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SECTION 1| '
INTRODUCTION

1. The K-20 Aircraft Camera is identified by the Navy Stock Number 18-C-174.

2, The K-20 Aircraft Camera accepts aerinl film identified by the following
Navy Stock Numbers:

9-foot lenpths: 18-F-31500 (Specal Reconnaissance Type)
18V5-Foot lengths: 18-F-31502 (Special Reconnaissance Type)
S.-foor lenpgths: 18-F-31543 (Tri-X Pan)
18V5-foot lengths: 18-F-31546 (Tri-X Pan)
18V5=foot lengths: 18-F-31525 (Super-XX Pan)

SECTION 1l

GENERAL DESCRIPTION

1. The Type K-20 Aircraft Camera ¢ figure 1) is o hand-held, manually-operated ,
camera designed for making oblique spotting photographs from standard mili- '
tary mircraft.

2. The K-20 camera makes 50 negatives {4 x 5 inches) on a roll of special
K-20 film, The shutter-relense and Alm-transport mechanisms are imerlocked to
prevent double exposures and skipped frames, and have their controls located

in the right (operating) handle of the camera. A vacuum back and pressure
plate keep the film fat during exposure,

3. The lens of the K-20 camera is a prefocused 161 mm (6% inches) F/4.5, set
in a removable intra-lens shuter mounted in the metal cone that forms the front
of the camera.

Figure |—Complete K-20 Ouifit

4. An oblique viewfinder, an exposure counter, a dat-recording device, a film-
loading guide, and a wall bracket for securing the camera 1o the fuselage of the
plane when it is not in use, are provided. Two bayonet-mount filters (red

and minus-blue), a lens cap, a film spoal, and a fibre carrying case, are also
provided.

5. The K-20 camera is made of metal (largely aluminum alloys). It weighs
1134 pounds loaded, and its maximum overall ouside dimensions are 915 inches
x 714 inches x 11 inches.

SECTION 11l
DETAILED DESCRIPTION
1. General.

a. The Type K-20 Aircraft Camera combines, in one unit, all of the major
components of an acrial camera: body, lens, shutter, magarine, film-transport
mechanism, vacuum back, operating controls, exposure counter, recording de-

: vice, viewfinder, and means for attachment 1o the fuselage when not in use.

b. The references “right,” “lefy,” "top,” "bottom” etc., in this Handbook

i are based on the camera being held in operating posizion ( figure 7 ).
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Fignre 2—Camera With Cover and Recorder Removed
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2. Camera Bady.

The camera body is of cast aluminum alloy. The forepart, containing the
lens and shutter, is the cone (2) to which are attached the (left) fixed handle
(14), the wind- and trip-coupling shafis, and the viewhnder. The afterpart of
the body (1) contains the flm-transport, vacuum system, shutter-setting, and
other mechanisms; the operating handle (23) and wigger (24) are atwached to
its right side. This afterpart of the body is inclosed in the removable magazine
cover (20) (figere 2.)

3. Lens and Shukter.

g. The lens (15) and shutter (30) are mounted in the cone (2), and the
dials (18) and (31) with which they are set are accessible through ports near
the nose of the cone, The lens is a 161 mm (63§ inches) [/4.5, (Kodak Anas-
tigmat or llex Paragon) focused for objects ar infinity, with a diaphragm scaled
in the standard system of relative apertures from /4.5 o £/22, The front cell
of the lens has a diameter of 44.5 mm (134 inches) and will accept filters in
special bayonet mounts. When the camera is not in use, the lens is protecied by
the lens cap (19). The cone extends sufficienty beyond the lens o protect the
shutter, lens, and an atached flter from damage when the camera is placed nose
down on a flat surface. (See figures 2 and 4.)

&. The special shutter (30) (figure 4) in which the lens is mounted, operates
at speeds of 1/500, 1/250, and 1/125 second. The movements for cocking and
releasing it are transmitted from the operating handle (23) (figwre 2) by cou-
pling shafts, inside the cone, that connect with the shutter from the rear.

¢. The diaphragm and shutter-speed controls are accessible through ports
in the upper forward section of the cone.

d. The scale of the diaphragm-control knob carries white numbers as fol-
lows: £/4.5 - 5.6 - 8 + 11 - 16 - 22 1o indicate the relative apertures. This knob
may be rotated in either direction over the range of the markings. Bring the de-
sired [/ mumber under the reference line scribed in the cone ar the edee of the
opening through which the sale is visible. Do not try to force this knob beyond
the stops at the end of its rotation.

¢. The scale of the retard knob (shutter-speed control) is marked 125-250-
500 1o indicate exposure times of 1/125, 1/250, and 1/500 second respectively.,
Intermediate settings will not give intermediate speeds. The knob may be rotated
freely in either direction over the entire scale, but no attempt should be made 1o
force it past the stop between 125 and 500.

4. Film Transport Mechanism.

The film transport mechanism (figure 3) is a system of cams, gears, and
levers housed in the afterpart of the body. Film 514 inches wide (in rolls approxi-
mately 20 feet long, with 4-foot leader of opague film and 4-foot paper trailer),
feeds from a supply spool across the picoure aperture and is wound up on the
take-up spool. Each cycle of the operating handle (23) (figure 2) advances the
flm about 445 inches, making 50 negatives (4 x 5 inches) per roll with 2 nomi-
nal interval of 14 inch between negarives. A special device disengapes the film
transport when each 4v5 inches of film have passed through the metering
mechanism.
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Figure 3—Interior Mechanism

&, WYacuum Back.

The vacuum back (43) (figare 3) consisis of a retractable pressure plaie
¢25) and a vacuum piston (44), whose movements are synchronized with the
film transport and shutter release. s function is (o keep the film flar and in
the focal plane during the exposure.
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&. Operating Handle,

1. The operating handle (23) (fignre 2) on the right side of the camera is
pivoted near its upper end, and one cycle of roating it forward and back per-
forms all the operations necessary to prepare the loaded camera for an exposure.
Pressure on the wrigger (24), located under the index finger in the upper forward
side of the u].'H:rﬂl:'n].: |!|:I|:|.1.|.||:I makes the EX POsire,

b. When the operating handle is rotated fully forward, the film is advanced
415 inches and the exposure counter (49) advances by one number, Hotmung the
handle back o its original position lowers the pressure plate (25) against the
film, sets the vacuum piston (44), cocks the shuter (30), and locks the film
transport mechanism. (See figures 2 and 3.)

¢, Pressure on the trigger (24) releases the vacuum piston (44) so tha
the film is drawn back flar against the pressure plate; starts the mechanism which
trips the shutter to make the exposure; and lastly releases the pressure plate so
that it withdraws from the film and leaves it free o advance during the next
cycle.

d. The shutter cannot be tripped until the film is advanced, and the film
cannot be advanced until the shutter has been tripped.

Figure 4—Shuster, Lens, Lens Cap, Recorder, Filters and Wall Bracket
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T E:pﬂ;urn Countar.

The exposure counter (49) (figure 2) is a dial, on the right side of the
hody, carrving a scale divided into 50 graduations. The return movement ‘.‘[ the
aperating handle (23) 1s teansmitted by pears o the dinl (49), s that it ad-
vances one graduation before each exposure to indicate how many piciures have
been made on each roll, The exposure counter is set o zera (50) at the beginning
of each roll by turning it clockwise.

8. Recorder.

The recorder (273 (figures 2 and 4) provides a means for photographing
data in an area of approximately Y x 3 inches on the long side of the negauve,
the data being written by the photographer on a transparent card (29) attached
to the metal recorder handle (28), A slot (22) 1o receive the recording device
is provided in the back of the magazine cover (20). This cover cannot be anached
ar removed with the recorder inserted. (Refer to section IV.) The camera mech-
aniem st be wonnd when the recorder (27) is mserted or remorved.,

9. Viewkinder.

The optical (Newtonian)} eblique viewhnder (7) (figure 2) is located on
the upper rear section of the cone. Depressing the small black leaf spring (10)
protruding from the right front of its base, permits its lens (8) 1o be raised or
lowered. The rear sight (9) (figure 7) positions isell automatically, When the
photographer sights through the viewfinder, with the ball of the rear sight in
line with the intersection of the red lines scribed in the Ander lens, the arca visible
through the finder corresponds to the area covered by the negative,

10. Accessories.

a. Film Loading Guide—The film loading guide (13) (figure 5) is a sheet
of hard rubber with a metal handle, that is inserted in the focal-plane slot (26)
{figure ) during the threading of the film o prevent the wngue of the leader
fram curling down into the body and preventing passage of the film.

b, K-20 Film Spocls—The K-20 film spools are all-meral and will accom.
modate about 19 feet 6 inches of ilm 51 inches wide, in addition o 4 feet each
of leader and trailer.

¢. Lemns Cap—The lens cap (19) (figure 4) is a feli-lined metal cap tha is
kept on the lens at all times, except when the camera is in use, to protect it
against diet and damage.

d. Filters.

(1) The filters (4) (fignre 4) for the K-20 camern are in bayonet
mounts, with three spring clips (6) engaging studs (17) on the lens mount 1o
prevent their falling off in use, The filters are Wratten No. 25 (A, red) and No.
12 {minus-hlue).

{2) To atwach a filier, place it on the lens mount so that the pins on
the lens mount engage the spring clips, and wrn it cdlockwise until the projeciions
on the springs pass over the pins and snap o secure the hler.

s {1} To remove a filter, reverse the above procedure,

CAUTION: When handling filters, wuch only the mount so that the
glass will not be smudged or scratched.
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¢. Wall Brackei.

(1) The wall bracket (i5) {fignre 4) is atached o the fuselage of the
plane with three No. 10-32 round-head screws. The camera should be arached
to it when in the plane and not in wse, as it cannot be dislodged accidentally.

(2) To anach the camera to the wall bracket: close the viewfinder, hold
the camera by both handles with the lens down and the viewhnder toward the
bracket, slip the pins that form the end of the viewhnder shaft into the wo
hooks (46) of the bracket, press the siud (3) (camern-support hook) against
the bracket-spring (48), and lower the camera unl the stud (3) is home in s
slot (47) and the spring has forced the stud into the countersunk receptacles in

the bracket. (See figures 2 and 4.)
(3) To remove the camera from the bracket, press the camera back
apgainst the spring, lifting it up and then away from the wall.
f. Carrying Case.

(1) The carrying case is made of Aber and accommodates one K-20
camera and all its accessories, plus two spare rolls of film.

Figure 5—Complete Oumtfit in Case
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A Insert the film-loading guide (13) in the focal-plane slot (26) (figure 6),
making sure the pressure plate is raised.

¢, Pass the tongue down, around, and forward under the h:lm.'l:t guide roller
(38) and through the focal-plane slot (26) above the loading guide, ds sl:u:wn
in fignre 6. Turn the camera around so the take-up spool faces you. Bring
the lender up and back between the bright metering roller {?!:1'] and the two
rubber pressure rollers (40), lifting the pressure rollers 1o facilitate passage.

f. Remove the film-loading guide (13).

g Insert the tongue in the lateral slot in the empry ake-up spool (42)
{ fignre 6), and make sure the leader is centared between the flanges and feeds
straight, Then wind two complete turns of film on the spool with the take-up
knob (34) (figure 2). IF this knob will not turn, wind and trip the mechanism
with the operating handle.

b. Replace the magazine cover and recorder.

i, Wind and trip the mechanism eight times to bring the sensitized film into
position in the focal plane. Be sure the mechanism is tripped after the last
preliminary winding.

i. Set the exposure-counter (49) at 50 (zero), an® the camera is ready for
operation.

4, lInserting the Recorder.

2. The recorder (figures 2 amd 4) consists of a sheet of maue-surface cellu-
lose-acetate film (29) secured to the recorder handle (28), and is carried in the
camera in the recording-plate holder (22) (fignre 2). Wind the mechanism and
insert the recorder in the slot of the recording-plate holder on the bottom of
the magazine cover, in such a way that the matte-surface is toward the film. (The
words "Top—remove slide before cover” should face the operator when the
camera is in operating position. )

b. Information can be written in the three rectangular clear areas on the
matte-surface of the acetate sheet (fignre 4) with a lead pencil of grade HR
softer2To facilitate writing, place the recorder on a flat surface, so th
curves, down over the edge.

CAUTION: When inserting and removing the recorder,

or pull it steaight in or out. Twisting it from side 1o side s .
and liahle 1o ear the acetate sheet loose.

5. Opening and Closing the Yiewfinder.

4. To open the viewfinder (fignre 2), depress the black leaf spring (10)
under the right front of the finder, and raise the finder frame to the vertical.
The rear sight (9) (fignre 7) is avtomatically brought into rn::!i,linn ‘h:.‘ a l_'un?-inn
spring (11) on its shaft (12), and the whole finder is maintined in operating
position by the leaf and torsion springs.

#. To close the viewfinder, again depress the leaf spring 10 and push back
on the top of the finder frame until it snaps into the folded position,
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SECTION V

OPERATION

1. General.

&, Remove camera from carrving case or wall bracket.

b. Load the camera.

¢, Remove the lens cap,

o, Examine the lens and, if necessary, clean it as direcred in section VI,
e Attach a Oler, if it is 1o be used,

f. Write desired information on the recorder.

g. Raise the viewfinder,

2. Scotting Lens and Shutter.

Determine the diaphragm opening and shutter speed required by the pre-
vailing conditions for the film and filter in use, and set the diaphragm knob and
retard knob accordingly.

3. Checking the Exposure Counter.

To keep track of the amount of film remaining in the camera, check the
CRSUTe COUNIED.

4. Holding the Camera.

The camera is held as shown in figare 7, with the fixed handle in the left
hand and the operating handle in the right hand. The right index finger lies on
the trigger, the back of the magazine is pressed against the chin, and the lower
rear edge of the magazine rests on the chese. Keep the elbows close o the
chest and do not bring any part of the camera in contact with any portion of
the plane, lest the image be blurred by vibration.

o
ara in operating position (figere 7) as directed in the pre-
ad sight through the viewhnder at the area 10 be photo-
ball of the rear sight (9) is in line with the intersection of
A an the hnder lens, the area visible in the finder corresponds 1o
tne arfe. appear in the negative.
b. Betow. i exposure is to be made, rotae the operaing handle fully for-

ward and return it. This advances the film, cocks the shutter, sets the vacuum
mechanism, and advances the exposure counter.

& To make the exposure, squeeze the trigger gently and steadily 1o avoid
jarring the (amera.

d. Turn the operating handle forward and fully back to prepare the camera
for the next exposure.

¢. Refer 1o the exposure counter from time to time, as a check on the
amount of film being used.

f. When 50 exposurcs have been made, unload as follows:
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Figure 7—Haolding the K-200 Camera

6. Unloading.
4, When all film is exposed, it is necessary 1w unload and reload the

CAMEra.
b. Operate the camera about 10 or 12 umes, unol s freecrer movement in-
dicates that all the trailer has passed through the focal-plane slot and is on the
take-up spool.
¢, Open the back, as directed in section IV paragraph 1, remove the full
spool, and seal it. This operation should be carried on in a subdued light.

d. Replace the magazine cover or reload, as directed above.
7. Storage,

When the camera is not in use, keep it on the wall bracket or in its case.
Instruciions for placing it in the case are given in section I, paragraph 10.
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SECTION VI
INSPECTION, MAINTEMANCE AND LUBRICATION

1. Inspection and Maintenance.

Creneral,
(1) Aircraft cameras and their accessories are precision instruments
and are to be handled and siored as such.

(2) The shutter of each camcra is a stindard unit and can be inter-
changed with other shuters,

{3) The focusing posts are adjusied 1o their particular lens and should
not be interchanged. If a lens is changed o anoiher shutter, the focusing posts
must also be transferred.

(4) The lens-mounting surfaces on the shutter case and on the shutter
cover are machined at the same time for each shutter assembly, and are marked
with duplicate numbers for identification to preserve the exact centering of the
lenses. These two parts should not be interchanged with a cover or case from
another unit.

(5) The front and rear clements of a lens are matched, and are not
interchangeable with an element of another lens unir.

b, Cleaning,

(1) The proper method of cleaning lenses, etc, is o first brush off dust
or grit with a dry, clean, camel’s hair brush, Then wsing lens tssue or a soft,
clean, dry, lintless cotton or linen cloth, polish them gendy and thoroughly, IF it
is necessary to moisien the lenses while cleaning, do so by breathing upon them.
Never use water, alcohol, cleaning fluid, or any other kind of liguid.

(2) To clean the rear lens element of the camera, it is necessary to
remove the shutter. Refer to paragraph 1-4., this section.

Remorving the Lens.
(1) If it should be necessary to remove the rear lens clement from
the shuuter, it is first necessary to soften the shellae with which it is sealed.
(2) Place one drop of alcohol ar any point on the joint between the
lens and the shutter; it will spread all the way around. Allow it to stand for
three minutes, and the rear element may then be unscrewed with the fingers.
(3) .Mtr_r replacing the rear element, seal it again by ;:Iur.m!_, ar any

point on the joint one drop of mixiure made up of 7 paris of grain alcohol and
I part of any good shellac,

d. Removing the Shutter. {See figure 8.)
(1) Wind and trip the camera.
(2) To remove the shutter, take out the thee Lrge Gllister-head screws,
and lift it out carefully.
(3) After this has been done, extreme care should be exercised not
to disturb the tl'l.p-LlIllFlh“!.. and upp:r :n.l!l]'ll'lL,-Lup on the shuer {ficure 8), or
the operating handle on the camera, in order 10 reassemble the shutter o the

camera body correctly, If they are disturbed, it will be necessary to retime the
shutter. Refer 1o paragraph [-f., this section.

—I17— Restrictod




Restricted Restricted

¢. Replacing the Shutter, (See figure 9.)
TRIP -

CourLING

! (1) Before replacing the shutter, make certain that the positions of the
wind- and trip-couplings and the wind- and trip-coupling shafts have not been
disturbed. If they have it is necessary to retime the shutter. (Refer to the fol-

| lowing paragraph 1-f.)

(23 Insert a long pin into one of the mpped holes in the bosses inside
of the cone, Insert the other end of this long pin into the corresponding mounting
hole on the shutter, taking care that the wind- and trip-coupling on the shutier

t line up with the coupling rods in the camera. Slide the shutter into place, guid-
ing it by means of the long pin so that the screw holes in the shutier line up
with the mpped holes on the mounting bosses after the shutter is completely
down in the cone.

Urre=
Srrinag Cue

f. Timing the Shutter.

The shurter of the K-20 camera has an inital tension of one-cighth
wirn. When it is removed from the camera it must be retimed before replace-
ment. Likewise, when it is tripped twice in succession withour being recocked be-
tween trippings, as occurs when the vacoum piston is pushed down by hand
Figure 8—Shutter—Rear View Ll_l:h:'l' the shutter is ttippnq. it will remain open alu_-r the second wripping. Before
pictures can be taken with the camera, after this has happened, the shutter
must be removed from the camern, reset, and reinstalled. The following instruc-
tions cover this servicing:

(1) Remove the shutter from the camera.

(2) Wind the camera and pull the trigger. Looking into the cone,
both the coupling-rod pins should be radial if the camera is in proper adjust-
ment; i. e, both pins in the coupling wbes point approximately at the center
of the cone, If the shorter coupling-rod pin does not point toward the center
of the camera, it can be twisted counterclockwise with the fingers unul it
clicks into place pointing in the proper direction,

(%) Time the shutter as follows:
{a) Set the retard knob at 1/500 second.

= —

(b) With the aid of a screw driver rotate the trip coupling on
the shuner (the shorter of the rwo slotted balls) clockwise and counter-clock-
wise until no Further clicks are heard, and then turn counter-clockwise as far
as possible.

(e) Now with the fingers turn the wind coupling (the longer of
the two slotted balls) counter-clockwise until a click is heard after the force of
the spring has been felt. Release the coupling and, if the winding has been done
properly, a rod placed in the slot of the ball would point along one edpe ol
the lens.

(4) Replace the shutter as instructed in the preceding paragraph 1-e.

{5) Wind and trip the camera, watching the shutter to make surc that
it is operating properly.

(6) Reinsert and tighten the three large fillister-head screws which
Fignre 9—Camera Body—TIuterior View were removed.
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Figure 10—Lubrication—Iuterior of Shuiter

2. Lubrication.

& Creneral.

(1) Oil and grease should be placed at the points indicated by 0"
or "G" in figures 10 and 11, or where otherwise stipulated. Use only the oil
and grease specified, as variation lrom specifications will cause trouble at low
[emperatunes.

(2) The oil specified is Oil, Lubricating, for Aircraft Instruments and
Machine Guns, U. 5. Army Specification No. 2-27,

(3) The prease specified is Grease, High Melting Point, AAF Speci-
hcaton No. 3560, soft grade.

(4) When applying lubricants use them very sparingly and ke
extreme care (o remove all excess,

b, Shutter. (See figures 10 and 11.)

(1) The shutter should be lubricated every 6 months, or afier APProxi-
mately every 5000 operations,

(2) A thin Alm of grease, AAF Specification No. 3560, should be ap-
plied only at the points indicated, and a fraction of a drop of oil, 1. 5. Army
Specification No. 2.27, should be carefully applied to the teeth of the retard
sepment, (Sec figure 15.)
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(3) To lubricate the leaf center, remove the S-pin and the three 1t‘l:f-
center remaining screws. Lift out leal center and put a fraction of a drop of oil,
1. 5. Army Specification 2-27, on each of the five shutter-leaf pivols, Wiping
off all superfluous oil immediately, The leaf center must not be disassembled.

& Camera Body.

(1) The lubrication given the camera body mechanism at the time of
manufacture should be sufficient to last indefinitely.

(2) Should unusual conditions require the mechanism to be relubricated,
the teeth of gears and cams should receive an exceedingly sparing Alm of grease,
AAF Specification No. 3560. Where they are carried in the casung, a fraction
of a drop of oil, U. S. Army Specification No. 2-27, should be applied to the
rwo film-roller bearing pins, the flm-metering roller bearing, the bearing sur-
faces of the film-metering pinion, and the two ends of the pressure-roller !-h:lff.
The vacuum-piston rod should receive one small drop of oil, U. 5. Army Speci-
fication 2-27.

{3) No lubrication should be applied o the vacuum-piston edge or
vacuum-cylinder wall.

Figure |1—ILubrication—Leaf Center

—F]— Restricted













Restricted

(¢) Position the mechanism rear plate (K20B-451) to the side
plate assembly (K2013-H3) in such a manner that, when the operating handle
(K20D-541) is in the extreme rear position and the teeth on the winding sector
(K20C-438) and those on the wind-clutch pinion (K20B-493) are engaged, the
lower pin in the shutter-winding bevel pinion (K20C-401) will form an angle
of 20 degrees measured clockwise from the vertical center line of the base of
the shaft of the shutter-winding bevel pinion (K20C-401). (See figure 12.)

() Securce the mechanism rear plate assembly (K20C-H16) to the
side plate assembly (K20D-H3) with two pins (F79-4-12), three screws
(500-8-8) and three lock washers (AND35.8). Slip the trip-actuating link
(K20B-130) on the wrip-link securing wire (K20B-501). Secure the cam-follower
arm reum-spring  (K20B-447) w0 the cam-follower arm remurn-spring pin
(K20B-446) and 1o the spring pin (K20B-490). The film-spool holding-pawl
spring (K20B-492) is secured in the pin on the cluds pawl, and to the spring
pin (K20B-490).

(5) Vacuum Back Assembly (K20C-H22). (See figure 14.)

(a) Assemble the vacuum-piston leaf spring (K20B-110) and the
vicuum-piston rod (K20B-142) 1o the vacuum-piston assembly (K20B-A39).
Insert the two larch-pin springs (K20B-226), one into each side of the vacuum-
cylinder (K20B-157). Apply a small drop of oil, 1. 5. Army Specification No.
2.27, o each of the latch-pin assemblies (K20B-A40) and insert them over the
latch-pin springs (K20B-226). Apply a small drop of oil, U. S, Army Specifica-
tion No. 2-27, w the vacuum-piston rod (K20B-142) and insert the vacuum-
piston assembly (K20B-A39) through the base of the vacuum-cylinder (K20B-
157). Then stake the vacuum-disc (K20B-207) o the base of the vacuum-cvlinder
(K20B-157). The piston-and-cylinder vacuum-back assembly (K20C-A7) is
positioned on the film-guide vacoum-hack assembly (K20C-H21). Position the
two latch-pin stops (K20B-23) on the two vacuum-back guide pins (K20B-183),
and if necessary add the lacch-pin shims (K20B-329) and (K20B-587). Secure
the two screws (ANS515-2-3) and two lock washers (236A2).

(&) The film-roller assembly (K20B-A9) is added to the film-guide
vacuum-back assembly (K20C-H21) and held with two film-spool retaining-links
(K20B-581), two screws (F6-44RP) and two lock washers (AND35-4). The film-
metering roller assembly K20B-H23), after a thin film of grease, AAF Specifica-
tion No. 3560, has been applied o the film-metering pinion (K20B-460), is se-
cured to the film-guide vacuum-back assembly (K20C-H21) with a film-spoal
retaining link (K20B-581), screw (F6-44RP), lock washer (AN935-4) and a
roller-retaining pin that is held in place with shellac, Federal Specificarion No,
TT-5271. Apply a small drop of oil, U. 8, Army Specification No. 2-27, 1o bear
ings of the film-rollers. The pressure-roller assembly (K20B-H24) is secured in
position with two retainer links (K20B-197) and two pressure-roller springs
(R20B-143), Secure the take-up spool guide-rod (K20B-540) and the film-feed
spool guide-rod (K20B-537) o the vacuum-back assembly (K20C-H22) with
two retaining clips (F78-5).

() Secure the vacuum-back assembly (K20C-H22) to the camera
cone (KR20F-367) with two vacuum-back plaue-locating screws (K20B-182), a
vacuum-back plate screw (K20B-337) and a screw (AN505-4-7). Secure the
mechanism assembly (K20D-H2) 1o the camera cone (K20F-567) with four
screws (500-0-3) and four lock washers (936A6).

—3F Restricted

Kjquiassy yarg wnne | BEREL]

Restricted

Hato
L AP

OLB TOIBTELEW
VT g

mao M
BENESTES

-l
DEAVEE L3N]
=T
S A V)
WP,

—_—20

TRHET] D00

--"."i'ﬂn'l-"‘-'l-d

Restricted




Restricted

CAUTION: The end of the counter-arm retuen-spring (K20B8-531) must
rest on the film-feed spool puide-rod (K20B-537). Fasten the bridge
assembly (K20B-H30) to the side plate assembly (K20010.H3) and 1o
the vacuum-back assembly (K20C.H22) with two screws (500-6-7), two
lock washers (936-A6), and two screws (ANS05-6-16). Secure the
aciuating link (K20B-1482) 1o the piston-aciuating lever (K20B-98) with
the acruating-link stud (K20B-56) and nur (AN-340-8). The vacuum-
piston rod (K20B-142) is awached w the piston-actuating  lever
(K20B-98) by means of a cower pin (AN380-3-2).

(6) Cone Assembly (K20D-FH25),

(a) Position the viewfinder spring (K20B8-209) and sccure to the
camera cone (K20F-567) with two screws (AN515-4-3) and two lock washers
(AND35-9). The lefe-hand handle mount (K20B-578) is fastened 1o the camern
cone (K20F-567) with two screws (ANS10-10-6). Then assemble the left-hand
handle (K20B-576) and the handle-retaining twbe (K20B-577) 1o the lefr-hand
handle mount (K20B8-578). The camera-support hook (K20B-213) is secured 1o
the camera cone (K20F-567) with a lock washer (AN935-416) and a nut
(AN3I0-416).

(#) Secure the viewhnder collar (K20B-220) to the viewhnder
shaft (K20B-106) with taper pin (F76-50-14). Secure one end of the viewhinder
spring (K20B-41) o the viewfinder assembly (K20B-A31), and position the
assembly on the camera cone K20F.-567). Pass the viewfinder shafi (K20B-106)
through the shaft housing on the camera cone (K20F-567) and the viewfinder
assembly (K20B-A31). Add and secure the viewfinder sight (K20B-107) with
n screw (F22.D42), and bend the free end of the viewhinder spring (K20B-41)
around it

(¢) The shutter assembly (K20E-F1) is timed according to the in-
structions given in sectfom VI, paragraph [-f, and secured 1o the camera cone
(K20F-567) with three screws (501-10-20) and three lock washers (AN935-10).,

¢ Shutter Assembly (K20E-F1 ).

(1) Remove the spring housing (K20B-376) from the shutter case-and-
cover assembly (K20D-F2). Add the spacer (K20B-608) to the shutter-trip cam
assembly (K20C-F39), and apply a thin film of grease, AAF Specification No.
3560, soft grade, to the shaft of the assembly. Insert the shaft of the shumer-
trip cam assembly (K20C-F39) through the came-shaft bushing (K20B-373) which
has received a thin film of grease, AAF Specification No. 3560, soft grade. Coar
the base of the lower spring cup (K20B-374) with a thin film of grease, AAF
Specification No. 3560, soft grade, and secure to the cam-shafe (K20B-372) with
taper pin (F76-60-5). Add the cam-shaft collar (K20B-475), shutter spring
{K20B.530) and the upper spring cup (K20B-370). Apply a thin film of
grease, AAF Specification No. 3560, soft grade, to the face of the upper spring
cup (K20B-370). Place the spring housing (K20B-376) over the shutter-cam
shaft assembly (K20B-317), and secure with four screws (F6-63RP) and four
lock washers (AN935-6). Add the wind-coupling spacer (K20B-473) and the
spriag clip (F78-4). To the side of the spring housing (K20B-376) add the
following: the wind-stop pin (K20B-375) which has received a thin film of
grease, AAF Specification No, 3360, soft grade, wind-siop pin spring {(K20B-471)
and screw (F11-E82).
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(2) In the shutter case (K20D-366) (figure 15), position the following
in order: spacer (K20B-414), snubber assembly (K20B-F16), shim (Kiﬂﬂ-:“ﬂ-
shutter-cam stop pawl (K20C-416), two shims (K20B-415), wrip lever (K20B-
740) and the shims (K20B-415) (1, 2, or 3 as required). Then add the snubber-
cam stop retard-segment shaft (K20B-410) o which a small drop of oil, U. 5.
Army Specification No. 2-27, has been added. Add a thin film of grease, AAF
Specification No. 3560, soft prade, to the working surfaces of the trip lever
(K20B-423), trip cam (20B-419), and to the stwopping surfaces of the shutter-
cam [H,‘!ﬂﬂv-i.ﬂl}.

(3) Position the following in the shutter case (K20D-366): retard-
segment  spacer  (K20B-469), retird-segment assembly (K20B-Fil), retard-
sepment spacer (K20B-628) and retard-sepment spring (20B-465). '[l'hﬂn add the
snubber-cam stop retard-segment shaft (K20B-410), which has received a small
drop of oil, U. 8. Army Specification No. 2-27. Position the retard pallet
{K20B-470) on the retard-pallet stud (K20B-367) to which a small rl_mp of ail,
1, 5. Army Specification No, 2-27, has been added; and secure with washer
(K20B-534) and S-pin (K20B-629). .

{(4) Remove the trip coupling (K20B-409) from the trip _.1|1-lllft ASSCm-
bly (K20C-F14), and inser: the wrip shaft (K20B-408) of the remaining assem-
bly into the bearing of the shutter case (K2013-366) which has m.':-_l--rd i I'lllm
of grease, AAF Specification No. 3560, so ft grade. Then secure the trip coupling
(K20B-409) to the trip shaft (K20B-i08) with maper pin (F76-60-7). Add the
shutter-cam stop pin (K20B-424) 1o the trip-aciuating lever (R20B-106).
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(5) To the upper plate (K2012-361) add the following: No. 1 leaf
assembly (K20B-F26-1) and MNo. 1 pivor-shaft spacer (K20B-591), No. 2 leaf
assembly (K20B-F26-2) and No. 2 pivot-shaft spacer (K20B-365), No. 3 leaf
assembly (K20B-F26-3) and No. 3 pivorshaft spacer (K20B-592), No. 4 leaf
assembly (K20B-F26-4) and No. 4 pivot-shaft spacer (K20B-593), and finally the
MNo. 5 link-drive leal assembly (K20B-F25) and spacer (K20B-594). Before
assembly, apply & small drop of oil, 1. §. Army Specification No. 2-27 1o the
shutter-leal pivots, Apply a small drop of oil, U, § Army Specification No, 2-27,
to the holes in the five connecting links (K20B-348), and position them on their
proper connecting-link pins (K20B-354) 1w link the five shutter leaves (K20B-
347) rogether. Secure the shutter-operating link (K20B-425) 1o the No. 5 link-
drive leaf assembly (K20B-F25) with a washer (K20B-426) and an S-pin
(K20B-524).

(6) Assemble the lower plate assembly (K20C-F37) and the four be-
tween-plates spacers (K20B-363) sccuring with two dowel pins (F79-3-10), four
screws {AN500-4-5) and four lock washers {AN935-4). Before assembling the 12
diaphragm leaves (K20B-355), they are w be conted with oil, U. 5. Army
Specification Mo, 2-27. Care must be taken to remove as much of the oil as
possible since non-removal will tend to buckle the leaves. Set the swds of
the 12 diaphragm leaves (K20B-355) into the 12 egually-spaced holes in the
lower plate assembly (K20C-F37). Position the diaphragm sector (K20C-356) on
the lower plate assembly (K20C-F37), so that the 12 slots in it will fit over
the studs of the 12 diaphragm leaves (K20B.35%).

NOTE: When the index mark on the diaphragm secor (K20C-356)
lines up with the index mark on the diaphragm-idler gear (K20B-357),
the diaphragm must be at fis full opening. The diaphragm secior
(K20C-356) is positioned with three diaphragm-sector screws (K20B-
164), which are held in place with shellac, Federal Specification MNo.
TT-5-271.

(7) Positdon the leafl center assembly (K2003-F29) in the shutter case
(K20D-366) and secure with two dowel pins (F79-3-10), three screws (500-6-5)
and three lock washers (AN935-6). Secure the free end of the shutter-operating
link (K20B-425) to the shutter-operating link pin (K20B-418) of the trip cam
(K20B-419) with a washer (K20B-426) and an S-pin (K20B-524), keeping the
bends in the same place (parallel to the wp of the shutter case (K20D-366).
Always wse a wew S-pin.

(8) Turn the upper spring cup (K20B-370) in a counter-clockwise direc-
tion so that the shutter spring (K20B-530) will slip into the slot in the upper
spring cup (K20B-370). Continue murning until another distiner click is heard
and the vpper spring cup (K20B.370) becomes latched. The initial tension of
45 depgrees has now been put into the shutter spring (K201-530). The full tension
is 45 degrees plus one full turn, or 405 degrees.

(9) Insert the diaphragm-knob shaft assembly (K20B-F40) to which
has been added a thin film of grease, AAF Specification No, 3560, soft grade,
through the hole in the shutter-case cover (K20C-509). To the diaphragm-knoh
shafi assembly (K20B.Fi0) add the diaphragm-knob washer (K20B-527) and
the diaphragm knob (K20B-582), which is secured with mper pin (F76-50-16).
To the retard-cam assembly (K20B-F33) add the retard-disc assembly (K20B-
F38), after depositing a small amount of grease, AAF Specification No, 3560,
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soft grade, in the holes of the retard-cam stwop dise (K20B-580). Then add the
detent spacer (K20B-603). The retard-cam shaft (K20B-514) of the assembly is
inserted through the shutter-cnse cover (K20C-509), and to the end of it the
retard knob (K20B-515) is secured with a rewining clip (F78-3) and a wper
pin (F76-50-16). The retard-cam stop spring (K20B-604) is secured to the shutter
case cover (K20C-509) with two rivets (F6TR-33), Add and secure the lens-
locking eccentric (K20B-517 with lock washer (AN933-1L) and screw
ANS20C1-2),

(10) The shutter-case cover assembly (K20C.F36) is positioned on the
shutter case (K2012-366) by means of a dowel pin (F79-4-10) and secured with
three screws 500-8-6 and three lock washers (AN935.8). The two parts of the
lens (K20C-344) are added and the lower half locked in position by means of
the lens-locking eccentric (K20B-517). The three focusing posis (K20B-739)
are then screwed into their proper places in the shutter assembly (K20E-F1).

5. Final Test.
The shutier speeds may be calibrated by use of a Type F-82 Shuuer-Speed

Testing Machine, as preseribed in T.0. No. 10-1-46,

The Folmer Graflex Corporation

1561043 Rochester, New York, U. 5. A. Printed in U.S.A,
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Part
Humber
KZ0CT- AT
KZ08-A%
K208-A30
KI08-A31
K208.A37
K208.-A40
EZ0D-Hz
KXOE-HS
K2ZOE-H-14
K20C-HIO
K208-H1 |
E2OC-HIG
KIOE-H1E
HI0C-HEZI
K20E-H23
EIOB-H2S
H2I00-H25
KD -HIE
KIOB.H27
KHIB-HI
KI0B-H34
K20B-23
KI0B-32
KZ0B-41
KHIB.58
KEOZ-H3T
K20E-16
K203-E3
K20E-08
K203-A%2
KICE 143
KIDE. |54
K206- 182
K208 |97
K208.32%
K203-337
K20B-447
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Arm Assembly—Counter- Actusting
Ratchet Ausembly—Take- Us Sooal
Handle Asserbly—Ogorating

Trigger Assermbly

Plabs Agsamb b i echanioon Resr
Arm Adsimbh—>"deterineg - Camy Folbveer
Yactuum Back Assembly—Film Guide
Faller Assembly =Fi'm &Maoloring
Failer Assembily—Fressdre

Covie Assembly

Lowver Assembly—=Camera

Chalk Alidmbehe- Wlnd-cwpling
Flaga Agwombily-—Recerding

Trap Msivembi—RRocardingPlate Light
Step—Latkch Pin
Serew—Trigger-Locking
Saring—Wipwfinder

Stud—Actuating Link

Eushing ard Cuide Assembly
Fivat—Pision:Actuating Lever
Fin—Hetaning Follzr
Lever=—Pistan-Achuating
Sght—Yigwiinder
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Sp\.uﬁ.-r- c‘;qr.;l'ﬁng Handlg
Largw—Nzouum-Back Plate Lﬁb—d.lriﬁ-p
Link-—Ratainer

Shim—-Latch Fin
Serew—Naovum-Back Flate
Laring—CamsFallower Arm Reluien

—34— Restalcted

Restieted

Fare
Humbae
KI03-H1g
K208 445
BHIE-45E
EZ0E-262
E208-592
K208 -5
Kagg-501
K20E-523
HEOE-337
K206=540
K2CB-5350
Kall-551
H20E-564
H20E-581
K20B-587
K208-502
FG-44Rp
Fa2-042
FEIR-2-4
FTE-3
FTE-5
FI9-4.1 2

Fart Mamc

Shaft Assembhy—Trp.Couslicg
Latch—"5afaty
Spring—Shutier-Wind Clutsh
Washer

Epring—Film-5pos] Holding Pawl
Plnica—Sisttar-Wind Clutch
WiI'E_Tfi:}-l-.il"lh. Elxl.lﬁng

Pin

Rad—>Supply-Spoal Guide
Rud—Film Takg-Up Spool Guids
Harndlo—Regarding Plate
Plate—Rgesrding
nrng—Fivten- Ae lusting Lover
Rotainng Link—Film Roll
Shim—Lateh Fin
Rivet—FRecarding Flate

Soraw

Sorew—aat

Pivet

Clip—FRaraining
Clip—Ftaining

Cawel Fir
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