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MANUFACTURER'S SPECIFI
CATIONS: Bronlca sa 2'1. x 2'1. 
In. (6 x 6 cm) single-lens reflex 
camera. Body No. 1102897. 
LENS: 80mm 112.8 Zenzanon-S 
In Interchangeable bayonet 
mount, apertures . to 1/22, 10-
cuslng to 2 ft. 7'12 In. (0.8 m), 
accepts 67mm threaded ac
cessories. SHUTTER: Elec
tronically-controlled Selko #0 
leal type In each lens with 
speeds of 8-1 /500 sec. plus T; 
mechanically-controlled 1 / 
500-sec. speed usable with
out 6-v sliver-oxide or alkaline 
manganese battery in body, X 
sync. VIEWING: Inter
changeable waist-level linder 
with light-excluding hood, 
built-in magnifier, user-Inter
changeable viewing screens; 
standard screen has central 
split-Image rangelinder sur
rounded by mlcroprism collar, 
full-focusing matte outer area 
with vertical and horizontal ori
entation lines. OTHER FEA
TURES: Interchangeable 120 
and 220 film magazines in
corporate ASA 25-3200 dials 
and electric contacts lor auto
matically keying film speed into 
optional meter finders; six con
tacts on the back of each lens 
In camera body, and above 
front of finder screen relay set 
shutter speed and metering In
formation, transferring shutter
speed control to auxiliary shut
tet/metering dial on finder 
when meter finder Is in place; 
built-in mechanical interlocks 
prevent lens removal without 
cocking shutter, film magazine 
removal without inserting dark 
slide, shutler cocking without 
film In magazine; battery-check 
LED outside screen area In 
finder lights as shutter blades 
close to complete exposure or 

when battery-check button Is 
pushed; hinged film-wind 
crank advances one frame per 
360 0 turn; multiple-exposure 
control; spring-loaded depth
of-field preview lever on each 
lens; shutter-release-lock col
lar; optional CdS MF Finder S, 
powered by batteFY in camera 
body, incorporates two angled 
CdS cells, provided with 
match-diode metering center
weighted readings off viewing 
screen. PRICE: $1,350 with 
80mm 112.8 lens, collapsible 
waist-level finder. 

After nearly two decades of 
producing 214 square SLRs 
with focal-plane shutters, 
Zenza Bronica has gone the 
route of the legendary Hassel
blad 500C/M and introduced a 
professional-caliber medium
format SLR with a separate leaf 
shutter in each of its inter-

The square look certainly 
resembles you-know-who's 
Swedish 2'1. SLR, but the Bro
nlca sa has system electron
ics, simpler construction. 

changeable lenses. And as if to 
emphasize its clean break with 
past tradition , the new Bronica 
sa is entirely new, with none of 
its lenses or accessories com
patible with the now discon
tinued linesoffocal-plane-shut
ter 214 x 214 Bronicas, or with 
the current 1 % x 214 in. (4.5 x 6 
cm) format Bronica ETR-S . 
While many photographers will 
be tempted to see the sa as 
"Bronica's Hasselblad," such 
is not the case, however. It is, as 
we shall see, more of a scaled
up ETR which draws on Bro
nica's long and successful ex
perience with through-lens me
tering and electronic shutter 
control systems. As the origina
tors of the world's first auto
exposure 2.',4 SLR (the Bronica 
EC-TL) back in 1976, Bronica's 

engineers have evidently at
tempted to combine the proven 
appeal of the leaf-shutter Has
selblads with the advanced 
electronics of the EC-TL, and 
the leaf shutter ETR-S and to do 
so in a rugged and relatively 
simple machine. The sa, which 
is quite conservative in some 
respects, is certainly not in
tended to challenge such cam
eras as the Rollei SLX in terms 
of total state-of-the-art automa
tion. But of all the many 214 
square SLRs Bronica has of
fered over the years the sa 

dium-format SLR fans and man
ufacturers for eons. Histori
cally, the best known 214 SLR 
makers have tried both shutter 
types, and for good reasons. 
The focal-plane variety usually 
provides a higher top speed 
(typically 1 / 1000 or even 1 / 
2000 sec. instead of 1 /500sec .) 
and permits greater flexibility in 
optical design (that is, faster 
and / or closer-focusing 
lenses), including the potential 
use of barrel-mounted large
format lenses on bellows. How
ever the large focal-plane shut-

Bronica SQ: What's New At A Glance 

Manual fil 
winder 

Neckstrap lug 
Film-winding crank 

Seiko #0 leaf 
shutter in each 

interchangeable 
lens is electron

ically timed by 
circuits in body, 

but mechanically 
actuated to 

provide 1/500 
sec. speed 

without 
batteries . 

Shutter-release lock ring ASA . atop magazine 
automatically keys set 
ASA into meter finder vi 
contacts on either side 

Body shutter-speed dial 
is automatically disengaged 
when meter finder is 
mounted, making match-diode 
metering (via shutter 
dial on finder) more 
convenient 

preview lever 
Focusing ring has 
textured rubber surface 
for added comfort 

Lens-release button 

Film box 
end clip 

Film magazine release button 
Dark slide has orientation dot on top to facilitate mag removal 

probably comes closest to 
meeting the needs and wants of 
today's professionals. 

Before we begin to examine 
the sa in detail, let's say a few 
general words about the great 
leaf shutter versus focal-plane 
shutter controversy-a debate 
which has raged among me-

ters required in 214 x 2',4 SLRs 
have traditionally been some
what delicate, and rather vul
nerable (since they're situated 
directly in front of the remov
able film magazine), and their 
top flash sync speed has usually 
been limited to 1/30 or 1/40 
sec. (an exception is the Has-



selblad 2000 FC which syncs at 
1/90 sec.). This flash-sync
speed restriction is particularly 
worrisome to pros who often 
use fill flash outdoors or shoot 
flash pictures in bright indoor 
environments where ghost im
ages caused by ambient light 
can pose insurmountable prob
lems. In short, while interlens 
leaf shutters have their limita
tions, they're well protected 'in
side each lens and provide 
electronic flash sync at all 
speeds. And if one shutter 
should happen to misbehave at 

the wrong time, you can usually 
reach into your bag for another 
focal-length lens/shutter unit 
and continue shooting. This last 
feature is vital to the working 
pro and more than worth the 
extra (theoretical) cost of hav
ing a shutter in each lens. 

In its general layout, the 
Bronica sa is undeniably simi
lar to the Hasselblad 500 C/M 
or for that matter to the Bro
nica ETR-S, which can be 
viewed as a scaled-down and 
electronified version of same. It 
centers around a boxy main 
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body section to which lenses 
bayonet in at the front, film 
magazines snap on at the back, 
and viewing hoods and finders 
slide and click in place on top. 
However, there are many im
portant differences which make 
the sa noticeably more con
venient, and highlight the ad
rantages of starting with a 
more-or-Iess clean slate and a 
respectful but critical view of 
the competition. 

Let's begin the inevitable 
comparison by loading a roll of 
film . Atop the magazine toward 
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Edge-weighted metering? Not 
really, but CdS MF Finder S has 
Iwodownward-polntlng, angled 
cells providing two areas of 
maximum meter sensitivity, 
one on each side of center of 
horizontal band. Whatever the 
theoretical limitations on this 
system, It provides excellent 
overall accuracy. 

the collapsed finder hood are 
two textured finger grips, one 
on either side of the magazine. 
Push these in with thumb and 
forefinger, as indicated by a 
pair of white deltas, and the 
bottom-hinged back section of 
the magazine opens and you 
may lift out the film holder sec
tion. Like the 'Blad, the sa 
loads using the "double-re
verse curl" system, and the left
hand spool-retaining lugs are 
hinged to facilitate the process. 
Snap an empty spool into the 
bottom chamber and snap the 

e 
.-

Bronlca sa's finder shoYis me
ter display area at left only 
when CdS meter finder Is 
mounted, Entire LED array Is 
shown for clarity, but only one 
symbol appears at a time In 
normal metering. Central fo
cusing aids are large, easy to 
use; fine Fresnel outer area Is 
very bright and contrasty. 

GENERAL PERFORMANCE 
Checkpoints Our Standard As Tested 

FINDER: 

Apparent viewing Between infinity and 20 26 in . (0 .67m) 
distance in . (0.5m) 

(CdS MF Finder-S) same as above 22 in. (0.57m) 

Apparent distance of EV Between 39 in . (1.0m) 7.9 in. (0.2m) 
scale of meter head) and 20 in . (0 .5m) _._- -
View area compared to Vertically and Vertical: 95.2% 
film area horizontally more than Horizontal: 94.3% 

90% , less than 100% 

Parallax error compared Vertical : 1 .32m Vertical: O.23mm 
to film Horizontal: 1.58mm (downwards) 

Horizontal : 0.36mm (left) 

Focusing accuracy at Within depth of focus y, toward camera 
maximum aperture 

Image magnification 1 15X 1.09X 

PICTURE SIZE: 56mm ± 1 .4 x 56mm 55.2 x 55. 7mm 
±1.4mm 

SHUTTER: 

Camera insulation from More than 7 megohms Infinity. 
sync 

Sync contact efficiency More than 60% 82% 

Synchronizer delay time X: within full opening Okay 

--
Shutter blade bounce Not allowed None 

LENS: 

Focal length 80mm ±5% 82.5mm 

Maximum aperture 112 .8 ± 5'1'0 1/ 2.86 

Distortion ±2% 0.4% (barrel) 

CAMERA SIZE: 4% in. wide, 4 5 / 16 in. high, 7. in . deep, 
(111 x1 09x178mm)with lens and 
magazine, waist-level finder 

WEIGHT: Body: 21b. 4 oz. (1 020g) with film back 
and waist-level finder, battery 
Lens: 1 lb . 0 oz. (470g) 



las] 

Lift and turn ASA dial until 
proper digits appear opposite 
Index line on left and film 
speed Info is automatically 
transmitted to CdS meter 
finder via-adJacent contacts. 

hinged spool lug in place, and 
do the same with the fresh roll in 
the top chamber, making sure 
the paper leader pOints upward 
with the black side facing you. 
Now pull the leader, black side 
out, over the wide top roller 
around the spring-loaded pres
sure plate, under the thinner 
bottom roller and thread it 
through the take-up spool and 
you're almost done. Finally 
turn the manual film wind knob 
on the right-hand side of the film 
holder counterclockwise until 
the arrow on the paper leader 
coincides with a red arrow in 
the top film chamber insert the 
loaded holder into the maga
zine with the integral film coun
ter facing upwards and snap the 
magazine shut. To position the 
first frame, turn the film-wind 
crank on the right side of the 
camera about 5Y2 turns until it 
stops and the film counter will 
read " 1 " Before you begin 
shooting, lift and turn the milled 
edge of the large (1-in.-diame
ter), legible ASA dial atop the 
magazine so fhe~proper film 
speed (ASA 25-3200) is oppo
site the white index line. 

So far, everything has been 
quite conventional. True, you 
don 't have to remember to 
thread the film under a film-

Battery compartment cover Is 
easy to open and mounts se
curely, but 6·v battery Is hard 
to remove without long, stout 
fingernail or narrow Implement. 

guide bar as with Hasselblad 
magazines, and the frame 
counter is more conveniently 
positioned atop the sa's maga
zine, but this is small stuff. It will 
likewise come as no surprise 
that you can't fire the sa's 
shutter until you remove the 
dark slide from its slot on the 
left, and you can't press in the 
unlocking button or remove the 
film mag from the body until the 
dark slide is in place, right way 
up (there are orientation dots 
on the slide handle and slot). 

So where is the great leap 
forward in operating conven
ience, you ask? Ogle at the 
right side of the magazine and it 
may occur to you that two of the 
Hasselblad's hallmarks are ab
sent-those curious little "film 
advance" and "shutter cock
ing" warning windows. They're 
not needed on the SO for a 
simple but elegant reason-like 
the Bronica EC-TL and ETR-S 
that preceded it the SO has a 
virtually foolproof system of 
true blank and double-expo
sure prevention. Although you 
can remove the film mag. 

To load film line up arrow on 
film's backing with red arrow 
In Insert and snap Into position 
In mounted magazine. 

either before or after the shut
ter is cocked, you cannot ordi
narily fire the shutter without a 
film magazine -in place. More 
importantly, you cannot ever 
fire the shutter with the film 
mag in place unless the film has 
been advanced to the next 
frame! The ingenious mecha
nism responsible for the latter 
feature resides on the lower 
right-hand corner of the front of 
the magazine, about an inch 
below the film-advance-cou
piing gear It is a tiny pin sur
rounded by an elongated col
lar. When you hook the top 
mag-mounting lugs into their 
respective slots on the body 
and hinge the magazine down
wards to lock it in place, this pin 
and collar enter a round hole 
on the lower right-hand corner 
of the camera back. In the cen
ter of this hole is a second pin 
which jumps back as you press 
the shutter release . If you 
mourit a film mag that hasn't 
previously been wound on to 
the next frame, its pin will ex-

Attaching SQ's neckstrap Is a 
complex procedure using re
verse curls and a pair of split 
rings. It's out of keeping with 
the camera's functional slm· 
plicHy but at least you don't 
have to do It very often. 

tend a tiny bit past the end of 
the collar and be locked in that 
position. So, when you try to 
press the shutter release and 
make an unintentional double 
exposure, you 'll find that you 
can 't. But once you wind the 
film to the next frame, the pin in 
the magazine retracts so the 
shutter-release pin can enter 
the collar on the magazine. In
genious. What's more, even if 
you set the intentional double
exposure lever forward, uncov
ering the red dot that indicates 
you're in double-exposure 
mode, fire the shutter set the 
lever back to normal-exposure 
mode and mount the magazine, 
you can't get a blank exposure. 
As you wind the film-advance 
lever it will cock the shutter but 
won't wind past a fresh frame. 

Is there any way you can de
feat the sa's ingenuity and still 
louse up? Yes, but you 've gotto 
be willfully negligent. You can 
get unintentional double expo
sures only if you accidentally 
leave the double-exposure le
ver in the double-exposure po
sition, and you can even get 

To remove film magazine In· 
sert dark slide, then press mag 
lock button In and 11ft It off start· 
Ing at bottom, 

blank or overlapping expo
sures if you turn the manual film 
wind knob mid-roll after align
ing the first frame. Never
theless, we conclude that the 
sa's nearly foolproof film posi
tioning and exposure system is 
the best we've encountered on 
a 2'1. SLR with interchangeable 
film magazines. 

Turning now to the front of 
the camera, we come to the 

satin black finished lens. In
board of its front-most ring is a 
thread that accepts standard 
67mm screw-in filters or acces
sories. Four bayonet lugs on 
the outer surface of the front 
ring are for mounting square 
lens hoods in the proper ori
entation. About Y2 in. back 
you'll find the lens aperture ring 
which you turn by grabbing 
knurled ears on its left- and 
right-hand sides. Then comes a 
large, legible depth-of-field 
scale and finally, about 'Ys in . 
forward of the rear of the lens, 
the nearly Y2 in. (12 mm) wide, 
textured rubber focusing ring. 

The 80mm Zenzanon-S lens 
focuses very smoothly from in
finity to minimum distance in 
just under 1800 The focusing 
ring is very comfortable and all 
scales (except for the orange
on-black footage scales and in
dex line) are large, clear, and 

Threaded socket directly be
low body shutter dial accepts 
standard mechanical cable reo 
lease. Note rubberized grip
ping surface which runs along 
camera bottom to other side, 

You'll find a film box end clip 
on the back of each film maga· 
zlne so you'll know what type 01 
film Is Inside as well as Its ASA, 

easy to read white-on-black 
digits. The silver depth-of-field 
preview lever on the left side of 
the lens barrel (in shooting po
sition) is of the convenient 
spring-loaded variety. 

To remove the lens, you must 
first cock the shutter, which al
lows the lens-release tab, just 
in front of the shutter-speed 
dial on the left side of the main 
body to move downwards as 



When you mount meter prism, 
contacts under Its leading 
edge mate with those shown In 
front of flnder'screen. Finders 
won't come off until you push 
down on meter lock <at finger). 

LED at front edge of finder 
screen lights as shutter closes 
or when battery check button Is 
pressed. 

you press it. If the shutter is un
cocked and you fail to cock it 
by turning the film-wind crank 
the tab won't move and the lens 
simply can't be taken off the 
body-a good safety feature. 
Grab the lens by the knurled 
side sections on the rear-most 
ring and turn it about 20° clock
wise while pressing the release 
tab in and you can lift the lens 
off, revealing a cavernous 3 in. 
diameter chromed brass lens 

mount having four mounting 
lugs. Just inside the top of the 
camera body mount you'll see 
six downward-pointing, gold- _ 
plated, spring-loaded electric 
contacts. Farther down , at 
about 10 and 4 o'clock are 
shutter-cocking lugs which 
tension the springs in the elec
tronically-timed, but mechani
cally-powered, shutter in each 
lens as you wind the film to the 
next frame. And on the lower 
right (looking into the open 
mount) you'll see the pivoted 
catch for the lens-release lock. 

Press tab within front of colla~ 
sible viewing hood toward left 
and viewing magnifier will 
snap up Into place (note large 
spring). 

In the very center, a couple of 
inches back, is the very deep, 
slightly trapezoidal , front-sur
face mirror, which is hinged at 
the back. Directly behind the 
mirror (more easily visible from 
the back with the film mag re
moved) is a one-piece, top
hinged, matte black light baffle 
which comes into position just 
before the mirror returns as you 
wind the film to the next frame. 
Unlike the Hasselblad 500 CM's 
two-piece baffle, which sits 
vertically, the SO's baffle is 
angled back, with its bottom 
edge about 3,4 in. forward of the 
film aperture. 

On the back of the lens, after 
you finish admiring the beau
tifully finished chrome-on
brass mount, you'll notice six 
studlike, gold-plated electric 
contacts and the shutter cock
ing lugs running in arcuate 
grooves. The cocked position 
is denoted by a pair of green 
dots, and in the unlikely event 
the shutter becomes un
cocked, the pins will fall oppo
site curved red warning lines 
indicating that the shutter 
should be mechanically 
cocked (by turning the pins 
manually) before mounting the 
lens. When you align the raised 
red dot on the lens with the or
ange dot above the camera 
lens mount, insert the lens, and 
turn it counterclockwise until it 
clicks in position, the six con
tacts on the back of the lens 
mate with the spring-loaded 
contacts in the body. This en
ables the electronic shutter re
leaSing and timing signals orig
inating in the camera's 
electronic circuitry to control 
the action of each interlens 
shutter. 

All right, now that our film 
magazine is loaded and the 
normal 80mm lens is mounted, 

let's shoot a few pictures using 
the folding waist-level finder 
To erectthe finder, you pull up
wards and forward on a striated 
plastic tab just above the ASA 
dial of the mounted magazine 
until the center-hinged sides of 
the hood click into place. Now 
push a little tab under the top 
edge of the front section and 
the 2% X magnifier springs up 
to form an effective light shield . 
Since this finder is not meter
ized, you presumably take a 
meter reading of your subject 
and set the aperture on the 
lens, and the shutter speed on a 
click-stopped dial atop the left 
side of the mai n body. The sh ut
ter dial has a large, easily grip
pable knob and large readable 
digits that appear in a little win
dow to the left of the erected 

Move rlght·hand tab <at finger) 
back Into similar position to the 
left·hand tab, and screen Is 
easily removed (see text). 

Sounding Out the Bronlca sa 
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Although this camera's noise 
level peaks at 86 dB and In
cludes three sound energy 
spikes to greater than 75 dB, 
Its average noise output 
measures 75 dB, or slightly 
quieter than average for a 2'1. 
SLR, The results of these 
measurements were borne 
out In Informal listening tests. 

To replace viewing screen, Just 
pop It Into place (note one-way 
tab In proper position at back 
edge of screen unit) and move 
tabs forward so bars retain 
side tabs on screen. 

viewing hood. Speeds from % 
to 1/ 500 sec. (2 to 500) appeal' 
in white, while full second 
speeds, down to 8 sec., appear 
in orange-on-black. All settings 
are easily visible from the top, a 
decided convenience on a 
camera that's most often used 
with a waist-level (actually 
Chest-level) finder. 

The view through the 
Bronica's finder is one of the 
brightest and most contrasty 
we've seen on any 2'.4 square 
SLR. It is brilliant to the cor
ners, and its central focusing 

Comfortable, hinged film crank 
advances film one frame per 
smooth 360 0 turn. Removable 
hinge allows crank removal, 
possibly presaging manual 
winder grip or motor. 

aids, a horizontally divided 
split-image rangefinder sur
rounded by a thickish micro
prism collar, are large enough 
to be really useful. Although the 
manufacturer describes the 
outer focusing area of the 
screen as " matte" it actually 
consists of an extremely fine, 
circular Fresnel pattern. The 
standard viewing hood imparts 
a slight pincushion distortion to 
the viewing image, but it's usu
ally not noticeable, except pos
sibly when shooting such 
things as paintings and archi
tecture. As you turn the lens's 
focusing ring, most subjects 
snap into focus quite deci
sively, even in the outer focus
ing area, and the split-image 
rangefinder and microprism 
are easy to use, even under 
marginal lighting conditions. If 
this leaves you with the impres
sion that the SO's focusing and 
viewing image is much better 
than average for a 2'.4 SLR that 
is indeed correct. 

Having brightly viewed and 
precisely focused on the sub
ject, the time has now come to 
take the picture . Presumably 
you've already set the expo
sure, pulled out the dark slide 
and found a convenient(?) 
place to store it. Press in the 
soft action, medium travel shut
ter button on the body's lower 
right side with the dial set to 
1/125 sec. and you'll hear a 



When you mount meter prism, 
contacts under its leading 
edge mate with those shown in 
front of finder screen. Finders 
won't come off until you push 

___ down on !11eterlock.1aJ Rnger). 

Contacts on sides of each film 
magazine's ASA dial mate with 
those on the bottom of CdS MF 
Finder S to key in ASA auto
matically. Result: busy pros 
have less to worry about. 

moderately loud, moderately 
long click. This general sound 
output level is par for the 
course for a camera of this type 
in which the shutter closes. the 
mirror and light baffle fly up out 
of the way, the diaphragm stops 
down to the set aperture, and 
the shutter opens and closes 
again to make the actual expo
sure. Like the classic Hassel
blad, the Bronica sa does not 
have either an instant-return 
mirror or an instant-reopening 
lens diaphragm (both return to 
viewing position as you wind 
the film to the next frame) and 
this is why it's actually quieter 
and less vibration prone than 
many, if not most of its current 
and erstwhile competitors. In
deed, it's one of the least 
shake-prone cameras of its ilk, 
enabling us to make sharp 
hand-held pictures at 1/60 and 
even 1/30 sec. with the normal 
lens. We attribute this com
mendable performance at least 
partially to an efficient mirror
damping mechanism (see strip
down box on opposite page). 

So far, professional and ad
vanced amateur photogra
phers could be forgiven for 
wondering why Bronica both
ered to incorporate electronic 
circuitry in the sa at all. Part of 
the answer is to be found in the 

accompanying performance 
charts, which indicate that the 
shutter (in the 80mm lens) is 
one of the most accurate leaf 
shutters in any 2V. camera 
we've ever tested . We attribute 
this to the superior accuracy of 
electronically timed shutters in 
general, and the Bronica's in 
particular. Also, since the tim
ing Circuitry is in the camera 
body rather than in the lens 
unit, the sa, like the ETR-S, 
has its shutter-speed dial on 
the body which, as mentioned, 
we judge to be a more conven
ient location than on each lens. 
The price you pay for this accu
racy and convenience : You 
must have a functioning 6-v sil
ver-oxide or alkaline-man
ganese battery in the compart
ment on the bottom of the main 
body to get the full range of 
shutter speeds. The only me
chanically-timed speed avail
able sans ba.ttery power is 
1/ 500 sec. This will allow you 
to shoot pictures with elec
tronic flash or in bright outdoor 
conditions with high-speed film 
all right, but photographers are 
well advised to carry a fresh 
spare battery at all times, par
ticularly in cold weather when 
battery output drops. We would 
have preferred to have a differ
ent mechanical speed, say 
1 125 sec., operate without 
battery power since it would al
low you to continue shooting 
under a wider range of lighting 
conditions. But evidently this 
was not possible. 

Perhaps an even more im
portant reason for the sa's 
electronic approach is that it 
permits metering options that 
are difficult if not impossible to 
achieve in a mechanically 
based camera. Indeed, the 

To remove any finder, press 
finder-lock tab on body as 
shown, slide finder back and 
lift it off. 

Bronica's electronics permit a 
"systems" concept of add-on 
metering options that presently 
include a fully coupled chest
level, match-diode meter 
finder the CdS MF Finder S 
(quite a mouthful), a soon-to
be-available eye-level meter 
prism with similar capabilities, 
and a promised AE (auto-ex po-

Six spring-loaded contacts 
within top section of SQ's 
lens mount mate with those on 
mounted lenses to transfer 
shutter-timing and exposure 
information to and from the 
camera circuitry. 

sure) finder, presumably also 
an eye-level prism type. The 
beauty of these meter finders is 
that they can be relatively light 
(since most of the electronics 
are in the camera), and can 
couple to and even override the 
camera's controls without a 
single dangling connector wire 
in sight. The clever but simple 
desig n that permits these 
things can be found on other 
Japanese cameras besides the 
sa (notably the Mamiya M645 
1 ODDS and the Bronica ETR-S), 
but not on any European en
tries-a set of electric contacts 
atop the camera, in front of the 
focusing screen. Let's see how 
they work with the Bronica's 
CdS MF Finder S. 

To remove the collapsible 
finder, press downwards on the 
small finder lock tab at the up
per, front corner of the right
hand side of the body as you 
slide the finder back and off. 
This reveals the i nter
changeable screen and adja
cent components. At the front, 
in a little raised section about ';' 
in. above the screen itself, are 
six, flat gold-plated contacts, 
three on either side of the bat
tery check LED. Just in back of 
the front corners of the finder 

- frame are too - sman;--Spring
loai;led orientation studs. In the 
middle of the front and rear 
finder-frame edges are, re
spectively, a slot that accepts 
an orientation pin on the front 
edge of the finder, and a pin 
that slides into an orientation 
slot on the rear edge of the 
finder. This system allows the 
finders to mount securely and 

Studllke contacts on the back 
of SQ's lenses mate with those 
near top of body mount to 
transfer shutter timing and ex
posure info. 

To remove lens you must first 
wind crank to cock shutter, 
then press lens lock tab as 
shown and turn barrel clock
wise before lifting lens off. 

swiftly as well as precisely. As 
long as we've got the finder re
moved we may as well tell you 
how to remove and replace 
finder screens. Push back on a 
pair of upward-pointing tabs 
(they're on the sides of the 
screen) and the bars that retain 
the two tabs on either side of 
the screen unit itself move out 
of the way allowing you to re
move the screen (the easiest 
way is to partially invert the 
camera - until , fie scre'en rans 
into your hand). Obviously, re
placing the screen is the re
verse of this procedure
there's a fifth tab on the rear 
edge of the screen so it can't fit 
in the wrong way. 

Now that the screen is locked 
in place, let's install the meter 
finder. Before sliding it on, no
tice that its bottom frame has 

MODERN PHOTOGRAPHY'S unbiased test reports are based on actual field 
work and measurements carried out in our own laboratories. Only production 
equipment and materials similar to those available to the reader are tested. 
Readers are warned, however, that our tests. particularly of lenses and cameras, 
are often far more critical and specific than those published elsewhere and can
not therefore be compared with them. In all lens tests, unless specifically noted, 
some of the sharpness falloff at the edges can be traced to curvature of field, 
most noticeable at close focusing distances; at distant settings, this effect would 
be minimized. Note too that the standards for center sharpness are higher than 
for edge sharpness, so that no comparison should be made between center and 
edge ratings. NO MODERN TEST MAY BE REPRODUCED IN WHOLE OR IN 
PART FOR ANY PURPOSE IN ANY FORM WITHOUT WRITTEN PERMISSION. 
Should you have difficulty locating sources for any product, write to the Read
ers' Service Dept. of Modern Photography. WARNING: Since optics and preci
sion mechanisms may vary from unit to unit, we strongly suggest that our readers 
carry out their own tests on equipment they buy. PRICES GIVEN ARE MANU
FACTURER'S SUGGESTED LIST PRICES AT PRESSTIME. ITEMS ARE OFTEN 
AVAILABLE AT LOWER PRICES THROUGH DEALERS. 



Inside The Bronica sa 

o 
Basic strlpdown of Bronlca sa shows amazingly simple construction for a 2'1. SlR, with a 
minimum of mechanical assemblies. This is made possible by an electronically controlled 
shutter and exposure Info relay systems. 

Shutter-speed dial, above left, 
shown with related electronics 
reveals that sa, unlike most 
electronic 35s relies on fixed 
resistor circuitry, not Ie chips. 
Mirror box assembly, above 
right, shows spur gear train 
used for shutter and film wind, 
mirror cocking. Mechanical 
construction and parts are 
based on Bronlca's proven 
4.5x6 cm SlR, the ETR-S. 

Disassembled shutter unit, left, 
an electronically controlled 
version of the Selko #0, Is 
timed by electromagnet (black 
box at bottom of left-hand sec
tion) but powered by conven
tional spring (not shown) un
der shutter-cocking gear train 
(left). Rear lens barrel 
disassembly, above, shows 
electronic contacts (left), and 
flexible circuit which relays ex
posure and timing Infu to cam
era body and/or meter finder 
circuits. 

six spring-loaded, gold-plated 
on its front edge that mate with 
those atop the camera, and a 
pair of additional similar con
tacts on the back edge which 
contact the flat pair of contacts 
atop each film magazine. 
These last contacts key in the 
set ASA automatically. The 
beauty of this system is that it 
lets you switch back and forth 
among magazines having dif
ferent speed films inside with
out having to remember to 
change film speeds manually. 
The sa is the only 2'1. SLR hav
ing this automatic film-speed 
keying feature, and it's cer
tainly a worthwhile one for the 
working pro who's usually busy 
concentrating on picture tak
ing, not film-speed setting . 

Before we begin match
diode metering, let's take a 
quick glance at the CdS Meter 
Finder itself. On its bottom sur
face is a clear glass flat to pro-

Focusing eyepiece atop CdS 
Meter Finder Is adjustable for a 
broad range of eyesight, sur
mounted by rubber cup that 
won't scratch eyeglasses. 

tect its innards. Peer up 
through th is glass and you'll 
see two angled, downward 
pointing CdS cells nestled in 
little recesses on the angled 
sides of the finder body. Atop 
the finder is a focusing eye
piece (adjustable from -3 to 
+ 2 dipters but unmarked), and 
on the side is a large (1';" in 
diameter) auxiliary knurled 
shutter-speed dial. On the side 
of the meter's shutter dial is a 
silver "meter on" button, and 
there's a locking tab marked 
" lock" which lets you lock the 
meter in the off position for 
storage. Here's how it all works. 

Slide the Meter Finder onto 
the camera body and focus the 
eyepiece (on a detailed distant 
subject with the lens set at in
finity), select a shooting aper
ture, and set it on the lens and 
you're ready to go. Press in the 
silver button on the side of the 
meter's shutter dial (on the 
right side of the meter housing) 
and glance at a narrow, vertical 
black strip on the left-hand side 
of the viewing image and one or 
more LEOs will light up. If the 
shutter speed set on the me
ter's shutter dial will give you an 
underexposure at the selected 
aperture (and the ASA set on 
the film magazine) you'll see a 



I tests] 
~., 

noted by white dots in between 
all speeds from B-1 / S00 sec. 
This allows " aperture pre
ferred" match-diode metering 
to within half a stop, eliminating 
a lot of extraneous fidd ling with 
the aperture ring while meter
ing. As you can see from the ac
companying charts, the CdS 
MF Meter Finder S offers com
mendable accuracy through
out its extensive metering 
range and will provide accurate 
readings with ASA 400 film 
down to f / 2.B at 1 / B sec. 

Obviously, a timed , pushbut
ton metering system which 
turns itself off in about 30 sec. 
has the advantage of conserv
ing batte ry power- which is 

Press "meter on" buHon on particularly important when it's 
side of CdS Meter Finder and the shutter-timing battery that's 
LED display stays lit for 30 sec. also providing the power to 
Well placed auxiliary shuHer read the light level and light the 
d' I Ide of meter has "half. LEOs. However, there are times 

la ?,n s. when you'd rather have the me-
_ step Intermedlate_~t~teLQ[LC.oa1lD!J9USIY . Unfortu-

(see text. nately there's no way to do this . 

a red minus sign toward the bot
tom of the black strip. If the set
tings will give you an over
exposure, you'll see a red plus 
near the top. And if your set
tings are in the correct-expo
sure range you'll see a bright 
green circle in the center of the 
metering area. The LED display 
remains on for a bit over 30 
sec., giving you ample time to 
turn the meter's shutter-speed 
dial forward (to slower shutter 
speeds) or backward (to faster 
shutter speeds) until the green 
"proper exposure" signal 
lights up. As mentioned, once 
you mount the meter finder the 
actual shutter-speed control 
function is transferred from the 
shutter dial on the body to the 
one on the meter. Furthermore, 
while the body shutter dial can 
only be set to " whole" shutter 
speeds such as 1/ 60 1/ 12S 
and 1/ 2S0, the shutter dial on 
the meter has intermediate 
shutter-speed settings, de-

Pull out lock tab (at finger) on 
meter finder's shuHer dial and 
"meter on" button above It 
can't be pressed In. It's a good 
safety feature, but we wish you 
could also lock meter on for ex· 
tended shooting. 

Bronica's engineers have 
thoughtfully provided a lock on 
the meter's shutter dial to pre-

It sure doesn't feel like a 35, 
but sa has one basic similar
ity-focusing is most conven
iently done with left hand un· 
der lens while you wind film 
and meter with your right. 

vent you from inadvertently 
pushing the " meter on " button 
in (as might accidentally hap
pen when the camera's in a 
case or in storage), but there 's 
no way to lock it on. This is a 
pity because it's a pain in the 
finger to have to keep pressing 
the button every half minute 
during an extended shooting 
session, and it breaks the pho
tographer's concentration . It 
would be a simple matter to in
corporate a "meter on " lock 
without an extensive redesign 
of the present meter finder and 
we suggest that Bronica does 
so. 

Aside from this minor foible , 
the Meter Finder works splen
didly and even the most hard
ened advocate of separate 
hand-held meters will be won 
over by its convenience, con
trollability and accuracy. Once 
in a while, the readouts will 
flicker between plus or minus 
and the correct-exposure sig
nal, necessitating a slight alter-

Bronica sa plus CdS Meter 
Finder, 80mm lens is a well bal· 
anced, conveniently arrayed 
package. Film-wind crank 
winds up in position shown af
ter advancing each frame, 
permitting handy, quite rapid 
shooting sequences. 

anced, and has a convenient 
rubberized, textured gripping 
surface around the bottom 
and bottom sides of the main 
body (though some nitpickers 
claimed this detracted from the 
camera's otherwise " classy" 
appearance). All controls oper
ate smoothly but precisely and 
are well positioned, especially 
the removable film-wind crank 
(which portends a possible fu
ture motor and / or an ETR-style 
vertical right-hand grip sur
mounted by a 3Smm-style wind 
lever). And the SQ is also very 
well finished , reasonably quiet 
and quite refined. Gadgeteers 
and high-tech fanciers will 
doubtless bemoan the SQ's 
lack of an instant return mirror 
and quick-return diaphragm 
as well as such niceties as 
high shutter speeds, built-in 
(rather than add-on) metering, 
and even automatic electric 

ation in vie"Yin9 angle or choos-_fi~ wind (like the Rollei SLX). __ 
ing another aperture / shutter Bullhose seeking a well eng,'" 
speed combination , and occa- neered, fine performing 2 Y4 
sionally we found it impossible SLR system With Its accent on 
to get a green " go" signal at the needs of the working pro 
fl 2.B at 1 / SOO sec. though we will not be disappointed. After 
could at the equivalent setting years of extending the bound-
of 1/ 2S0 sec . at fl4 . Accord- aries of high tech , Bronica has 
ing to the meter-range chart finally produced a 2V. SLR sys-
below the latter shouldn 't have tem that's mechanically rather 
happe'ned, but it is a minor dis- conservative, electronically 
crepancy that cannot spoil rather advanced, and strate-
what we regard as an excellent gically aimed at the'heart of the 
metering system. As you can pro - and - advanced amateur 
see by studying the accom- market. For Just these reasons 
panying meter sensitivity chart we predict that thiS superbly In-
the SQ's Meter Finder provides tegrated camera will be more 
a symmetrical pattern , but with successful than any of its 
maximum sensitivity concen- predecessors. 
trated in two points near the We've already detailed the 
ends of a horizontal central very good handling character-
band-kind of a " dumbell- istics and general control lay-
shaped" pattern . A classical out of the BOmm f / 2.B Zenza-
center-weighted pattern it is non-S lens, but to round out our 
not but well over 95% of our remarks, we found that the 80 
field test slides shot under a balances very nicely on cam-
wide variety of lighting condi- era, all its engraved scales are 
tions were nevertheless cor- highly legible and well placed 
rectlyexposed . for easy viewing,. and the con-

In addition to its technically trois are conveniently arrayed 
astute and well executed de- and can be operated quickly. 
sign we're pleased to report The only minor inconvenience 

, to be found is the " T" setting 

Unscrew screw so you can 
move ridged tab from "A" to 
"T," then press shutter button 
and lens will stop down to set 
aperture, shutter will stay open 
for time exposures until you 
move tab back to "A." T setting 
works without batteries. 

that the Bronica SQ is a camera 
that handles exceptionally well 
in the field . It is fairly light 
(about BY2 oz. less than a Has
selblad 500 C/M), very well bal-

(see photo and C1!Ption left) 
which is a bit tedious and time
consuming to operate, particu
larly when switching back and 
forth between timed and instan
taneous exposures. 
Optical bench analysis: At 
maximum aperture in the cen
ter of the image field we ob
served slight spherical flare of 
the overcorrected type, but a 
well centered, compact image 
core indicative of high quality. 
No color defects were ob
served-a commendable per
formance-and the lens exhib
ited a nearly perfect (diffraction 
limited) image pattern at f / S.6 
and smaller apertures. 

Off axis, toward the edges 
and corners of the field, we ob
served slight flare and slight 
coma at f / 2.B, but no coma or 
astigmatism. We judge image 
quality to be good at the widest 
apertures, improving to very 



good from about f/6.3 on down 
-a better than average per
formance. 
Field test slides: Central on
film images shot at maximum 
aperture with the BOmm lens 
were sharp and contrasty with 
no observable color defects. 
Crispness improves very 
slightly at f/5.6 and is retained 
at smaller apertures. 

Toward the corners of the 
frame, images shot at f/2.B are 
very detailed and sharply re
corded, but moderate in con
trast. Contrast improves notice
ably at tl5.6 and smaller 
apertures. 

Flare is very well controlled 
throughout with little loss of 
contrast in slides shot against 
the sun. Weak ghost images 
are observable only in slides 
shot at the most adverse shoot
ing angles. 

RESOLUTION 

at 1 :23 magnification 

Center Corner 
Ilno Lines/ mm Lines / mm 

2.8 Excellent 52 V.Good 29 
4 Excellent 52 V.Good 32 
5.6 Excellent 58 V. Good 32 
8 Excellent 65 Excellent 37 

11 Excellent 65 Excellent 41 
16 Excellent 58 Excellent 46 
22 Excellent 52 Excellent 41 

CONTRAST 

at 30 IInes/mm 

fino Center% Corner % 

3.5 Medium 38 Medium 26 
4 High 54 Medium 34 
5.6 High 72 High 65 
8 High 76 High 65 

11 High 74 High 62 
16 High 60 High 58 
22 High 50 High 48 

ZENZANON-S TR10 
FOR BRONICA SQ 

LIMITED WARRANTY BY: 
"NDAPHOTO/Dlvlalon of 

GM! Photographic, Inc. 
1776 New Highway 

Famlngdale, New YortI; 11735 

Lens: 50mm f/3.5 Zenzanon-S 
Mount: Bayonet for Bronica SO 
Filter Size: 67mm screw-in 
Apertures: f/3.5 to f/22; click
stops at full stop intervals 
Min foc. dist: 0.5m (20 in.) 
Features: Built-in depth-of-field 
preview control, multi-coating 
Serial No.: 53010B9 
Size: 3% in. diam., 3Y2 in .. Iong 
(B2xB3mm) 
Weight: 1 lb., 3.3 oz. (54Bg) 
Price: $B75.00 

The 50mm fl3.5 Zenzanon-S 
has its controls arrayed quite 

similarly to the BOmm normal 
lens, and it is likewise very 
smooth focusing, going from -
infinity to minimum distance in 
a just-under-1BO° turn of its % 
in. wide rubberized textured fo
cusing collar. Measuring just % 
in. longer than the BO, the 50 
balances very well on camera 
and its relatively fast f / 3.5 aper
ture yields a bright, easy-to
focus viewing image. Other op
erational comments on the 
BOmm lens apply equally to the 
50mm. 
Optical bench analysis: At 
maximum aperture in the cen
ter of the field we observed 
slight red flare and slight zonal 
spherical aberration, but vir
tually no other image defects. 
Stopping the lens down to f/6.3 
or smaller yielded a nearly per
fect (diffraction limited) bench 
image pattern. 

Off axis, toward the edges 
and corners of the field, we 
notecJ'slight flare and very slight 
lateral color but no astigmatism 
whatsoever-a much better 
than average performance for 
a wide-angle lens of this type. 
Edge image quality was good 
at the widest apertures and im
proved to very good at f / 6.3 
and smaller 
Field test slides: In the center 
of the picture with the lens wide 
open, the 50 produced good, 
sharp images with fine image 
details well resolved . However, 
on stopping the lens down to 
f/5.6 contrast and crispness of 
the central image improves 

PERFORMANCE 
Our Standard Tested 

Focal Length: ± 5% 
(47.50t052.50mm) 51 .87mm 

Max aperture: ±5% 
(1 / 3.33toI / 3.68) 113.68 

Distortion: 
± 1.5% (less than 1 %) 

Light falloll: at 1/ 5.6 
+ 1 stop Irom theoretical 
limit 
(0-2.45 stops) 1.50stops 

RESOLUTION 

50 at 1: magnification 

Center Corner 
fino Lines/mm Lines/mm 

3.5 V.Good 37 V.Good 26 
4 Excellent 42 V.Good 26 
5.6 Excellent 53 V.Good 29 
8 Excellent 53 Excellent 33 

11 Excellent 47 Excellent 33 
16 Excellent 47 Excellent 37 
22 V.Good 42 Excellent 33 

CONTRAST 

50 at 30 IInes/mm 

fino. Center % Corner% 

3.5 High 57 Medium 26 
4 High 58 Medium 26 
5.6 High 62 Low 30 
8 High 64 High 48 

11 High 64 High 45 
16 High 64 High 46 
22 High 56 High 45 

Here's the present system: Bronlca sa with 80mm f /2.8 Zenzanon 
lens, film magazine and CdS MF Finder S mounted. In front of 
camera from left to right are 50mm f /3.5, 1 05mm f /3.5 and 150mm 
f/3.5 Zenzanons. All are roughly similar in size and identical in 
control layout enabling fast familiarization and swift operation. 

noticeably, and the lens yields 
superb image quality. 

At the edges and corners of 
the slides, sharpness is good 
wide open, but improves 
slightly at f / 5.6 and smaller 
apertures. No color aberrations 
were observable in the on-film 
image. 

Shooting into the sun or at 
adverse angles may produce 
some weak pinkish ghosts in 
the shape of the lens dia
phragm, but overall contrast 
holds well, and we judge flare 
correction to be better than av
erage for a wide-angle cov
ering this format. 
Lens: 105mm f/3.5 Zenzanon
S 
Mount: Bayonetfor Bronica SO 
Filter Size: 67mm screw-in 
Apertures: f/3.5 to fl22; click
stops at full-stop intervals 
Min. foc.dlst.: 0.B5m (2 ft., 9 in .) 
Features: Built-in depth-of-field 
preview control, multi-coating 
Serial No.: 10600124 
Size: 3% in. diam., 2% in. long 
(B2x60mm) 
Weight: 1 lb. 2.6 oz. (52B.5g) 
Price: $B75.00 

Although it might seem un
necessary to have a 1 05mm al
ternative to the Bronica sa's 
normal BOmm lens, the 105mm 
f/3.5 Zenzanon-S is a very use
ful portrait lens, roughly 
equivalent to an B5mm on the 
35mm format. While it's a bit 
heavier than the BO, the 105 is 
only about 5/16 longer and its 
controls and scales are arrayed 
almost indentically to the nor
mal lens. The 105 focuses to its 
minimum distance in an almost 
exactly 1BO° turn of its % in. 
wide textured rubber focusing 
collar and, like the other Zen
zanons for the SO, all its con
trols operate with commend
able smoothness and pre
cision. All other operational 
comments on the BO, including 
its excellent on-camera bal
ance, and its bright, easy-to-

focus viewing image apply 
equally to the 105. 
Optical bench analysis: On 
axis, in the center of the field at 
maximum aperture, the 105 ex
hibited moderate flare attribut
able to zonal spherical aberra
tion. However color defects 
were completely absent, and 
the very good image pattern 
observable at the widest aper
tures improved to excellent at 
f/5.6 and smaller apertures. 

Off axis, toward the corners 
of the image field, we detected 
slight coma and very slight as-

PERFORMANCE 
Our Standard Tested 

Focal Length: ± 5% 
(99.75t0110.25mm) 105.3mm 

Max aperture: ± 5% 
(1/3 .33toI / 3.68) 113.52 

Distortion: 
±2.5% (less than (1%) 

Light falloll: at 1/ 5.6 
+ 1 stop Irom theoretical 
limit 
(1.40 stops) 1.00stops 

RESOLUTION 

at 1 :21 magnification 

Center Corner 
fino. Lines/ mm Lines / mm 

3.5 Excellent 37 Good 23 
4 V.Good 37 Good 23 
5.6 V.Good 37 Good 26 
8 Excellent 42 Excellent 33 

11 V.Good 42 Excellent 37 
16 V.Good 42 Excellent 37 
22 V.Good 42 V.Good 33 

CONTRAST 

at 30 IInes/mm 

I/no. Center % Corner% 

3.5 Low 35 High 34 
4 Low 43 High 36 
5.6 High 57 High 44 
8 Medium 54 High 62 

11 High 52 High 58 
16 High 52 High 50 
22 High 46 High 44 



tigmatism at f / 3.5, but no color 
aberrations whatsoever This 
very fine performance im
proved slightly on stopping 
down past f / 6.3 
Field test slides: On-film im
ages in the center of the frame, 
shot at f / 3.5, exhibited good 
sharpness with satisfactory 
contrast. Contrast improves 
somewhat at f/5.6, yielding 
sharper looking results but with 
equivalent detail rendition. 

At the edges and corners of 
slides shot at maximum aper
ture we noted good detail and 
moderately high contrast. Con
trast improves at f / 5.6 and 
holds at smaller apertures. 

No color defects were obser-
_____ =------___ - --'v"'a";'b"-'Ie'--"-in.c..:-:ictures shot with the 

1 05, and overall flare control 
was good, with some small , 
weak ghosts observable in 
slides shot against the sun. 
However contrast decreases 
visibly in images shot at such 
adverse angles. 
Lens: 150mm f/ 3.5 Zenzanon
S 
Mount: Bayonet for Bronica SO 
Filter Size: 67mm screw-in 
Apertures: f / 3.5 to f/22 ; click
stops at full-stop intervals 
Min. foc. dist.: 1.5m (5 ft.) 
Features: Built-in depth-of-field 
preview control , multi-coating 
Serial No.: 15501234 
Size: 3% in . diam., 27/16 in . 
long (82x61.5mm) 
Weight: 1 lb. 4 oz . (572g) 
Price: $895.00 

Turning to the 150mm Zen
zanon-S (equivalent to a mod
erate tele on the 35mm format) 
we have a lens that is virtually 
identical in size to the 105 (it 's 
5/ 16 in. longer than the 80, 
nearly identical in diameter 
and only 4 oz. heavier). The 
150 focuses to its mimimum 
distance in a very smooth just
oveJ-18~tuIJLofjl~%jn_ wid.e 
rubberized focusing collar and 
as you'd expect it balances 
very nicely on the SO and yields 
a bright, contrasty focusing im
age. All controls and scales are 
arrayed as on the other SO 
lenses and our general oper
ational comments on these op
tics apply equally to the 150. 
Optical bench analysis: In the 
center of the image field at 
maximum aperture, we ob
served slight red flare, slight 
zonal spherical aberration , but 
no axial color whatsoever-a 
very good performance at 3.5 
and improving to excellent at 
about f/6.3. 

Toward the corners of the 
field at maximum aperture we 
noted slight coma, very slight 
astigmatism, and slight lateral 
color Image quality improved 
at f/8 and smaller apertures. 
Field test slides: In the center 
at f/3.5, on-film image quality 

was good, with good sharpness 
and contrast and a very slight 
reddish fringe visible at bright 
edges of some subjects. Stop
ping down to tl5.6 and smaller 
apertures, contrast improves 
only slightly. 

Edge and corner images shot 
with the 150 at maximum aper
ture exhibited good detail but 
noticeable flare in pictures shot 
against the sun or other bright 
light source. Contrast levels 
toward the edges at tl3.5 and 
f / 4 were moderately low. At 
f / 5.6 on down edge flare less
ens markedly and contrast im
proves to fairly good, holding at 
smaller apertures. We judge 
the overall field performance of 
this lens to be above average. 

PERFORMANCE 
Our Standard Tested 

Focal Length: ± 5% 
(142.50to 157.50mm) 148.0mm 

Max aperture=- ± 5% 
(1 / 3.33 to 1/3.68) 1/ 3.55 

Distortion: 
± 2.5% less than 1 % (barrel) 

Light la"off: at I I 5.6 
+ 1 stop Irom theoretical 
limit 
(0-1.20 stops) 1 125stops 

RESOLUTION 

at 1 :21 magnification 

Center Corner 
I / no . Lines / mm Lines / mm 

3.5 V.Good 33 V. Good 26 
4 V.Good 33 V.Good 26 
5.6 Excellent 42 V. Good 30 
8 Excellent 42 Excellent 33 

11 V.Good 42 V.Good 30 
16 V.Good 37 V.Good 30 
22 Good 33 Good 26 

CONTRAST 

150 at 30 "nes/mm 

I / no. Center% Corner % 

3.5 High 50 Medium 32 
4 High 60 Medium 34 
5.6 High 65 V.Low 26 
8 High 64 V.Low 20 

11 High 60 V.Low 20 
16 High 56 V.Low 20 
22 High 50 Low 28 
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