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INTRODUCTION 
The culmination of more than thirty years of 
experience in 35mm camera design, the N ikon F3 
is undoubtedly the finest camera Nikon has ever 
built. Nikon's design goal was simple: to create the 
first truly professional-quality electrically con
trolled camera. Based on years of experience in 
dealing with professional photographers around the 
world, Nikon decided the F3 should have the 
following features: 1) A proven system of auto
matic and manual exposure control usable with all 
current Nikkor and Nikon Series E lenses, 2) full 
manual digital control of all shutter speeds, 3) a 
compact yet durable camera body, 4) a battery and 
metering system able to operate in below-freezing 
temperatures, 5) a full line of professional-quality 
accessories, and finally, 6) the capability to cope 
with every photographic innovation yet to come. 
Electronically, the Nikon F3 is literally "state-of
the-art." All microelectronic components have been 
integrated on rigid substrates which are then 
bonded to the flexible printed circuit (FPC) board . 
The result is incomparably accurate automatic 
exposures over a wide range of shutter speeds from 
1/2000 sec. down to 8 full seconds. In addition, all 
manual shutter speeds are quartz timed for unparal
leled precision. Moreover, the N ikon F3 is certain 
to become a trend-setter, because it's the world's 
first camera to utilize liquid crystal display (LCD) 
for exposure readout. By doing away with the 
ubiquitous LED's found in most other cameras' 
viewfinders, Nikon has reduced the F3's battery 
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power consumption down to the lowest possible 
level. 
However, the F3's innovative microelectronic 
circuitry would be diluted in importance without 
a truly elegant mechanical design to go along with 
it. Therefore, Nikon went back to the drawing 
board to completely redesign most internal work
ings of the camera. Simply stated, the Nikon F3 
represents a quantum leap forward in smooth and 
quiet operation through the use of eleven ball 
bearings in its shutter and film winding assemblies. 
Heretofore, no camera has incorporated more than 
one or two ball bearings in its design. And to 
reduce film winding torque even more, Nikon 
created a completely new film winding mechanism. 
By using a special connecting shaft, all major rota
tional axes are now placed close together. This 
simplifies the interconnecting gear trains, resulting 
in more efficient transmission of energy. 
Yes, Nikon's attention to small details in the F3's 
overall design makes it a formidable photographic 
instrument indeed. 
Like the Nikon F and F2 before it, the Nikon F3 
is destined to become the professional 35mm 
camera of its era. Therefore, N ikon felt that a 
technical manual explaining all aspects of the F3 in 
detail was necessary. This manual not only explains 
how the camera operates, but it goes below the 
surface to exp lain why. As such, we hope you find 
it a worthwhile guide to the Nikon F3. 
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FEATURES 
• Highly accurate metering system with single silicon photodiode (SPD) located in camera body for 

on-axis through-the-Iens metering; aperture-preferred automatic and manual exposure control possible 
with all interchangeable viewfinders. 

• Accurate quartz timing of all manual shutter speeds from 1/2000 sec. down to 8 full seconds; 10 sec. self
timer delay, 16 sec. meter-on period, picture-taking mode selector, mirror box combination magnet, as 
well as sequential operation of shutter release also quartz timed. 

• Fully automatic through-the-Iens flash exposure control directly off the film plane with Nikon Speedlight 
SB-11 and SB-12; built-in light-emitting diode (LED) ready-light inside finder. 

• Extremely low battery power consumption via the use of liquid crystal display (LCD) for exposure read-
out of shutter speeds, plus manual, over- and underexposure indications. ~ 

• State-of-the-art microelectronics with all elements, including 6 IC's, SPD metering cell, quartz oscillator, 
LCD block, and functional resistance element (F R E) integrated on rigid substrates and then bonded to 
one flexible printed circuit (FPC) board. ' 

• Exceptionally low winding torque through liberal use of ball bearings in shutter drum and film winding 
mechanism, plus completely redesigned winding mechanism; all axes of film advance lever, shutter drum, 
film sprocket, and takeup spool now in close proximity to special connecting shaft, thus simplifying the 
gear trains. 

• Continuous firing rates of up to 6 frames per second and automatic film rewinding with Motor Drive 
MD-4. 

• Cold weather performance down to -200 C with Motor Drive MD-4 and N iCd battery pack attached. 

• Strongly center-weighted metering pattern concentrating 80% of sensitivity in the central 12mm-diameter 
area of the focusing screen. 

• Feather-light shutter release via electronic triggering of reflex mirror. 

• Low-vibration mirror movement thanks to air-dampened shock absorber in mirror box. 

• Easy-to-read, three-way viewfinder information, consisting of LCD shutter speeds, AD R (aperture direct 
readout) f/number, and LED flash ready-light; built-in illuminator for viewing of LCD and AD R number 
in dim light. 

• Backup mechanical shutter speed of approx. 1/60 sec. in case of battery failure by using separate mechan
ical release lever. 

• Exposure memory lock for locking in meter reading on Automatic. 

• Exposure compensation in one-third increments from +2 to -2 EV. 

• 100% accuracy in viewfinder frame coverage. 

• Quick and easy method of viewfinder/focusing screen interchange. 

• Full line of professional-quality accessories. 
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NOMENCLATURE 
Finder mounting/release levers 

Film rewind crank 

Hot-shoe contacts 

Accesso shoe 

Camera back lock lever 

Exposure compensation 
dial lock 

Shutter dial lock 

Reflex mirror 

Eyelevel Finder DE-2 

~"aniar'a shutter lever 

ASA/ISO film speed index 

Rubber eyecup 

Film rewind fork 

Finder eyepiece 

Focal plane shutter 

Film chamber 

Film roller 

Data back contacts 

Film rails 

Motor drive coupling 

Film rewind button 

nfl.<ITlfl/1tnO hole 

Memo holder 

Viewfinder illuminator button 

Self-timer lever 

Self-timer ON index 

Unlocked index 

Release lock 

Multiple exposure lever 

Frame counter 

Shutter release button 

Shutter scale 

Shutter speed dial 

ADR window 

ASA/ISO film speed/exposure compensation dial 

Film rewind knob 

terminal 

Lens mounting index 

Lens release button 

Meter coup 

lever 

LCD illumination window 

Film advance lever 

Film rocket 

Tripod/motor drive socket 

Battery chamber lid 

Motor drive electrical contacts 

Motor drive c(Juulln'u cover 
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DIMENSIONAL DRAWINGS AND SPECIFICATIONS 

Type of camera 
Picture format 

Lens mount 
Lenses 

Shutter 

Shutter speeds 

Shutter release 

Backup mechanical 
release lever 

Self-timer 
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35mm single-lens reflex 
24mmx36mm 
(standard 35mm film formatl 
N ikon bayonet mount 
Nikkor 50/1.2, 50/1.4, 50/1.8, and Nikon 
Series E 50/1.8 as standard; more than 60 
Nikkor and Nikon Series E lenses available 
Horizontal -t ravel, titanium foca l-plane 
shutter 
Auto: Electromagnetically controlled 
stepless speeds from 8 to 1/2000 sec.; 
Manual: Quartz/electromagnetically con
trolled discrete speeds from 8 to 1/2000 
sec., plus B and X (1/80 sec.l; mechanical: 
T setting on shutter speed dial and 1/60 
sec. when using backup mechanical 
release lever 
Electronic shutter release; initial pressure 
on shutter release button switches on 
meter (after release lock is unlocked I, 
meter then remains on for 16 sec. after 
finger is taken off button 
Trips shutter at 1/60 sec. regardless of 
shutter speed dial setting except at T, used 
when batteries are dead 
Quartz-timed 10 sec. delayed exposure; 
LED blinks at 2Hz for first 8 sec. then at 
8Hz for last 2 sec. 

Exposure control 

Film speed range 
Metering range 

Exposure 
compensation dial 

Exposure memory lock 

Accessory shoe 

Flash synchronization 

Aperture-priority automatic exposure with 
manual override and backup mechan ical 
control; through-the-Iens, full aperture 
metering via silicon photodiode (SPDI 
with center-weighted metering pattern and 
metering circuits incorporated into camera 
body; meter works with all viewfinders 
ASA/ISO 12 to ASA/ISO 6400 
EV 1 to EV 18 (1 sec. at f/1.4-1/2000 sec. 
at f/11 I at ASA/ISO 100 with f/1.4lens 
Provided; ±2 EV in one-third 
increments 
Provided; operates on Auto to electroni
cally lock in shutter speed 
Provided; special Nikon type located at 
base of rewind knob; accepts Nikon SB-12 
shoe-mounting electronic flash unit or 
TTL connecting cord from SB-11 for TTL 
direct flash output control using camera's 
SPD metering cell 
Speeds up to 1/80 sec. with electronic 
flash, with SB-12, flash sync is automati
cally set to 1/80 sec . when shutter speed 
dial is set at "A," or 1/125 sec. or above; 
f lash synchronizes with shutter speed set 
at slower shutter speed settings; threaded 
sync terminal provided for off-camera or 
multiple flash photography 



Auto flash control 

Viewfinder 

Viewfinder display 

Viewfinder 
illuminator 

Film advance lever 

Frame counter 
Film rewind 

TTL direct flash control governs SB-12's 
flash output using camera's SPD sensor; 
effective ASA/ISO range from 25 to 400 
Interchangeable eye level penta prism type 
DE-2 as standard; O.SX magnification with 
50mm lens set at infinity; virtually 100% 
frame coverage 
Liquid crystal display (LCD) shows 
shutter speed; on Auto, + 2000 indicates 
overexposure, -S - underexposure; on 
Manual, M appears with + indicat ing 
overexposure, - underexposure, and - + 
correct exposure; LED ready-light glows 
when Nikon SB-ll or SB-12 Speedlight is 
completely recycled; aperture in use also 
shown through aperture-direct-readout 
(ADR) window 
Provided; illuminates both liquid crystal 
display and ADR f/number 
Wound in single stroke or series of strokes; 
300 stand-off angle and 1400 winding 
angle; shutter speed automatically set to 
1/S0 sec. until frame" 1" for fast loading 
when shutter speed dial is set to "AU or 
1 ISO sec. (X) and above 
Additive type, self-resett ing 
Folding crank with rewind button in 
baseplate 

Eyepiece shutter 

Focusing screen 

Depth-of-field 
preview button 

Reflex mirror 

Multiple exposure lever 

Camera back 

Release lock 
Batteries 

Dimensions 

Weight 

65.3 

(unit: mm) 

Provided; prevents stray I ight from 
enter i ng v iewfinder from the rear 
Type K as standard, interchangeable with 
19 other types 
Provided; coaxia l with mirror 
lockup lever 
Automatic instant-return type with lockup 
facility; incorporates air dampened shock 
absorber 
Provided; disengages frame counter for 
correct count 
Hinged, interchangeable type; memo 
holder provided 
Provided' 
Two 1 .55V silver -oxide cells (Eveready 
EPX76, D76 or equivalent); when MD-4 
motor drive is attached, camera gets 
battery power from batteries in motor drive 
App rox. 14S.5mm (W) x 96.5mm (H) x 
65.5mm (D) 
Approx. 700g with DE-2 Eyelevel Finder 
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DESIGN 
In the design of the Nikon F3, the 
camera body and motor drive were 
conceived of as a sing le un it, because 
this combination is very popular with 
advanced amateurs and professionals
the intended users of the Nikon F3. 
The camera/motor drive is so well ba l
anced that it doesn't tip over even 
when a 200mm telephoto lens is at
tached. 
Continuing Nikon's trad ition of sturdy 
construction, the F3 is made almost 
entire ly out of metal . The backbone of 
th is camera is a two-piece, die-cast 
body. To insure the interchangeability 
of its numerous accessories, including 
lenses, finders, and focusing screens, 
the camera body had to be rugged, yet 
manufactured to exact tolerances. For 
these reasons, N ikon selected a special 
alloy of copper silumin aluminum, be
cause it is rigid, corrosion-resistant, 
and less suscept ibl e to blowholes dur
ing manufacture. This alloy has a high 
tensile strength of approx . 33.5 kg/ 
mm2 (475.5 Ib/in2 ). For rigidity, the 
thickness of the cast ing's wa ll s is never 
less than l.4mm, while the portion 
that attaches to the bayonet mount is 
2mm thick. Moreover, the body is 
then treated w ith alunite and coated 
with black paint for additional corro
sion resistance. The camera back is 
made of brass as are both the top cov
ers and basep late. 
Since there are no microelectronics in 
the camera's pentaprism, there is less 
chance of camera malfunction even if 
the finder receives a sharp blow as is 
often the case when the photographer 
works with more than one camera 
around h is neck. 
Because of its soph isticated design, the 
Nikon F3 was se lected by the U.S.A.'s 
National Aeronautics and Space Ad
m in istration (NASA) for use in the 
Space Shuttle Program. In the past, 
Nikon cameras have flown into space 
on every manned flight since the 
APOL LO program. This includes 
SKY LAB and the joint venture, 
APOLLO-SOYUZ. However, to meet 
the unique environmenta l conditions 
encountered in space flight, var ious 
modif ications were made to the Nikon 
F3. 
From drawing board to final produc
tion, the N ikon F3 took more than 5 
years to create and is the perfect mar
riage of innovat ive mechan ica l design 
with the most adva need electron ics 
available at the present time. 

One of the F3 mock-ups 

F3 die-cast body 
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MANUFACTURING 
.. -------------------------------~ 

To simplify the manufacturing process, the die-cast body as 
we ll as the shutter and mirror box assemb lies, winding 
mechanism, shutter speed dial, and FPC board are manu
factured as separate modules by Nikon. Then, all these ele
ments are brought together in the main Ohi plant in Tokyo 
where each N ikon F3 is I iterally put together by hand. 
In addition to scores of highly ski lled technicians, the as
sembly l ine includes numerous testing devices designed 
exc lusive ly by Nikon. One such computer ized instrument 
can be plugged into the F3's microelectron ic circuitry to 

12 

provide automatic adjustment of shutter speeds and the 
LCD exposu re readout (See the COMPUTERIZED AUTO
MA TIC ADJUSTMENT AND TESTING section on page 14 
for more details). In fact, the Nikon F3 is subjected to 
more than 20 individual tests for such things as shutter 
speed accuracy, w inding torque, and proper mirror adjust
ment during the course of its assembly. Please refer to the 
flow chart and captions on the next page fo r the step-by
step procedures used in the assemb ly of the Nikon F3. 



-o~-------------------------------------
Step-by·Step Assembly Process 

1. 

2 Next the connecting shaft, wind ing gears, and 
• shutter mechanism ar installed. 

3 Then the flexible printed circuit boar~, plus 
• the winding lever and shutter speed dial are 

added. 

6. The completed Nikon F3 camera body with 
standard Eyelevel Finder DE-2 attached . 

5 With the addition of the hot shoe, rewind 
• knob, top covers and baseplate, plus grip and 

simulated leather covering, the F3 is near 
completion . 

4 The mi rror box, front body casting as well as 
• the lens mount go on next. 
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COMPUTERIZED AUTOMATIC ADJUSTMENT AND TESTING 
-----------------------------------------------Q 

To insure the reliability of each and 
every Nikon F3 coming off the assem
bly line, the camera's shutter speeds, 
LCD display and light metering system 
are automatically adjusted and tested 
by a ban k of computers (see diagram 
I) . To facilitate adjustment, the cam
era's microelectronic circuitry contains 
ten variable resistors. When the FPC 
board is installed into the camera 
body, the ceramic strip of three resis
tors is located on the front of the 
camera body underneath the grip, 
whereas the strip of seven is below the 
rewind knob. A series of holes in the 
d ie-cast body then provides easy access 
to all ten resistors during assembly. 
The first stage in the testing process, 
the Hybrid IC Module Test, is per
formed even before the microelectron
ic components are bonded onto the 
F PC board. Done ina separate faci I ity, 
the performance of each IC module is 
memorized on a disk . This data in disk 
form is then transferred to the central 
computer at the main Nikon plant in 
Tokyo. 
In the preliminary adjustment to the 
camera body, an FPC Test and Auto
matic Adjustment are performed by a 
series of two minicomputers, linked 
directly to the central computer. Using 
minute probes, which touch the check 
lands and fit into the center of the 
three variable resistors, the resistors 
are rotated automatically in the initial 
adjustment. Should the minicomputers 
be unable to make the appropriate ad
justment, a command is sent back to 
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the central computer asking for advice. 
The next stage, Automatic Camera 
Body Adjustment, the Nikon F3 is 
attached to a specially N ikon-designed 
testing apparatus which is controlled 
by three minicomputers. As in the pre
vious step, the minicomputers are link
ed directly to the central computer 
and can draw upon its memory unit in 
case their capacity is exceeded. 
Used to adjust the automatic and 
manual shutter speeds as well as the 
LCD display, the apparatus is made up 
of the following sections (see diagram 
11): 
Shutter Tester. Here thecamera's shut
ter speeds are automatically checked 
for accuracy. The tester consists of the 
light box, sensor, and controller. The 
light box produces three standard 
levels of illumination, while the sensor 
measures the shutter speed at each 
level. The controller automatically 
controls both the light box and sensor 
in accordance with the minicomputers' 
program. 
Variable Resistor Adjustment Probes. 
T iny probes operated by pulse motors 
fit into the seven variable resistors and 
turn them to make computerized auto
mat ic adj ustments of all camera opera
tions. 
AI Section . A standard Nikkor 50mm 
f/l.4 lens is used as a reference for 
testing. In this section, the lens aper
ture ring is automatically rotated by a 
pulse motor to vary the aperture in 
precise increments. 
ASA/ISO Adapter. It consists of the 

ASA/ISO dial section and special elec
trical probes. The ASA/ISO dial sec
tion automatically rotates the brush of 
the camera's functional resistance ele
ment (F R E) for inputting information 
about the fil m speed. The special 
probes make direct contact with fine 
wiring patterns on the FPC board to 
intercept the electron ic signals sent to 
the LCD display. The purpose of this 
section is to test the accuracy of the 
displayed shutter speeds. 
Shutter Dial Section . Automatic rota
tion of the shutter speed dial by pulse 
motor is provided by t his section. In 
this way, manual shutter selection can 
be tested. 
MD Section. Specially designed for 
this testing apparatus, the motor drive 
cocks and trips the camera's shutter in 
addition to checking the power ON
OFF circuitry. 
This testing apparatus displays the re
sults on a Cathode-Ray-Tube (CRT) 
display and prints them out on paper 
for future reference. 
The final stage of testing is called the 
Camera Body Automatic Inspection. 
Using a task processor which is linked 
directly to the central computer via a 
sophisticated optical fiber communica
tions system, the F3 is given a final 
intensive examination. 
Computerized testing and adj ustment 
of the N ikon F 3 speeds up the assem
bly process tremendously and assures 

that every camera put on the market 
is operating as it should be. 



--o~-----------------------------
Diagram I 

Hybrid IC 
Module Test 

FPC Test and 
Automatic Adjustment 

Central Computer 

Optical Communications 

BII G<O EIB II 

Automatic Camera Body 
Adjustment 

Diagram II 

ASA/ ISO Dial 
Shutter Dial 
Section 

Section 

ASA/ISO 
Adapter 

Shutter 
Sensor 

EO EO 
Q ~ 

~ikonF3 

MD Section 

Camera Body 
Automatic Inspection 

AI Section 

Light Box 
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DURABILITY TESTING 
~.----------------------------------------------~~ 

To insure the durability of the Nikon F3 under actua l operat ing conditions, cameras coming direct ly off the assembly li ne are 
subjected to a battery of special N ikon-developed tests. 
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Vibration Test 
Packed in their regular boxes, Nikon 
F3's are vibrated for one hour. This 
test shows the Nikon F3 can w ithstand 
the vibration encountered on various 
types of transportat ion vehicles, such 
as automobiles, trucks, tra ins, and air
planes, without its mounting screws or 
assemb lies coming loose. 

Shock Test 
Again, with the cameras packed in 
their boxes, F3's are secured to a plat
form and then dropped. The accelera
t ion of the impact is 90 G's. 

Performance Test 
To simulate actual operating condi
t ions, the shutter is automat ically re
leased many times (using another 
Nikon-developed machine) to deter
mine if all operat ions,· such as fi lm 
winding, film transport, and w inding/ 
rewinding torque, are as they shou ld 
be. The result is that the Nikon F3 
performs for more than i 50,000 shut
ter fi r i ngs. 



These are on ly sma ll samp le of the vigorous tests the Nikon F3 is subjected to. 

Light-Leak Test 
A Nikon F3 is loaded with ASA/ISO 
400 film and then placed in a box and 
subjected to 20,000 lux. of high-inten
sity illumination for a period of twenty 
minutes. The result shows that the F3 
is absolutely I ight-tight; even h igh
speed film will not become fogged 
when exposed to a total of 400,000 
lux·min. 

Heat and Cold Test 
Finally, the Nikon F3 is subjected to 
extremes of heat and cold . Placed in a 
special room to simu late tropica l and 
arctic conditions, the camera is heated 
up to +70°C (158°F) and frozen at 
-40°C (-32°F). The results show that 
the F3's performance is not affected 
when the temperature remains at 
+ 70°C for one full day after which the 
camera is cooled down at normal room 
temperature for one day before testing . 
I n the same way, the camera can with 
stand sub-zero temperatures of -40°C 
for one day and still operate f lawless
ly after its one-day warming-up period. 
Moreover, the F3's LCD is guaranteed 
to operate in the temperature range 
from +60°C down to -20°C (+140° to 
_4°F). 

They prove that the F3 can withstand the daily use and abuse given to it by professional photographers. 
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METERING 
:~----------------------------------------------Q-

The Nikon F3 utilizes a single silicon photodiode (SPD) for 
automatic and manual exposure control regardless of the 
finder in use. In previous Nikon cameras, the metering cell 
was located in the pentaprism and read the diffused light 
off the focusing screen . However, now the SPD is located in 
the camera body at the bottom of the mirror box and faces 
toward the rear; thus the light coming through the lens is 
measured on-optical-axis for more reliable exposure meas
urement. Other benefits of this system are that exposure 
measurement is virtually unaffected by stray light from the 
finder eyepiece, and it is no longer necessary to make ex
posure compensation when different focusing screens are 
used . 

18 

Actual cutaway of Nikon F3 

According to the photograph, this is how the system works: 
I n continuous-I ight situations, I ight from the scene (indi
cated by a solid line) comes through the lens, strikes the 
reflex mirror, and is reflected up to the focusing screen and 
pentaprism for viewing. However, a small amount passes 
through the center portion of the mirror and is reflected off 
the secondary mirror and down to the SPD for exposure 
measurement. During electronic flash exposures (with the 
appropriate Nikon speed light ), the SPD reads the light 
(indicated by a wide broken line) reflected directly off the 
film itself, while the mirror is in the up position. 



Pinhole Mirror 
I n a breakthrough in camera design , 
Nikon has created the world 's f irst 
"pinho le" mirror ever to be used in a 
si ngl e-l ens reflex camera . The F3's 
mirror co ntains some 50,000 random
ly placed unsilvered areas (called "pin
holes" ) which are located in the centra l 
rectangular portion. The pinho les are 
ova l rather than circu lar in shape to 
com pensate for the fact tha11 ight rays 
coming in through the lens strike the 
reflex mirror at an ob lique angle. Each 
pinhole is exactly 0.03mm tal l by 0.02 
mm wide. 
In the center of the pinholes is a com
pletely si Ivered, keyhole-shaped area . 
The exact shape of th is "keyhole" was 
determined by extensive testing and 
serves two purposes: 1) it reflects the 
maximum amount of light up to the 
center of the focusing screen to pre
vent darkening of the sp lit-image and/ 
or microp rism focusing aid, and 2) it 
prov ides an ext remely accurate meter 
reading even when different foca l 
length lenses are used at the same aper
ture. 
The pinhole area allows precisely 8% 
of the total amount of light str iking 
th e mirror to pass through. Again, 
after a va ri ety of tests, N ikon deter
mined that 8% is just the right amount 
of light to allow accurate metering 
without causing any darkening of the 
image in t he viewf inder. For max imu m 
brightness, the F3's pentaprism is sil
ver coated, whereas t he finder eyepiece 
and cover glass are multilayer coated , 
using Nikon integrated coating (N Ie) . 
When compa red with traditional sem i
silvered or half mirrors, Nikon's pin
hole mirror has t he following advan
tages: 
1. A ll co lors of the spectrum, regard

less of their wavelength, are al lowed 
to pass through the mirror in equal 
proportion. This means that the 
ligh t str iki ng the metering ce ll is the 
same co lor as that striking the film, 
so the meter reading is more accu 
rate . I n addition, there is no un
natural co lor cast in the viewfi nder. 

2. The transmission ratio (the rati o of 
l ight transmitted through the mir
ror to that reflected back by it) is 
always constant, because the size 
and shape of the pinholes are the 
same throughout. With a semi-sil
vered or half mirror, the transm is
sion ratio is li kely to va ry. 

3. There is no problem when using 
standard polarizing filters. With a 
sem i-si lvered m irror, the polar ized 

ligh t is not allowed to pass through 
in the cor rect proport ion , thus 
caus ing an inco rrect meter reading . 
However , w ith the pinhole design, 
polarized light can pass through 
freely. 

(unit: mm) 

@~ 
0.02 

Reflex mirror 

Secondary Mirror 
Di rectly behind the ma in mirro r and 
hinged to it is the secondary mirror. 
The purpose of the secondary mirror is 
to reflect and focus I ight down to the 
SPD. The mirror is composed of four 
parts: two outer wings and two central 
portions. Each w ing conta ins a Fresnel 
lens wh ich concentrates the light in 
toward the cen ter, wh i Ie the two cen
ter portions serve to diffu se the light 
in a random pattern. The combined 
effect of all four sections insu res that, 
regard less of t he lens in use, the same 
amount of light will always be di rected 
to the SPD for accu rate metering. 

Silicon Photodlode (SPD) 
With t he SP D cel l at the base of t he 
mirror box and fac ing toward the rear, 
why d idn 't Nikon use the direct off
the-film read ing system for norma l 
continuous-light exposures? There are 
two ma in reasons: 

SPD Sensor 

Secondary mirror 
(attached to the 

reflex mirror) 

1. A highly concentrated center
we ighted metering pattern is vi rtual 
Iy imposs ibl e to ach ieve when t he 
ligh t is read directly off the first 
shutter curtain and/or the film it
self. 

2. Because metering is done during the 
actual exposure , an exposure 
memory lock cannot be incorpo
rated into the camera's design. 

In front of the SPD are three multi
coated condenser lenses w hich focus 
the I ight. The top lens is aspherical and 
was first employed in the Nikon F 
Photomic T Finder as earl y as 1965 to 
produce a center-weighted pattern. 
These condenser lenses as we ll as the 
secondary mirror are responsible for 
the F3's strongl y center-weighted me
tering sens itivity pattern. 
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Center·Welghted PaHern 
Departing from Nikon's traditional 
60%-40% center -weighted pattern, the 
N ikon F3 concentrates 80% of its 
sensitivity into the 12mm-d iameter cir
cle found in the center of most focus
ing screens; the remaining 20% is also 
highly center-weighted w ith almost no 
sens itivity at the edges of the screen. 
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This new center-weighted metering 
pattern was developed to meet the de
mands of serious photographers who 
shoot under a variety of lighting con
ditions and want to know exactly 
what they are metering . For the exact 
sensitivity pattern with the standard 
50mm lens, refer to the diagram above. 

ASA/ISO Film Speed 
The Nikon F3 allows setting of any 
film speed from ASA/ISO 12 to 6400 . 
Speeds are numbered 12,25,50,100, 
etc. with intermediate speeds, such as 
64 and 80, indicated by two dots in 
between each pair of numbers. The 
table shows all the ASA/ISO film 
speeds. 

ShuHer Release BuHon 
When depressed halfway, the shutter 
release button on the Nikon F3 turns 
on the meter. After pressure is removed 
from the shutter release button, the 
meter circu it stays on for exactly 16 
seconds, turning itself off automatical
ly to conserve battery power. To pre
vent accidental shutter release, the 
shutter release button can be locked 
using the lock lever. The button is 
threaded in the center for use with a 
standard cable release, such as the 
Nikon Cable Release AR-3. 



AUTOMATIC EXPOSURE CONTROL 

The F3 uses the proven method of 
aperture-preferred automati c exposure 
control first introduced in 1972 on the 
N i k kormat E L. In th is system, the 
photographer presets the ASA/ISO 
film speed and selects a shooting aper
ture. Then the camera's metering sys
tem takes over from there, automat i
call y selecting the precise shutter speed 
necessary for correct exposure. With 
the shutter speed dial locked at the A 
setting, continuously variable shutter 
speeds ranging from 1/ 2000 sec. to 8 
f ull seconds are possible. Thus, if a 
shu tter speed of exactly 1/432 sec. is 
req uired at a particular aperture, that's 
what is provided by the electromagnet
ically contro lled shutter. 
A t the time of its introduction in the 
spring of 1980, the Nikon F3 was the 
fi rst automatic exposure camera w ith 
both interchangeable finders and focus
ing screens to retain its automation 
regardless of the finder in use . This 
was poss ible by incorporating all the 
necessary electronics, including the 
metering cell, into the camera body 
rather than putting them into a spec ial 
fi nder as was the practice in the past. 

Exposure Memory Lock 
U nl ike some other automatic-exposure 
cameras on the market today, the F3 
allows the photographer to lock in an 
exposure meter reading on Automatic . 
Even with the shutter speed dial locked 
at the A setting, the photographer still 
has control over his exposures. In situa
tions where the light is coming from 
the rear, he can move in close to his 
subject and take a close-up reading of 

the face. Then, by depressing the ex
posure memory lock button (while the 
metering system is on), the exposure 
can be retained while he moves back 
and shoots. As long as the button is 
depressed, the automatically selected 
shutter speed is "frozen" into the me
tering circuit. Moreover, the shutter 
speed displayed in the viewfinder does 
not change during memory lock opera
tion. 
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Exposure Compensation 
With the Nikon F3 on Automatic, the 
photographer can mod ify the overall 
meter reading by using the exposure 
compensation dial. Graduated in one
third increments from +2 to -2 EV, 
this dial is used to create intentional 
over- or underexposure. (At ASA/ISO 
12, it is possible to set the dial only up 
to +1 EV; at ASA/ISO 6400, only-1 
EV can be set.) For special effects or 
whenever the scene is predominately 
light or dark in tone, it is necessary to 
make compensation. The following 
chart gives some examples of typical 
shooting situations and the amount of 
compensation needed. 

MANUAL EXPOSURE CONTROL 

I n add ition to automatic exposure 
operation, the Nikon F3 offers manual 
selection of all shutter speeds, which 
are quartz timed for extreme accuracy. 
By depressing the lock button located 
in the center of the shutter speed dial 
and rotating the dial off the A setting, 
anyone of 15 discrete shutter speeds 
ranging from 1/2000 sec. down to 8 
full seconds can be selected. Unlike 
the Nikon F2, intermediate shutter 
speeds cannot be set. Three other set
tings on t he dial are also possible: B, 
T, and X. B (BULB) is the traditional 
setting used when making exposures of 
longer than 8 seconds by using a cable 
release. At the T (TIME) setting*, the 
shutter remains open until the dial is 
rotated to another setting, thus allow
ing t ime exposures to be made without 
a cable release. Finally, the X (X
SYNC) setting provides the correct 
synchron ization speed of 1/80 sec. for 
use with electronic flash units other 
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EXPOSURE COMPENSATION CHART 

Scale Exposure Correction Application 

- +2 2 f/stops overexposure White background, snow scene 

____________ ~/ Backlit subject, white 
+1 1 f/stop overexposure background occupying half of 

"'" viewing area 

o Normal Most picture-taking situations 

/ Spotl ighted subject, Ir -1 1 f/stop underexposure black background occupying 

"'" 
half of viewing area 

l -2 2 f/stops underexposure Black background 

than the Nikon Speedlight SB-10, 11, 
or 12. As a safety feature, the shutter 
speed dial is locked at the X setting to 
prevent the dial from being inadver
tently moved while shooting flash pic
tures. 

* The shutter must be tripped with the back
up mechanical release lever when the 
metering system is off; otherwise battery 
drain will occur for as long as the shutter 
remains open. 

Backup Mechanical Release 
In the event of battery failure, the 
F3's electronic shutter release button 
ceases to operate . However, the shutter 
can still be tripped by using the back
up mechanical release lever. The shutter 
speed is completely mechanical and 
approximately 1/60 sec. In addition, 
with the shutter speed dial set to T, 
time exposures should be made by 
using th is lever. 



VIEWFINDER INFORMATION DISPLAY 
Al l in format ion needed fo r taking 
photographs is disp layed in a logical 
and easy-to-see manner in the N ikon 
F3's viewfi nder above and outside t he 
p icture area for unobstru cted viewi ng. 
From left to ri ght are t he li quid crysta l 
d isp lay (LCD) of t he shutter speed, 
t he apertu re di rect readout (AD R) of 
the f/number set on the lens, and the 
LED electronic f lash ready-l ight . 

Liquid Crystal Display (LCD) 0 
On Automatic 
Even though con ti nuous ly variab le 
shutter speeds are prov ided at the 
automat ic setting , t he d isc rete shutter 
speed w h ich is cl osest to the one auto
mat ica ll y se lected by t he camera is 
disp layed . The reason: t he actual shut
ter speed, for in stance 1/734 sec. , 
wou ld be diff icul t to understand at a 
glance. Moreover, t he response time of 
t he LCD to rap id changes in lighti ng 
has been intent iona ll y l imited to 1/2 
sec., so as not to distract the photog
rapher w ith a constant ly chang ing 
number. 
Each shutte r speed from 1/2000 sec. 
to one seco nd is indicated in t he dis
p lay by a w ho le nllmber-fo r examp le, 
1/250 sec. is displayed as 250. Speeds 
longer than one second are indicated 
w it h a whole number fo ll owed by a 
raised dash ( - ). Thus, 8 seconds is 
shown as 8- . Overexposure at the 
se lected aperture on Automat ic is 
sig naled by a +2000 disp lay , whereas 
underexposure is shown as - 8 

-, ,-e =,0 
+ -, eooo 

,-, -
o 

On Manual 
To indicate w hen t he F3 is in the 
manual mode, an M appears in t he 
LCD ju st. to t he left of t he d isp layed 
shutter speed. In addi t ion, a - or + 
above t he M indicates under- or over
exposure by 1/ 4 stop or more, respec
tive ly . If both t he - and + appear 
together, t hat indicates the exposure is 
correct. With the d ial set to either B or 
T , an M - appears. At the X setting, 
M+ 80 is d isp layed. 

__ Ell • 
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Aperture Direct Readout (ADR) 8 
Using the same method as other recent 
Nikon cameras , the N ikon F3 prov ides 
a viewf inder disp lay of the f /sto p set 
on the lens. A ll cu rrent Nik ko r and 
Ni kon Seri es E lenses have a sma ll 
AD R scale at the rear of the apert ure 
ring w hich corresponds to the f/num
bers . T his ADR number is then pro
jected th rough the A DR window, 
which is located in the center of t he 
LCD block, to prov ide the f/stop dis
pl ay ins ide the viewf inder. 

LED Flash Ready-Light 8 
The third bit of information prov ided 
in the N ikon F3's viewfinder is an 
LED electronic flash ready- light . When 
used w it h the Niko n Speedlight SB-1O, 
11 , or 12, t he LED ligh ts up w hen t he 
f lash un it is recycled and ready t o f i re. 
For more informat ion, p lease refer to 
the Speed light section of the NIKON 
F3 TECHNICAL MANUAL - ACCES
SORIES. 

Viewfinder Illuminator 
Because the LCD and A DR scale on 
the lens depend on amb ient I ight for 
visibil ity, the Nikon F3 has a t iny bu il t
in i ll um inator, whi ch all ows viewi ng of 
the exposure informat ion in d im l ight 
or at n ight. To act ivate t he viewf inder 
ill uminator, t he red ill um inator button 
must be pushed w hen the meter is on 
and t he shutter speed is actual ly d is
p layed; otherwise, the il luminator w il l 
not operate. 
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DATA PROCESSING 
~------------------------------~ 

o Liquid Crystal Display (LCD) Block 
LED electronic flash ready-light 
Aperture direct readout (ADR) window 
LCD panel 

8 FPC Ultra-Fine Wiring Pattern 
The thickness of the wires leading to the LCD block is 
only O.15mm, which is close to current manufacturing 
limitations 
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8 Speed light Hot-Shoe Contact 
o Variable Resistor Ceramic Strips 
o Motor Drive Connector 
01C's 
o Quartz Oscillator 



~r---------------------------------------------------
In creating the F3's electronic circuit
ry, Nikon had three goals in mind : low 
battery power consumpt ion, low vo lt
age operation, and high re liabi lity. To 
rea li ze t hese aims, Nikon uti l ized t he 
most up-to-date m icroelectron ics tech
nology ava il abl e today for processi ng 
of all dat a. I nstead of using a number 
of separate electron ic components 
w hich req uire connection w it h so ldered 
wi res , the F3 uses the "ch ip on board" 
techn ique to bond each IC chip d irect 
ly to a rig id substrate. T hese subst rates 
are then bonded onto a f lex ib le pr inted 
circuit board us ing infrared soldering, 
an exclus ive technique orig inally de
ve loped by NASA for use inthe United 
States space program. 
"Chip on board" is used to produce 
t hree hybr id I C modu les in the F3. 
T hey are ca ll ed t he Exposure Measu re
ment and Auto Contro l IC Modu le, 
the Quartz Contro l IC Module , and t he 
LCD Control IC Modu le. Creating such 
IC modules not on ly saves space and 
con t ributes to more rei iab le perform-
ance , but also reduces assembly t ime 
a nd cuts labor costs . 

~ Copper fall wiring pattern 

Cross-sectional diagram of FPC board 

Flexible Printed Circuit (FPC) 
Board 
Nikon's mu lt ilayer FPC board is com
posed of two t hin sheets of copper fo il 
(each approx. 35 microns thick) sepa
rated by three layers of-a res in. T he 
tot al th ickness of t he FPC board is 
approx. O.2mm . To preserve t he up
most clar ity of detai l , a high-reso lution 
Ultra-M icro Nikkor lens is used to print 
intri cate pattern s in the same way it's 
used in manufactur ing Ie's and LSI's. 
The FPC board is ut il ized in the F3, 
because it has a number of advantages 
over rigid circui t boards : 
1) A n FPC board is very t hi n and can 

be etched on both sides w ith sepa
rate w iring patterns, thus all owing 
many more mi croe lectronic compo
nents to be incorpo rated into the 
same amount of space. 

2) Because all w iring is inc luded on 
t he FPC board, it elim inates t he 
need for con necti ng wi res and the 
t radit ional soldering techniques re
qui red. T his resu lts in an increase 
in reliabi lity and a saving in labor 
costs. 

General Information about 
"Chip on Board" Technique 
Ordinari ly , microelectronic com
ponents, such as IC chips, must be 
wired into the circuitry one by 
one. However, by utilizing a tech 
nique ca lled "ch ip on board," 
tremendous savings in space and 
assemb ly time are possib le. "Chip 
on board" means exactly that:- the 
IC chip is mounted direct ly onto a 
single rigid board or substrate. 
First, the I C ch i P is bonded onto 
the substrate . Then, the Ie's bond -

Rigid substrate containing wiring 
patterns 

3) An FPC board is not susceptible to 
env ironmenta l effects, such as mois
ture and dust, because the board is 
sealed in the res in. 

4) An FPC board is flexib le and 
scratch-res istant. T herefore, it can 
be bent to f it around components, 
thus taking up less space and con
tributing to more compact camera 
design . 

--------....... 

Functional Resistance Element 
(FRE) 
One bit of information sent-to the Ex
posure Measurement and Auto Contro l 
IC Mod wle is in the f orm of a resistance 
va lue. Convert ing the ASA/ ISO f i lm 
speed, lens aperture, and exposure 
compensation into a single input, the 
F R E is an important element in the 
Nikon F3. Developed exclusively by 
Nikon, the FRE consists of a meta llic 
th in-fi lm res istor sealed by a layer of 
sil icon oxide and then placed on a 
1 mm-thick hard glass baseplate. 
T hrough the use of go ld alloy in its 
conductive t aps and noise-free brush
es, it is virtua ll y impervious to environ
menta l effects. Furthermore, because 

ing pads are wired to the sub
strate 's wi r ing patterns us ing the 
latest automat ic soldering method, 
called "gold wire bonding." Gold 
is extremely high in conductiv ity. 
I n add ition, gold doesn't corrode, 
therefore, t he so ldering is not l ike
ly to cause a change in the Ie's 
performance over a long per iod of 
time. Finally, to protect the IC 
chip from moisture and dust, it 
is encased ina layer of epoxy 
resin. 

Rigid substrate after "chip on board" 
tecbniq ue 

the brushes sl ide over the taps instead 
of touching t he res istor itself, there is 
no change in res istance value even 
after years of operation. 
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Silicon Photodlode (SPD) 
A second bit of informat ion sent to 
the Exposure Measurement and A uto 
Contro l IC Module is provided by t he 
SPD. The SPD is actua lly a so lar bat
tery, mean ing that when light stri kes it, 
electric ity is prod uced. Because t he 
current generated is in d irect re lat ion 
to the amount of light st ri k ing the d i
ode, the SPD is ve ry re l iab le as a l ight 
metering cell. Other reasons why an 
SPD was used include the fo llowing: 
1) it has extremely fast response to 
changes in l ight levels, 2) its spect ral 
response is very flat and can be made 
to match that of the human eye 
through the use of a f il ter, and 3) it 
produces accu rate meter readi ngs even 
after being exposed to very br ight light 
sources, such as when the camera is 
used to take pictures of t he su n itself. 
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Exposure Measurement and 
Auto ControllC Module 
The first of the three IC modules used 
in the Nikon F3's circu itry, the Ex-
posure Measurement and Auto Contro l 
IC Module consists of two Ie's plus 
other elements, such as ch ip and vari
able resistors. 
One IC functions as a logari thmic com
pressor/progressor. Because the current 
produced by t he SPD is so miniscu le, 
it must be logarithmica l ly compressed 
and progressed to convert it into vo lt
age for computat ion . Th is I C is ideally 
su ited for dea ling with such smal l cu r
rents. 
The other IC takes the resistance va lue 
of the FRE and the logarith mica lly 
progressed vo ltage supplied by the 
logarithm ic compressor/progressor and 
computes t he exact voltage correspond
ing to the correct automatic shutter 
speed. 

Quartz ControllC Module 
The second IC module used in the F3 
is t he Quartz Control IC Modu le. It 
consists of a quartz osci ll ator , two IC's, 
and other elements, including ch ip con
densors and resi stors. 
For unparalleled precision, a quartz 
osc illator is used as an electron ic clock. 
I ts purpose is to estab l ish a standard 
frequency of exact ly 32,768 cycles per 
second (Hz) wh ich is then used for 
timing of many camera functions. Un
affected by temperature, humidity, or 
spur ious vibrat ion, quartz provides 
years of trouble-free performance. The 
funct ion of the first IC is to d ivide and 
count down the quartz oscillator's 
standard frequency of 32,768Hz to 
obtain precise timing. Consuming little 
battery power and vi rtuall y immune to 
elect r ica l noise, t his IC is responsible 
f or the elect ronic accuracy impossible 
t o obtain by mechanical means. 
The second IC dig ital ly contro ls the 
t iming of all manual shu tter speeds. In 
addition, t he self-timer's lO-sec. delay, 
the meter-on and LCD display per iod 
of 16 sec. , as we ll as the picture-taking 
mode se lector, mirror box combinat ion 
mag net, and other sequential opera
tions are also quartz timed. 
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EXPOSURE MEASUREMENT AND AUTOMATIC CONTROL 
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Liquid Crystal Display (LCD) 
Block 
I n another breakthrough in camera de
sign, the Nikon F3 is the first camera 
in t he world to employ the LCD for 
its exposure readout. Why was LCD 
selected? First, because it doesn't em it 
I ight, the LCD is easy on the eyes and 
can be viewed for long periods without 
causing fat igue . Second , the LCD is 
very low in battery power consump
t ion . For exam pl e, an LCD uses ap
proximately 1/10 ,000 the amount of 
power needed to drive an LED . 

To meet the design criter ia of a profes
sional-grade camera, the LCD used in 
the Ni ko n F3 has exce llent cont rast, 
fast response time in cold weather, and 
extremely low battery power consump
tion. Nikon then arranged the liquid 
crystal to provide up to a four-digit 
i nd ication of the shutter speed, as well 
as the M, + and - signs. To match t he 
compact dimensions of the camera, 
the digits are only approx. 1 mm high 
or approx. one-forth the size of those 
used in a standard LCD wristwatch. In 
the F3, t he LCD module is located at 
the front edge of the mirror box just 
below the pentaprism to provide a mag
nified image of the display in the view
finder. 
Nikon's LCD is designed to operate in 
an ext remely w ide range of tempera
tures from +60 to -20°C (+ 140 to 
_ 4°F). However, when the temperature 
goes above 60°C, the whole surface of 
t he LCD turns b lack and becomes im
possible to read; but it returns to nor
mal when the temperature drops. And 
when the temperature falls below O°C 
(32°F), t he LCD's response t ime be
comes longer, but then returns to 
normal when the temperature rises. To 
prevent permanent damage to the 
LCD, the F3 shou Id not be stored in 
excessively hot places, such as the 
trunk of a ca r during t he summer. 
Under normal cond itions, the LCD 
used in the Nikon F3 should last for 
more than seven years, after wh ich 
time, replacement can be made. 

General Information about 
liquid Crystal 
L iquid crystal is exact ly w hat its 
name implies: it is an organic 
compound t hat exhibits both liq 
uid and crysta l I ine properties. 
There are many var ieti es of liquid 
crystal, but the one usually used 
f or information display is of the 
" tw isted nematic" type. I n the 
normal state, its molecu les are ar
ranged in a helix which is tw isted 
90°. However, when a voltage is 
applied, the molecu les become 
rearranged, so that the twisted 
helix disappears. Now, if th is liq
uid crysta l is sandwiched between 
a pair of polarizers at right ang les 
to each other, t he system w i II 
have the ability to pass or block 
light. Norma ll y, the l ight coming 

Fig . 1 

Fig. 2 
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LCD Control IC Module 
The thi rd IC module is t he LCD Con
trol IC Module. Consist ing of two IC 's, 
t his module controls the digital display 
of shutter speeds, plus the M, + and -
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through t he first po lari zer is rotat
ed 90° by the I iquid crysta l, so 
that it can pass through the second 
po lar izer; thus the area looks trans
parent (F ig. 1). However , when an 
electrical potentia l is appl ied, the 
I ight passing through the first 
polarizer is not rotated and is 
t herefore blocked by the second 
polarizer. When this happens, the 
area becomes opaque and appears 
dark (Fig. 2). For each d igit in a 
display, liquid crysta l is usually ar
ranged in a pattern of seven t iny 
sealed segments with transparent 
elect rodes connecting t hem to the 
power source (Fig. 3). By app ly 
ing vo ltage t o the right combina
tion of segments, any digit from 0 
to 9 can be produced. 

symbols in the LCD panel. 
One IC works as the analogue to digital 
converter. I t converts the anal ogue 
voltage cor responding to the correct 
automatic shutter speed into digital in
format ion wh ich determines t he shutter 
speed displayed by the LCD. The sec
ond IC is the LCD driver. It generates 
the d igital signals used to contro l each 
individual segment in th e LCD display. 
Very low in battery powe r consump
tion, this IC is not suscept ible to input 
noise, maki ng t he digital display ex
t remelyaccurate. 
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MECHANICAL CONSTRUCTION 
------------------------------~~ 

To match the sophisticated electronics 
of the F3, Nikon has gone back to the 
drawing board to redesign many of the 
mechanical components of the camera. 

Film Winding Mechanism 
For reduced wind ing torque, the F3 
features an entirely new film winding 
mechanism. By the liberal use of ball 
bearings, film winding is now much 
smoother. Furthermore, the main 
winding axis is no longer directly be
tween the fi I m advance lever and the 
takeup spool, but has been moved off 
center through the use of a special 
connecting shaft . This connecting 
shaft allows the axes of the shutter 
drum, film sprocket, and takeup spoo l 
to be placed very close together, there
by simp li fying the gear trains between 
them. To prevent wobble and increase 
rotational efficiency, the connecting 
shaft was made as long as possible, 
whi Ie its bearings were spaced far apart. 
Al l these factors contribute to more 
efficient energy transm ission with a 
substantia l reduction in torque. Even 
when the F3 is loaded with a 36-expo
sure roll of film, w inding torque is 
virtua lly the same as when there is no 
film in the camera. 
But why is a reduction in torque so 
important? Of course, it makes the 
film advance lever eas ier to operate. 
But more importantly, it conserves 
battery power and increases the firing 
rates possible when the MD-4 Motor 
Drive is used. And remember, one of 
the main design objectives of the 
Nikon F3 was low battery power con
sumption. 
An additional advantage of using a 
connect ing shaft is that two important 
mechanical operations are now per
formed by this shaft without affecting 
the delicate shutter mechanism. They 
are the resetting of the mirror box 
combination magnet armature (see 
diagram I) and the cocking of the 
mirror spring tensioning lever (see dia
gram VIII on page 33). 
Finally, to speed up the manufacturing 
process, the wind ing mechanism, 
including the shutter button, film 
advance lever, and frame counter, is 
preassembled in a separate Nikon plant 
before reaching the main assembly line. 
Referring to diagram II, this is how the 
fi lm winding mechanism works: Strok
ing the film advance lever( 1) in direc
tion A rotates takeup gear(2) in direc
tion B by way of clutch(3) and roller 
(one-way dutch)(4). This power ro
tates gear(5) and incomplete gear(6) 
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and reaches gear(7) through the con
necting shaft(8). As incomplete gear(6) 
rotates controlling gear(9) to cock the 
shutter, gear(7) drives sprocket gear 
(10), This in turn drives spool idle 
gear( 11), and spool gear( 12) to rotate 
sprocket( 13) and film takeup spool (14) 
in the respective direct ions C and D. 
When the Motor Drive MD-4 is used, 
motor drive coupling(15) is rotated in 
direction E for film advance. 
The F3's film advance lever has a 300 

stand-off angle and a throw of 1400
. 

The lever can be operated in one com
plete stroke; plus it is ratcheted for 
operation in a series of short strokes. 

Multiple Exposure Mechanism 
For making more than one exposure 

on the same frame, a mu Itiple expo
sure lever is provided on the Nikon F3. 
When the lever is pushed out to the 
ready pos ition, the f ilm advance lever 
can be stroked to cock the shutter 
without actually advanc ing the film. 
Diagram III illustrates the inner work
ings of this system: As the multiple 
exposure lever( 1) is cocked, axle(2) is 
rotated in direction A. Cam(3) pushes 
set lever(4) in direction B. Takeup 
claw(5) is then disengaged from the 
cutout of lower gear(6). Therefore, 
when the connecting shaft(7) rotates 
as the shutter is cocked, the lower gears 
for the film sprocket and takeup spool 
(8) do not rotate. Thu s, the film re
mains stationary. 
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Mirror Box Combination Magnet 

Mirror Box Mechanism 

Mirror Box Mechanism 
Departing from the design of the 
Nikon F2, the F3's mirror box mech
anism is preassembled as a separate 
unit and features many refinements. 
The incorporation of a combination 
magnet for electronic tripping of the 
reflex mirror marks a first for N ikon. 
Now, tripping of the mirror is electri
cally rather than mechan ically con
trolled, so operation is more positive. 
And because the magnet is larger than 
usual, there is no chance of the mirror 
(and shutter) being accidentally trip
ped even if the camera receives a 'sharp 
jolt when the shutter is cocked. Mir
ror shock and vibration have also been 
substantially reduced through the use 
of an air-dampened shock absorber 
and mirror brake. 

Electronic tripping of reflex mirror 
The F3 is the very first Nikon camera 
to feature electronic triggering of the 
mirror. Following the diagrams, this is 
what happens: 

Diagram IV (mirror box combination 
magnet) 
As the shutter button is depressed all 
the way, a release signal is sent to the 
mirror box combination magnet( 1), 
causing it to momentarily lose its 
magnetism. I mmed iately, spri ng-I oad
ed armature(2) pulls away from the 
magnet allowing claw(3) to travel up 
to trip lever(4) on the mirror box. 

Diagram V (mirror box mechanism) 
When lever(4) is pushed in direction A, 
main lever(5) becomes disengaged. At 
the same time, mirror-up spring(6) 
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Diagram IV 
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° 

Diagram V 

@--+---+ 

13 

which is engaged with pin(7) on the 
main lever is released, allowing the 
main lever to rotate in direction B. 
When this happens, lever(8) is pushed 
in direction C via pin(9) to stop down 
the lens. Simultaneously, pin(10) 
wh ich is attached to the side of the re
flex mirror is pushed in direction D to 
raise the reflex mirror. As the mirror 
rises, lever( 11) at the top of the mirror 
box is pushed in direction E, thus 

F
C 

Air-dampened 
shock absorber 

starting the sequence of operations 
leading to shutter release (see diagram 
VIII on page 33). 
After shutter release, lever(12) at the 
bottom of the shutter unit disengages 
mirror spring tensioning lever(13) 
allowing it to return to its original 
position (direction F) via mirror-down 
spring(14) . All other levers in the mir
ror box mechanism return to their 
original positions, too. 
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Reflex mirror 
The Nikon F3 employs a rapid return 
mirror having a very large mirror sur
face. Thus, there is virtually no image 
cu toff even when using super
tel ep hoto lenses up to 800mm in foca l 
length. 
L ike t he Nikon F2, the reflex m irror 
has a lightweight titanium frame for 
extra strength. And th rough t he use of 
a spec ial coat ing , t he mirror's refl ect
ing surface has been made high ly 
res istent to scrat ches. 
For reliable operation, the secondary 
mirror is attacbed to the back of the 
reflex mirror using a spec ial "toggle
type" hinge design (see diagram VI) . 
Like the toggle switch used to turn 
room lights on and off, the mirror can 
not stop at the halfway pos ition; it is 
either at the down position for meter 
readings or flat against the back of the 
refl ex mirror dur ing exposure. This 
elim inates any possibi li ty of the sec
ondary mirror bl ock ing the light to 
the film whi le the shutter is open. 
Due to the elega nt design of the m irror 
box mechanism, the amount of work 
required to move the main and secon
dary mirrors isvirtuallythesameasthat 
of other cameras having single mirrors. 
In add ition, the F3's m irror-up travel 
time is a short 25 milliseconds. And re
member, mirror-up trave l time is an 
important considerat ion when design
ing a camera whose mirror must oper
ate rapid ly during motor dr ive opera
t ion. 

Air-dampened shock absorber 
To min imize the shock and vibration 
of the reflex mirror as it stops at the 
top of its trave l; an air-dampened 
shock absorber is incorporated into 
the design of the mi rror box (see dia
gram V). The cy l inder of this shock 
absorber is sea led aga inst dust to pre
vent sl uggish performance or a poss ible 
ma lfunction . 

Mirror brake 
To absorb the inertia as the reflex mir
ror returns to its normal 45° rest posi
tion, a newly designed mirror brake is 
used. This brake is very effect ive when 
the camera is used with the MD-4 Mo
t or Dr ive. With t he shutter f iring at 5.5 
frames per second, an effic ient braking 
system is needed to absorb the mirror 
shock on the down stroke . Accord ing 
to diagram VII th is is how it works: 
As the reflex mirror comes back down 
(direction A), its edge( 1) pushes against 
lever(2), which is located on the inside 

Diagram VI 

Refl ex mirror Secondary mirror 

Diagram VII 

of the mirror box. Connecting shaft(3) 
is then rotated in direction B w hich 
also rotates lever(4) in direction C. 
Spring (5) becomes tensioned and pul ls 
lever(6) in direction D to force brake 
shoe(7) against t he hub of lever(4). 
The fri ction produced stops the rota
t ion of connect ing shaft(3) which in 
turn stops the downward movement of 
lever(2) to f inally cushion the mirror 
as it stops. 

"Toggle-type" 
hinge design 

\ 
A 
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Shutter Mechanism 
L ike al l top-of-the-line cameras from 
Nikon, the F3 uses a horizontally run
ning focal plane shutter designed and 
manufactured exclusively by Nikon. In 
Nikon's design, the shutter is of the 
single drum type, meaning that the 
drums for the first and second shutter 
curtains have the same axis. The big 
advantage of this type of shutter is 
extreme durab i I ity due to simp le me
chanica l construct ion. 
In add it ion, the F3's shutter cu rtains 
are made of titanium-a tradition first 
established by the Nikon SP range
finder camera of 1957. Titanium is 
used because it is very durable, yet 
light in weight . Made of more than 
99.5% pure t itan ium, the curtains are 
on ly 0 .02mm thick; thus their mo
ment of inert ia is very smal l. For addi-
t ional strength and d imensional stabi li-
ty, a vertical pattern of tiny d imp les is 
then embossed ontothethin fo il sheets 
(see illustration on next page) . Final ly, 
the curta ins are treated with a special 
matte black paint to minimize reflec
tions. 
However, the sim il ar ities w ith previous 
Nikon shutters ends here. Probably the 
biggest difference is that this new shut
ter is the first one to feature unitized 
construction. I nstead of each shutter 
be ing assembled simultaneously w ith 
the camera, the F3's shutter is put to
gether as a separate module and tested 
before reaching the main assembly line. 
This not on ly speeds up the manufac
turi ng process, but improves rei iabi I ity, 
t oo. 
Another important difference is that 
this is the first Nikon-designed shutter 
to use an electromagnet for release of 
the second shutter curtain. The F3's 
electromagnet is exceptionally large, 
so its magnetism is greater than the 
magnets used in other electron ically 
controlled cameras. Add itionally, the 
armature which is set free from the 
electromagnet to tr igger the second 
curta in is very long . Thus, the armature 
is held securely by the electromagnet 
wh i Ie the shutter is open, yet becomes 
detached instantaneously to close the 
shutter . This insures that shutter 
speeds, especially the top ones of 
1/ 1000 and 1/2000 sec, w i ll be more 
precise. 
Of course, like all electromagnetica ll y 
controlled shutters, the first curtain is 
sti ll tripped mechani ca lly . Yet, the F3 
has a unique system for minimi zing 
the inherent variation in the curtain's 
release time. Before the curtain is re-
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leased, a spring-loaded controlling gear 
at the top of the shutter drums starts 
rotating. Because the gear is rotat in g 
at full speed when it releases the lever 
for tr ipping the f irst curtain, its power 
is greatest, thus ensuring a constant 
release time every time . 
For reduced friction and inertia, nu
merous ball bearings are used in the 
main shutter drum. Also, two space
age plastic co l lars on the takeup drum 
as well as precision-wound double 
takeup springs are util ized. Further
more, highly stable shutter trave l is 
now possible, because the total mass 
of the shutter mechan ism has been 
reduced . 
Other improvements in clude an eff i
c ient braking system for both shutter 
curtains through the use of si li con rub
ber bumpers and large brake drums, 
plus the use of extra-wide cvrtain 
ribbons to make the shutter abso lutely 
I ight-tight. Based on more than three 
decades of technical know-how, the 
F3 shutter is as rugged as they come 
and is ab le to provide approximate ly 
150,000 releases w ith smoother curtain 
travel. Moreover, shutter noise and 
shock is now at a new low leve l. 
Diagram VIII shows the step-by-step 
operation of the F3's shutter: As the 
m irror rises, elect romagnet( 1) becomes 
cha nged and holds armature(2) w ith 
its magnetic force. Then lever( 11) at 
the top of the mirror box (see diagram 
V) disengages lever(3) from cam (4). 
Spr ing-loaded control ling gear( 5), 
w hich is connected t o cam (4), starts 
rotating in direction A. At t he same 
time, contro lling gear(5) opens trigger 

switch(6), send ing an electronic signal 
to the camera's metering circuit. While 
this is happening, post(7) of cam(4) 
is rotating in direction A and strikes 
lever(B). Then, lever(9) unlatches cam 
(10) , all ow ing the fi rst shutter curta in 
(11) to start its travel across the film 
gate . 
As the first shutter curtain nears the 
end of its trave l, first braking lever( 12) 
bumps into front bumper(13). This 
pushes lever( 14) in direct ion B . Be
cause lever( 14) is con nected to front 
brake drum (15) via shaft( 16), the 
front brake drum is rotated in direc
tion C. Brake shoe( 17) is forced against 
the drum by spr ing(lB), crea ting fric
tion which absorbs the inerti a of the 
front shutter cu rtain as it stops. After 
a specific t ime lapse (depending on the 
electronically determ ined shutter 
speed), the current flow to electro
magnet( 1) is cut off. The electromag
net then f rees armature(2), which 
disengages post( 19) to release the 
second shutter curta in(20). Also, as the 
rear shutter curtain nears the end of 
its travel, second brak ing pin( 21) 
strikes second bumper(22) moving 
lever(23) in direction D. Second brake 
drum(24) is rotated in direction E. 
Friction is app l ied by second brake 
shoe(25) to absorb the inert ia of t he 
second shutter cu rta in . Simultaneously, 
lever(23) rel eases mirror spring ten
sioning lever(26) in di rection F , allow
ing the reflex mi rror to return to its 
normal down position. 
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Motor-drive 
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Film Transport System 
To guide the film smoothly from car
tridge to takeup spool and to maintain 
superior film flatness across the film 
gate, the Nikon F3 utilizes the same 
outstanding film transport system as 
the F2. In th is system, the fi I m is 
wound onto the takeup spool in the 
opposite direction to that of the natu
ral film curl to insure tautness. All 
components are the same in the F3, ex
cept a large film guide roller was placed 
on the right side of the film cartridge 
chamber to move the film smoothly 
from cartridge to guide rails. Film 

34 

loading has been improved, too, thanks 
to the new mu Itislotted design of the 
fil m takeup spool. N ow there are six 
slots instead of the usual three, and 
the film leader can only be inserted in 
the direction of film winding. Nikon's 
proven system of film transport in
sures that film winding will be smooth 
and scratch-free throughout the entire 
roll, from first shot to last. 

Camera Back 
For rigidity, the Nikon F3's camera 
back is made out of brass-the same 
material as used for the top covers and 

Film ide rails 

Multislotted 
film takeup spool 

Film sprocket 

Film cartridge 
stabil izer blades 

the baseplate. On the outside of the 
camera back, there is a memo holder, 
which accepts the end flap from the 
film box as a reminder of the film in 
use . I nside, the back is sprayed with 
matte black paint to minimize reflec
tions and contains the following ele
ments to maintain film flatness: a 
film roller, extra-large pressure plate, 
and twofilm cartridge stabilizer blades. 
In addition, the back has a spring
loaded release catch, allowing easy 
camera back removal when the attach
ment of an interchangeable back is 

desired. 



Bayonet Lens Mount 
The Nikon F3 uses the same bayonet 
mount first introduced on the Nikon F 
in 1959. That means all Nikkor and 
N ikon Series E lenses manufactured 
since that time can still be attached to 
the F3 . The lens mounting flange is 
made of specially treated and hard
ened stain~ess steel. Thus, the mount is 
virtually impervious to wear, insuring 
that the lens remains at exactly 46.5 
m m from the fi I m plane even after 
thousands of lens interchanges. 

Lens Mounting 
Easy lens mounting is made possible 
by the elegant design of the mount 
itself-just insert and twist one-sixth of 
a turn counterclockwise to lock the 
lens securely into place. The bayonet 
mount lugs are spaced at various dis
tances apart (see picture at upper 
right), so that the lens will go on only 
one way and can be mounted easily 
even in the dark. 

Lens Dismounting 
Sol id body/lens connection is provided 
via a spring-loaded pin locking system 
at the lens mounting flange. The lock
ing pin engages the slot in the rear sur
face of the lens mount as the lens is 
bayoneted into place. When depressed, 
the lens release button retracts the pin, 
allowing the lens to be twisted and 
removed. Moreover, the lens release 
button is located in exactly the same 
position as on the N ikon F and F2 for 
continuity in camera handling. 

(1) 

(2) 

Meter Coupling 
When an AI-type Nikkor or a Nikon 
Series E lens is mounted on the Nikon 
F3, the AI coupling ridge on the lens 
automatically engages the camera's 
meter coupling lever for maximum 
aperture indexing into the metering 
system (see photograph 1) . However, 
when a non-AI Nikkor lens or acces
sory is used with the F3, the meter 
coupling lever must be locked in the 
up position before mounting (see pho
tograph 2). This is done by pushing in 
the lever's release button as the meter 
coupling lever is flipped up. Then 
stopped-down metering may be per
formed in the following manner: 
For non-AI Nikkor lenses with auto
matic diaphragms 
On AUTO: Push in and hold the depth 
of-field preview button as the shutter 
is tripped. 

Caution: If the depth-of-field preview 
button is not depressed all the way, 
the mirror may remain in the up posi
tion . 
On MANUAL: Select a shutter speed. 
Then hold in the preview button and 
turn the aperture ring until the -+ 
symbol appears in the finder. Release 
the preview button and take the shot. 
For non-AI lenses or accessories with
out automatic diaphragms 
On AUTO: Stop the lens down manual
ly until the desired shutter speed ap
pears in the finder. Then take the pic
ture. 
On MANUAL: Adjust the shutter 
speed or aperture until the -+ sign 
appears. 
For fixed-aperture reflex lenses, photo
micrography, or astrophotography 
On AUTO: No control is necessary . 
On MANUAL: Adjust the shutter 
speed dial until the -+ appears. 
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MISCELLANEOUS CONTROLS 

Self·Tlmer 
The Nikon F3 features an electronic 
self-timer which provides a delay of 
exactly 10 seconds in shutter firing. 
After the self-timer lever is activated, 
depressing the shutter release button 
begins self-timer operation. Operation 
is then signaled by a blinking LED on 
the front of the camera next to the 
grip. For the first 8 seconds the LED 
blinks at 2Hz and then speeds up t o 
8Hz for the final two seconds as an 
indication that the picture will soon 
be taken. Timing is precise, because 
the delay is controlled by the quartz 
oscillator. To cancel the self-timer 
during operation or to resume normal 
picture-taking, the lever is simply 
returned to its original position. 

Deplh·of·Fleld Preview Bullon 
Located in virtually the same position 
as on the Nikon F and F2, this button 
provides a visual preview of wh ich 
parts of the scene, from near to far, 
will be in sharp focus in the final 
photograph. The depth-of-field pre
view button is also used for stopped
down metering with non-AI Nikkor 
lenses having an automatic diaphragm. 
When the button is depressed, auto
matic aperture coupling lever(8) (see 
diagram V on page 30) moves down
ward. This in turn releases the spring
loaded aperture lever at the back of 
the lens mount to stop down the lens 
to the preselected aperture. 
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Lens set at f/2.8 

At wide apertures, the depth of field is very shallow with the main subject in focus . 

Lens set at f /16 

But when the lens is stopped down to f/16, most objects from near to fa r are in sharp focus. 



Accessory Shoe 
The F3's accessory shoe all ows direct 
mount ing of the Nikon Speedlight SB-
12. Three electrical contacts provide 
for synchronizat ion of the flash unit, 
automatic through-the-Iens flash out
put contro l, and ready-I ight indication 
in t he viewfinder, plus auto switch ing 
to the proper synchronization speed of 
1/80 sec. Two flash coupling adapters
the AS-3 and AS-4-are available, al
lowing either ISO- or Nikon F2-type 
direct-mount ing electronic flash units 
to be attached . 

Sync Terminal 
A separate sync term inal with a pro
tective screw-in plastic cover is provid
ed on the F3. It accepts all standard 
plug-in PC cords, plus is threaded for 
use with a Nikon screw-in PC cord. 
When using flashbulbs or an electron ic 
flash without a contact in its mounting 
foot, it is necessary to use the sync ter
minal. 

Frame Counter 
To keep track of the number of ex
posed frames on the roll, the F3's 
frame counter is graduated from two 
frames below 0 up to 40. Blue numer
als appear every 5 frames (0, 5, 10, 
etc.) w ith dots in between. White 
marks at 12,20,24, and 36 indicate 

the number of frames available on 
most film cartridges. 
To speed up film loading, the shutter 
automatica ll y fires at 1/80 sec. until 
the frame counter reaches 1. This 
occurs with the camera on automatic 
or manually set to 1/80 sec. (X) and 
above . Therefore, when making blank 
shots, the photographer shou Id set the 
shutter speed dial accordingly. It goes 
w ithout say ing that the "T" setting 
should not be used, as the shutter will 
rema in locked open. 

Eyepiece Shutter 
To prevent stray light from entering 
the viewfinder from the rear and caus
ing an erroneous automatic exposure 
meter read ing, an eyep iece shutter is 
built into the Eyelevel Finder DE-2. 
When the photographer is unable to 
keep h is eye at the viewfinder, such as 
when using the se lf-timer or a remote 
contro l device, the eyep iece shutter 
should be closed. As a visua l reminder 
that it's closed, the eyepiece shutter 
blind is painted red. 

Mirror Lock-Up Lever 
To reduce vibrat ion to the absolute 
minimum, such as when do ing photo
micrography, the mirror can be locked 
in the up position with the mirror 
lock-up lever. Also, to prevent damage 
to the mirror, it must be locked up out 
of the way before mounting either the 
Fisheye-Nikkor 6mm f/5.6 or t he Fish
eye-Nikkor OP lOmm f/5.6. 

Film Plane Indicator 
Certain special ized areas of photog
raphy, such as critica l high-magnifica
tion photomacrography, requ ire that 
the actual subject-to-film plane dis
tance be measured. Therefore, a film 
plane indicator is eng raved in white on 
the top deck just behind the shutter 
speed dial. This ma rk indicates the 
exact position of the film plane inside 
the camera. The distance between the 
film plane and the lens mounting f lange 
is exact ly 46.5mm as in all other 
Nikon SLR cameras. 
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