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Supperting 110, T&mm, 9.5nn, Bnm, 4, Tnn, Ricrodot, B Electronit 31l Photography.

9.5 PANDR&SMA A full =ize voundshot &5+5
psas 50 Toot rolls of B inch
Newest pockatable iz the gerizgl film, providing 8% X
Boundshot 108410 from Hermann 260% views. It haz a &5mm
and Bater Seitz, of Seikbz f/4_5 Rodenstock Grandagon
Photobtecknl k. lenz. Each Ffull circle image
The camera i= 5° high, and iz about 1&=1-2" long, pPro-

makes 360% pictures on Minex widing 30 frames per roll.
2. 5mm FLilm.

Tekne 1= the U.5., Distyibu-

Each negative iz &mm high, tor for the Roundshot 10-10.
and &3mm long. A maximum of zeltz cameras for the Euro—
eight exposures per 36 exXpo=- =l T} mgrkct carry the FPan-0-
sure Toll are pozsible. Scope Logo.

To load the camera you must
start by cutting away Lhe
plastic bar that connects
the Minox cassette film
chambers.

The original 1i0/10 has a
10mm Tr16 fixed aperture
lens, and shutter spesds
from 17530 to 15280 e, A
later model has Four addi-
tional shutter speads from

inventon despran COMDRTY OWTe!
Hmrman Sairz holts pyomy )
1/2 to 1/15 sec. Rourashat 10070, Fro mooe! for aen-
al rollfitm i in fgraground
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Surface—Mount
Technology

SMT PROJECT:

Heres a simple
“dark meter" thal you can

LIGHT METER  tuic using sucs

FORREST M. MIMS, lll

IM THIS ARTICLE WE WiLl SHOW %001 A SIMPLE LIGHT METER
with a built-in four-element LED bargraph readout that com-
bines the advantuges of analog and digital dispieys. Since the
number of lluminated slements in ke bargraph incneases &
the light reaching a phototransistor decreases, the circuit can
be considered & “dark meter,” A bonus feature of the circuit
i that it can also be usesd as a four-siep timer or as 3 simple
fesistancs indicator.

The cireuit shown in Fig. 1 can be assembled on a tiny
circuit board having an area of only about .25 square inches.
1 size made passible by the use of surface-mountable compa-
nents. Consequently, the circuit is much more compact tan
an equivalent circuit assembled from conventional through-
hole components g

Though the circuit is configured as an inverse light meter
or “dark meter,” it can be revised 5o that the number of
glowing elememts increases with the Tight level. It can also be
ysed & a timer or resistance indicaior by ormtting photatran-
sistor 1. Even if nong of the applications for the circul ane
of imerest, you might wanl 1o assemble it anyway since i
provides an excellent hands-on introduction W surface-mounl
wechnnboay

How it warks

There is nothing new shout the desizn of the cireatin Fig. |,
which 15 often colled & paratiel or “Hash™ aplog-to-dignal
converter. To understand how Uhe circull works, its nECEssary o
review the operation of the basic imverting comparaior shown in
Fig- 2. In that circuil. 4 reference volage is applied w the non
inverting input of an operational amplifier operaed without a

feedback restutoe, That provides a two-state (off-on) output volt-
ape instead of the linear output that characierizes an Op-amp
operated with & feedback resistor.

A voltags input is applied to the inverting inguat of the op-amp.
When that input exceeds the reference voltage, thee outpat of the
op-amp is low, as far a5 the LED is concerned, the outpul is
ground. Therefore, the LED swiichas on, Series mesistor Rl
[irmits current to the LED, thereby protecting bath the LED and
the output-driver stage of the op-amp. When the inpis volage is
below the reference voltage . the nutput from the Op-amp swings
10 near the supply voltage {output highl. The output LED, which
no longer receives sufficient forward bias, then switches aff

The circuit is called a “comparator” Sinoe K COMpAres the
voltages at its two inputs and switches an when one exceads the
other, The circuit shown i Fig. 2 can be changed from an
iNVErling COMmPArEor 1 @ non-inverling compasalar simply by
switching the connections o the nputs, Then thi output will
swing from low to high when the input voltage exceeds the
reference vollage.

Refernmp hack o Fig. 1. 1C1 is & quad comparaor in & 14-pan
50 package. Resistors Rl through RS fprm a 4-szge vollags
diviger with taps connected 1o the non<inverting inputs of cach
comparsior. The reference valizge delivered to £ach comparaios
is determined by the setting of immes R1.

Each comparator in Fig. | functions exuctly hke the mmcdel
comparator in Fig, 2. Therefore. the outpuls from the codm-
paraiors will swing, 1o seguence. from high o low as the inpul
voliage riscs above tho refemence unltape npplied 10 sach com-
parator The outpat LED's will then switch on in sequence a6 the
voltage nses.

When the circuit is configured as a light meier, e invertitg
imputs of the comparators A conpecled n comman o the
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FIG. +—USING SURFACE-MOUNT COMPONENTS 1his bargragh “dark
mebsr” can be aszembied on a Srcull board Wik an aren of jus1 125
INchips.

Frl. 2—IM AN INVERTING SOMPARATCOR, the caitpiil tk lée sinien 1he Inpaut

L FT o tha red wiltmge; e cutnu B Righ wiven he iInput e
hover Enan The relerenss vellage,

pollector of phowransisior O When 91 = lumted, s
collecior-emier unenon comducs. thereby plecing all ths inver
Limgy npts withiar o e ;||.||il.-L|J|kq|I"|._rn1un|J Fearmesst serrngs o
Bl wuch of the four reference weliiges saceeds thatl vaioc.
Therefore, when '-';:'.'_lr.- iNuminzied, ine output feoen ol cone
pasator is high and B respeciive indicator LED is off. As the
fipht Jevel w0 Ol s pradisally decreased, the soltuge ot the iInven-
tng inpuls fses unil i exceeds the first comparator's efenence
serltge cpin 10 The outpor from thet comparator (pan 130 deen

PARTS LIST

Al regiglors are 1206 size SMTS unkess nolad

R=—=100.000 ohme. iimmer potenbomeles, Micro-Ohm By438-
G or egunaen

R2-AS—1000 ohims

RAE-A10—330 o

Somiconducions

IC1—LM328 quad compasaior, 50-14 pat=age

{ EDi—Grean LED, SOT-25 pagkage, AOHM SLM-13M or
pguivalenl

LED2-LEDS—Aed LED, SOT-23 package, AOHM SLM-13V ar
aouivalent

O1—0OP593C WPK phoiotrans=sior (THW), or equivetsn

Other components

B1—CR2320 o similar I-w0ll Inhmm can call

Miscellansous: Litium coin cell holder (Keystone P/N 107 PO
board, Bausable adhesne or masking tape, 28 or 30 mil solcar

A complate kit ncluding a drilied, eiched, and pisted PC
board, 01, all SMCs, battery, battery hoider and salder ks
avallable from the Heatn Company. Benton Harbor, MI
49022 for $15.85 plus posiage and handling: tor credit-card
orders, call 800-2553-0570. Michigan residents must add ap-
proprisie sales fax. Specify cataiog number SKD-1.

swings from high to low and LEDD switches on. Addinional
LED switch on in sequence i the light level continues to tall

[ncidentally, note that the COMMON INvErling iNPULs appear 10
he Moating when Q1 is fully swiched off (darkh. Actually, o fiw
tenths of u volt appear berween thase inputs when Q1 is dark. The
inpits can be connected Lo the positive supply through 2 pull-up
resistor, but leaving themn “floatmg” makes the applications
discussed at the end of this anicle possible.

Preparing the circuil board
Figure 1-a shows o suggested Lnvout for the cirt poard: the
bard feelf is shownin Fig. 3-b. Also, an etched, silk-screened.
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EIG, 32—USE THIS LAYDUT & when Bulding the circuit. The PC board 18
shawm in B

and pre-tinned board 15 avanlable as pan of & kit thal i ludes all
necessary componients: see the Pans List for mone information
Note that the board inthe kit also meludes & solder-mask coating
that bath simplifies seldering and preatly reduces selder-bridge
probiems. The boosd also includes drilled mounting holes for o
Bazvatone 107, or squivalent. Hiihium coin-<cll Ininleber

If vou build your own board. follow the finning proceduns
given in the LED-Aasher project deseribed elsewivere m this
special secton. Also review the SMC saldering procedufes
piven eisewhere in this special section belore soldenng ML o
the citouil board.

Hegin construction by instalime the LN33%. B sure fo suldet
weomer pin first. 1 the deviee stays uligned over the reniiming
pads, then coniinue soldering

Mext, instal] the cip resistors one ata e, 113 use the 1ape
miethod 1o hobd the chip resisiorn bnoplace. vou can werbdisr une
terminal of cuch resistors then viu slder the remakning i
mala. "l'l.:ru R UnE thee sasme upph.":..b:h whin ||"|'\~.Iu:|iln£I (F; 1] LEl.].!-
My mptter which method vou use. wnil you hecoms un cxper

| rUR I o



LIGHT METER

corieed

enced hand-seldeser of SMC s, il is essential 1o camefully inspec
eich and every junction wiith a magnifying fens.

Mest, solder rimmear Bl o the board. Since cementing B o
the bopsd might interfare with it rotor if vou are not canefol s
best tin wse o biv of masking ape 1o secure R1 in place for
sasldering.

I v waint 1o ke the citeuit as o fight meter. solder Q1 in place
pext. However, i vou wanl o use the circuit Tor ane of ihe
specialized upplicatbons that we'll deseribe Later on in this ani-
cle. vou should omit Q1 and. imaead. solder @ pair of stranded.
insulated hookup wires b is two mounting holes

Mot that H is 0 conventional through-hole component. The
protoivpe ussd @ uny surfece-mount phototransissor ¢ Seettner
Elecironkes CRIOTEIL However, thit meunt that the phototran-
sistor was aligned in 1he same direction s the readout. The result
wis that someone viewing the readout coubd cast @ shadow over
()1, affectinz accuraey,

To covercomie a1, the surface-mountable version of Q1 wes
replace] with a leaded phototransistor that can b imskilled
facing away from 1he person vicwing the readoun.

The Teads of the phototransistor ars instalied in o holes
drilled in the cirpuit board adjacent 1o ine negative banery holder
ierminal. The emiter of QF, which is indicoted by 4 =mall
protruding tab isee Fg. 4-ab must be mstalked in the hoke
connected to the negative Battery-holder ierminal, Therefore.
bend ‘017 leads a5 shown in Fig, 4-f and insent hath leads
through the bottom side of the circuit board so that QI peants
gy friom shie circuit board: as shown n Fg. 4-0. When e

- BEND LEADE AT
o W bl WIGHT ANGLE = %= EMITTER
—| | FADA BASE OF OI
T
C|la ol i
m b CIACNT COLLECTOR
ARG =
IUNDERSIDLI ‘_\.

¥ 1] T

FifG. 4==THE PHOTOTRAMEISTOR 'S EMITTER is imdicalid by he tak {a)
YWhern mslalling The dedice, mdmlmlbﬁnﬂm“““t“h
pairting vy frgm The cercuil Bnaand ()

circuit is complete. Q1's leads will emerge from the bourd under
the hattery-holder. Therefore. be sure 10 keep those |eads chose 10
the board. Solder Q17 l=ads 10 their footpnnts and chip off The
excess lead lenaths,

Complele assembly of the board by installing the lithium coin-
cell holder on the undzrside of the board. Be sure 10 orient the
holder =0 that it positive 1enminad (the uppermost batlery con-
fict) b inserted in the hole marksd + - Solder the terminals in
place and clip off the protruding pims. LUse coution, the clippad
terrminals may Ay away from your clippers with considerable
force

Testing the circuit

If vou have instalied Q1. the chreuit will function as a hight
meter wheen lithium cell B1 is installed in its holder. LED] will
glow 1o indicate the power is on, Lise d pewelbers sermadriver 1o
adiust rimmer R for the desined sensitivity Far best resulis,
perform the adyustment with the circuit in subdued light. Gener-
aliy. LED2-LEDS will switch off when Q1 is brightly illurmi-
maed. Those LEDVs will then glow. in sequsnce i the light
reaching Q1 is progressively reduced.

Y can switch the cireuit off by removing B Or. you can slip
& small piece of paper or thin piastic uncer, or pshon |ength of
heut-shrinkable tubine over. the uppermost batleny-holdsr elec-
irode,

Going further

As noted previously. when €1 b omitted the circuit can be
used for other appheations. For exumple. when o descharged
capacitor is connected in the circuil in place of Q1. LED2-LEDS
will plow in sequence as the capacitor & charged by the smull
voltnge appearing ot fhe COMIMON non-IMVETTINgG sApULS. O
upplication foe that configuranon is as & Lmer whie periced is
determined both by the size of the capacitor and the sening of
resisor Rl

The fiming inervals cun Be incréased by neredsing the vilue
of the capacitor. A new timung cvele can be sturtsd at any Gme hy
momenturily shoning e capiciio

Anciher eresting applicEion 1% 10 dse me Cirel 1o indicize
resistsnce. When the input |gads une open. all the LED 5 will
aorw, 1§ 2 variable resistance b conneciad e the CTRILm place ol
Q1. LED2-LEDS will glenw in sequence i [he Tostslanes: 1.
jowered. We're sure that vou have ofien wished for o visuud
consinuny checker

Frnulls. keep in mind thet the clrouit i presemied here fund-
tioms ‘@ g pacallel wmay of nverting compuraoe, 1ocan be
revised o (unction as o parele] ey of DoR-invertisg com-
P ers KM by rersing the comfeotians o e nputs uf the
four comparakors

——,




Holiday from ice: shooting snow scenes without mounting an Arctic expedition

If the reallty of mushing through the
snowy landscape in freczing weather
1empers your photographic ardor, there’s
a simpleway 1o take the warm comiornsof
home with you into the fisld. As long as
your car has @ pood heater and respect-
able snow tires—chains if you plan to go
the rural roate—then 1t can double as &
toasty maobile shooting pladform. And
yau ¢an bring along your favariie equip-
ment withous fzar -.'H:"Imnng [T P B L
hank, spreading it out on the seal for
quick-and-easy changes of film, lenses,
and filters.

& few specinlized aocessories may
minke taking pletures from your cas moce
practical. A tobletop tripod, for example.
s pseful for steadying a camera against
your shouldsr or o sent back. should you
meed to wae shutier speeds that are lonper
1han those wsnally advised for handheld
work. And there are other supports spe-
cifically desigied o subartitute for & tri-
mad in thesmakl guarters of your car, ol of
which leature & standard tripod-screw
mioant for yourcamers

Somenfthess can be secured toa
locked steering wheel or column with a
clamyp; others attach toowindow surfaces
with & large suction-cup base One can
gven be monnted on the top edge of & par-
tially rolled-down windew, although this
design could make things & bit deafty. A
beanbag {ensily made by Olling & cloth
sack with dred beans or pens) draped
over the bottom of the window frame will
steady s kong lens almioss as welk.

If vou decide o kesp the windows
closed, be wary of several problenss relni-
ed toshooting through glass, The mos)
obvicus of thess is reflectsons, whach can
b eliminaced by mounting a rulbber hood
on your lens and pressing it against the
window. Another i dirty glass. Besure o
bring along & soft, clean cloth for wiphig
clean hoth sides of the window: if neces
saTy, wel @ paper tows] with your car's
windshicld-washing solvent o clesn off
stubiborn dict. Also, avoid shooting
through curved windoa surfaces because
thes will distort your subsect,

Remember that auicfocus (AF) svs-

repts miny Focus on plass, making the en-
tire landscape unsharp: turn them off and
focus manwally. 10 yon oo using & compadt
automatic camera i which you can't
1urn the AF system off, vou'll run bessrsk
ofits Focusingon glassifvouw roll dewn the
window to shoot, Also keepin mind tha
tinted glass may cominbute a bluwh cast
1 color photographe. This Pmblem can
he corrected with an Bl-scries wanming
filter. such asan 8 1A

To reduce vibration, always turn yowr
engine ofT hefore you shoot. And for safe-
ty's sake. never sit for a long time with the
engine running an<d the windows com-
pletely closed; o defective exhaust £ys12m
may cause carbon monaxide 10 Actumu-
latc in the car.

Finally, bring alang encugh warm
clothing and baats, evenif you have no tit-
fention of leaving your car. Yoo never
know what emergency might foree you to
Beave The elemnents, such as a perfectly ar-
ranged landscaps that can be shot onlby
(o an embanksmeni—up fo youd Waks
in smow,

Top kefl: A fsbleion.
fripod can be weed io
brace the camera
when ypou need fo use
tefgpholo fensas on
Ionger shutter
speeds. Toprght
Other devites de-
signad to supporta’
camera in a carang

[ ee—T



Photo dealers, like cameras, comen 2
staggering vaciery of siaes, types, and
quality grades. Whesher they're found
in small, bocal camera swores, big de-
pArTment-sinre chaine discount houses,
ar mail-order companies, they all have
one thing in common-—they'd like o
make a sale.

At the el end of the dealer
spectrum are salespeople who
know what thev're talking
about, honestly want 1o help
you get the hest equipmens for
your purpose, ke rime ex-
plaining features and op-
phans, and have competi:
nwe prices. At the other
end are quick-buck: art-
ists whi are simply out
ror ke the maost pradic
i the least amoum of
rime anid conld hardiy
cafe lesd about your
lomg-term satisiac:
fion or repeat bus-
ness. Many dealers;
especially those with
the bonwess prices, fall
pemewhere in be-
rween these fwo
N LTEMES.

What cOnsTIEDES
an ideal deabert
really depends bn
you, I vou're pen-
erally in the marker
for new squipment
and know exactly what
you want betore walking
intes the stare, Iow price, feliabiliry, and
a liberal rerurn pobicy may be vour most
impartant crieeria, 1f vou expect your
dealer o take fime providing intos-
mation and guidanoe, T may he well
wairth spending & few bucke extra,

Whatever type of dealer you choose,
when you find & goed, hongst one who
cpeers vou Fight, stick with him—a
phie enthusiast can have no berter ally.
Aondd 1f vesis de eRconanter orne of the dis-

honest, discourreous bad apples, run for
the nearest exit or hang up the phone,
The following tips should help you 1o
figure our which dealers are which,

Do your homework, Dealing with
salespeople is & bor easier if you know
whar equipment you want and have a
good idea of what i should cost. To
narrow down vour selection, moll over
vour photographic needs and wangs,
then read test report, NEWs repaorts,
prochures, and ads on equipment thar
inteeesrs vou. To check prices, look them
Up In BeWspaper o other print ads or
scan the mail-oeder section in the back
of this magatine. Once you cull your
chaices, examine therm in persoen.

Ask guestions. The quickest way o
find our whether a dealer knows what
he's talking about and 1 honest is to

ask bors of questions. A good dealer widl
Lo the fearires of the squipment he's
sefling and be willing to explain differ-
ences herween competing brands. Has
opinions will be presenced i d TeRsn-
shle manper. Beware of dealers who
knock majer brands with swong lan
puage or try w foiss off hrtle-Ennwn
hrands, Be suspicious of dealers who
are loath o sell vou what you want,
refuse to honor their advertised prices,

ot charge extra for normally included
iwems like lens caps and battery covers.

Srand your ground. Cnce e
come to an miormed decison on by~
ing a particular pece of equipment,
srick with it Don't ler yoursell be
switched to somerhing else because the
frem wou Want isn't ko seock or you can
get a “grear deal.” And don't serrle for
the salesmian’s demonsLCALOr==200 Wil
a fresh camera in a box,

Keep wour cool. If a dealer says
something OUETageoUs, has an obvious
hidden agenda, is impeolite, gnates you,
or takes you for a fool, don't get mad,
rAlAE VL Vo, (f wasty Your gittie ar-
guing. Jusc get even—depart grace-
fully, don't go back, and wagn your
friends. If you're actually cheasd, e
port it 1o the Beter Business Bupea
(BB and local ot amare consumer-pro
teilion agenaies.

Check the record, Before you make
3 farge purchase from a store unknown
fo vou or i 3 STrange i calling the
incal BRR, consumer-promschion
agency, o7 the comsumer ad-

voscare ofl the local paper

't o bad idea, Even good
stores may have a few
compilaints on file, but
greer clear of stores
wirh cocords of ex-
cesgive provlems-
Expect the =x-
peeted. Bon't ex-
pecr the hareied
cherk ar a discount
grose to debate the
fine points of four
different pount-
and-shoors n the
midsr of the lunch-
hetr crunch., Don't
expect the mail-or
der phone guy to be
2 rechnical whiz
who knows exactly
which autofocus srs-
sem dioes whar, in
chort, be reasonable.
Dion't pay mofe Chan
wvouo have o, bup don’t
expect the Tocal camera store that les
veni Browse to meet the low discount
price mo the penny,

Be fair. Don't spend 45 minates pick-
ing a dealer’s brain and then huy the
camera down the steeer for 516 bess. 11
haw price w way oo ol Tenes well him =i
and give him a chance to m ake the sale.
Mot only will this assuage your cofe
sorence, it will encourage good dealers
toaay that way Jzenm Schneider
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