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ELECTRONIC DENSITOMETER 

I 
A Versatile Instrument 
for the Fleasurement 

w''- ! of Reflectance and 
><p--

KO. 3 9 t n ~  + PRORI' 
Transmittance 

DESTJICHROZ- tl.ltent NO. 2424933 Makes Precision Light Measurements-Quickly-Accurately 

T h e  Welch Densichrnn ic a n  electronic den~ i to rne te rof pond Principle of Operation 
s ~ n - i t i r i t y  and  unu~r ia l ly  high stability. It can be ernplnyed T l ~ eo u t s t ~ n d i n ~feature of the  Dpnsichrnn i - its pa t rn ted
e i th r r  for q u a n t i t a t i r ~meaqrlremmt of optical rlensity, o r  a* a s v t e l n  for magnetically modulat ing t h e  space cu r ren t  in a
sensing dev i r r  for  autnmntic  control nf varinu.; industrial I ~ l l ~ ~ t o t u l , ~ . *l ' l ~ i s  iz acrompliched by applying a 60-cycle al ter-
prncr-es in which mn=titncv of t r a n i m i t t ~ d  o r  rrflt-ctrrl light nat ing magnet ic  6~1r lacrnsc t h r  pa th  of t h e  electron hram. 
is a criterion of the  qual i ty  o r  onifnrmitv of the  pro,luct. thrrt-hy d r ! l ~ c t i n rthe  electrons from their path to the  anode  120 

t imrc p r r  ~ r c o n d .  T h e  o r ~ t p u t  current  of  t h e  tube  is thu. 
r l ~ n n g e dfrom it.: normal  steady value t o  a pulsating o r ~ t p r ~ twith 

It ronsictq ee.rntinlly of a prnhe uni t  rnntaining a photo. a frequencv of 190 cycles per iecnnd. When the usual direr t -cur-
e l r r t r i c  tube  fo r  clr twting l ight  enprgy and a n  amplifier to  rent ,~ r l tpn to f  a pl~ntntul , r  is amplified. the meacuring in-tru-
U-hirh it is c n n n r c t ~ r l  by a I l ~ ~ x i b l erah l r .  T h e  ampli l i r r  in- m r n t  i i  -11bjrrt to =e r r re  zrro drift new-si tat inn f r rqnen t  reculi-
cnrpnrates a mil l iamnietrr  ral i l , ra tr( l  tn ind ica t r  eithvr optical Ilratinn. and  itc rmponse  is slow. T h e  pnl=at ing ou tpu t  from the  
rlr,nsity on n "log" scnlr o r  pr,rcent transmicsion on a "line;lrU I k n - i r l ~ m n  photntuhe. however. is capable of ptah!e, high-gain 
sl'ale. dpprnd ing  ripon the  mn,lel. arnplitiratinn u i t h  rapid r ~ s p o n s c .  

A l t h n r ~ ~ ht h e  nrncichrnn can h r  used in a wide variety of 
T h e  logaritlimic opt ical-r l~nsi tyscale extend. from 0 to 1.5 u-ays it is a pimple r l r r i rc  to  use a n d  requireq n o  special opera-

a n d  drnmitr i% r m ~ l a h l eto 0.01. A thrre--tep range switch in. tnr skill. I t  will prrfnrm satisfactorily in rout ine operat ions for 
crcacrs  the r a n g e  tn a maximum density of .4.5 wit11 no 10-5 i n  long pc-rinds of t ime w.th l i t t le  nr no servicing. yet ic readily 
~ ~ n . i t i v i t ynr precision of rearlingc. Th i s  r ange  represents  u adap tab le  to innumerable types of special measriring techniques. 
l inear  recpnnqr of the  rcccirer to  \ar iat ion* in llcht intrn'ity of 
ovrr  30.(lnfl to 1. H e n r r  P. l i a lmnl  and George 0.Str iker ,  Rev. Sci. Inst.,  

19, 79 1194RI. 

3sR0A. DENSICHROS WITH BLUE PRORE. T h i s  
T h e  meter  mnvrmrn t  ~ t sed  in the  lop-wale modpl of the  con-icts of  t!~a ampli l t r r  with logarithmic-=rule mrtpr, b lu r -

amplifier is designed in  such a manner  that  the  drflections a r e  scnsitire probe. metal ~ r o b esupport ,  f i v ~different measuring 
very n ra r lv  prollortional to  the  logarithm of the reciproral of  apertures. a cone with %,-inch aperture,  and  a set of instruc-
t h ~act ivat ing phntc8electric currPrrt. T h i s  is ad \ . an tag~nuq  in tlon.. T h e  amplifier operates  on 115 volts. 60-cvrle -4.C. only.
both d e n ~ i t o m e t r yand  photometry ins-much a s  optica! dencity exrept  on sprciol o rde r .  Each. 8115.00
in both cases is this  same function of phntoelectric current  and 
the  v a l e  can therefor^ h e  calibrated in r ~ s ~ n t i a l l vr~n i fo rm RSROR. DESSICHRON WITH RED PRORE. T h i s  isincremcntc of opt ical  density. :Ilower scalp on this  meter i s  
r i ~ r ~ lfor  rletrrmininn photograpltic exposure timrs. 

irlvntical u i t l ~S o .  3il?O;\ exerpt  tha t  a r rd - sen~ i t iveprnhe is 
furniched in place of the  blue-scncitive ~ r o l r e .Enclt, $225.00 

T h e  m r t e r  in  the percent-transmission model a+er  a stand-
a r d  meter  movement and  indicates percent  transmiision on a 
l in ra r  ~ c a l e .This  may also I)e considered a s  percent rcllertance 
o r  percent incident  light upon the  phototuhe. T h e  full r ange  
of the  w a l e  for  t h e  first position of the  r anae  switch i* from 
0 to 100rn transmissinn. Othe r  positions of tile switch provide 
ranges o t  0 to 105,  0 t o  15 and  0 to  0.15, rmpectively. T h e  
1 0 u . r ~scale  on this  meter  i~ ralibrafed to reaci d i r r r t lv  the  opt i-
cal drnsi ty c o r r e ~ p n n d i n gto the  percent t r an -miz~ ion  indicated 
on the  u p p r r  ccalr. 

T h e  amplifier alsn producrr  a n  A.C. nlitput signal, t he  
voltage of which is a measure nf the  l ipht  intensity, a n d  prn-
viqinn is made  for  ut i l i r ing the  direct  current  of the  ammete r  
r i r c t ~ i tin an ex t r rna l  c i r r i~ i t .T h e  instrument  tfirrefore supplies  
a voltage u h i c h  r a n  h e  w e d  to operate  ei ther  a control mecha-
nism or  a :tsndnl.d ink recorder. 

F So.  WSJ?A 

REFLECTIOX UNIT 

R9R'1.\. REFLECTIOS TSIT. T h p n  r n u p l ~ d  t o  the 
II*.ti-~<.!~rn,n.implilit>r. titic unit I ~ r c e , m ~ -a rnnvmirn t  r ~ t l ~ r t n n r r  
nlt.ter. It hnc 3 .vI l-r~,ntainvl  linllt Lnurcc.. filter UIIPPI. nnll 
p l ~ ~ ~ t ~ ~ t r t h ~ ~ .k 'ow~r  for 111i. I.tmp i; t ~ k ~ nfrrnn~ the  a l n p l i f i ~ r  
thri,~~:li t h r  =am. rinnnw-tinr natrmnlly 11vd fnr t l ~ rproJir. :I 
\i.r*ini. pttrt pvrmit i  t l t ~I I < . R ~  tn  I I ~rnrrtv-tlv pl;~rerl n r r r  the  
;Irm I I P  m-.ai11rr11. T h r  rtnit i n r l ~ t r l ~ ;npt ici  fnr both <mall  
nnll Izrgr  Epnt rrnrk. n r:ilil~r.nt~rlg rn r  -c:rlr.. and  three vitrolitc 
itanrking .t:inJ:~rJ-. Jac.11,81 lO.(tO 
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THE AL - SI - CO(t) ANALYTICAL " 
BALANCE is  a rugged, grooved bearing 
balance, with an extruded aluminum 
cabinet* Many good features are PAN ARREST-lndependent of main release, 
porated in this Cost balance, recom- controlled by a self-locking button. 
mended for use by and indus- 

PANLSta in less  steel, 2% inches diameter. 
trial laboratories. 

BOWLNicke l -s i l ver ,  4 inches wide by  7% 
inches high inside. 

CAPACITY-200 grams on each pan. COLU MN-Brass, polished and lacquered. 

SENSIT IV ITY4 .1  mill igram w i th  full load. l NDEX PLATE-Double type w i t h  pointer 
swinging above, instead o f  in front o f  the 

BEAM-Sawed from special aluminum and graduations. Pointer forms a continuous line 
~ol ished, 6'/2 inches long. Black graduations with each graduation. Parallax is reduced. 
w i th  center zero and 1 0  mill igram range, each 
side o f  center. CABINET-Wid, extruded aluminum-not 

stamped or die cast-with upper part finished 
K N I V E L S o l i d  agate, triangular shape. in bronze lacquer and lower part in hammer- 

BEARINGS AND CENTERING DEVICE - tone. The smooth finish w i l l  not attract nor 

Agate bearings w i th  grooved ends and f lat cen- 
hold dust. Glass in top and sides. Counterpoised 
front sliding door. Removable rear sliding door. 

ter. End knives o f  beam are always seated in Dimensions: 17 inches high, 16% inches wide, 
the grooved bearings, t o  prevent side-slip and 93h inches deep. 
injury t o  knives or bearings. 

BASE-A solid aluminum slab w i t h  all working 
CARRIER-Rider rod has two nickel- mechanism attached to  the underside. Circular 

silver guide rails, and three oil-less bearings. level and leveling screws. 
One smooth motion carries rider over length 
o f  graduations. 2-444 

AL-SI -CO Analytical Balance 
RELEASING MECHANISM--Fallaway type. 
w i th  three point suspension for beam. Each ...................... $1 05.00 
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