traditional Topcon bottom-
mounted, camera-back-opening
twist tock and a rewind button
extension nestled under the bai-
{ery compartment hinge, so both
these funclions canbe performed
without removing the motor.
Finally, the moment of truth.
We've instalted fresh batteries,
checked them, screwed in the
motor, refastened the grab strap
and lpaded the camera with film.
Will it really fly? The answer is a
resounding yes. With the stiap
over your knuckles, your index
finger on the front-mounted shut-
ter release and the rest of your
fingers around the perfectly
round grip, the Topcon DM fits
comfartably and securely in your
right hand. Raise the camera to
eve-level horizontally with your
left hand on the focusing ring and
everything “falls readilyto hand.”
Walk down the street with the
strapped-on camera at your side

Topcon Autc Winder: World's
most compaci thumb saver.

and it feels like an extension of
your hand. it's obvious that Top-
con's engineers spend as much
time field testing the DM as
getiing it sorted out on the draw-
ing board. Oh, it's noisy alright.
like ali electric-motor SLR's, and
the Topcon Super D's mirror-
shuffer noise level doesn't help
the situation any. On the cther
hand, it's kight (3 Ib. 7 0z.) and
relatively compact (5% x 3% x 4%
in.} for 2 camera of its type.
Shooting verticals with the DM is
somewhat awkward and takes
some getting used to but, on the
whole, it's befter than the vast
majority of manual film-advance
cameras we've tried for a rapid
sequence of “on-the-spot” news
photos (with or without flash) and
most types of sporis coverags.
We were also quite impressed
with the number of 36-exp. rolls
of 35mm tilm we were able to run
through the camera on a single
load of four akaline energizer
batteries—over 30 rolls—which
we attribute to an efficient circuit
with very low current leakage
Often, motors require extan-
sive surgical adaptations or spe-
ciaj " moicr-drive” bodiesto ting-
tion properly. If you have a Top-
con Super D, it is one of the
tormer, but it requires only reta-
tively minor surgery (the installa-
tiore of one switch to closa the
wi

film-advance circuit as you re-
tease the shutter button, pius one
electrical contact) to effectively
convetrt it intoc a DM, The opera-
tion itself costs about $50. The
Topcon Auto Winder is $123.50.

if you've gotten the impression
that we were impressed by the
Super DM’s mechanical and
metering capabilities, you're cor-
rect. We're happy to report that
the DM fared equally well in our
other lab examinations. The con-
ventional horizontal Leica-type
cloth shutter was commendably
accurate, varying less than 20
percent at all marked speeds. We
were particularly impressed with
a 10 percent deviation at 1/1000
sec. Another indication of the
Topcon's scientific background
is the percentages of the actual
recorded scene seen in the view-
finder: 99 percent vertically and
85 percent horizontally (though
we wish they were both egual at
97 percent). The only discrep-
ancy we found in the Topcon's
optically precise construction
was that this border of recorded
picture area not seenin the finder
was notevenly distributed around
the rectangular frame, but shifted
4mm downwards.

And now the final innovation—
in the lens focusing mount, of
alt places, In contrast to all other
35mm SLR’'s we've heard of, the
M’s 50mm /1.4 autoflash Top-
cor doesn’'t use helical focusing
at all. instead, asiotted spiral cam
cut into the lens barret accepts a
matching peg-shaped cam fol-
tower which emerges from the
inzide of the lens’ focusing ring.
i's certainly a smooth and de-
cisive focusing system which,
no doubt, acceunts for this sys-
tem's widespread acceptance
among the zoom rings of zoom
lenzes and the focusing rings of
the latest crop of macro zooms.

Rewmd bution is tucked under
hattery pack for easy access.

Optically, the largish 13%-in.-
deep, 2%-in-diameter lens per-
formed vary well under a wide
variety of lab and field conditions.
As you can see from the charts,
lings-per-mm  resolution was
above average for an f/1.4 lens.

On the optical bench, our ob-
servations also indicated the
f/1.4 Topeor's better-than-aver-
age design and good oversll con-
struction. On-axis color was visi-
ble wide open as a |low-energy
magenia fringe, while lateral
color, aiso well-controlled, was
barely observabie as a slight violet
fringe. The former was eliminated
bystoppingdownto /4. Ancrmal

amount of spherical-aberration-
induced flare of fairly high in-
tensity was also observabie at
/1.4 but was virtually eliminated
from f/4 on down. Off-axis skew-
ray flare, strong at maximum
aperture, was almost completely
diminished at {/2.8.

Astigmatism and coma were
both visible wide open, but were
present in normal amounts and
largely absent by f/4. Decenter-
ing was also observable wide
open, but was rauch improved by
f/4, and a focus shift of 0.06mm
occurred on stopping down, a
slightly better-than-average per-
formance for a lens of this type.

Examining our test transpar-
encies with our 50X Omag micro-
scope corroborated our findings
on the optical bench. Flare due
to spherical aberration was fairly
large at #/1.4, low at /2.8 and
virtually absent fromf/4 on down.
Color correction in the center of
the field was very good, while
off-axis color (purplish}) was
barely visible. No trace of de-
cenlering was cbservable in the
picture and astigmatism was not
observable even wide open. The
weil-baffled Topcon body was
also free of ghost images. Coma
flare, howaver, was rather preva-
lent wide open, mostly gone by
f/4 and completely absent by
f/5.6. From /5.6 on down, the
Topcon's imaging was particu-
larly crisp and shatp.

Ultimately, we've got to get
back to handling, for this in our
opinion is the DM's reason for
being. H a precision full-aperture,
match-needle, behind-lens me-
tering SLR-—even one with a re-
movable prism, sound engineer-
ing and construction, and an
electric film wind —doesn't sound
too exciting by today's standards,
we can only say that using the
Topcon Super DM proved to be
infinitely more informative than
reading the spec sheet. A motor
drive—even a one-at-a-time
motor drive—must be experi-
enced to be appreciated. Of
course, camera snobs will ap-
preciate the gasps of the knowl-
edgeabie as they whir and click
along like professicnals, con-
suming great gobs of film. But
anyone sericus about taking lots
of pictures in a hurry will appre-
ciate less camera movement dur-
ing rapid sequences, nat to mer-
tion the saving in wear and tear
on the film-advance thumb. The
fact that this diabolically straight-
forward device happens to attach
to one of the better 35mm SLR's
in production doesn't hurt either.

CANON'S OPTICAL
MARVELS: WIDE &
SHIFTY, LONG & FAST

MANUFACTURER'S SPECIFI-
CATIONS: 35mm /2.8 TS Canor
$.8.C. lens in Canon breech-
lock mount. FEATURES: Aper-
tures to 1/22, focusing to 1 ft,
lens barra] Gilts to 8°, shifis o

11 mmior perspective correction,
accepts 58mm accessories.
PRICE: 5630.

300mm £/2.8 Canon FL-F 5.5.C.
in Canon breech-lock mount.
FEATURES: Apertures to /32,
tocusing to 12 fi., buill-in filter
holder for 32mm filters, supplied
with two-disiance preset focus-
ing attachment, 2X tele convert-
er. PRICE: About $1.600 on
special order.

It ever there was an optical
odd couple, it's Canon's iatest
pair of special-purpose lenses,
the TS 35mm /2.8 Canon that
tilts, shifts and has floating ele-
ments, and the 300mm /2.8
Canon which incorporates both
a mechanical innovation and a
gendine optical breakthrough.

Each is unigue ameng lenses
in current production (not a term
we use lightly). and indicates
Canon's commitment to extend-
ing the range of their SLR system
as well as their overall oplical
design  and manufacturing
prowess. To illusirate what we
mean by ‘unique.” let's start
with the TS Canon 35mm {/2.8.

Most 35mm  photographers
don’t think of their SLR’s as min-
jature view cameras capable of
tilting and shifting the lens for
perspective corrections. But
there are more than a few archi-
tectural, industrial and scientific
photographers who wish they
could pborrow thase movements
from their targe. slow. but su-
premely flexible view cameras
and graft them onto their nimble,
compact 35's. It's hardly a new
idea. A few camera and lens
manufacturers, such as Schnei-
der and Nikon, presently offer
perspective correction lenses in
the 35mm format. But because
of the complex meachanical and
optical reguirements, nobody
had heretofore succeeded in
incoperating both shifting and
tilting movements in one 35mm
lens body. {The plastic Austrian
Variofiex will get a tilting. shift-
ing lens onte your 35mm SLR
all right, but only a 65mm /68
Schneider Angulon.)

To build in both capabilities,
you must start with a well-cor-
rected lens having a very large
covering power, and then mount
itin avery complex. mechanicaily
precise barrel. Canon finally took
up the challenge.

Though hardly diminutive for
a 35mm /2.8, Canon's TS (for
tilt and shifty lens looks rather
small for such an involved mech-
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anism because of its fine black
finish. It is actually 31716 in.
long, 3% in. wide (at the widest
part where the shift control knob
extends 1% in. from the barrel)
and weighs a hefty 1 Ib. 3 oz. Of
course, you can hand hold the TS
for field shooting, but it's pri-
marily designed o do its job on
a tripod-mounted camera where
you can check the finder image
with maximum precision. And
while the Canon FTb's or F-1's
viewing standard screen may
alse be used (minus the micro-
prism with the tens in tilted posi-
tion), Canen recommends that
F-1 owners use a “D” screen
with the TS lens. This is a com-
ptetely matte screen which has
graph paper style lines crossing
its entire surface. The maite sur-
face heips you focus to the cor-
ners of the field, while the cross
linesshow the degree ofperspec-
tive correction.

This lens does not have an
avutomatic diaphragm because
the tili-and-shift mechanism is
so complex they couldn’t fit it in.
Fortunately, it really doesn’t need
one for the slow, deliberate type
of shoating that is this lens’ forte.
A manual diaphragm is actually
advantageous with a lens that
must be stopped down frequently
to check which planes of the sub-
jectaie infocus at shooting aper-
ture. So, when you meter with
this lens, you also do so at the
warking aperture.

Now let's see how those tilting
and shifting mechanisms work.
Just behind the front-mount
focusing and aperture rings is a
curved arc-shaped metai flange
which slides smoothly towards
either side on & similarly shaped
base asyou turn a lightly-knurled,
%-in-wide knob atop the lens.
Right in front of this knob is a
red-and-white degree scale, the
centrai portion of which is white
te indicate that shifting the lens
(while tifting) is possible within
this marked 6” (3° either side of
center) range without going be-
yond the lens’ image circle.
Beyond the whiie scale area,
there are red marks up to 8% on
either side of the center line—
the maximurm tilt angle. On the
bottom of the lens, exactly 180°
from the tilt-control kneb, is
another knob which locks the
lens in any tifted position. If you
tilt the lens (see photo) foward
the subject the proper amount,
you can considerably increase
the useful depth of field with-
out stopping the iens down—
iust like a view camera. But here
the view camera analogy breaks
dowrn. Most view camera lenses
are of normal construction—that
is, they have fixed nodal points.
If you titt such a lens at the cen-
tral part of its barrel, the resulting
image shift 15 very small and you
usyally don't need to refocus.
But since the TS Canon is an
inverted-telephoto-type lens. it
sticks out rather far from the no-
dzl point to begin with and even

Marew 1974

further when you tilt the lens
toward the edge of s 1mage
circle. As a resull. the nodal
point is just not in the same place
it was before. Pui simply. quite
a bit of image shift cccurs when
you tilt an inverted-telephoto
jens and, consequently. you must
recompose the framing of the
picture and check corner-to-
corner sharpness.

So far. we've been taking
about this lens with its tilt mecha-
nism oriented horizoentally (the
vantage point that allows you to
view all clearly engraved white-
on-black numerals on the 3/16-
in.-wide, click-wholestopped aper-
ture ring from directly above).
Bul what if you want to tilt the
lens vertically? No problem. Just
grab it by the squared-off rear
part of the barrel and turn it up
to S0° clockwise or counter-
clockwise for aiotal on-axis turn-
ing capabitity of 180~. For con-
venience, there are detents every
30° and yet another detent for
the non-tilted position.

Tilted lens increases depth of
field, even when setai /2.8,

Now, on to the shifis. Obvi-
ously, the lens’ turnability en-
ables any shift movements to be
used for rising and falling as well
as sliding (or shifting) horizon-
tally, depending on where you
turn the iens mount. In any case,
as you turn the ¥knab nearest the
camera body, the whole body of
the iens (including the tilting
mechanism) moves in a plane
parallel to ihe film plane. The
central 7mm shift on either side
of the center position is indicated
by white scales. Beyond 7mm,
the shifi is indicated by a red
scate to warn you that you cannot
shift that much while tilting.
Otherwise, your pictures may
suffer from image cutoff.

In our lab and field tests. these
mechanical movements worked
exiremely smoothiy and posi-
tively. But what about optical
performance? s covering power
as farge as the manufacturer
claims? How about sharpness?
Is it comparable to more pedas-
trian 35mm focal length {enses?

To find out. we first shifted the
lens to the extreme limiis of each
movement (with the other move-
ment positioned in the center
of the scale, of course). tited
and took pictures. The resuils
were surprising. We didn't ex-
pect corner sharpness would
meet our standards. and i dign .

But resclution values were a hair
below our limit at large apertures
(up to £/8), and at f-11, resolu-
tion jumped to over 35 lines,;mm
which rates “‘very good' to “ex-
cellent” on our verbal evaluation
scale. If you're famitiar with view
camesas, you're aware that stop-
ping doewn the lens when you use
one or more of the view camera’s
movements is mandatory if you
wantto cover the extended imag-
ing angle. The same theory ap-
plies with this fens also.
Another important considera-
tion with lenses that shift is dis-
tortion. If this aberration is ex-
cessive. you won't be able fo
achieve periectly corrected per-
spective—one of the main rea-
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sons you'd buy such a lens in
the first place. We are happy to
report that the TS Canon passed
this test with flying colors. Dis-
tertion {pin-cushion type) meas-
ured less than 1 percent. even
at maximurn shift position—much
better than the average.

On the optical bench, we found
that on-axis color was well-con-
trolled and it resulted in only a
very small amount of color fring-
ing. Spherical flare was unusu-
ally small and the focus shift on
stopping down was also reassur-
ingly smatl. In spite of its floating
elements, which ofien caused
stight mechanicat-optical mis-
alignment. decentering was not
visible at all. There's only cne
way o achieve this® excellent
assembly techniques. Off axis,
tateral color was likewise very
weli-controlled and virtually no
cotor fringing was observable
even in our Keodachsome trans-
parencies whers we made use of
the lens’ movements. Astigmatism
was very weil-corrected and a
normal amgount of skew-ray flare
was found on the optical bench.
Nevertheless, the image did not
lose its sharpness throughout the
compiete image circle. Not sur-
prisingly, the TS Canon produced
crisp. well-saturated images on

Kodachrome 1l film

Tc make the most of the ex-
cellent overail performance of
this lens. you have to be a siqjify!
photographer. Fortunately, the
instruction book is well written
and does a fine job in explaining
its rather compiex joys even to
the somewhat unintiated Syt
after you read the instruction
beoklet thoroughiy, follow its

On special order, Canon wili
shift (long screw on top) and
tilt controls o right, if you prefer.

directions and practice the tech-
niques for awhile, you'li probably
discover zn additional application
nat contained in this bookiet. Nor-
mally, this lens comes with its
tilting movement set at right
angles to the shift. In extreme
applications, you might prefer
that both movements be con-
trolled in parallel. Canon made
the base flange of the lens (just
in front of the shift mechanism)
perfect for just such requirements.
Jusi bring your TS Canon {ens to
any authorized Canon service
station and they'll shift vour tiits
and shifts to suif you in about a
minute. It's so simple we're
tempted to tal! you to do it your-
self. but there’'s a snag. The
screws on alt late-model Canon
lenses are locked in place by a
special bonding substance that
resists vibration and. uniess
you're expearienced and have pre-
cisety the right toois. you'li prob-
ably scratch the beautifully fin-
ished lens barrei. By the way. if
your TS Canon deesn't quite clear
the tripod platform in titted posi-
tion. that's no problem-—the lens
comes with a Canon Tripod
Adapter which raises the cam-
era body clear of the mechanism.

As it trns cut, Canon's fast
300 is as significant an optical
breakthrough in its particular
focat length as is the TS Canon,
Though there are a few other
300mm f. 2.8 lenses in existence
designed for fast action and
sports photegraphy, most 300's
fall withirr the f:4-f,5.8 range.
But Canon's 300 is not oniy
speedy, it's alsc the first lens
of its type with image quality
rivaling that of normal focal
length (50mm) lenses. There's
a simple-as-Simon reasen.

As the focal length of a3 lens
is increased. color aberrations
affect image guality much more
severely. Thus. sharpness gen-
eralty decreases as {ocal length
increases. This is especially frue
of large-aperture long teles whers
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the difftculty of design and con-
struction also seems to increase
exponentially as the lenses get
faster. Unfortunately, there are
lirits tc any designer's ability
to lessen color aberrations as
long as the lens is made of glass.

To overcome such barriers to
improved chromatic correction.
fluorite crystal has occasionally
been used in designing long
teles and this lens is just such a
design. The advantage of crystal
fluorite over glass in this appli-
cation is that it has very low dis-
persion (the ability to separate
light into its component colors,
as with a prism). This makes it

Canon’s cannon measures full
$% in. Frontknob locks hood.

possible to design lenses with
less chromatic abervation and
greater sharpness.

The first thing we looked for
when we placed the 300 on the
ophical bench was secondary
calor (the residual color error
in any color-corrected lens). It
was sensationally low. The larg-
est discrepancy between green
and violet was merely 0. 1mm. Afl
uther aberrations were so well-
controlled. the star image on
the collimator appeared as a
pertect disc throughout the lens’
image area—remarkable!

It was hardly surprising that
Kadachreme 1l transparencies
shot with this lens were the
sharpest we've ever experienced
with a long tele. At the very cor-
ners of the piclure area we did
find a touch of purple color fring-
ing, but even this wasn't more
than a slight blwsh haze in most
apelications.

One peculiar  characteristic
of this lens that we discovered
(after many field and resolution
power tests) was that its overall
sharpness did not increase as
we stopped it dewn a couple of
stops from maximum aperture.
This is mainly due to the ex-
tremely low levels of secondary
color. and partly because the
lens’ correction for spherical ab-
eiration is of the under-correc-
tton type. In other words. this
lens actually delivers maximum
sharpness and picture quality
at the widest lens opening But
don’'t worry. It still increases
depth of field on stopping down

1y

just like any other non-mirror
lens. Of course, this interesting
fact. once appreciated. should
affect your modus operarnds with
this igns. Unlike others. you
should definitely use it wide open
whenever you can, as long as you
dont mind shallow depth of
field. Besides, this allows you
to use the fastest possible shut-
ter speeds. considerably reduc-
ing unsharpness caused by
camera shake, which is particu-
larly important with a large (9%
in. long at infinity, 4% in. in diam-
eter at the built-in sliding sun-
shade). heavy (5 ib. 11 02.), long
focal length lens of this type. Of

o
Pair of detents (white index

marks) provide quick selective
focusing at two preset distances.

course, a big lens like this can
still be quite a handful if it handles
awkwardly atop a tripod. Canon
apparently agrees since they
designed in a special feature
that considerably aids smooth
tield operation—a two-distance
preset focusing mechanism that
lets you locate clickstops at any
two points along the focusing
scale, all the way down to its
rather close 12 ft. minimum dis-
tance. This device is especially
beneficial in sports photography
where you have to focus and
follow action at the same time.
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Canon extender is made for
300mm. Will it work with other
lenses?

If you already have two focus-
ingdistances preset on the focus-~
ing ring. you just turn the ring
to the clickstopped detent, com-
pose and shoot. Focusing hy feel
is obviously much quicker and
more efficient than facusing by
eye each time.

Here's how the system works.
A special three-part ring comes
with the lens that you can slide
over the focusing collar and
attach by means of a set screw
and a single guide prong. Once
attached, you then focus through
the finder (on home plate. for
example) and lock in your first

focusing detent to that position
on the focusing ring by aligning
the white line on the inner-edge
ring section with a similar line
on the thicker central ring sec-
tion. Then lock it in position with
the screw. Now shift focus to
your second subject distance
(maybe it's first base). align the
white lines the same way (using
the outer-edge ring section in
conjunction with the central in-
dexing ring) and you're all set—
just follow the action from your
fixed vantage point and select
the appropriate focusing click-
stop. In our opinion it's one of
the best quick-focusing systems
arcund, but, like the lens itself,
it works best atop a tripod.
Canon has accommodated
the working photographer in
other ways, too. The 300mmf/2.8
Canon comes with four filters
that slide into a filter slot just
in front of the breech-lock lens
mount ring. These specially-
mounted filters include UV, Y3
medium yellow, Rt (red) and
ND 4 (4X neutral density). The
lens is so constructed that you
must insert a filter at all times
to obtain proper focus. You must
also focus the infinity setting
carefully in the finder because

it works on other Canon lenses.

If our enthusiastic report has
whetted your appetite for this
incredibly fine optic. all we can
say is: Don’t rush down to the
nearest camera store and expect
to find one. You can't. Under-
standably, Canon makes the lens
only on special order. It's ex-
pensive but worth waiting for.
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