
SUPERPRESSURE

PHOTOMETER FOR
THE NBS (NIST) SMOKE CHAMBER

INSTRUCTION MANUAL

Gatalog No.4-5807

(REPLACES MODEL 4.5805)

Customer N?rn€:

Purchas€ ord€r #:

Sales Order#:

Serial #:

Date of Manufacture:

NEWPORT SCIENTIFIC, INC.
formerly AMINCO

8246.E SANDY COURT
JESSU P, MARYLAND 2O7 94.9632

PHONE (301) 498-6700 FAX (301) 490-2313
EMAIL: newportSSS@aol.com WEBSITE: www.newport-scientific.com

ADMI N,/MANUAL / 4 - 5 8 O'7 JULY  2OO?



Table of Contents

I INTRODUCTION

'1
A .  A p p r l c a t l - o n .  .  r

R .  ( n o c ' i  :  I  E ' o a f  r r r a q  1u v v 9 r q r  u ! v J .  I

C.  Spec i f  i ca t i ons . . . . . .  1

rI CONTROLS AT.ID CONNECTORS

A.  F ron t  Pane l
B .  Rear  Pane l - .

III INSTALI,ATION

A.  PM Tube  Hous ing . .
B .  Check -ou t  P rocedu re . . . . . .

IV OPERATTON.

V PARTS SUPPLIED & ACCESSORIES.

l . Fron t /Rear  Pane I  o f

FIGT'RES

Ph  n1 .  nmo f  o  r



A .

I. INTRODUCTION

Application

Th is  i ns t rumen t  i s  des igned  fo r  t he  measuremen t  and  compar i son  o f
' I  i  c l h f  ' l  e r z e l  s  i  n  t h e  r a n c r e  f  r o m  h o l  n w  1  n i c o l u m e n  t O  S e v e r a l  l u m e n S .
r t -  i  c  o e n a - ;  ' l l y  s u i t a b l e  f o r  l o w  l i g h t  l e v e l s ,  a n d  m a y  b e  u s e d  f o r

F luo rescence
Phosphorescence
Re f lec tance
T , i  r r h f  S r - : f  1 -  a r  

j
-  - - -  f n g

B. Special Features

The  4 -5807  Pho tome te r  i s  bu i l t
c i r cu i t  us i ng  on l y  t he  f i nes t
and  re l i ab i l i t y .  H igh  qua l i t y
m in ima l  d r i f t  due  to  ag ing  and

Specifications

P o w e r  R e q u r r e m e n t s :
D e c a d e  R a n g e s :
T r a c k i n g :

O p e r a t l n g  A m b i e n t :
M i l l i V o l t  O u t p u t  I m p e d a n c e :

Sc in t i l l a t i on  e f  f i c i ency
SLe ] l -a r  Pho tomet ry
F i l -m  Dens i tomet ry
Paper  Chromatog raphy

a r n r r n r l  a  q i m n l a -  h i r r h  n e r f O r m a n c e
t  r r r Y r r

componen ts  f o r  excep t i ona l  s t ab i l i t y
ma te r ia l s  and  fab r i ca t i on  i nsu re
env i ronmen ta l -  cond l t i ons .

fn  genera l ,  t he  Pho tomete r  can  be  used  fo r  measur ing  l i gh t
i n tens i t l es  i n  b road  o r  na r row  spec t ra l  reg ions  w i th  such  i ns t rumen ts
as  spec t ropho tome te rs ,  monoch roma to rs ,  m i c roscopes ,  po la r i s copes ,  and
in te r f e rome te rs  w i t h i n  a  wave l -eno th  f r om 186  nm i n  t he  UV  to  I . 2
m ic rons  i n  t he  IR .

A  f ron t  pane l  sw i t ch  a l l ows  d i sp lay  o f  e j - t he r  pe rcen t  t ransmi t tance
i r e l  a f  i  r r e  i  n t e n s ' i  t r z )  o r  o n 1 -  i  r - a  i  r i e n s i  i -  r r  t ' D a r k  C U f  r e n t "  C a n C e f  I a t i O n\ 1 9 ! g  + r r u g l r v + 9 J  /

i q  r - - ^mn l i chgd  e fec t ron i ca l l y  by  a  f r on t  pane l  ad jus tmen t .  A  m i l l i
vo l t  ou tpu t  a l l - ows  reco rde r  connec t i on  fo r  documen t inq  tes t  resu l t s .

c

l _00 /13OvAc,0
100 ,  70 ,  r ,  0
+22
6 0 0 F  t o  9 0 0 F ,
5K Typ i -caJ-

. 1Amps

.1

10?  60?RH



I I .

A .

CONTROLS AND CONNECTORS

Front Panel

ITEM NAI,TE ET'NCTION

1

2

3

4

5

6

POWER SWITCH

S E N S I T I V I T Y  A D J U S T

M U L T I P L I E R  S W I T C H

ZERO ADJUST

D I S P L A Y  S W I T C H

METER

Turns  Pho tome te r  ON (1 )  and  OFF  (0 )

Con t ro l s  Me te r  Sens i t i v i t y

Se lec ts  the  Me te r  Fu l I  Sca l -e  Range

Of fse ts  Pho tomu l - t i p l i e r  Tube  Dark
Cur ren t  f o r  Low L igh t  Measuremen t

Se l -ec ts  Pa ramet .e r  t o  be  D isp layed  on
Me te r

D i sp lays  E i t he r  Re la t i ve  f n tens i t y  o r
Op t i ca l  Dens i - t y

B. Rear Panel

See  Draw ing  Number  4 -5B07PAN on  Page  3  fo r  i t em number  re fe rences

rTEM NAI{E EUNCTTON

1

B

9

10

mV OUTPUT

LINE CORD

OUTPUT ADJUST

PM TUBE RECEPTACLE

Used  fo r  Reco rde r  Connec t i on

Connec ts  Pho tomete r  t o  L ine  Vo l tage

Used  f o r  Ad jus t i ng  t he  M i l l - i  Vo l t
O r r f  n r r 1 -

Ar - r -en l - s  PM Tu$g  COnneCtOr



rTI. TNSTALLATION

A. PM Tube Housinq

rnse r t  t he  PM tube  i n to  i t s  hous ing  so  tha t  t he  p in  on  the  tube
en te r s  t he  s l - o t  i n  t he  hous ing .  T i gh ten  t he  s i de  sc rew  to  l ock
tube  i n  p l ace .

I n s e r t  t h e  P M  t u b e  c o n n e c t o r  i n t o  t h e  P M  t u b e  r e c e p t a c l e  o n  t h e
r e a r  p a n e l  o f  t h e  P h o t o m e t e r .

3 .  I nsu re  tha t  t he  ND-2  f i l t e r  i s  i n  t he  F i l t e r - shu t te r  Assemb l -y  and
ins ta l l -  i - n to  the  PM Tube  Hous inq .

I f  a  reco rde r  i s  t o  be  used ,  use  a  50mV fu l l - sca le  reco rde r .
Connec t  t he  reco rde r  i npu t  t o  t he  mV ou tpu t  on  the  Pho tomete r  rea r
v c r l l s r .

PRECAT}TICN: TITE HIGII VOLIAGE }4,9T BE OE:E. 5O ENSURE TIIAtr TIIE HIGTI \roLIAGE IS NCT
APSIJD 10 ITIE PM TT'BE IIHILE IT IS CT}T OF TTS HOLDR,. EI(FOSING TTIE
PM IIUBE !O ROc[{ IJGTTT TIITTI ITIE HIGTI VOLIAGE APPLIrc WrI& PMMANBITLY
DAI,IAGE THE NEihI PM 11'BE.

B. Check-out Procedure

2.

?

I nsu re  tha t  t he  ND-2  f i l t e r  i s  i n  t he  l i gh t  pa th  and  tha t  t he
shu t te r  j - s  c losed .  (Bo th  rods  i n  t he  ou t  pos i - t i on .  )  f nsu re  tha t
the  PM tube  i s  i ns ta l l ed  i n to  the  PM Tube  Hous ing  be fo re  tu rn i -ng
on  the  Pho tomete r .  Expos ing  the  PM tube  to  room l i qh t  w i th  the
r ' \a ' ! \ ^ ra r  / \n  r^ l ' i  

- l  ' l  
narm^no?11-  I  rz  r l  i  +

I J U w g t  \ / i r  w f  I a  y L r r r r q r r s r r L r y  \ - r c r t t t d , 9 E  _ L  L .

Turn  on  the  l i qh t  sou rce  and  the  Pho tomete r .

Turn the MULTIPLIER SIIITCH to 100 and the DISPLAY SIIITCH to
RELATTVE INTENSITY.

Open  the  PM Tube  shu t te r  (push  l ower  rod  i n )  .

Ad jus t  t he  me te r  t o  100 .0  by  ro ta t i ng  the  SENSITMTY AD. IUST knob
on  the  face  o f  t he  Pho tomete r .  I f  t he  me te r  canno t  be  ad jus ted
to  100 .0 ,  f i r s t  w ipe  c l - ean  bo th  op t i c  w indows  t hen  check  t he
l i gh t  beam a l i gnmen t .  The  Pho tomete r  shou ld  be  l -e f t  on  and
a ] Iowed  to  s tab i l - i ze  fo r  abou t  an  hou r .

Close the PM Tube Shut ter .  Turn the MULTIPLIER STi I ITCH to 0.  1  .
A c i  - i  r r s f  f l p  6 p f a r  f n  n  n  L , r r  r o f e t i n o  t h e  z E R o  A D . r u s T  k n o b  o n  t h ev 1  ! v e q u ! r 4 Y  u f r e

f ace  o f  t he  Pho tomete r .  Th i s  ad ius tmen t  i - s  ex t reme lv  sens i t i ve
and  may  take  some p rac t i ce .

4

5



rv.

Af te r  ze ro ing  the  da rk  cu r ren t  t u rn  the  MULTIPL IER SWITCH to  1OO.
open  t he  PM Tube  shu t t e r  and  read jus t  t he  me te r  t o  100 .0  by
rotat ing the SENSITfVfTY AD.I I IST knob.  I f  a  recorder  is  used,  s€t
the  reco rde r  pen  to  the  100?  l i ne  on  the  cha r t  us inq  the  OUTpUT
AD,JUST on the rear  panel_.

OPERATION

The  fo l l ow lng  ope ra t i ona l  p rocedure  i s  t o  be  used  when  us rng
the  Pho tomete r  w i th  the  Superp ressu re  NBS Smoke  Dens i t y
Chamber .  The  p rocedure  i s  essen t  j _a l - l _y  the  same f  o r  o the r
- ^ ^ 1  . i  ̂ - r . i  ^ * ^
a I J I J r _ L \ - o . L r ( r l l > .

The  Pho tomete r  i s  now ready  fo r  ope ra t i on .  As  the  pe rcen t  o f
t ransmi t tance  o f  t he  I i gh t  beam dec reases  due  to  smoke
gene ra t i on ,  i nc rease  t he  Pho tome te r  sens i t i v i t v  w i t h  t he
MULTIPLIER SWITCH l -abe l -ed  100,  10 ,  l  and  0 .1 F ' o r  a : c h  r : n f f a

a l - l ow  t he  me te r  r ead ing  t o  dec rease  t o  abou t  10 .0  be fo re
se lec t i ng  the  nex t  range .  W i th  the  MULTIPL IER SWITCH AT  100 ,
sw i t ch  to  the  10  pos i t i on  when  the  me te r  read ing  fa f l s  t o
10 .0 .  Cove r  the  chamber  doo r  w j -ndow i f  t he  l i gh t  l - eve l
dec reases  i n to  t he  4 th  decade  (0 .1  sca le ) .  When  t he  me te r
read ing  f a l - l - s  t o  10 .0  i n  t he  4 th  decade ,  r e tu rn  t o  t he  1
sca l -e  and  remove  the  ND-2  f i l - t e r  f rom the  l i gh t  pa th  by
push ing  t he  uppe r  f i l - t e r  r od  i n  and  t u rn i ng  t o  l ock .  When
the  me te r  dec reases  t o  10 .0  aga in ,  sw i t ch  back  t o  t he  0 .1
sca le .

When  m in imum l i gh t  t ransmi t tance  i s  reached  o r  a f te r  20
m inu tes ,  t e rm ina te  t he  t es t  as  f o l - l - ows .  D i sp lace  t he  samp le
ho1der  f rom the  f ron t  o f  t he  fu rnace  by  pu l l i ng  the  samp le
n o s  i f  i  n n i  n c r  r o d .  R e t u r n  t h e  N D - 2  f i l - t e r  i  n f  n  t h a  I  i  a h f  n a f  hu r r v  4  ! f r L v !  r r r L v  u r r u  ! r Y r r u  y q L r r

i f  removed.  Set  the Photometer  MULTIPLIER SI I ITCH to the 100
pos i t i on .  Exhaus t  t he  chamber  o f  a I I  smoke .  C lose  the  PM
Tube  Shu t te r

Wipe  c lean  bo th  op t i ca l  w j -ndows .  Open  the  PM Tube  Shu t te r .  Read j  us t
the Photometer  to  100.0 by rotat ing the SENSITMTY ADi I IJST knob.
Ze ro  t he  da rk  cu r ren t  as  i n  I I I  B ,  S tep  6  be fo re  t es t i ng  ano the r
^  ^ * ^  I  ^
J O 1 I L U A E .

v. PARTS REQUIRET{ENTS Al[D ACCESSORTES

PARTS REQUIREI{ENTS:

T h e  S u p e r p r e s s u r e  p h o t o m e t e r  r e q u J - r e s  t h e  f o l l o w i n g  a d d i t i o n a f  i t e m s
f  o r  c : n e r a i ' i  o n  ' i  n  m o s t  l t s a c r F .  c . o n f  i  c r r r a t  i  o n S :4 Y  u r

p



PART

1 ea  Pho tomu l t i p l i e r  Tube
1  ea  Pho tomu l t i p l i e r  Tube  Hous ing
1 ea Shut ter  Assemblv

ACCESSORTES:

These parts should be purchased when using the data collection option.

1 ea SCIP-Program-Communication-lnterface Option

CATAIOG NO.

41  - I 62 \6

68086014000
58086017500

4-5812


