snnke Cenerated by Solid Materials, NFPA No. 258, May

T 9 7 5 .

"Minimum Requirenrents of Constructj-on Equipnent for Hospital and Medical

Facilit.ies", HE\AI Rrblication (HRA), 74-4000.

"Mi l i tary Specif icat ions, Pad Li t ter" ,  MIL-P36816 ,  3 .3 -2. ,  4.4.6, 6.6.
*Standard Test Method for Specific Optical Density of Snoke C'enerated by Solid

Materials", AI\TSr/ASIM E 662-83.



OHfICI{AL ITEDIS:
- Insulated Wire testing accessories for U.S. Dept. of fransportation FAA/ASTM

F7.06 specificat.ions. Accessories include:

6808601-5700 Straiqht Burner

68086023400 - 20 Gage Wire Franes and/or 58085023500 1,2 Gage Wire Franes

68086037300 Retaining CIip to hold thick sanples

58086031-l-00 Ten (10) Inch Strip ctr,art Recorder (single-pen) for recording PM,
Microphotoneter, and Radioneter outputs. Tlre Recorder uses 68086031300 Blue
Pens and 68086031200 CharL Paper (available in 100 foot rolls).

78024O0L208 Step-Down Ttansforner (230-l-15V) for operation on 208/230v 50/60 Hz

4-5803 Radioneter Calorinreter for recalibration of the 4-5801 Radi-onreLer

4-5802 NSI "SCIP" Program (Snpke Chamber Interface Program) (fBM conpatible
conputer not sutrplied. )

- 4-5804 Snxrke Chanber Modifications to instal-l- conputer eguipnent

- 4-5805 Hardware usied for SCfP Program

IT. INSTALI,ATION

SERS,:ICES AIiID MATRTAI, REQI'IRED FOR OPERJilTICI.I

prior to installing the Snrrke Density Ctramber, ensure thrat. the following items are
avail-able and requirenents are net.

FILTERED CQMPRESSED ATR: Ccnpressed air at 15-25 psi is needed for flarning tests.
Conpressed air at 500 cc/min. to the burner is required. It is reconnended that the
Snrrke Density Ctramber be corurected to Lhe air source with a flexible hose and ffared
fitting (1/a inch) connector.

FILTERD TAP $ATER: For Heat Flux Gage calibration of the F\rrnace tenperature, tap
wat.er at 30 to 60 psi is needed to nraintain body tenperature beLow 392"F (200"C) . It
is reconnended that the Snxrke Density Ctramber be connected to the water source and
drain with a flecible hose artd Swagelock connector.

pROPAlitE: T\,vo lCC-approved tanks of propane in Lhe size }isted in Table 2 are
reconnended (one for standby).

REGO RffiittLATOR3 (or equi\ralent single-stage preesure regulator:

TREGO Conpany, Highway 100 at Rego Drive, Dept.. TR,
El-on College, NC 2'7244



te ao nr '1'r i-ches HzO) , factory set, conplete with POL connector to the propane tanJ<\ v  v a .  v !

and a suitable hose connector to the Snoke Densitv Ctramber.

IiOTE: A SLIGIITIJY HI@IER, PRESSTRE REGTTLATOR IAY BE R&IIfRD FOR SO,IE SAI{PLES IIIAT BURN
VIOLEhELY.

j TRICAL: The 4-580011-5V-ASTM Snpke Density Chanber require 115V, 60 Hz, 50 Hz
single phase, and approxirnately 650 watts of electrical power. A I KW, 230/115V step
dovnr transforner (P/N 78024001208) is required for operation on 230V, 50/60 Hz. The
Snpke Density Chamber should be provided with a separate pou/er servj-ce. fhre 3-prong
power plug on the Snpke Density Chamber and Microphotorneter not only gror:nds the
instrunent but also polarizes the connection. Prior to connecting these r:nits to the
115 \ZAC source ensure that the power outlet neets the following requirernents:

1. Use only a 3-hole, paralle1 blade, gror.:nded power outlet. (NEMA 5-15)

2. Verify that the ground conductor is continuous to the rnain power panel. This
should a1so be gn:or.:nded directly to a water pipe or other eafth ground.

3. deeck the power outlet trrclarity and change the wiring, if requj-red, to ensure
n-anar ml}.,-arftry.

4. Ensure thrat no voltage gradient exists between the ground artd neutral-
conductors.

IiRJIE: CUiNEefION TO CIRCIIITS ITIAT ARE IOT POIJARIZD OR GROIINDF SIIOITLD BE CHECKD BY
LICBiIS'D Ef,,ECITLTCTSI{E! TO PREVETIT IAT.FUNCTIOI{S.

EKHAII9I S'!(S[EM: The Snrrke Density Ckranber must be connected to an odoaust. system
capable of exerting a rninimum of two (2) inches of H2O (negative pressure) on the
Snrrke Density Ctranber with the vent.s otrren and corulected by means of a f}exible hose (Z

to 4 inches in dianreter). The lower vent is operated by the front T handle that
actuates a floor-nor.rnted blower to aid in exLrausting the tesL ef fluents.

V{ARNIIiG:

IOTE:

CI]NNECTICI{ TO AI{ EXIIAUETT SYSIEM UE$IoI}T ST'FT'TCIENI EAPACITY WILT, PBMIT

ESESPE OF IIAZARDOI'S! DISCTIAR@S.

1IIE HOOD OVR. 1IIE CIIAI{BR Al{D PRESSURE REIJfE TO BE CQNNECI@ TO AIV

EXHAIJST SYgtEM TO REIOVE ATiTY RESIDIRL FTTMES $IHEN TIIE CIIAMBR. DooR IS

OPBID.

AI.IBIETiIT TEMPRATTTRE : Cor-rduct all tests in a room or enclosed space having an ambient
(23+3"C) and relative hurnidity of 50+20 percent at the time oft,enperature of 73+5"F

the test.

CHAMBB, PRESSURE I'lOrITORIliilS: The internal pressure of the chranber rnay
va1lf when the enclosed air is heated during the initial pLrase of a test and when the
pyrolyzed sanple start,s to emit it's effluent. The internal pressure can be nonitored

with a draft gauge or a pressr.:re relj-ef and indicator devj-ce connected to one (1) or
npre of tine I/4 inch tube fittings on the cLranber roof (the other fittings can be
connected. to gas sanpling or analysis apparatus). Ttre draft gauge can be purcLrased

from a laboratory supply outlet. Ttre pressure rellef and indicator device is provided

as described on page 1-3. 
?



CHAMBR SAIEIY BIOIIDIIT PAtilEt: A I25 sqLare inch alurninum foil panel taped over the
chamber floor opening provides protection against sudden pressure increases. The
b]owout panel is desigrred for a rnaximum internal pressure of four (4) to six (5)
inches of HzO. Before installing a blowout paneI, thoroughly clean and wipe the area
around the floor opening. Use heavy-duty foil (0.001-5+0.0005 inch thick). Do not
wrinkle the foil since leakage rnEly ocq-rr at the creases. Use a two (2) inch l4yIar
adhesive backed type (Minnesota Mining and Manufactr-rring #351 or 471) to secure foi]
to floor. Do not. butt or fold tape at corners, instead overlap tape at the corners.
A cover fabricated from stainless steel wj-re or opanded nesh can be placed over the
panel to protect the panel. The drip pan should be positioned below the furnace to
catch drips and to help prevent panel danage.

INETAIT,ATTOiT PROCDURE :

The crocedr:re for installinq the Snxrke Density Ch,amber is as fol-lows:

Carefully r.rnpack a1l- items. Do not dispose of any wrappings or cushioning
naterial until all- items have been inspected. Store any unused conpensating
filters in a nanila envelope for future use. Pl-ace Heat Flux Gage in a
dust/corrosive free container. Do not touch front black surface or hrandle Heat
Fh:x Gage by its cabl-e or fittings. Corurection and disconnection of the cable
to the Heat Flux Gage should be perforned by hand. Tools should not, be used in
order to prevent darnage.

If the PM tube and lens housing is packaged separately, install the unit to the
Snpke Density Chamber cabinet.

Place the PM tulce and l-ens housing over the glass window on the top left
side of the cabinet. Afign the housing with the cabinet's as)znrretrical
pins to ensure correct nor.:nting position and sesure with eight (8)

attaching screws provided.

Ensure that the cong:ensating filter and its holder have not been dislodged
in shipnent.. To inspect, renrcve the screws securing the front cover of
the PM ttice and lens housing and note tLrat the conpensating filter hol-der
is securely located on top of the lens bracket.

Renrrve the PM tube frorn its box.

PRECiLIITIO{: DO ri[}T TOTCH IIIE GIASIS ED{\TErOPE OF IIIE PM TttBE. HIIIGRPRINTS ON
TITE GI,ASS EN\TEOPE IilILL DreRJADE TTIE EFFE TI\/ENESS OF TTIE PM TT'BE.

fnsert PM tube into Lhe PM tube housing so thrat the pin enLers the sl-ot in the
housing. Tighten housing screw to secure the tube.

1 .

3 .

4 .
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5 . Pl-ace the Microphotoneter on top of the control box. The four (4) holes fit the
feet. of the Microphotorneter.

fnsert the cable corurector from the PM tube cable into the corurector labeled
"High Voltage" located on the rear panel of the Microphotoneter and l-ock it.

Ensi:re that the IID-2 Filter is inserted in the upper hole of the filter shutter
assembly, D^rg. #BROCI{9. fnstall this assembly into the front. of the PM tr-rlce
housing, with filter side up. Lock clips.

If test data is to be recorded, use a SO-nr-i11ivolt full--scale recorder. Connect
the recorder input to the connectors labeled "l\4v Output" focated on the
Microphotoneter rear panel.

liICIrE: TI{E RECUfiIIEIIDED RECORDER. IS NSI P/N 58085031100. TTIIS IS AI{ OPTIOIaL
ITEM.

Place tLrree (3) sanple holders on the supporL rods as shor^rt in Dag. #BROCI{3.

fnserL furnace into furnace holder, Drg. #BROCI{+ ensuring that the heater side
is facing the sanple holder, with the for:r (4) nxl:nt.ing screws positioned in the
stainless steel channel-s. See Heater Assembly Dog. #68086040400 for top of
heater location.

P1ace the aligling gauge between the furnace and middle sanple holder, D^6t.
#BROC5{3. Note thrat the straight 1ip of the gauge faces the furnace and the bent
lip faces the sanple holder.

Using the four (4) adjusting screws on the furnace holder, adjust the position
of the furnace so that:

8 .

'1 n

1 1 .

1 2 .

The straight. 1ip of the gauge rests on top of the furnace and the vertical
sides of the gauge are fl"ush against. the face of the furnace.

The bent, Iip of the gauge rests on top of the m:i-ddle sanple holder and the
vertical sides of the gauge are flush against the sanple holder.

This positioning ensures tLrat the planes through the furnace and sanple hofder

are parallel. Sone fi:rther minor adjustment. might be required if the pyrolysis
pattern is not centered on test.

13. Wj-th all thrree (3) -sanple holders on the support rods, check that the center
holder is scactly centered from side to side with the furnace. If necessary,
Ioosen the stop collars on the support rods, center the holder and retighten the
stops. With two Q) holders or a holder and radiometer in pIace, one (1) of the
two (2) iterns will always be centered whenever the other is against the stop.

T4. Connect the furnace line cord connector to the heater AC polver outlet on the

chlamber floor, as in above pictr:re Dqg. BROC{4. Conrtect the thernocoupfe cord
to thernrccouple on back of furnace.
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Use Elurner Positidrer 68086035400 instal-ted in sarple trolder. Connect the
burner into the air/propane outl-et on the chamber f1oor, D^rg. #BROCH4, and
tighten the gland nut finger t.ight. Ctreck the alignment of the burner to ensure
that the two (2) outer tips are tA :rnch above the bottom opening 1n the face of
the sanple hol-der and that both tips are located % inch away from the face of
the holder, (refer to Divg. #BROCI{18) . If the burner is bottoned in it.s socket
and the tip height. is too low, raise the burner in its gland nut before
tightening. After tightening the nut. it rnay not be possible to nxlwe or alter
the height. To adjust. he distance between the two (2) outer tips and the sanple
holder face, l-oosen the furnace frane wing screws and noving the frarrre to the
correct position. When the correct position is obtained, tighten wing screw
securel-y. See Btrrner Posj-tioner Dug. #58085035400.

Place the drip pan below the furnace (in front of burner) to protect the
alurninum blowout panel in case a sanple holder is accidentally dislodged. A
separate cover fabricated frorn stainless stee1 wire or opanded mesh can be
placed over the panel for additional protection.

For each flow nreter on the front pane1, ensLrre tLrat the toggle val-ve is closed
(down) .

Connect a suitable line (a flexible hose with a fl-ared t/+ inc]n fitting
connector is reconnended) between the sor:rce of propane and the upper 1/4 inch
gas (refri-geration flare) cori.rrector on the side panel as indicated.

Connect a suitable 1j-ne between a source of clean conpressed air and the lower
I/4 inch air (refrigeraLion fl-are) corueector on the side panel as indicated.

ConnecL a suitable ]ine between a source of cl-ean tap water to water in and
water out to drain with I/+ Swagelock fittings located at rear of chamber.

Connect a suitable hose fron the exhaust blower outl-et to an exhaust hood or
vent. Ttre four (4) inch dianeter blower flange should be adapted Lo a suitable
flexible hose connected to the exLraust system. The exhraust capacity of the
b]ower is sufficient for a two (2) to four (4) inch dianeter hose not exceeding
eight (8) feet in length. The use of an exhaust hose snraller than two (2)

inches in dianreter or longer than eight (8) feet is not reconnended. A hose
Iarger than four (4) inches will decrease the effective perfornance of the
blower. A flange adapter suitable for connecting a two (2) inch dianeter hose
is provided.

Sirnilarly, a suitable hose should be connected to the chlanber door hood arrd
provided with an exhlaust to a location away from the chamber and areas
freq:ented by personnel.

IOTE: TIIE HOSE C0{NECI@ TO IIIE CIIAIIIBR, PRESSTRE REIEF CUiINECTOR SHOII,D BE
COTNECTD TO A SUTTAEII,E CqNIAINB, EOR AIitY O\ZRET.oW.
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IGRNIIG: E{SttRE 1IIAT ALL GASEOUS PRODUCIS ARE CU{PLEIEJY AfilD SAFEY VB{I@.
ITIE PRODU TS PRODUE@ B]T TIIESE TE TS IBY BE HAZARDOI'S.

frrstre that the LINE, IAMP and HEAfIm. switches on the Snxrke Densily Cleamber are
set to OFF. Eesure tkrat the Microphotoneter POWffi. switch is set to OFF.

InserL the line cord plug from the Microphotorneter into one (1) of
the two Q) convenience outlets on the left side of the cabinet.
If a recorder is to be used, the recorder line cord rnay be plugged
i-nto the renaininq convenience outlet.

Insert the line cord of the Snrcke Density Ctramber j-nto a standard 3-hol-e, 115
\A.C parallel blade, grounded outl-et (15 or 20 anpere capability) . (NEMA
Receptacle Configuration 5-15 or 5-20)

$hRNIlG: TIIE POD{IER OttILEf, MITST BE PROPRLY GROUND@ AI{D POLARIZED. IMPROPR
ROIINDI}G Cq'I.iD REST'LT IN A $IOCIC TIAZJARD.

Perform the procedures in the "Clreckout Procedures" paragraph to verify that the
Snoke Density Ch,amber is operational.

24 .

2 5 .

PRESST'RE RELIEF AT.iID I TiU{EIER.

A chamber presslrre relief and nnnoneter, Dug. #BROC{5 (with one (1) inch part) as
illustrated for 58085035100 Blow Ort T\ilce Assembly and 68085035600 Container Assembly
are provided. Arry pressure less than the depth of innrersion of the tube in the glass
jar will be displayed as a displacenrent of the water level in the nanomeLer. Any
pressure excess of the depth of the innersion will cause the excess to bubble through
the waLer r:nti-I the pressure is reduced to the desired level.

Corurect the clear plastic tubing from one (1) of the roof fittings to the manometer,
which Lras rnagnets for noi:nting wherever is convenient.. The other three (3) fittings
are supplied plugged, but can be used for connecting to gas sanpling and analysis
apparatus.

CIIECKOI}T PROCEDT'RES

1 . T\rrn on and check optical system as foll-ows:

Ensure tLrat the lilD-2 filter is in the optical path (upper filter rod on

fitter shutter assenbly is in out posiLi-on) and thlaL the PM tube shutter
is closed (lower shutter rod is in out pcsition), see Dug. #BROCH9.

PRECAIITIO{: ENSITRE IIIAT TTIE Fl[ TIBE rS INETAIJ;D INIO TI{E Ptt{ TIBE HOItSnilG

BEFORE APPLnI{IG HI@I VOLTAGIE. EKPOSN{I3 TltE PM TT'BE TO ROOM
I,IG[*T !{ITnI fiIE HIGH VOLTAGIE APPLI@ V{ELL PERIB}iIEVILY DAI{AGE

ITIE PM IT]BE.

Switch the DISPLAY selector to REIATfVE I\IENSITY. Switch the mu]tiplier

to 1-OO. T\En on Lhe Microphotoneter.

A .



? Open PM tr-rbe shutter (l-ower shutter rod pushed in) .

Adjust the neter to 1OO.O* transrnit.tance by rotating the SENSITIVITY
control. If the neter cannot be adjusted to read 100%, check the light
beam alignnent (refer to the Light Beam Alignnent procedure in Section
VIIf . Maintenance) . Ttre Microphotoneter should be left on and a]l-owed to
stabilize for about ONE (1) hour. Once stabil-ized, readjust to read 100?
transrnittance before proceedinq.

Zero the dark current at the Microphotoneter as follows. Close the PM
T\rbe shutter and switch the multiplier to the 0.1 trnsition. Mjust the
ZERO lsrob until the display reads 0.0. This adjustnent is extrenrely
sensitive and rnay take sone practice.

After zeroLng the Dark Current, switch the mu}tiplier to 100. @en the PM
tr"rlce shutter and readjust the neter Lo read 100.0% transrnittance by
rotating the SENSITIVITY control. If a recorder is used, seL the recorder
pen to the 100E line on the chr,art while the Microphotoneter displays
100.0%. If r.rrnbl-e to achieve the relat.ionship, adjust the RECORD ADIUST
control on the rear panel of the Microphotometer until the spans
correspond.

Close the PM tr-:lce shutter (lower shutter rod in out position) and depress
the Microphotoneter POWER switch to the OFF posit.ion.

2 . Ctreck heater vo]taqes as follows:

Set the HEAIffi. switch to ON.

Monitor HEATER ADIUST METER. Red is HEATER Tenperature. Green is HEATER

Set, point.

Whren HEATffi. Tenperature reaches 500"F, set HEATER switch to off .

Set the LAMP and LINE switches to Of'F.

Ckreck the Ckramber for leakage as follows:

Iit}TE: TIIE CIIAIIBB, ldAY BE TESIED FOR LEAIGGE AT II{IE|TALLATTGiI OR WHEIIE{/R ODORS

ARE DETECTED DT]RTTiil3 OPRATIcI{ TO \TSUTEY TIIA:P TIIE EHAIIIBB. Ig PROPRLY

SEJAI;D. $IE TEST I]SES A I,TAilrcI'IETR. DESCRTBD ON PAGE 7.

Ensure that the HEA.TER switch is set to OFF.
furnace is at room tenperature.)

(test is npre effective when

Close INLEI VEL,II, HC{AUST VRI{T and cLr,anilcer door.

Pressurize chamber to tLrree (3) inches as indicated on
manoneter by opening FT.AME AIR toggle valve (up-position) and

n

E.

F .

A .

(-

D .

A .

(,



rt

F

rotating the needle-valve control of the FT,AME AIR flow neter
cormtercloc]<rari-se (open) .

Close toggle and needle vafves. Tine the decrease in pressure from thrree
(3) to two (2) inches on the manoneter. The miniru-Elt tirre for operation
shotrld rrot be lees ttran 5.0 minutes.

If chamber does not adequately naintaj-n pressure, check the following
rtems:

a. Make sure all plugs are in place on chamber. Vent.s should be closed on
both the chamber door and chamber blower. Ersure chamber door is
cl-osed.

b. Plug brrrner fitting. Using ai-r, pressure test chramber whil-e col-d.
Take chamber up to about 4". Snoop l-eak Detection wil-l- now work
better.

c. Ctreck that the seal- around the door is Light. The bl-ow out assembly
should be checked with Snoop frorn the bottom of the ckramber to ensure
the flow neters are cl-osed when testing. Using the radioneter air
hose, check all fittings on rnanoneter for leakage. frtsure that all
fittings below the chanber are t.ight and tkrat all screws on chamber
door are Light.

F. If chamber stiII does not adequately rnaintain pressure, replace the
aluminum foil panel as described in the "Ctrantber Blowout. Panel
Replacenent" paragraph in Section VIII., Mal-ntenance.

The Snoke Density Ckramber is instal,l-ed and ready for operation. Perform
the steps in the "Daily Setup Procedure" paragraph in Section V. to
prepare the chamber for a test run.



III. PRINCTPI,ES OF OPM,JATION

System Operation, the Snxrke Density Test Method and the Controls and Indicators on the
Sncke Density Chamber are described in this section.

SY TEM OPRATToI{

The Snpke Density Ckr,amber provides a sealed test chamber, an electrical furnace and
gas burner, and a photometric system with a col-Iimated light beam passing through the
chramber to enable snxrke production studies of naterials and assemblies. Additional-
instrunentation. i.e., pressure gauges for ncnitoring internal pressures, can be
connected to roof-rncunted fittings on the chamber without breaking the seal. The
thernn] output of the furnace and the air/gas rnixtures for the btrrner are cal-ibrated
to ensr:re the air/gas nr-ixtr.res for the burner are calibrated to ensure standardization
of test nethod. fnitially, only the furnace is turned on with the LINE and HEATER
switches and adjusted to an approxinnte therrnal output with the HEATER TEMPERATURE
ADIUST control. V{Lren the CTIAI\4BER TE$,PERATIJRE neter indicates that the waII
tenperature of the chamber hras stabilized aL 95oF, a calibrated Heat Fh.rx Gage is
nl:norl in frnnf of the furnaCe and Connected to the chamber'S tap water supply. The
v r s v v s

water supply is adjusted by the Heat Flux Gage flow neter to naintain the Heat Fl-ux
Gage tenperatr:re r.:nder 392"F. The HEAIER TEMPERATTIRE ADJUST control is then adjusted
r:ntil a precalibrated slgrral Level is obtained at the Heat Flux Gage MILLIVOLTS neter
and jack with the Heat Flux Gage body still- under 392"F. When these level-s are
obtained,, the output irradiance of the furnace is at 2.5 watts/."&t0.05 watts/clrf. For
flaming elq)osure tests, a six-tube burner is connected to the chamber's air and
propane supply lines and centered in front of the sanple holder. Calibrated FTAME AIR
and GA,S flow meters ensure a ratio of 500 cc/min. for the air and 50 cc/min. for the
propane. Proper orientation of the sanple to the furnace and burner is assured
through the use of support rods with adjustable stops to support and align the sanple
holders.

The light beam and PM tube are oriented vertically in the chamber Lo reduce snoke
stratif ication effects. Ttre light source is a tr.:ngsten lanp and l-ens system ncunted
in a light-tight. box bel-ow the cLr,anber. T'lre lanp is operated at reduced regulated
voltage (4+0.1 \DC) to assure long lanp life and negligible spectral- variations. The
larp is isolated frorn the j-nterior of the chamber by an optical window in the chamber
floor. This optical window incortrrorates an electric heater to minirnize srnrke
condensation on the window. The PM tube j-s contained within a housing nor.nted over
the optical window on the chamber roof directly above the light source. The PM tube
converts the intensity of the light beam Lo corresponding electrical signals. These
signals are measured ard displayed as RELAII\E INTENSITY unit.s (* Transmitt.ance) by
the Microphotoneter. The PM tube housing contains a shutter-filter assembly. The
shutter is used to intern:pt the light beam during the O? T?ansrnittance cal-ibration
adjustrnent or to prevent PM tube fatigiue due to extensive light intensity.



The filter j-s a neutral density 2 (L c"TTansrnittance) fi-lter which will attenuate the
light beam light levels, this filter can be rennved from the optical path to extend
the neasuring capabilities of the system. The PM tube Iens housing also contains a
nounted conpensated filter (s). This filter was initially selected during final
testing of the cLramber to enable the Microphotoneter to indicate 100* Transrnittance
with the SENSITIVITY control when the followinq conditions are net,:

MULTIPLIER switch set to 100;
chamber purged of sanple effluent;
light beam on and PM tube shutter open;
neutral- density filter is in the optical path; and
both opt.ical- windows are clean.

Arry shift of intensity above or below 100? Transrnittance, usually due to discoloration
of the optical windows, PM tLrbe replacenent or PM tr-rbe aging, carl be conpensated for
with the SENSITfVJTY control. However, if the shift is beyond the range of this
control, Lhe conpensiating filter must be changed to one (1) or nxf,re of the nine (9)

filters supplied. With the Microphotometer set to 1008 Transrnlttance, guantitative
nreasurenents of the continuous decrease in light transrnission as the snoke accunrulates
in the chamber are rnade. A recorder should be conrtected to the Microphotoneter to
obtain a ? Transrnittance versus time pIot.. Sanple reaction to the therrnal exposure
can be obsenred through the front door glass window. At the end of the Lest, the
sanple is displaced from the front of the furnace by the sanple positioning control.
A brief sunnary of the Snrrke Density Test Method and the Derivation of the Specific

@tica1 Density are presented in the following paragraph. The conpensating filters
are numbred from one (1) thrrough nlne (9) with the lower numbers havlng the greatest

optical density and a value of about 0.1- opt.ical density per step.

$fiOKE DEhISINT IEST MEtrIOD (SEE ASII{ E552)

The Snpke Density Test Method enables quantitative neasr.:renents of sncke by providing

a light attenuation versus tine plot for the specinren r.:nder test. Ttre nnxinn-rm
quantity of snpke accunmlatj-on as well as the snoke productlon rate is obtained. The

results of the snpke neasuren€nts are reported in terms of specific optical density.

The concept of specific optical density perrnits studying sncke characteristics of
rnaterials in terms of the area of specinen involved, the vol-ume of the chamber and the
optical path length of the light beam. Specific opt,ical density provides the basis
for predicting the snxrke density that can be developed by the sane product. in other
fire-i-nwolved areas and in other encl-osure volumes.

The equation for converting
Microphotoneter or recorder
Bouquer's or Beer's laws:

percent T?ansmittance (?T) values obtained on the
to specific optical density (D") values is based on

Ds = G [fogro (1-00/T) ]



Where logro OOO/T) equals the optical density and G represents the geomeLrical factor

for the Snoke Density Chanber. G is derived from the dimensions of the oposed sanple

area (A), the chamber volune (V), and the light beam path (L) as follows:

LA 3  f t  x  0 .0456 f t

The volunes of the furnace and door recess are less than 1 percent and nay be
neglected. For exanple, the specific optical- density when the Microphotonreter
indicates tLrat the percent light transmittance has been reduced to 1% T is:

Ds = 132 lfogro (1_00/r)]

Ds = 132 [logro (100/]-)l = 132 t2l = 264

Table 4 directl-y conwerts Microphotoneter or recorder data (? Transrnittance) to
specific optical density based upon the above relationshlps. Ttre conversions for the
first decades are presented in table and grraph form.

CTbIIROL AIqD INDICATOR,S

The controls, indicators, and connectors used on the Snxcke Density Cttamber are
described in the following paragraphs. Each item described is i-l-l-ustrated, Dug.

#BROCIJ4 and keyed to its associated description.

CmMBR, EEBINET

G =  V  =

Convenience outleLs

Inlet Vent Control

Sanple Positioning

D<haust Vent

18 ft3 = ]-32

Provide 1l-5 \lAC po\^rer for the Microphotoneter and recorder.

Controls the vent airflow into the chamber, before and after
testing. Also used to prevent negative pressure during test.

Allows the sanple to be displaced from front control- without
opening the chamber door.

Erabl-es chamber to be purged of the gaseous control products at
the end of a test. hlhen in the OPEN position, an outlet vent
within the chramber opens and the exLraust blower activates to
vent the chanber.



CSTIROL PANE (Dt,tg. #6808502080098)

LINE Switch #g

.Lt_N!; l-norcator

LAMP Switch

IAMP Indicator

HEAIER Switch

HEATER Indicator

L,AMP VOLTS jacks #5

HEAT FT,IX C'AGE
jacks

HEATER
TEIVFERAIURE
ADruST control- #5

HEATER
TENPffiAIURE

}fiAI FT,T]X GAGE
MILLIVOLT METER #7

C}IAMBM. TEMP.
METER "C or "F

FI,AME GAS #8

Lights when po\^/er is applied.

Switch controls the application

Lights when power is applied to

Switch controls the application
coi l .

of power to lanp.

larql.

of power to the furnace heater

Switch controls the application of 1-15 \/A:C po\^rer to the lanp,
heater, and exhraust blower circuits.

Light.s when power is appli-ed to FGATER TB/PERAIURE control.

Provides test jacks to check lanp voltage (4+0.1 VDC).
Adjustnent opening on side of control paneI.

Provides nonitoring jacks to check Heat Flux Gage
output sigrral when furnace is calibrated. This nn-rst be
conrrected to a ten (10) rnillivolt high inpedance readout.
instrunent.

Controls tenperature l-evel- applied to the
furnace heater coiI, to obtain the required 2.5
watts/cni irradiance.

Ttris indicates tenperature applied to the furnace
coil. Thi-s tewperaLu.re is controlled by the TIEATER THVIPmATURE

ADJUST control, ds required by the radioneter recalj-bration.

Ttris settinq nust be rechecked before each test.

Prcnrides digital Heat FIux Gage readout when
calibrated.

fndicates tenperature of rear chanber waI1. Al-1
tests nmst be trrerforned at ckranber tenperatr.re above 35'C or
95 "F .

Controls the flow of propane to the burner when associated
toggle valve is open. When needle-valve control is conpletely
counterclocJs,vj-se, the flow is at the rnaximum. Flow rate i-s
indicated by the center of the floating ball and corresponding
gradient on Lhe glass tdce. Ttre f low rneter val-ue indicated in
the attached inspection report will provide a flow of 50
cc/min. when the FTAME AIR flow neter is passing 500 cc/m-in.

Control-s the flow
associated toggle
conpletely

of air to the burner when flow nreter
valve is open. Whren needle-va1ve control is

FIAME AIR #9



counterclocJfi^/ise, the flow is at the rnaxinn:m. Fl-ow rate rs
indicated by the center of the float.ing bal1 arrd corresponding
gradient line on the glass tube. The flow meter value
indicated in the attached inspect.ion retrrcrt will provide a flow
of 5OO cc/min. when the FT,AME C'A,S flow neter is passing 50
cc/rnin.

HEA| FT,IIX CAGE Enables the Heat Fhx Gage to be nnintained under
WATER #10 392"F needed for cal-ibration by controlLing the air fl-ow to the

Heat Fh:x Gage when associated toggle valve is open. When
needle-va1ve control is conpletely courttercl-oc}<iuise, the flow
is nraximum. Flow rate is indicated by the center of the
float.ing ball and corresponding gnadient line of the glass
tube. The flow neter value shovne in the attached inspection
report is for infornetion onIy.

FEAT FLTX CAGE
wATm. # 11

FI,AME A]R \U\LVE

FI,AME GAS \ALVE

Controls application of water from wat.er supply
toggle valve to the Heat. Fh:x Gage flow meLer. IJp position is
open and dov,m trnsition is closed.

Controls application of air from air
FT,AME AfR flow neter. UP position i-s
closed.

Controls application of propane from
supply to the FT,AME GAS flow rneter.
down position is closed.

supply toggle valve to the
open and down position is

propane toggle val-ve
Ilp position is open and

HEATER zusE #39 Provides overload protectlon for the furnace 16 an'peres heater
circuit.

GAS SAF'ETY SHT}T OFF V?IIj\TE

CAI}TION
T\rrn off gas flow neter and gas pilot valve. The chambers nain power switch nmst be

on to energize gas safety valve. Thre safety valve switch and the red "on'' Iight are

located on the bottom left corner of the instrunent panel.

1 .
2 .
.<

T\rrn on gas safety tank.
T\rrn on chambers rnain power switch.
T\rrn on gas safety, shut off va1ve switch. The red light i-ndicates gas is on to
flow neter and gas pilot val-ve.

BITRNR FLAMETITS I@{ITOR

Open gas pilot valve and ignite pilot. Adjust flane to
approxi-rnately t/z inch in lengLh.

B. Open air and gas flow neter valves. Move piIot. flanre across burner

flanelit,s (in either direction) . NCIfE: Pilot fl-anre wray need to be readjusted.
While r-:nder Lest, thrree (3) rninutes is the naximum ti-ne perrnitted for flane re-
ignition of "Horizontal and 45 degree Pil,ot Burner Flanel'its".

L4

A .



CAI}TTON
Vihile burner is not in use, turn off gas pilot vaIve, air and gas flow meters,
safety shut off vafve switch, and gas supply tank.

PIIPT BI,RNR. POSITIOiIR.

gas

A. fnstall burner trrcsj-tioner, P/N 58086035400, into a sanple holder.
It is reconnended that. a sanple holder with or without trough be
used so1ely for this trrcsitioner.

1. Install holder on suptrnrt. rod in front of burner. See D^,9.# 58085035400, and
Snpke Ctramber Instruction Manual, Dng. #BROCI{18.

IiIOTE: Ttris alignrent procedure is ddre without ignitiqt of flarelits.

MICROPHqTMETR.

For a description of the Microphotoneter controls, indicators, and corurectors, refer
to the i-nstruction nranual- supplied with the Microphotoneter. Once the 0 and 100
calibration values have been set with the light beam of the Snpke Density Ctramber, the
RELATTVE I\I"IENSfTY scale becones percent T?ansmittance (?T) . The ?T indicated nmst be
read in conjr:nction wiLh the MJLTIPLIffi. switch. For exanple, with the MULTIPLIER
switch to the .1 position, the 0-l-00 scale is read as 0 to .1 ?T scale. Thus an
indication of f i f teen (15) is a 0.015 ?T.

MT]IJTIPIJIffi.

POSITIch[
METR
SCAI;E

SCAITIIrc

FAEIOR

RiAl,i@ TRJANSMITTAI{TCE

r00
1 0

1
. 1

1
1

0 -100
0-100
0 -100
0 -100

0-100
0 -100

1
.10
.01

.001 -

.0001-
.00001

0-100
0 -10
v - a

0 - . 0 1
0 - . 0 0 1

WITI{ ND-2 FILTB
0-100 ?T
0-10 aT
0-1 ?T
0 - 1 ZT
WITI]OUT }TD-2 FII,TER
0- .0 r_  ?T
0- .001  ?T

The SENSITIVIW control is used to establish 100 %T. Ttre output jacks on the rear
panel provide output 8T signal to an optional 50 rmr recorder. ltre value of ?T is
recorded and used to deterrnine the equivalent Ds value from either Table 4. Output
signal is adjusted for 50 millivolts output at 1-00%T. Output. inpedance is 5k ohms at
50 rnillivol-t.s. Red jack is plus and black jack is gror:nd.

PM FIIJTR,-SHUIAB, A'SSEMBLY DTC. # BROCIIg

1. Filter Rod

2. Shutter Rod

Wkren out, ND-2 filter is in light path. Wlren pushed in, ND-2 filter
is out. of light path.

V'lkren out, shutter is closed, thus preventing the chamber
Iight beam from reaching PM tlllce. With shutter closed, 0? T is set
on Microphotonreter. WLren pushed in, shutter is open thus enabling
the passage of the chamber light beam to the PM T\tce.

15



rV. PERFORIIANCE CHARAEIERTSTICS AT.ID SPECIFIEATIONS

SPECIMEN SIZE: 3 by 3 inches + 0.03 inch and up to and including 1 inch thick with art

oposed area of 2.562 W 2.552 inches.

BURNR: Six (5) tube muttidirectional burner operating on 550 cc/rninute Lotal- flow
of gas/air rnixture. Mi:<tr:re consists of 500 cc/minute air at 25 psi+5 psi
and 50 cc/rninute propane at 8.5 inches of HzO. A Straight Burner (P/N

58086016700) is available for wire and other special tests requiring an
unidirect.ional burner .

HEiAT F:LUX GAGIE IRRADIAIiICE z 2.5+0.05 watts/cm' over 1 inch (2.5 cm)
dianeter opening with a body tenperature
under 392"F.

F ILTERS:  N ine  (9 )  compensa t ing  f i l t e r s  and  one  (1 )  neu t ra l  dens i t y  f i l t e r

COMPENSATING FILTER NO. OPTICAL DENSITY (APPROXIMATELY)

CIIAMBER VOLI]ME:

LIGHT PATH:

PHOTO DETECTOR:

POWER REQUIREMEITI:

LIGHT SOI]RCE:

CITAMBER WALL

1l -5V,  50 /  60 Hz (Approx imate ly

Incandescent lamp operated at

6 5 0  W a t t s )

4 + 0 . 1  D C

Chamber  wa l l  ma in ta ined

1 8  f t 3  ( 0 . 5 1  m 3 )

36 inches  (9L4 mm) ver t i ca l -  l i gh t  beam

Sel -ecLed Mic rophotometer  us ing  PM tube w i th  S-4
spec t ra l  response,  w i th  min ima l  dark  cur ren t  a t
maximum gain.

TEMPERJATURE DETERMINATION :
Thermocouple mounted to wal l - .
a t  3 5 " C  o r  9 5 " F  m i n i m u m .



V. OPRATION

This section contains the procedures tLrat are used in preparing the sanqrles for
testing, cal-ibrating the test equipment, conducting the flarning and non-flarnlng test,
cal-cul-ating specif ic optical density values and reporting the test resul-ts. The
procedures are in accord with the NFPA-258-764 and ANSI/ASTM E662-B3s Standards. For a
more detailed description of the operating procedures, obtaln copi-es of these
standards from their respective oreapi2alions.

lEgT SPEEIMETiIS

Observe the fol-lowing guidelj-nes when preparing nnterial for testing.

ST7,E

The test results are valid onfy for the thiclsress and form in which the rnaterial is
tested. Cut the rnaterial into thrree (3) inch squares, *0, -0.03 inch ('76.2 by 76.2,
*0, -0.8 nm). ilp to and including one (1) (25.a nm) thiclsress can be acconnxrdated.
Specinens greater than one (1) inch thick must be sliced to one (1) inch thicJsiess.
If required, test each original (uncut) surface separately.

ORTBIIATION

If specinen hras pronounced grain patterns
specinens in two (2) or mcre orientations

ASSn|BLY

or other non-isotropic properties, test the
and retrrcrt aII results.

Select specinens, which are representative of the rnaterial to be tested. Test. flat
sections of sane thiclsress arrd cong:osition. Substrate or core rnaterials shall be the
same as those for the intended application. If the rnaterial will be elposed to a
potential fire on either side, test both sides of the sanple. Wlren an adhesive is
intended for field application of finish naterial or subsLrate, the prescribed tlpe of
adhesive and it,s spreading rate shall be noted and used for test. Finish rnaterials,
including sheet larninates, tiles, fabrics, and other rnaterials secured to a sr:lcstrate
with adhesive and conqrcsite nnterials not attached to a substrate, nray h subject to
del-amj-nation, cracking, peeling, or oLher setrrarations effecting their sncke
generation. To evaluate these effects, it nray be necessary to perform supplenentary
tests on a scored (s1it), oqrcsed surface or on interior layers or surfaces, when
supplenental tests are perforrned, record the nethods used and the test results in the
reporc.



1 .

2 .

Use the following procedure for screening and for conparative tests of finished
naterials without a norrnal substrate or core:

Use standard testing procedures for rigid or senui-rigid sheet rnaterials,
regardless of thicJaress.

If the assenbly system of the combustible base rnaterial is not specified, apply
the paints, adhesives, etc. to the snDoth face of L/a inch (5.+ nm) thick tenpered
hrardboard, with a norninal density of 50 to 50 tU./tt3 (0.4 to 0.s glcmt), using
reconnended application techniques and coverage rates. Conduct separate tests
on the hardboard alone and record the results.

Appty film sanples (paints, adheslves, etc.) intended for application to
noncombustible substrate nnterials to the snxroth face of 'l inch (5.4 nm) thick
Marinite l/cenent board, with norninal density of 1-20 1n./ft3 (t.g g/crn3), using
reconnended (or practical) application tecLrriques and coverage rates.

Staple fabrics (or their flexible films that tend to shrink, bunch, blister, or
pul1 out from r:nder the specinen holder with it's alurninum foil wrapper) to the
rnillboard backing. Position horizontally at the center and at the center of the
qnadrants, five (5) wire staples: approxinateLy,AW % by 0.02 inch (L2.1 W
6 .3  by  0 .5  nm) .

I\OTINTI}G

Cower all specinrens across the back, along the edges, and over the front surface with
a single sheet of alurninum foil with the dull side in contact with the specinen. The
alurninum foil thiclmess should be 0.0015+0.0005 inch (approxirnately 0. O+ nrn) .
Carefully trim the foil away to eq>ose the entire face of the sanple without cutting
through or othennrise danaging the oqnsed surface. Do not Iruncture or urulecessarily
wrjnkJ.e ttre foil when wralping the specinen. Fold foil to rninimize losses of nelted
rnaterial from the bottorn of holder. Cut. and berrd foil forward at the spout. to perrnit
fl-ow of nelting naterials. Back specinen with a sheet of ,4 (12.7 nm) thick i-nsulat.ion
rnillboard and sesure specinen and rni.llboard with spring and npdified C-Shape retaining
rod or sirnilar device. Do not deform ccnpressible specinen.

IiDTE: NETrtpORS SCImTTII{IC'S gAIrtpLE HOLDER IS PRO\IID@ WIITI Tl{D (2) WIRE RETA.INmS TO
PREVEIIT ETIE SAT{PLE E:RO{ DRTPPIIiNS OUT.

For carpet. and other resilient rnaterial-s where thiclsress is difficult to define or
where the specinen projects beyond the face of the sawple holder, the following
optional nrrr:nting procedure nray be used (this procedure uses an adjustable retaining
clip as shonn in Urug. #68086037300) .

l-. Place a sanple holder face down in contact with a fl-at surface. Insert the
carpet rnaterial in the holder with the sanple surface facing down.

2. Conpress sanple by placing a 3 x 3 x % inch steel plate (weight

about. l-.3 1b.) against the sanple.

4



SAMPLE TESrII{il3 GT]IDE,INES

N[X{BM. OF TEST SPECIMENS!

Conduct three (3) replica tests under non-flarning pyrolysis and three (3) replica
tests of the sane material under p1n:olysis with flarning. WLren any result. (s) exceeds
the rninlmum val-ue by nore than 50* for no apparent reason, test an additional tLrree
(3) sanples in the sarne test, npde and report the average of al-l- six (6) tests in said

node. When one (1) or m)re sanples derncnsLrate abnornal behravior as discussed in
"Test Lirnitati-ons", run an additional- three (3) tests 1n the sane npde but average
only the resul-ts of the sanple dennnstrating norrnaf behavior. (See TEST LIMITATION. )
Prior to testirrg but after conditioning, record the weight of each sanple. Ccnparison
of the respective weights with the individual optical density results nay assist in
assessing the reasons for variability in results.

lEgT I,IMITATTOI{S

rF r+rrina f-I.,a f-aSL, One (1) or fircre of the thrree (3) repliCa Sanples diSplays abnorrnal
behavior, such as:

1. Specinen falling out of the holder;

z .

4 .

5 .

Mel-Led naterial- overflowing the sanple hol-der trough;

Self -ignitj-on

Flane Liplets
pyrolysis.

of the sanple in the non-flarning pyrolysis nxrde.

being extinguished even for a short tine during the flarning

Displacenent of the sanpJ-e under tesL from its caLibrated position 1n front of
the furnace and pilot burner.

An additional three (3) replica sanple tests shoul-d be perforned.

Only the norrnal- test resuLts should be retrnrted and averaged, but. the occurrence of
the abnornal beLravior shralI be noted.

If npre than three (3) of the six (6) tests reacted abnorrnal-l-y then the tesL procedt-rre
nny be considered r:nsuitable for this rnaterial.

The test nethod has proven sensitive to srnall variations in sanple geonetry, surface
orientations, thickness, density and conposition. It is therefore inportant to cut
sanples to the sane dinensions and Lo record Uhe lnitial weight with each sanple.
Pre-selection of sanples with identical weight,s and/or thiclcress rnay reduce
varj-ability but. rnay not reflect the true variability of the norrnal naterial-.

CI]I{IDTTIc[{II{lG

Pre-dry the sanple for 24 hours at l-40+5"F (50+3"C), then condition them to
equilibrium (constant weight) at an ambient tenperature of 73+"F (23+3"C) and a
relative hurnidity of 50+5 percent. Use a forced-air
novenent conditioning chramber and support the specinen in a rack that allows access
surfaces 

i o
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PROCDT'RE

CI{AII'BR. CIIECKOI}T

Ensr:re the cLlanber is free frorn contarninants, especially the optical windows
separating the Microphotorneter and light source housing from the interior of the
chamber. Ctrarred residues on the sanple holder and rods should be renoved
between tests to avoid contarnlnation. If necessarlr, clean the cLramber by
perforrning the steps in the "Test Chamber Cleaning" procedure in Section VfIl.,
Ivlalntenance.

2. hrsure that perforrning the "Ctreckout Procedures" paragraph in Section f I. ,
Installation, prop,erly seals the chamber.

3. ff burner is installed at this point, remcve burner. To ensure correct
radioneter neasurenenL,s, the furnace is calibrated without the burner in place.

Place empty sanple holder with insulating block and spring and retaining pi-n rn
place on the support rods directly in front, of the furnace.

Close the ch,amber door.

CIIAMBM, $NRMT'P

After establishing the chanber is adequately clean and properly sealed,
applied to the chambr and the chamber is allowed to warm up. V{hen the
the center surface of the back waII reaches a steady state value in the
95+4"F (35+2"C), the chamber is ready for furnace calibrating or sanple
procedure follows:

power r_s
tenperatr.ire on
range of
testing. The

1 .

2 .

.̂ t .

q

Open the Inlet Valve.

Cl-ose the ft<haust Vent.

Set the chamber LINE switch Lo ON.

Set LAI@ switch to ON.

T\rrn the Microphotoneter POWm. switch to the ON position and set the IVIULTIPLIm.

switch to 100. Adjust Microphotoneter to 100 *T using the SENSITIVITY Control.

During the initia:. I-2 hours the display nny drift down scale due to "Burning
in,, of PM TUlce. Readjust to 1-00 8T. Sone tubes nny require one (1) to two (2)

days to stabilize.

PRECAIITIO{: THE Ft RIBCE RiADIATES HIGEI IEMPRiLTIUREIS TO rHE AITACENI

!{ELI, II{AIT CATiT PRODT'CE ERRO{EOI'S REST'LTS ON ST'BSEgT'E\TX

TESS. TO PRE1/ENIT OVBIIEATIIiI3 1TIIS $nLrJ, ALVBYS PLACE A

SAI{PLE IIOLDR. y[ItrI AI\T II{S[II,ATIC[{ BIOCK DIRECILY IN FRONI

OF :JTE ST'RFACE.
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7 .

SeI HEATER. switch Io ON. Set The HEATER TEIvFERAT\JRE ADJUST control t.o The
previous radioneter calibrated setting. If this is an initial wann-up for the
chamber, use the control setting noted in the attached inspect.ion report.

Under optimum conditions, a1low one (1) hour rninimum for the CI{AMBER TEMPERAT'I-iRE
neter to indicate 95'F. Under adverse conditions, an anrxj-liary heater nray have
to be used to reach the proper wal-l tenperature. Conversely, the chamber
exhraust blower nay be used to decrease the wal1 tenperature to 95"F.

FURTiIACE CAIJIBRJATTO{

V'lhren the chamber wall- tenperatr.rre stabilizes at 95'F (35"C) or above, calibrate the
furnace irradiance output with the radioneter. This calibration should a1so be
perforned at periodic intervals, nornnlly once per test day before a test run. The
procedure follows:

PRECAIITIOT{: DO NJI IIANDITE HEA$ F:IIIX GMIE B:f ITS CAEILE OR TOIroI THE FRONI BLACK
suRFacn.

1. Connect a 10 rnillivolt full-scale high inpedance r€ter or recorder to the Heat
Flux Gage MITiLIVOLTS jack on the control panel of the Snpke Density Chamber
and/or turn on Heat Flux Gage Meter.

2. Set. Heat Fh:x Gage on the support rods, next to the sanple holder. Do not place

Heat Fh:x Gage directly in front of the fi.rrnace at this tine. Renove protective

cap frsn Heat Fl-r:x Gaqe.

3. Renxlve cap from the Heat Flux Gage electrical- connector on chlamber
floor. Connect Heat Flur Gage water hoses and electrical cable to the
appropriate coru:ectors on cllanber floor, IIAf.ID tighten the el-ectrical cable.

PRK;AIITION: TIIE HEAE FT'IIX GAGE IS A DEL,ICJ\TE EIISIRIX@IT. DO ]WT

ALIOW HEjAT FT.IIX GA@ TO REMLIN IN ITIE CHAI{BB, IINI-'ESS

HEAT F:LrD( GAGE VIATER rS O{ (3 TO 5 GAr,.^R.). DO N('r

AIJ€W HEAT F:LIX GiAGE TO RTSE ABO\ZE 392'F. TIIE CHAMBER,
AIIDSIPHRE IIAY CrcNIAIN CORROSN/E PRODUqIS. DO Tin}T I'EjAVE

ET,ID( GiA@ IN CIIA}IBER, FOR TKTEND@ PERTODS.

HEAT

4. Pr:sh Heat Flux Gage directly in front of furnace heater (displacing eq)ty sanple
holder toward rear against the back stop) and close the cLramber door.

5. Open (up position) Heat Fh:x Gage water toggle valve and rotate associated
needle-valve control cotntercl-ocl<urise Lo start waLer f1ow. With the chamber
door closed and the inlet vent opened, adjust the water flow (: to 5 gal./hr.)
to rnaintain terncerature undet 392oF.
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Adjust heater tenperature (arrow up or arrow down on HeaL Meter Adjust) to a
reading of approx'inately 1350"F, A11ow heatertenperature to stabilize and note
Heat Flnx Gage mV reading. Deterrnine mV's required for 2.5 w/an2 from sheet.
supplied with Heat Fh:x Gage. If noted reading is higher than whrat is required,
adjust therwxrcouple at rear for F\rrnace in (to the right) or out (to the left)
if reading is lower. A reading within +0.2 mV will be sufficient,. Tighten
thernrccouple.

}iOTE: PARJAGRAPH #5 SITAIiI, BE PRFORIID I'PON RE[8JV:AL, C|\/RIIAI]L, OR
R@IJACEMEIiIT OF Ft RlqCE ONI'Y. fiil'T TO BE PEREORMED AS EVRY DAY CALIBRiLTION.

rT MAY BE NECESSARY TO READ]I'S'T TIIE 9ATM, FIOW AS I{Eit, AS IITE
Ft,RI\RCE TEI{PBATT,RE TO OBtrAIN ITIE SfABILTZED HeaI Flux @gE OI}TPT}T
$IIIIIJE SrtLL I,EINIAINIf{fr3 UNDR. 392"F BODY TEMPRiATURE

Fine adjust Heater Tenperature to rnaintain required mV reading +0.03 mV by
adjusting Heater Tenperatr.rre up or dovnr accordingly.

Record waLer flow, HEATER TEMPERATURE, and CS{AMBER TEMPERATURE rneter
indications. These indicaLions can be used to approxinrate control- settings
for future calibrations. The HEATffi. TEMPERAfl.JRE rneter setting must be
rnaintained tLrroughout all tests until the furnace isrecalibrated with the Heat
Flux Gage.

$IARNTIG: I'EIE INE SI,AXED GI.o\TES AND/OR STIITAEIT.E TCICS TO AVOID DIRE(T
q]NTACT WITII HEATF SURFACES.

8 .

Slide Heat Fh.:x Gage front front. of furnace.

Close Heat Fl-r:x Gage ITIATER toggle valve (down) .

Disconnect. Heat F1r.:x Gage water hoses and electrical cabl-e and renxrve
Fh.rx Gage from chamber.

Place Heat fh-rx Gage in a dust./corrosive-free container.

Replace cap on Heat Fh:x C,age electrical connector on chamber floor.

10 .

11 .

L Z .

13 .

14 .

t_5 .

Heat

Ttre Snpke Density Ctr,amber is now ready to test sanples. For non-flarning
oq)osure tests (with burner renpved), perform the test procedure described in
the following paragnaph. For flarning elq)osure Lests,first perform steps 15
through 19 then perform the "Test Procedure".

Install and iginite burner as follows:

$u\RNBG: DO li83lT TO(roI FURIiE|CE, STJPPORT ROD A.SSEMBLY OR SAI{PLE
IIOI,DRS. KEEP I{A}IDS A$AY FRq{ EREA DIRECII.Y IN FRCbIT OF
FI'R\ACE HEA:IER..

Center a sanple holder directly in front of the furnace.

Connect burner into the air/propane outlet receptacle on the chamber floor
and tighten the gland nut finger tight, Deg. #BROCI{4.

22
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(" Check the aligurent of the burner Lo ensure that the two (2) outer tips
are L/4 inch above the bottom opening in the face of the sanple ho1der and
that boLh tips are located Ll+ inch away from the face of the holder
(refer Lo Dug. #BROC}I18). Tighten the gland nut.

Open the FTAME GAS Toggle swj-tch (up position) .

E. Rotate needle-valve control on the FT.,AME C,AS flow neter countercl-ocJa,vlse
r:ntil indicator is between ten (10) and fifteen (15) then innediately
igrdte burner with a nntch.

1 a Allow burner to flane for one (1) minute and then adjust needle-va1ve control- on
the FT.,AI"IE gas flovineter r:ntil the indication equals the value shovrn in the Gas
Flane Calibration Orrye supplied with the Srnrke Density Chamber to ensure a gas
flow of 50 cc per rninute.

@en the FTAME AfR toggle switch (up position) and adjust needl-e-valve on
the FTAME AIR flovnreter r.rntil ball indicates the value shovm in the F]ane Air
Flowmeter Calibration Cunre supplied with the Snpke Density Ckranber to
ensure an air flow of 500 cc per rninute.

The flane tiplets, when properly adjusted, will be bl-ue in color and will just

inpinge on the surface of the sanple holder face. Whrere difficul-ties are
encountered or where florruneters have been replaced, the calibration of the flow
neters rnay hrave to be checked by perforrning the "Burner GaslAir Flow" paragraph
in Section VI.

r '7.

1 8 . Thre Snxrke Density Ctr,anber is now ready to obtain data from a flarning eq)osure
test in the presence of supporting radiation. Perform the 'Test Procedure" in
the fol-lowing paragraph.

TE T PROCDT'RE

The following procedr-rre assunres tLlat. :
The Ctr,amber Lras reached a steady state condition.
The F\rrnace is calibrated and if a burner is used, that the air/gas fl-ow rate is
set per Calibration Curves supplied wifh the Srnrke Density Chamber.
The Sanples are properly prepared and npunted in sanple holders.

Ensure that the PM tube shutter is closed, the ND-2 filter is 1n the light path
(botfr rods on the filter-shutter assenbly are j-n the out trrcsition), and the LAIvF
switch is set. to ON.

T\rrn the Microphotoneter power switch ON. Set the MULTIPLIER switch to 0.1.
Set the DISPIAY switch to REIAIIVE f\ITENSITY. T\rrn the SENSfTIVJTY ]ceob full
clocl<rruise. Ttre PM tube, though conpletely shielded from the light beam, wi-ll
generate a srnaIl current called dark current. Dark current is npst evident
dr:ring high sensitivity (gain) rreasurerrents and is effectively cance]1ed when 0
tT is established on the MicrophotolTeter display.

D .

z -

l .

3. Adjust the ZERO control- r:ntil the display indicates 0 REIJATIVE INTENSITY units
(0? Transrnittance). If a recorder is used, set recorder pen to the 0? fine on
charL (with Microphotoneter indicating 0? Ttansmittance) .
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Ii[}TE: DO NIT AD.lIrEtr TI{E DARI( CTRREVI CONIIROL IIIIIIOT}T REPEATIIiG SIEPS 1ITIROUGH
3.

Set the MULTIPLIER switch to 1OO.

Open PM tr-rlce shutter (lower slu:tter rod in) .

Rotate the SENSITIVITY control until the display indicates 100? T?ansmittance.
If a recorder is used, set recorder pen to the 100? line on the chart (with
Microphotoneter indicating 100? Transrnittance). If urnble to rnatch recorder
span to Microphotoneter span, adjust the RE@RD ADJUST control on the rear panel
of the MicrophotorTeter i:ntil spans correspond, or a span adjust on the recorder
if it is so equipped. Set recorder chart speed to one (1) inch per rninute.

ftrsure that the chamber exhaust vent/blower is off by turning the exLr,aust VfltlI
now to the CI-oSE position. ("Close" pilot light will- turn on.)

Ensr.rre that the inlet vent is partially closed. Ttre inlet vent j-s conpletely
closed only when the Microphotoneter indicates the presence of snreke. However,
during a test if negative presslrre develops (usually after an j-ntense sanple
flarning reaction) parUially open the inlet vent to equalize the pressure.
Nornrally, the cllamber pressure as observed with the wranonreter is positive (++Z

inches) . As a result of the pressure rise, the FIAME AfR and C'AS flow rneters
indications nay change. Readjust indicat.ions r.:ntil they nntch the calibrated
val-ues to rnaintain proper flow rate. Marry users provide inlet venting by
leaving the chamber door slightly open, with the handles against the face of the
door rather than against the latch surface. Ttre inlet vent j-s then used for
relief of negatj-ve pressure on1y.

Mor:nt the loaded sanple hol-der on the supporL rods, next to the enpty holder.

Push loaded sanple holder directly in front of the furnace (enpty holder wj-ll be
against the back stop of the suptrnrt rod).

Irmrediately start. the recorder chart drive and close cLramber door (or l-eave
slightly open if being used for vent.ing).

Conplete cl-ose the inlet vent (or the chamber door) when the Microphotoneter
indicates a decrease in I Tlransrnittance.

10 .

1 1 .

L2

13. Record any observation perLinent to the burni.ng and sr*rke generating properties
of the rnaterials r:nder test.. A,s the t Transmittance of the light beam decreases,
increase the Microphotonxeter sensitivity by the multiplier swltch to the next
range. For each range, allow the neter indication to decrease to 10? or
slightly less before selecting the next rarrge, i.e., with WLTIPLIER switch set
to l-00, reset to 10 when i-ndication falIs to l-O? T?ansrnittance.

Cover the chamber door window with window cover P/N 68086035800 if the light

level decreases into the 4s decade to avoid possible light scattering effects

from room light. T?re window cover is easily installed by bowing it into the

c l ips .
24
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r1  .

Ttre .1 range is the highest sensitivity range of the Microphotonxeter. To
n€asure ? Ttansnuittance below this range trrerform the following:
- with MULTIPLIR switch set to .1 a1Iow neter indication to decrease to 10?

of ful1 range. If the ND-2 filter has a value greater tLran two (2) , all-ow
i-ndicati-on to decrease to below 10?.

- Reset MULTIPLIER switch to one (1).
- Renpve the ND-2 filter frorn the light path by pushing upper filter rod in

the turning rod to lock. When neter indication decreases to 10? of full
scale, reset MULTIPLIER switch to .L. TLre rewoval of the ND-2 filter
provides an additional two (2) decades of sensitivity (see Table 4).

Continue test for a period of tLrree (3) rninutes after a rninimum light
transnLittance va1ue is obtained or after an oq)osure of twenty (20) rnlnutes,
whj-chever occurs first. If desired, the test nay be extended beyond twenty (20)
rninutes if the minimum light transrnittance level hlas not been reached. Sone
test periods rnay be specified for periods of less than twenty (20) minutes.

Terrninate the test as follows:

A .

B .
(.

D .

Innediately dj-splace sanple holder from front of furnace by pulling the
sanple-trrcsitioning rod.
Set recorder chart speed to a slower cLr,art speed to conserve paper.
If ND-2 Filter was rerrpved in step 15, reinsert filter into light path
(upper filter rod out).
Set Microphotoneter MJLTIPLIR. switch to L00. R.mge ckranber within one
(1) minute after terrninating the test by rotating exhraust \ENT control to

OPEN and then opening the inl-et went (or by slightly opening the clnmber
door). Whren purging, always open floor vent to start the blower before
opening the inlet vent (or cLranber door). "o;)en" pilot Iight. will turn
on.

18 .

2 t .

22 .

$BRNIIG: TIIE PROD(KTS PRODIICED B:r P:|ROLYSIS AI{D Bt RNnre OF THE IBSEULALS ItNDm.
IEST IIAY BE CSRCIIiTGENIC, TO)C[C, IRRTTASITiil3 OR OIITERSIISE IIAZARDOI]S'.
AI{ AIII(ILIARY BREAIIIII{I3 DE\,ltCE AI{D PRqIEqTwE GLA.SS IAY HAVE TO BE UilIRN

BEFORE OPENIIG CTIAIIIBR, D@R. I]SE GIOVES AND/OR STIITABLE TODGS TO

A\IOU) CTTIA T lIE:trI IAZJARDOT'S RESIDT'ES. BT'IYL GT.oVES IIAVE BEEN FOT]ND

ST]ITABLE FORIII@EY CORROSr\/E RESIDT'ES.

When rnaxinn-rm ? TYarrsrnittance is obtained, open cLranber door. Renxrve loaded

sanple hol-der and place under an exLr,aust. hood to cool.

Continue orhr,austing the chamber for one (1) rninute to ensure that the ulti-rnate
nnximum ? T?ansrnittance has been reached. Record this value as Tc (Clear beam).

Close PM tube shutter (lower shutter rod out) or set Microphotoneter POWER
switch to OFF.

Clean the lohrer and upper optical windows with a1cohol- or an anrnrniated
cleaner. Wipe dr1r using soft tissue paper.

To obtain snrrke neasurements of the other sanples, repeat procedures from
step 1.
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TEST RESI'I,TS

The results of the test nny be reported as follows (refer to Table 5 for a suggested
fornrat of the retrrcrt) :

l-. For each sanple tesL rure, tabulate the ?T/Minute data from the recorder chart
paper. Norrnally three (3) test nns are nnde and the data tabulated in three
(3) tables.

Obtain and tabulate the equivalent specific optical density (Or) for each ?T
Va1ue. Any value of ?T can be directly converted to its eqr:ivalent Ds value by
using Table 4. For exanple:

At. twelve {f2) rninutes a value of 0.035 ?T (:e x 1O-3 &T) is reported. To
rreasure this leveI, the MJLTIPLIR. is set to .1 and the IJD-2 filter is in the
optical path. The ?T vertical arrd horizontal coluntes in Table 4 establish that
a 35 x 1O-3 *T value is equal to a D" vafue of 455.

Average the D" value tabulated for each rninute of the test. Use this average
value of D" for the renaining conputations.

At the "ResulLs" section of the report:

Record the lowest 8T obtained and the t.ine for the snxrke to reach this
va1ue.
Record the rnaximum specific optical density (m by converting the average
l-owest ET obtained to its equivalent D" from Table 4. If the ND-2 Filter
was renrcved for this neasurefient, and higher accuracy is required, it may
be necessary to add a correcting factor to this D" value. Refer to Tabl-e
3 .

C. Record the t.ine for the srncke to reach 90t D*.
D. Record the clear beam transrnittance T. value. this value was obtained
in step 20 of the "TesL Frocedure" paragraph.
E. Obtain and record D" equivalent of the T.value frorn Table A-1 or Table
4. Ttris value id desigrred D. and is used Lo correct the rnaximum specific
density vafue (q ) as foflows:

D6 (corr) = Do - Dc

At the "Ootional Presentation of Results" section of the report:

Record the tine for the srrcke to reach a D" value of l-6 (%T=?5. ) . This

value nray have !o be obtained from the recorder data.

?

4 -

A .

q

A .

Find the greatest change of D"
Divide this D" value bV tvso (2)
the interval.

R=  D"
2

Record this rate.

(D") over any two (2) rninute lnterval test.
to obtain the rnaximum rate R per nrinute for

C. If running aerospace tlpe sanples, an average of Qn value should be
cal-cul-ated at ninety (90) seconds after the start of the test.
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SYgTEld SIT}.IDOPIIN PROC@T'RE

1. If burner is ignited, close the FIAME C,AS and AIR toggle val-ves (dovun) and shut
of f propane supply at the LariJ<s.

If sanple tests are not conducLed daily, turn of the furnace by setting
}GATER switch to OFF. If tests are run dalIy, allow the cLr,amber waLl to
rernain heated by either using an ar-rxiIiary 500 watts heater placed in the
chamber or by reducing the tenperatr:re to the furnace by 50* with the
HEATER TEMPERATURE ADJUST con Tol.

PRECAUTTON: I-,EiA\iittiG IIIE FURIiBCE llrRl{@ ON AT IfS }lORldAL OPRiATII\G TEMPRATT RE
9I'ILL PRODTre PRBIATI'RE FATI.,I'RE OF TI{E HEJLTR, COIL.

Set I,AMP switch to OFF.

Set Microphotoneter POv'lR. switch to OFF.

Ensr.rre PM tube shutter is closed (lower shutter rod out) .

6. Ensure that the chamber j-s free from contarninants, especial-Iy the lower artd
,,nrcr nnr-i.s4f windows. rf necessary clean the chamber by perforrning the "Testuyt/v! vyer

Ctramber Cleaning" procedure in Sect.ion \IfIf., Maintenance.

4



\rI. CSLIBRATION PROCEDITRES

This section contains the procedures and guidelines for cal-ibrating the optical
system, burner alr/gas fIow, and radioneter of the Snpke Density Ctramber. The overall
cal-ibration of the Snxrke Density Ctramber can be perfornred using SRM 1006 Afpha-
Cel-l-ul-ose for non-flarning and SRM 1007 ABS plastic for the flarnlng npde. These
wraterials can be purckrased from the Office of Standard Reference Materials, National
rnstitute of Standards and Technology, Gaithersburg, Maryland 20760.

OSTICAL STSTNI

Ttre 529 tLrrough 924 specific optical density (D") values in Tabl-e 4 were derived using
an ND fj-lter with optical density of 2.00. Sj-nce the optical density of this filter
may vary from r.:rrit to unit, these D" values nay have to be corrected for filter
deviation (refer to Tab1e 6-l- for the correction factors). However, even if the
optical density deviates by as much as 5 percent from the 2.00 value (2.1 to 7.9), the
nraximum D" error would be equal to thirteen (13) . Therefore, the nrargin of error for
the 529 to 924 D" rarrge would only be frorn 2.4 Lo 1.4 percent. Since in any
flannability test procedure, accuracies greater tLran 90 percent are questi-onable,
correcting for filter deviation may not be required. Ttre optical- density of the ND
filter supplied with this Snxrke Density Ctr,amber is given in the attached inspection
reporL. Ttie optical density of this fil-ter nray h rechecked by perfonning the
following procedure:

1. Ensure that the PM shutter is closed and that the ND-2 flIter is in the light
path (both rods of the filter-shutter assembly in the out position).

At the Microphotoneter, set:

- ltultiplier switch to 100
- POhIER switch to ON

Place several thin tissues on the l-ower optical- window or use a neutral density
filter of approxinnEely 2.5 ND value in place of the tissues.

4. @en the PM tube shutter (lower shutter rod in)

5. Place additional tissues on the lower optical window and reset the MULTIPLIER
switch until the nreter indicates approxinntely mid-scale when the MULTIPLIffi.
switch is seL to the one (1) range.

Adjust the ZERO control r:nti] an indication of exactly fifty (50) is obtained.
Do not disturb the tissues or ZERO control- setting after an indication of fifty
(50) is obtained on the one (1) range.

SCT MULTIPLIffi. SWiICh tO 1OO.

z .

6 .

7 .
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8. Renxrve the ND-2 filter (upper filter rod in) from optical path. If the ND-2
filter is exactly two (2), the neter will indicate exactly fifty (50). However,
if an indication higher or lower than fifty (50) is obtained, a correction
factor frorn Table 3 rnay be applied. For exanple:

Calibration procedure obtains a rneter indication of fifty-five (55). Therefore,
actual optical density rating of the ND filter is 1.96 (refer to Table 3).
Correction factor for thj-s filter is -6 (refer to Table 3).

Record the correction factor for the futr:re reference. Use this correction
factor whenever srncke density rreasurerrents are nade without the ND filter in the
optical path. For exanple, a value of O.O0O45 3T (45 x 1O-s ?T) is reported.

Ttris measurement was obtained with the MULTIPLIER switch set. to .1 and the ND
fi]ter renxrved.

Table 4 establishes that a 45 x 1O-s ?T is eqr-ra1 to 705 D".

With a correlation facLor of -6 this D" value becomes 700. This D" value would
be recorded for the 0.00045 ?T indication.

9. Renove the tissues or neutral density filter from opt.ical window and restore
Snpke Density Ctramber per procedures in Section V., Operation.

BURNB, GAS/ATR F:IOW

A certified wet or dry gas neter nray be used to neasure the individtral gas flows at
Lhe gas and air inl-ets on the rear panel. A voltmeter nny be used in constructing a
nranifol-d and cor:necting its inlet to all six (6) of the burner tiplets.

A11 flow neter calibratlons or checks of flow neter calibration nn-rst be perforned with
the burner in place and with both the air and gas flowing. Ttre total flow must be
adjusted Lo assure 550 cc/rnin, assuring that the air flow differentials, setting the
propane flow alone without. the air and with the burner in place will produce an error
in the propane flow (usr:al1y about 10 to l-5? low) .

HEAT T:LIX GAGE

Ttre Heat Flux Gage calibration must be checked periodically. A standby cal-j-brated
Heat Fh.rx Gage P/N 4-5808 is reconnended to check the Heat Fh-x Gage. Contact us if
your Heat Flux Gage needs to be calibrated. Ttre user nray pr:rchrase the P/N 4-5803
Calorineter for calibration verification or recalibration by the user.



VII. PRECAI]TTONS,

IrERNni[Gtg

LIMTTATIONS, ATiID TIAZARDS

Assure that all gaseous products are ccnpletely and safely vented. The products
produced by these tests nay be carcinogenic, toxic, irritating, or otherwj-se
hazardous. An auxiliary breathing device and protective glasses rnay hrave to be wo n
before opening cLramber door. Use butyl gloves and/or suitable tongs to avoid contact
with hazardous residues.

The power outlet must be properly gror.urded and polarized to prevent a shock hazard.

Use insulated gloves and/or suitabl-e Longs Lo avoid touching heated surfaces. Keep
hands away from the front of the furnace or burner.

Wear butyl rubber or other suitable gloves and protective clothing when cleaning the
chamber to avoid contact with toxic and irritating resj-dues.

PRECiilIttrch{g

Do not touch glass envelope of the PM tube. Fingerprints on this glass will degrade
the PM tr.rbe operation or cause erratic indications.

Dposlng the PM tr-rlce to room Iight, when high voltage is applied could pennanently
danacre the PM tube.

Do not hnndle Heat Flux Gage by its cable or touch the front, black surface.

Do not leave the furnace turned on at its nornal operating tenperature for any
extended period, as this will produce prernature failure of the heater coil. To
protect the chamber sidewall from excessive heaL, always place a sanple holder with a
Marinite I block directly in front of the furnace.

Do not use Windex6 glass cleaner or other wa>c-containing products when cleaning the
optical windows in the cLr,anber.

LIMITATIOD{S

The cLramber should be tested for leakage at installation and periodically to verify
proper seal.

Handle corTpensating filters only by the edge to prevent changing optical density value
with fingerprints.

'Drackett Conpany



1 .

\rIII. }fiTI{rIBIANEE

Operator perforned rnaintenance of the Snrcke Density Ckranber is limited to periodic
cleaning, light beam adjustnent, and to replacing the Heat Fh.rx Gage, PM tube, and
fuse. ALl- other neinterrance shoul-d be perforned by our service representative.

PRIODIC I@IINIENNT.ICE

TEST CIIAMBM. CLEA}III{il3

The chamber nu.rst be kept clean to ensr:re correct snxrke density nreasurenents. After
n:n:ring a series of tests, the inner wal-ls of the chamber, the optical windows, and
the sanple hol-ders nay accumul-ate residues. TLre fol-l-owing cleaning procedure will be
nxrre effective if the chanber walIs are kept warm.

llreRNlliG: IN|E BUTII, RITBBR OR CIITIR SUITABIiE GIOI/ES AI\ID PRCfEefr\ZE CI.OTIIIIIil3 DITRIIiIG
CI,EANII$E TO AVOID CU\TTACT WITTI To)CIC AIIID IRRTTATTVE RESIDTJES.

Use ethyl alcohol or a non-wax, non-abrasive glass cleaner to clean the optical
windows in the chamber.

PRECAIITICtiI: DO lWt USIE WINDTK GLASS CL;E;N{R OR CIIIIR. $At( C€hITAINIIIG PRODIICTS.

Use ethyl alcohol or annpniated cleaner to cl-ean the chamber door window.

Renpve any ckraned residues on the sanple holder, support rods and chamber
wal-ls. Annxrrrj-ated spray detergents arxJ soft non-netallic scouring pads can be
used.

LIGTT BEAM ALIGSIMENI

The J-ight source provides a collinated light beam inside the chamber, which is
centered within the upper window facing the PM tube. The alignrnent of the light beam
should be checked periodically or whenever the lanp is replaced.

Construct a paper aliguurent guide using the dinensions given in Dug. #BROC}I13.

Attach and eenter gnride to upper optical window in chamber using transparenL
tape.

Set the Chamber LINE Switch to ON. Ensure tLr,at Lhe PM tube shutter is cl-osed
(lower shutter rod is in the out. position) and thlat the Microphotoneter POI{ER
switch is OFF.

2 .

3 .

1 .

z -



4

q

Set IAMP switch to oN. Light beam should enter chamber from lower optical
window on chamber floor. Ttre light beam will- not be exactly circular but will-
spread out and should conpletely fill the inner two (2) inch circle of the
gruide.

If necessary, adjust light beam as folfows:

Renxlve cover from lower lens housing (Iower rear of cabinet.). Loosen fens nount
screws. Adjust lens assembly by noving assembly until light beam conpletely
fills the 2-inch circle. In extrene cases, adjust the lanp socket by loosening
the securing screw tLrrough the floor of the housing. Tighten the lens nprmt
screws. Replace cover.

Renpve guide.

Renpve front cover from the PM tube and lens housing, Ddg. #BROCH14.

Renxrve conpensating filter from holder from the lens bracket. Loosen the lens
npr;nt screws and adjust the lens npunt until the light beam colruetges to a point
at the disc aperture of the PM tube housing projecting into the top of the l-ens
housing.

Ret.ighten the lens rrolmt screws and reinsert the conpensating filter holder into
the lens bracket.

Replace the front cover.

Realigrrrent rnay require changing the conpensating filter. Perform the

"Conqrensating Filter Selection" procedure to deterrnine which fil,Lers should be
used.

6 .

'7

r_0.

1 1 .

C€S{PBISATII{TS FILTR SELE TION

This procedure j-s used to select the proper colTg)ensating filter whenever 100?
Transrnittance cannot be obtained on the Microphotoneter. Wratten fj-l-ters or screens
(obtained from industrial photographic supply sor-rces) rated from 0.1 to 0.9 ND cart
a1so be used to obtain l-OOt Transrnittance. The procedure is usual-ly performed after a
PM tube is replaced.

liil]TE: HANDLE FILTERS BY TIIEIR DGES. FII'II3RPRINfS WIITTJ PRODIICE ADDITIOBL
OBSCTRATION BY AS MttCH A.S ND = 1.

l . At the MicrophotoneLer, set:
- MULTIPLIER switch to l-00.
- POWR. switch to ON.

Ensure that the PM tube shutter is open (lower shutter rod in) and ND-2 fi]ter
is in the light. path (upper filter rod out).

Etsure that the light beam is on and tLrat both optical windows in chranber are
clean.

z .



+ . Rotate the SENSITIVITY control- r:rrtiI the display indicates 100 ?T. If 100? T is
obtained, the corq>ensating filter in the PM tulce housing is the correct one.
Terrninate this procedr.rre. If however, an indication of 100 ?T is r:nattainable,
go to step 5.

Close the PM tr-:lce shutter (lower shutter rod out) .

Remcve the front. cover of the PM tube and lens housing, DI^g. #BROCIJI4.

Renrrwe hol-der containing the conpensat.ing filter from the lens bracket.

Replace cover and secr.rre with the retaining screws to prevent light leaks.

@en the PM tube shutter (lower rod in) .

10. Select. filter rated above arxi below the original filter value.
Al-ternatelyplace each filter over the optical window in the chamber floor

r:ntil 100 &T is obtained by adjusting the SENSITIVITY control. (If indicatlon

is above 100 AT for a1l- the filters, use a combination of two (2) filters at a

t ine. )

1 1 . Close the PM tube shutter (lower shutter rod out).

12. Rernrve the front cover of the PM tube and ]ens housing and place fil-ter (s)

that obtained 100 ?T into holder. Reinsert hol-der in the l-ens bracket and
replace cover, ensuring that the cover is light tight.

13. Open the PM tube shutter (lower shutter rod in). Recheck to see if 100 ?T can
be obtained.

14. Cl-ose the PM tube shutter artd set POWER switch to OFF.

15. Store renraining conpensating filters.

q)RREEflIVE IIAINIEIBI{ICE

HE;AT ETTIX GAGE IBINIEMIiICE

If loss of Heat Fh:x Gage sigrral or erratic signals occurs, uncouple the electrical

connecLor, cfean contacts, and recouple connector.

If the bIack, front of the Heat Flux Gage is blistered or badly scratched the Heat

Fh-rx Gage rnay need to be replaced. Contact us for instructions in returning the unit

for replacenent. A standby calibrated Heat Flux Gage is reconnended to recheck the

calibration of the standard Heat Flux Gage.

The optional P/N 4-5803 Cal-orineter provides rreans for verification or recal-ibration

by the user.

q

6 .
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PM TT'BE REIJACEMENI

The P/N 47-1,62L6 PM tube is specifically for the Snpke Density Ctramber. Ttre use of a
PM tube obtained from a source other than Newport Scientific, Inc., even though the PM
tube is of the sanre rnake and nrcdel, may not give the stability and conpensation
required for proper photonetric neasurenents.

Set power switch on Microphotorreter to OFF.

PRECAI}TTOI: TIIE Hr@MLTAGIE MttST BE OF:F TO ENETRE T]IAT TIIE HI@I\rcLTAGE IS IIqr
APPLID TO TIIE PM II,BE IIIHILE IT IS OIIT OF ITS HOLDR.. EPOSII{G TIIE
P![ TT'BE TO ROCII{ I,I@TT VqITH ITIE HT@I VOLTA@ APPLIE) COT'LD
PRMAI{E\ETJY DAI{AGE IIIE NEW PM TT,BE.

Hold the protruding base of the PM tube whil-e loosening PM tLilce side retaining
screw. Rerrcve PM tube from housing.

Ensure that the glass envelope of the new P/N 47-L52L6 PM tube is clean and free
of fingerprints. Insert new PM tube carefully into PM tube holder. Insert PM
tube holder into the PM Lube housing ensuring that the pin on the holder enters
the slot in the housing. Tighten the side screw to lock the PM tulce holder into
the housing.

Perform Lhe "Conpensating Filter Selection" procedure to ascertain if a
different filter is needed to conpensate for the chraracteristics of the new PM
tube. (See note below *.)

Close the PM tr.:be shutter (]ower shutter rod out.) and set POViER switch to OFF.

CIIAMBM, BIO9{tf,I}T PAI{ET, REPI,ACEMENI

Renrrve all foil and tape frorn chamber floor area.

Ttroroughly de-grrease and wipe area around floor opening.

*$ilJfEr AIJOW O{E (1) TO Tlll0 (2) HOTRS F1CR "BURNIIiIG nF' OF PM TIBE F:RClt{ IIV
APPLT@. SOIIE TT'BES I{AY REQUIRE G{IE (1) OR T1Il) (2) UEYS TO STABILTZE.

3. Cover opening with heavy-duty alurninum foil (0.0015 + 0.0005 inch thick)
ensuring tLrat foil is wrinkle free.

4. Secure foil to floor with 2-inch wide lnlylar or cloth adhesive backed tape.
Al-]ow tape to owerlap foil one (1) inch, with reneinj-ng one (1) inch adhering to
the floor.

z .

q

1 .

2 .



I.AMP RESIACE!,BST

To minimize corrosive effects of the test effluents, the lamp leads are soldered
directly to the lanp base. When replacing the 1amp, the lamp and its leads must be
disconnected and removed as one unit. The procedure follows:

Set LAMP switch to OFF.

Remove cover from lower lens housing (Iower rear or cabinet).

Trace leads from Jamp base to the main terminal board.

Tag terminal board connectors and then disconnect leads from terminal- board.

Twist lamp to unlock from socket. Renpve lanp by pulling leads through rear of
socket.

fnsert l-eads from new lamp through the opening at rear of lanp socket.

Secure lanp by twisting it 1n lanp socket.

Connect lamp leads to terrninal board.

Remove dust by carefully wiping lamp, lens, and lower optical window with l-ens
brush or tissue.

10. Check lanp alignment by perforrning the *Light Beam Alignment" procedure.

HEAf,B EI'SE REPIACE!,IEDi}.I

1

2.

Set HEATER switch to OFF.

Remove back cover on CONTROL PAI\]EL. Remove fuse from inside CONTROL PAI{EL, left
side.

Check for continuity across fuse.
A050f020 or equivalent.

ff open, replace fuse 16A ampere, Farraz

Place fuse in fuse holder. Restore power to heater.

HEAf,ER MEER SEI'TP

1 .

2 .

3 .

4 .

6

Press and hold for three (3) seconds UP key and DOWN key.

Press "M" key until "In" appears. Set to "H" (UP & DOWN keys).

Press "M" key until \\C F" appears. Set to "F".

Press "M" key until "rL" appears. Set to "0" (zero).

Press "M" key until "rH" appears. Set to "1600".

Press "M" key until \\0t1" appears. Set to "hT".
35
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t u .

1 1
J - l _ .

L2.

13 .

14 .

1 q

11  .

18 .

1-9.

13 .

1 A

Press

Press

Press

Press

Press

Press

Press

Press

Press

Press

Press

Press

Press

Press

Press

"M" key until "HSC" appears. Set to "3".

"M" key until \\Ot2" appears. Set to "prA".

"M" key until \\HSA" appears. Set to "2".

"M" key until \\I,At" appears. Set to "nf,A".

"M" key until "rP" appears. Set to "off".

"M" key rrntil \\P L" appears. Set to t'100".

"M" key until "dSP'( appears. Set to "nor".

"M" key to return to Control Set Point.

\M"  key  un t i l  *Pb1"  appears .  Se t  t o  "68 " .

1 \M"  key  un t1 I  \ \ rE1 "  appea rs .  Se t  t o  "L .71 - " .

\ \M"  key  un t i l  " rA1 "  appea rs .  Se t  t o  0 .02 " .

"M" key until \\ATO" appears. Set to "0" (zero).

"M" key until "rH1" appears. Set to "l-600".

"M" key until "AUt" appears. Set to "0" (zero).

"M" key to return to Control- Set Point.

IROUEILESH@TITG

Troubleshooti-ng should be done only by an Electronics Technician. Refer to
Drvg. #680860208985 and 68086020898W. For maintenance inforrnation on the
Microphotorneter or other accessories, refer to the appropriate lnstruction manual.
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TABI,E 1 . ITEIG! ST'PPLIE) T{ITTI CIIFIMEIR./SPARE PERTS I.IST

QINNTITY PART NTIMBER. DESCRII{flIG.I

1
1
1
!

I

1

1
1
1
5
1
-L

I

1
1

1
1
I
1
!

z

1
1
1
1

68086019100
68086035500
58086017s00
58086009100
58086040400
6 8 0 8 5 0 3 1 0 0 0
68086004500
680860L7200
58086017000
4-5807
4 -  5808
4 7 - r 6 2 L 6
68086026600
68086013700
P1869002300
58086018700
P1020021600

aroraorunoo
6808503s800

Ccng:ensating Filters Graded set of nine
Container Assenbly
DuaI Shutter Assenbly
Furnace Aligrurent Tool
Furnace Assembly with Ttrernxrcouple
Flange Adapter B<traust Fan
Drip Pan
Sanple Holder with Drip Retainer
Tlrcugh Burner A.ssembly
Microphotoneter
Heat Flr.x Gage Assembly
Photonn:ltip1ier T\:be and Cable
Filter Housing Assembly
Microphotoneter Housing Assembly
Hex Wrench
Filter Assembly
U-TUbe lvtranoneter
Instn:ction ManuaL, Snrrke Clr,amber
Instruction Manual, Microphotoneter
Cal-ibration SheeLs, 3 Ffor,'r Meters
Calibration Sheet, Radionreter
Presstrre Test - Cabinet Assembly
Burner Positioner
Window Cover

TABLTE 2: PROPAIiIE TAlilK CAPACfTTES

CAPACTTY
(r.Bs)

APPRO]CIATE TESTS
PR, FILIJII{I3*

DIAM}I'ITJ[(

(INCHES)
HEIGIIT
(I}iICHES)

10
20
30
40 (ALUM. )
rool2oo

450
750
1500
2250
3000
NONPORTABLE
TNSTALTIITIONS

1 1
11
l_1

I4
l_ at

20-1, /2
26 -L /2
34- t /2

*Based on a reguired propane flow of 50 cc/rninr:te dr.rring flarning test, a nr-ininn-m
tine of 20 rninutes per test sanple and the usr:al three (3) replicate tests
specified. Ttrese tanks are sold and refilled by bottled gas conpanies.



TABI,E 3
Met

Indicator
q)t]-caI Densr-ty
of the ND Fil,ter
log PgP=D

cbrrect]-on FacEor*
To Be Mded To
Table A-1- or Fig
529 Eo 924 Ds Val-ues

rqeEer
Indicator

Optj-caf Density
of the ND Fi]ter
log Po /P=D

correcE]-on
Factor* to Be
Added To Tabl-e
A-1 or Fig A-l-
529 to 924 Ds
Val-ues

3 1
5 Z

3 3
J +

3 7

40
4I
+z

43
44
45
46
47
48
4 9
50

2 .2L
2 . r9
2 . L 8
2 . L 7
2 . t 6
2 . L 4
2 . r3
2 . r2
2 . ! r
2 . L O
z . u >

2 . 0 8
z . v  I

z  - u o

z . v )

2 . 0 4
2 . 0 3
2 . 0 2
2  . 0 1
2 . 0 0

+ z t

+25
+24
+22
+2O
+19
+I7
+15
+14
+13
+l-1
+10

+8
+'7
+5
+5
+3
+z

+I

U

5l_
52
53
54
55
55
57
58
59
O U

61
6 Z

63
64
55
56
6 l

58
69
70

t . 9 7
J - .  v o 3

t . 96

r . 94
! . Y 5 +

! . Y Z

r  -91-
t - . 905
1 ( ) n

r_ .90
1 . 8 9
I . U ' '

L -87

1 . 8 5
t _ . 8 5

- 1
- 3
-4
-5
- 6
- 7
- t ,

- 9
-10

1 a- I f ,

- L Z

-13
-].4
-L4
-15
-16
. L I

- l_at

-19
-20

Corrections Are To Be Applied To The Ds Values Equivalent To The 0.01 To 0.001 %T and
0.00001 oZT Values Onlv.



Tabl-e 4 converts the Microphotoneter or recorder data (8T) to specific optical density
(O=) values for the Snpke Density Ctranber. Ilre conversion for the first six (6)

decades are given in both tabular form.

1. Select the Transrnittance Range row that has the ?T value. For exanple, if value
is 0.15 AT, use the 1- to 0.1- row.

2. Use the ?T vertical row and horizontal- colunul to find the D= value. For this
exanple, 0.15 ?T (rs x 10-2 ?T) equals 3?3 Ds.

CqD{VRSIGiI OF t lRiAI{SMrtrrANCE TO SPECIFIC OPTICAL DEIiIE'ITY

Pl$#lwlE'r'!iR5

AIiD
&T

1 2 3 5 5 7 9

TRANSVIITTA}trCE
RA}ISE

sPEerFrc oPTrcAL DEhISTTY (Ds)

WLTTPLIER:
]-OO WITH ND-2
r A ! I K

100 To r-0 8T

80
70

6

I J

20

f,

L2 Ll_
! >

4
11
L8

I

l_0
L7

9
2
q

ro

2

l-5
7
L4

t
'7

L4

bU
(n

40

z>
40
s3

z4
3 9

5l-

z t
J I

50

zo
J O

48

zo
J 5

2>

34
+b

24
J J

45

2 3

32
22

5 I

Z I

30
41

JU
20
10

bv

r5z

6 l

d v

!27
8?
t22

b4t

84
II7

oz
6 Z

113

b U

t >
l  n a

5 9

77

tu5

5 /

75
702

'73
q e

11

95

WI,TTPLItr.:
10 WITI{ ND-2
T f ! I 4

l-0 To 1 ?T

yua,t-u

BO
70

I J6

t+f,

L5Z

13 7
L44
t)z

L 3  I

]'43
151

IJb

L43
150

.L36

L49

1 4 1

148
L4I
148

r34
140
t47

I JJ

r_39
r+o

133
]-39
t46

b U

40

161

185

16U
L7L
r_83

r o v

L6Z

r-5u
1 6 8
180

a o 1

L79

L ) t

l bb

L78
rbf

J_55

r  t a

l-54

r o J

153
I O Z

173

J U

20
Lu

zvL

264

19v
22t
259

L9 l

zL>

251

r-yb
zto

249

L94

zla

z+a

Ltz

2rt 209
237

J-6 ),

2 3 4

I E /

205
230

rub
203

MILTTPLIER:
WITII ND-2
FILTER

t 0 . 1 8T

yu .l-u
BO
70

z l v

277
z6+

zo>
z 1 6

z 6 +

zot

z  t 3

283

264

275
z d z

26v
274
t a 1

2 6  I

z t 5

280

260

z  I t

280

zo6

272
279

zb,

27I
z  I 6

265
271
z  t o

b U
trn

40

zyJ

304
? l 7

z>z
3 U 5

J I f ,

z>r
301
314

z>v

300
3LZ

z9l)
299
311

2 6 9

298
310

2tJd

z J l

309

2 d /

z > o

307

260

295
J U O

z d 5

294
305

J U

356
J v b

J f J

5 > L

3Z>

J 5 I

J 6 b

324
348
381

J26

346
37'7

324 325

341
369

J Z L

J 5 >

J l v

337
352

J ] U

335
3s9

TABL,E 4 Page l- of 2
q)TiI\ZERSION OF % IRJN{SMIITATiTCE TO SPECTFIC OPTICAL GRAVTTY



PARAIV1ETERS
AI{D

TRANSMITTANG
RA}G

YT

0 L 5 4 5 6 7 I

SPrcIFIC Og|ICAL DENSITY (Ds)

WLTIPLIR.:
.]- WIT1I ND-2

! A ! I l f

0 . 1  T O  0 . 0 1  t l

YU.|lI-U

80
70

+vz
409
4t6

4U1
408
4L5

4U1
407
4L5

4UU

447
4]'4

4UU
406
4I3

399

405 405
+ L Z

404

4tI

J > t

403
410

3 9 /
403
410

6U
f ,U

40

425

436
449

424
435
447

423

453

446

422

432
444

422

43r
443

+z!
430
442

+zv
429
44L

+L>

428
439

418

+ 3 6

4 r /

437

J 0

L0
488
326

463
485

523

4b r
483

4bu
480
513

45U

478 475
fU:

at55

473
5UI

A a 1

498

45l.

+ o v

494

45U
457
491

MJLTTPLTER:
1 WITTrcUT
ND-2 FTLTER.

0 .01  To 0 .001-
tT

YUXIU

80
70

tr+a

548
3 + V

q 4 R
539
547

5JZ

f , J>

546

532

538
545

537
544

a 5 t

544
535
543

529

s35
)+z

52y
535
)+z

b U

50
40

5 5 /
558
f ,o l

55b

567
5 t >

555

56s
5 t . J

554

564
f , / o

qA?

3 / f ,

562
574

561
573

s60
) t L

559
570

549

f f d

f ,o7

20
IO

o z v

o o v

of ,  /

5vJ

550

5vz
oLz

5vu

o a a

56U

507
o J /

505
O J J

503
o J v

5UJ

ouf

ozo

562

)>a

623

MII, IP[,IER:

. i_ v'irTfrxJT
ND-2 FILTM

0.001 To
0.00001 3T

vu fu

80
70

b b o

6  t 5

680
672
680

bb5

o  / r

679

6b1l

O  I L

o  / 6

o64
670
o t  l

b6 l

o o v

576

h6t

o b v

6'76

b b z

558
675

oor
o o  /

674

66.1

o o /

6't4

b U

40

b6v

700
713

ob6
ov>
7LI

b 6 /

597
770

b 6 0

696
708

686

707

6U5

694
706

6U4

bvJ

t v 3

692
703

o6z

o>a

702

6 E 1

ovu

70I

J U

20
10
00

/z>
752 749

787
924

t z5

747
t6z

885

tz+

744
777
t'bl_

t zz

742
I  I 3

845

'/2t)

I 3 >

t o >

o 5 z

t I y

73'7
I O 2

6 2 L

?35
762
drz

T 1 5

733

805

'73t

755
?qn

TABI,E 4 Page 2 of 2



$reGEgI@ REPORT FORM EOR SITOKE DEDISITT CITAI,TBR,

Sanple Description

Test No. Operator

Aerating omditicr

Heat Fh:x Gage Reading _ Iulv.@

Date

w/A,P Date & TlIIE

lflaming

Air at 500 crn'/rnin.

in water

F\-lrnace TefiIErature Test l',lode $rrolysis

Flow neter Settings Prcpane o 50 cnf/rnin.

Cb,anber Tenperature PLessure

Chanber surface Condition

Sapte

'L'l-nE, M.rn. IT DS 'rI_IIE, IvLLn. trT DS IlllE, man. tT DS

o . 5
1 . 0
1 . 5
2 . 0
2 . 5
3 . 0
3 . 5

5 . 5
b . u

6 . 5
7 . 0

1

8 . 0
8 . 5
Q N

9 . 5
1_0 .0
1 0 . 5
1 1  . 0
11_ .5
a 2 . o
r_2 .5
l_3 .0
l_3 .5
t_4 .0

l _ + . )

1 5 . 0
1 5 . 5
t o . u

1 <  C ,

1 7 . 0
L t  - 3

t - 8 .0
1 8 . 5
1 9 . 0
1 9 . 5
20 .0

Marnrfacturer, etc.

Preconditioning:

Ttri-cloess

Oven @ "c

rm. Density

h @nditioner @

s/qt

h"c

RUn

Weight: Initial

Test Reg|rlt

t"lininum Transnlittance

Clear Beam Reading

opti@a.l Freeentatidr

I\4ax RaEe of Ds rnin

g Final- g Wt. Ioss _ S

?T, _ lGxinum Dn _ Tine to Un

TT, DC Dn corr (Dn-Dc)

Tinre to Reactr Ds 16 nu_n.

Rernarks
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IBB

1.  PM FILTER-SHUTTER ASSEMBLY
2.  INLET VENT CONTROL
J .  PM MICROPHOTOMETER
4. SAMPLE POSITION CONTROL
5.  EXHAUST VENT CONTROL
6.  CONTROL PANEL
7 .  BURNER IGNITOR
8. BURNER CONTROL VALVE

UNTESS OTHERWISE SPECIFIED
OIMENSIONS ARE IN INCHES

TOLERANCES:
FRACTIONS t
DECIMALS 1
ANGLES *

PF' OPFCTE 7'A,.R Y

Thit dcumant ia i$uad in atrict
confidlnca m condition thot it i3 not
copi.d. ragtintcd, or dirclo3ld to o
third porty, rholly or in tErt, dlhout
r.ittcn contlnt ol N.rpo.l Sci.ntific Inc.

DO NOT SCALE THIS DRAUNG

<-@i'iffr;,F' UE OATE FINISH:

'REPAR€O

CH€CTEO

ITEMS SUPPLIED WITH
SMOKE DENSITY CHAMBER

mR/oscl

^PPiOrgO

IATE6AI

59505
xat

B
'rnT M). BROCH 1

ro'BROCHl



FURNACE
ALIGNING
GAUGE
INSTALLLED

GAUGE FOR
BETWEEN

OBTAINING CORRECT DISTANCE
FURNACE & SAMPLE HOLDER

PFTOPTTTETAT'Y
f r o @ | E t l t u h r t t l

d Cdilbn tbt il ia mt

9odt. rDdt r h Fi. 'iht

GAUGE FOR FURNACE



SAMPLE HOLDER
ROD STOPS

OPTICAL 1
WINDOW 

\

O
HEATER

AC POWER
OUTLET

RADIOMETER
AIR HOSE

RADIOMETER
AIROUTLET

T
INTERNAL TEST CHAMBER CONNECTIONS

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

TOLERANCES:
FRACTIONS *

OECIMALS I

ANGLES t

P.ROP.RIET-A.RY
Thi3 dcumanl it it3uad in rtrict
confidrrc. on condition thot it i3 rct
copiad. ruprintad. ot disclo3ad to o
third porty. rholly or in port, rithout
rrittan consnt of Nruport Scicntitic lnc.

OO NOT SCALE THIS ORAWING

INTERNAL TESI CHAMBTR CONNECIIONS



TO EXHAUST
SYSTEM

t
I

1/4" TEe FLEXIBLE
CONNECTOR

FLEXIBLE
CONNECTOR PINCH OR ADD

RESTRICTION TO
PREVENT LIQUID
BLOW-OUT

1/4"  TUBE ROOF
F | T T | N G ( 1 T O 4 )

FLEXIBLE
IF EXCESSIVE BUBBLING
OCCURS IT MAY BE NECESSARY
TO INSTALL A LARGER PORT
AND DISCHARGE SYSTEM

3"  to  6"
DEPTH

6"

4"

2"
I
I

EFFLUENT FROM
SMOKE CHAMBER2"

4"

6 "
GLASS JAR WITH COVER TO

H O L D S - 6 I N C H E S O F
WATER WITH OR WTHOUT
NEUTRALIZING ADDITIVE GLASS MANOMETER

oR 1/4" u TUBE.
MINIMUM 9' '  LONG,
FILLED TO 0,,  MARK
WITH WATER_DYE SOLUTION

UNLESS OIHERTISE SPECINEO
DIUENSIONS ARE IN INCHES

TOLER^NCES:
FnACITONS r
oEcru Ls r
ANGLES t

OPRTET'A.RY
Ttfi (bclm.l 'a 

iaarad in atd*l
coatlk. d codilb. H il ir et
.o9bd, a9rht.d. d diM b c
thfd t .t. rholt d h fF.t. ritidl
r.ltb .@l of rtrgt Scantitk |rc.

CHAMBER PRESSURE RELIEF
AND MANOMETER



SHUTTER
CLOSED

SHUTTER
OPEN

TURN KNOB IN
EITHER DIRECTION
TO LOCK

PM TUBE HOUSING

ND.2 FILTER

t
I

I
FILTER ROD

SHUTTER ROD

UNLESS OTHERWISE SPECIFIEO
DIMENSIONS ARE IN INCHES

TOLERANCES:
FRACTIONS I
DECIMALS I
ANGLES t

P.FEOP.RTETA.RY
Thit documcnt is ilsuad in rtrict
confidcncr on condition thot it is not
copicd, r.printad, or dirclo!.d io o
third porty, rholly or in port, without
rrittan conrant of N3rporl Sciantitic Inc.

DO NOT SCALE THIS DRAIVING

FILTER-SHUTTER ASSEMBLY



NOTE: oplcAL
crRctE ls
CIRCLE IS
FIT OVER

ALIGNMENT GUIDE INNER
2 INCHES DIAMETER. OUTER
4 1/Z INCHES oIAMETER To
UPPER OPTICAL WINDOW.

4 1 /2  TNCHES

OPTICAL ALIGNMENT
GUIDE

UNLESS OTHERWISE SPECIFIEO
OITTENSIONS ARE IN INCHES

TOLERA{CES:
FRACIIONS t
oEclu Ls r
X{GLES t

P5'OPF'TE7'ARY

IhL Gwl b b.rrad h rui.l
colltGr F cddlbn lhot it i. dt
ao9itd, [9.'atlt. d diddad to o
third pctt. rblly c h torl riht
ffib @a{d ot lFron :La6ulk hc.

OO NOT SCALE IHIS ORAWNG

<":@iii,fr"rNrSH:

tct re

){€OGO

OPTICAL ALIGNMENT GUIDEtrclnsc
ItPtrG(

slEn

t9505 a
w ro. RPoct{ I I

BROCHI 3



PM TUBE
HOUSING ND-2 F]LTER

SHUTTER ASSEMBLY
6808601 7500

LENS
MOUNT
SCREWS

COMPEN
SATING
FILTER
HOLDER

LENS
BRACKET

UPPER OPTICAL
WINDOW

UNLESS OTHER{ISE
OIMENSIONS ARE IN INCHES

TOLER^NCES:
FRACTIONS t
oEcrr^Ls *
^NGIE5 i

.ROPEITET'A,R Y

fha docmsl a itr,.d h lbct
srUG. 6 csrritt{ OEt il ir ml
co9i.d, 69.lrLd, q dbcbr..l tc q
ut&rt ,orlt. rlFlt a h 9o,i, rith&t
ritlt ffit ol tL'gt Scln$lk Inc.

TUBE AND LENS HOUSI
COVER REMOVED



THRBU6H
BURNER ;rrRHF'}6jK'^""

il dfr;ar;H

SAMPLE

SAMPLE
HOLDER

THROU6H
BURNER

SAMPLf

SAMPLE
HOLDER

MULT I  -D IRECI  I  ONAL BURNER
s  6 8 0 8 6 0 1 7 0 0 0

S T R A I G H T  B U R N E R
s  6 8 0 8 5 0 1 6 7 0 0 0

OTHERWSE SPECIFIEO
OIMENSIONS AR€ IN INCHES

TOLER^NCES:
FRACTIONS i
DECIMALS I
X{GLES t

P.tEOP.AtrET'A.l? Y
Ir$ 6cffit. is i. tt*t
c6ti&c. d coditic. hl it ia @t
coFld. np6td. d dirffi lo o
thl{ pc.tt, dCt q h god. ritbrt
rritlo co|tct ot rfrpo.l Sci.atith l6c

BURNER ALIGNMENT
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