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INTHE CARDS -the direc-
tisn of subminiature
camera design: card-flat
cameras doubling as vest
buttons and =uch.

The film based Lemix is

off to a slow start. But
dedicated Imaging enthu-
slasts are mowving ahead
rapldly . Reportedly pop—
ular transmitter waria-
ions can be traced back
te the preoject on pages
2=5

A neat soln is Lo uUse
sclar charged batterjies,
making all picture=s pro-
duced absclutely free.

Don'l leave home wilhowt i1 Lamix
Card Camesa fcolapsad) ras haight snd
width of § credil card, Depmh? & walsh-
pockpbe ans-aa!lf incf

Meet the Lemix Card Camera from
South Korea. Taking is name from bis
credit-cardlike size (2% % 3% inches), this
mintature marvel achieves that by forpa
ing rodl film and relying insesd-—are you
sitting down’—on individually packapesd
frames of 35mm sheet flm. When (17}

the camern hits the marker, film (biack-
and-white and cobor) will be sold i sia
packs Each frame will come boeded in s
own tiny film holder, complete with XX
coding (150 00, 400, and 160K, ex-
poacdupesposed sticker, and a tny dark-
slice. (Just fike the big guys!) The kelder
can double &5 a slide mount, and yes, both
negative apd slide films 2re planned
Whether this Is & serious comern 97 3
movelly depends on the applcation, bid
Lemix Camern Inc.. of Seoul, has buih
an impressive sef of Card Camera proto
tvpes. There are three models. cach well
comstencted of metal and each with.a eol-
lapsing lenshoard and metal bellows, The
standand beal-shutter-equipped, fixed-fo-

cus lens (B8} disliviers an aren of coverage
equal to that of & 35mm wide-angle lens
on a 33mm SLE.

Model 0SB (s the basic fixed-lens
camera; O0SE sccepts interchonpesble
lenses (serewmount)l, and DORF rakes a
thiwy flash that's pooeered by & single AAA
cell (guide number 7, 150 100). The flash

made! alto features o meter with under-,
owers, apd correcl-eaposare LED
rndscalors

Ciher details: The Card Camera sharter
5p¢:n:| checks in-ad 1/ 1235 sec, and the op
lical direct-view wviewlinder (2 reverse-
Cialilean type) shows A percent of the
peieal frame coverape

Film processing? A =six pack of 35mm
shest film will cost about 53 and comes
p;;ka[:v::l:] in a thick cardbnard carrying
i thatl will double 2 o film matler, Once
your [tlm resches the processang plant,
will be spliced milo long lengihs and bach
processed, Per-print costs ane expecied o

What a card!
Cirre Camera s
o third ifa size

and one saventh
the waigial of 25
Feii-film compacts

be tower than prinds from disposable cam-
eras (if you inclisde the cost of the dis-
puoaahie, ihat Bh.

How do Card Camera pictures bookT
We don't kneval, Althoopgh Lembs claims
the single-element. plastic lens produces
prints as sharp as o good disposable cam-
era, the company didn't have any plemines
i shiiw,

The fiess camera to offer the qulity of
2 idispozable with all the convenisnce of
a wiew camera, i not clear o whom this
A%mm subminiamwre i meant o appeal.
But we muost admid, it's kind of cule and
thic ilea beging 1o grow o0 you,

o e e m— e e e S
AMOTHER FLAT EXPOSURE METER
W dor't know if 3t°s part of the retro
craze or a function of the Grear Anei-Au-
wormation Backinsh, but tracatiosalisg Jos-
lech sepems b0 be coming on strong m phis-
iography, as in other sreas. bn this evp of
segmented metering = poinl-andshoots

[DE{0WS coniracied)

who would have ever thowoghd we'd see
anather dinl-tvpe exposure cakwaoc? B
arsmhicr ome we ve seen, called the Black
Cot Extended Banpe Exposure Ciupde.

The Black Cat uses a diflerent mdexing
sysiem than most other deal Galoulavoes
[rsdead of hating pholographic scenes by
light lewel, the Car lsie iypes of scencs
glphabetically. Look up “msoan, "’ for ex-
ample, and wvou find seference leters for
full, habf. and guarier. For indoor avail-
able fight, look op “inberiors.” And o
fiorth

Omce you hawve the index lester, =2 o
oppusite the Tilm speed you're using, and
the dial points 0 appropriate combima-
tions of shutter speeds and aperiunss

The extended range of the tile refers
io film speeds, vou can se0 eXposane in-
deses framm 0.1 w0 1600000, We'ie ma
saire all thai's really necessary (C0E, wou
IS0 0.F fans, raise your honds), but the
Cat also gives you a big range of shutter
urdl aperiure comboss fromms 27 lwsars
LAI25.000 see, amd from £00 0 o £H024
Huge f-pumbers corresponding to lesnsy
aperiures are actually useful for pinhole
photegraphy, incleded in the Black Cx
puide. Abso included are reference marks
fior the slandard 10ksiep Zone System znd

breckeung steps. And i you want (o break
down and wse a meder, the back of the
3 ¥ M¥-mch puide i an 18-percend-re-
flectance pray cand

{f course, no batterics are requined.
The Black Cat, with instriction boplker.
coks £17.95 from Black Cat Samdio, Depi
C, 30 Harney 5., Vancouwver, Wa
DHG6,

Cal's ayer Biack Car Exposura i
has @ hige EXPOSLTE-SRITING ramgpe, Jong
Systam raadauts, and aiphebehcal sub-
Ject indammy & ditferant scangs



BUILD A

MICRO TV
TRANSMITTER

This wireless mini video
transmitter sends a picture
to your TV set. It's ideal for
security monitoring

or observing nature.

MARTYN MCKINNEY, GARNET BRACE

& KEITH FALCONER

THE MINIATURE SIRGLE-BOARD VIT)-
eo camera used in this project s
an excellent example of how re-
cent advances in Integrated cir-
enit and surface-mount tech-
nology have led to rema rikable
advances in video technologies.
A complete, reasonably priced
solid-state camera will easily fit
in the palm of your hand.

This article describes how
you can build a simplt modu-
latortranamitter and connect i
to a commercially available vid-
&0 camera to obtain a portable,
battery-operated camera that
can transmit B&W or color pic-
tures [rom remote locations
back to your TV set. Neantenna
fs needed to transmit (0 & near-
by TV set. but if an external an-
tenna is used, the modulator
has enough power to transmit
about 100 yards, The RF modu-
lator/transmitter can transmil
aver standard NTSC channels 7
o 13 or UHF channels 14 to 28,

The mini video camera on
which this project is based mea-
gures 0,91 % 1.B1 ® 2,76 inches

and it weighs only 1.3 ounces.
The camera requires a 6- to 12-
volt DC power supply. and
draws a current of only 65 milli-
Amperes.

The applications for a battery
powered, hand held TV trans-
mitter are Bmited only by your
imagination. Home or business
security come most readily Lo
mind. Because cables are un-
necessary, there is no danger of
an intruder cutting cables and
disabling the camera. The cam-
era can be placed in an unob-
trusive location protected from
the weather

You can also use this camera
transmitler to keep an eye 0m an
infant in a crib or observe a dis-
abled or bedridden person. And
you could alse put this camera
to work as the “eves” of a robot
ar for monitoring industrial
welding or machining opera-
tions that would pose a safety
threat to people standing 100
close,

If you are a farmer, you can
monitor the behavior of live-

stock in a barn, and If youre a
nature hohbytst. you can cb-
serve wild animals and birds at
close range. The ability of the
camera to “observe” actlon in
reduced light will be par-
Hoularly atiractive,

The camera/transmitier sys-
tem can be powered from an AC
to D wall-mounted adapter, or it
can be powered Trom standard
a.volt battery, The service life of
ar1 alkaline-manganese battery
is approximately four hours,

Camera modules with several
different configurations are
available from the source given
in the parts list, One 15 & super
wide-angle { 110" field-of-view] 3-
mm, 1.8 lens: the other is anar-
rower angle (787 field-of-view]
4. 3-mm, /1.8 lens. A 12-mm.
1.8 lens is available for thase
interested in aerial or nature
photography. This camera.
when placed behind the view-
finder of & single-lens reflex
{SLR) still camera, will accept
the full field-of-view of the still
camera lens and permit remote
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monitoring of the plcture to be
taken,

The €CD mini camerz 15 also
sensitive to infrared [IR] radia-
tion, and when paired with a
simple infrared light source.
can be used to see in the dark.
For robotic or industrial ap-
plications, a single infrarcd-
emitting LED emits Eﬂﬂ-ugh ETl-
ety to dlleminate nearby okb-
jeets.

The modulator §s buflt on a
24 x 1%-inch printed-circuit
board, which is mounted on in-
sulating standofis above the
camera module, A wiring har-
ness and plug connect the cam-
era to the modulator,

Modulator operation

The schematic of Lthe trans-
miltter is ahown In Fig. 1. The
circuit operates as follows:
Transistor 1 is the amplifier in
a transistor oscillator that oscil-
lates in the frequency range of
VHF channels T to 13{I74 to 216
MHz] or slightly above (250
MHz), depending on the desired
transmitter frequency. The oul-
pul from the resonant tank cir-
cuit of the oscillator, formed by
coil L1 and capaciior C3, is ca-
pacitively coupled by C4 to the
base of the Class-C amplifier
stapge that includes Q2.

The combination of L2 and
the parasitic capacitance of the
PC board broadly tunes the out-
puil of Q2 to cither the same
range of frequencies as the os-

L#d



cillator stage, or to a frequency
that is twice that of the os-
cillator stage, which permits
the transmitter to cover Chan-
nels 14 to 289 (470 to 580 MHz|.

The Class C amplifier stage is
collector-modulated by a two-
transistor modulator that con-
alsts of Q3 and 4. The output
from the camera is directly cou-
pled to §3 through variable re-
sistor BA. The ratio of resistors
RS and B8 in the collector and
emitter clreults of Q3 deter-
mines the gain of approximately
three for this stage. The output
of the camera is an NTSC comm-
posite video signal of approxi-
mately 2 volts peak-to-peak
amplitude with a 0.7 volt DC off-
set. The output of Q3 is directhy
coupled to emitter follower (J4.
which collector-modulates the
Class C output stage.

THE MODULATOR BOARD ahier being
mounted on the vides camers madule,

The modulator has been de-
signed to work primarily with
the camera describzed, bt it can
also be used as a modulator for
any composite videa device.
This is accomplished by chang-

PARTS LIST

All resistors are Yewalt, 5%, un-
less otherwise specified.

A1, R8—2700 ohms (226 taxl

R2—4700 ohms

R4—1000hms

RAE—220 ohms ;

RE—5000 ohms, potentiomater

R7, RB—1000 chms

Ri0—&B ohms

A11—15,000 ohms (see text)

rs

C1—56 pF, ceramic disk

2, C4—5 pF, ceramic disk

C3—2 to 10 pF trimmer

G5, CB—470 pF, ceramic disk.
‘G, CY0—47 uF, 16 vols, sluminum

€7, Co—01uF, ceramic disk
! Semiconductors :
O, Q2—MPS3866 NPN transistor
G, Q4—2N3904 NPH transistor
D1—1N4001 rectifier diode.
Other cor e
L1—3 turms linned bus wie wound
on a ¥e<inchidrill bit for channeis
7-13 OR 2 tums tinned bus wire

- wgund -on & He-inch drill bit for.

L2—Same &s L1 {see above)
J1—Bulkhead-mountad RCA jack:
{oplional). oE
J2—2.1 mm DC power jack
J3—right-angle ACA jack {op-
_ 51-—EPDT miniature switch
‘Miscellansous: CCD Camara
~Module (Chinon CX-102), PC
- Board, plastic’ case, 8-voll al-

e Ay el ' il

riylon standolfs; Ye-inch Mo, 2-56
screws 2nd nubts, coaxial cabls,
wire, sobder,

Mote: The following ltems are
avallable from Bayview Hobby
Supplies, 14800 Yonge 5i.
#110, Aurora, Ontario, Canada
L4G 1N3. ﬁl: S05-841-7312.
Fax: 905-841-4436:

& Camera module including
wiring harness—5220.00
{specify Model M100W with
wide angle 3 mm lens and 110

field of view or Model
MIDON normal angle 4.3 mm
lens and T8 degrese field of
wiew)
& Modulator PC
{M200)}—%12.95
# Drilled plastic case (M201)—
1496 et
# S-volt AC wall adapter
(M202}—$14.95 T
s Modulator kit (M300)}—
§45.95 ;

board

s Completed modulator

(M301}—%09.85 : ;

-+ Kil including camera mod- -

ule, -all paris;, hardware, and

case (M400}—5290.00

® Semi-kil, includes camera

module and fully assemblod

and tested modulator board

{Ma01)}—5326.00

= Completaly assambled and

tested camera and modulalon

mounted In case (M402)—

$348.00

All prices in U.5. funds. Shipping
and handling axtra,

ing the value of RS from 2700
chms to 4700 chms, thus in
creasing the gain of the input
stage and adding 15 K resistor
Rll. which removes the DO off-
set from the amplifier stage,
Provision has been made on the
modulator printed circuit board
to add an optional right-angled
RCA connector thal can provide
baseband video cutput or ac-
cepl baseband video Inpul
when the modulator Is used
with other devices,

Diode D1 and resistor 10
form a simple battery-charger
clreuit. Diode D1 also prolects
the camera from reverse vollage
should a charger with the
wrong polarity be connected ac-
cidentally.

Construction

A complete modulator circwit
board can be purchased from
the source given in the parts
list. However, [oil patterns are
provided for those who want Lo
make their own. Note that the
circuit board stock iz 0.031-
inch thick glass-epoxy with cop-
per foil on both sides. (Paper-
hased PC boards should not be
used at the high frequencies
produced in this eircult)

Certain parts of the ground-
plane foil on the component
gide of the board must be re-
moved to provide insulated s
faces for some components. See
the parta-placement diagram
in Fig. 2.

Mount all components on the
non-solder ground-plane side of
the board. Mount all reslstors
vertically after forming the
leads. Mount all disc capacitors
as close as possible to the
ground plane. Both electrolytic
capacitors are mounted hori-
zonitally and thelr axes lie paral-
Iel to the surface of Lthe hoard.

Begin by mounting the short-
est components first, Start first
with the variable capacitors,
variable resistor, and the ce-
ramic disc capacitors. Then add
the transistors, reststors, and
coils,

Although thers are no critical
component positioning re-
quirements, take special care
when installing the transiators.
They look alike, but the circuit
will not work if they are acciden-



tally inlerchanged. Capacitor
C8 is an RF bvpass capacitor
that forms part of the tank cir-
cudt. Its leads should be as short
as possible.

Codl LI is & 2= or 3-lurn coil
depending on the output fre-
guency selected] af No. 22 AWG
tinned wire wound onan M-
inch drill bit. The coil. in con-
junciicn with variable-capaci-
tor C4, determines the os-
cillator frequency: This freguen-
¥ §5 in the range of 174 to 216
MHz forchannels 7 i0 13, or 235
to 280 MHz for channels 14 1o
2. [The oscillator frequency 1s
doubled (o 470 ta 560 MHz in
the Class C stage for the higher
channels). Ddode Ol should be
mounted with its ancde closest
oo power jack J32.

After all componenis are 50l-
dered. install the battery cilp.
wiring, and plug for the TV cam-
era moduie, These wires ener
from & hole in the bottem of the
board to provide strain refief,
and they are zoldered aflter in-
sertion Into holes In the top of
the board. The modulator can
be operated without an antenna
but. if longer range 1s desired.
an antenna can be connected Lo
output capacitor C9 (see . op-
tions sectionl

ent

When the board componenis
have been assembied and =ol-
dered, check the current drain
with the modulator connected
to a B-volt supply, The current
drain should be about 25 milli-
amperes, and should drop Lo
about 10 milliamperes when the
main oscillator is Inhibifed
iwhich is accomplished by
touching L1 with a finger) This
simpie test indicates that the
ascillator is functioning and the
Class C stage is amplifying.

After teasting. mount the
finished moduiator board above
the camera module with teo %6-
inch long nylon standoffs and
two Va-inch long No. 2-56 screws
and nuts,

After mounting the modu-
lator board. the camera plug
can be connected. At this tlme,
check the current drain again,
With the camera connected. the
drain from a 2-volt supply
should be about 85 milliamps.

With a television receiver
tuned to the desired channel
near the completed unit and
power applied to the camera
and modulator, tune C3 until a
video image appears on the
screen. Turn R6 clockwise o a
position that gives a picture
with maximum contrast and na
“rearing.”

If no video image appears ocn
the screen after all other possi-
ile sources of assembly error
have been eliminated, adjust L1
by separating its turns to raise
the outpul frequency or com-
press the turns 1o lower the fre-
quency, When using videao
sources other than the camera,
it will be necessary Lo change R9
from 2.7K to 4.7K 0 increase
the gain of the modulator, Also
add the 15K resistor R11 toelim-
inate DC offset,

Once these adjustments are
made. mount the completed
unit in the plastic case and fas-
ten the back in position with
four self-tapping screws.

There 18 no voltage regulation
to compensate for battery-volt-
age variation. The resistor val-
ves In the oscillator section
have been selected so that the
ascillator exhibits a minimum
frequency shift over the usable
battery range.

Options

Provision has been made in
this design to offer the user a
number of aptions to give the
CAMETA eXira versatility.
® Frequeney. The modulator is
designed io operate either on
Chanmnels 7 oo 13 or 14 to 29, For
Channels 7 to 13, ¢oils L1 and
L2 are three tums of Mo, 22 wire
wound on a e-inch form. For
Channels 14 to 29, colls L1 and
L2 are fioo turmnms of Mo, 29 oire
wound o a 3Me-inch form,
® Enclosure. You might want
e mountl the unit in its own
enclosure such as a picture
frame or lamp for surveillance.
The modulator board can be
maounted to the camera without
madification, or it can be cur
with shears along line A-A Lo
make it smaller
# BRCA Input/Output Jack,
Provision has been made on the
PC board for a right-angle RCA
Jack. (Mate that the board will

not fit in the case pictured if
this aption is selected. ) This op-
tion provides composite base-
band output from the RCA jack,
or compasite video can be intro-
duced to the jack (rom an exter-
nal source.
® Wall Adapter. The camera
umit can be powered (oo any
negative ground |positive tip) 9.
volt wall adapter. When a wall
adapter is used. the battery
should be removed, Be sure thar
the output of the adapter does
not exceed 12 volts.
® Rechargeahle Battery. A re-
chargeable nickel-cadmium
battery can replace the sug-
gested alkaline battery, al-
though battery life will only be
about hall as leng (two hours
instead of four hours| before the
battery needs a recharge. Re-
sistor RI0 has been sslected to
recharge the batiery in approx:-
mately four hours. Many re.
Eil&rﬁtﬁtﬂe S-volt batteries actu-
ally have terminal voltages of
7.2 volts and will charge at a
higher rate, Most wall-mounted
chargers are poorly regulated
and thelr voltage rises dramal-
leally when lightly loaded. Make
sure that the battery does not
overcharge. )
® RF and Baseband OQutput.
For short range use {up to 30
feet), no antenna is necessary as
loryg as there is an adequate an-
I:enna on the TV receiver. For
OnEEr range, a 1 foot length of
Ko, 18 stal-'ﬁdeﬂ copper il':c-gu:rkup
wire can be connected to output
capacltor C5 and extended
through the case. If you want
both baseband output and RF
output, an optional RCA jack
can be mounted on the front
el of the case and the cutput
rom C5 can be connected to it
by a short length of wire,

A length of coaxial cable fram
the camera harness can be con-
nected from the jack to the cam-
era oulput on Lhe modulator
board. [The cable effectively
blocks RF from getting back
Inta the camera.)

If you want baseband output,
an RCA plug and cable inserted
Inte the jack will provide com-
posite video outpul to a video
monitor. [f you want BF sutput,
an antenna can be inserted into
the RCA jack, f



A, Kodak 5tar 110
camera with flash

#064949, Reg. 16.93

12°°

ENTRY LEVEL

110 WATCHERS, here's a little market=-
ing 101 from the team at Eastman.

A basic 110 camera was $14.99 on A=
pril 1st. (ST #7&), by May 14 the
‘regular® price was %$16.9%, and the
‘sale’ price was 312.99. False adver-
Liging? Mot guite. In april it was
called Ektralite. In May it was call-
ed Star 110. Same mechanizm and lens,
different cazs.

HELPLINE

HMORRIS IN TOLEDD and others looking
for 110 slide projectors,. Ccall Ball
Photo In Asheville, NC. They have
sevaral {(704) 252=-2443,

LETTERS
Dear &l;

While reading your instructions for
using the Minox tank the thought oec-
curred that the cassetts wWwas under
the liquid at sll times during devel-
epment, fix, and wash, It has been my
experience that the light trap will
becomea loosened. So vou take some
photographic black masking tape and
your film slitter and vou put =ome
neWw enes in. One layer iz enough.
After a lot of use, unle=scs vou have
vary soft water, 8 white deposit will
build up, sc vou will have tco soak
them awhile in warm water to remove
that and to dissclve tha cement hold-
ing the old light trap, after which,
gee how they did it at the factory
and do [t the same way .

I have domwe Lhis with both the metal
and plastic cassettes with good re—
sulte.

Lately however I have been using
stainless steel reels and tanks be-
cause of the reaszon just mentioned,
and because you cannot use a dilute
developer. I have never swven seen a
Minox 5% reel but I have modified
lomm and alsg 35mm to accept 9.5,
Happy Minoxing.

Submin lives.

Herschal E. Payne,
Aarlingten, Y&,

* A shirt-packet original, updated

We recently got &3 try ons of
rhee 121848 versions of n camera
that helped change the pho-
tographic world, a Minox
Towring, & special limitad edi-
tion (3,333 unis) of the mow-
discontinuesd  Minox 35 MEB,

The original version of this
itry-bimy pre-sorpfocus cam-
era, the Minox 35 EL, came
on the scene & decade and a

A amall handful: Dedghifully
difky Mimos Tunng i esr

half apo and rapidly estab ;’ﬂﬂ I"'r"a "“FI : RN SN
lished iself as & cull favorite, |
dlthough pever sn object of | it as 8 “guess-and-ahoot.™ [

rezar-worship like thar metal-
bodied cutie, the Rollsi 535
Whial made the Makmlon
{high-grade reinforced plas-
e} Minox major was that, i
spiie of being a competent
A5mm camera, ol was small

alsn nice to be able w pick
your aperiure and manipelate
cuposunt with the IS0 speed
dind {no DX contacts here)
Bui o be honest, we've
been spoilod. As we loaded
minmeably, set oor aperture,
enaugh o slip easily o g | scale-Tocused the lens, wound
man' s dressoshirt pocket— | the two-strole Gim advance,
thus establishing a compaci- | and rewound manually, we
ness standand that continues | keplthinking how much more
v thas day. It was 2lso feath- | carefres Life would be with our
erlight &t under cight cunces. | Konica A4's, Glympus: Infin-
The black-and-gray plastic | iy h's, Samsang AF-Slims. . .
Minox Tomring is, like iis Bethat as it may, the M inox
forebears and siblings, an ugly | 35 remaing an efficient. e
duckling, although thought by | packapge, capable of taking
mrany o be “cite.” It has ap- | terrific pictures Bul the cur-
enufe-priority sutomatson and | rent crop of PS5 pocketables
i dime-sized four-element | will sill appeal more o the
3imm 2.8 lens that will yicld | lazybanes amomg s,
surprisingly. sharp images, There's no list price onthe
once your gucss the focusing | Tourkng: “the similar Minaos
desdance accorately 1o set on | ML (which has programmed
the scale-focwes ring, Think of | auto) lists for $585, =

FREE CLASSIFIED

HWANTED Reflex viewer for Hinox LX. &.
Billings (415) B93=4792. CaMABIMNOCU- .
LAR REPAIR. All make=, 20 wears exp.
Redlich Binocular Repalr Service.
2319 Wilson Blvd. arlington, V4 22201
(703) 527-5151. CHEMICALS. We carry
anything you need in laboratery chem-
icals, glassware. Adwvance Scientifie
(205 ) 327-0900 .,

QUICKFINDER 7/95
Acmel MD w/flash................. £2335
Acmel MD w/flash/case............. 269
Minolts 16P. . iceeanas BB A B 25
LS B8 BE L o i kb G e 225
" e -1 - T | e e Y T N -1
y DP/125 color print Film....... 3
r i g T O e e e 225
" Touring Fhem, o o a2g
Pentax-110 complate kit........... 295

PENTAGON CAMERA (703) S34-8815




