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SECTION ONE

- TECHNICAL DESCRIPTION OF THE AFA-~33M AERIAL CAMERA

'T. Generdl Characteristics of the Camera. -

The AFA-33M aeriel camers is fully automatic with remote control
. from-a command instrument and is designed for taking serial photographs
.of strips; areas, and individual objects for purposes of photo reconnais-
sance and photographic observation of the results of bombing. o

In addition, the AFA-33M is designed for taking topographic aeriel

. photographs.

: Aerial photography of one, two or three strips during a single
- pass of the aircraft is possible by placing the AFA-33M on automatic

Aerial photographs may be taken with this camera at different

altitudes depending on the desired scale.

~ oscillating camera mounts of the type (AKAFU-3, AKAFU-156) AKAFU-33.

Mininmum pemiss'ible- altitudes with respect to the flight speed
and allowing an image shift of 0.1 mm at different ‘exposures may be
determined from a special table. (see appendix No 1, p L3).

II. Basic Technical Data

‘ \Variation of |

the AFA-33M  [apA- AFA- AFA~ AFA-
Data 33/20mM 33/50M 33/75M | - 33/100M
“Pype of lens i "'Ox":‘LOn-la." "Indust-52"l "Telemar-2"| . "Telemar-T7"
‘Focal length, cm 20 50 75 ' 100
Relative aperture| 1:6.3 1:5 1:6.3 “1:7
Field of view B o o o
angle I R (' 34 23 17
Type of. shutter| iris-type ~ S—-louver-type———>
Exposure range, sec| 1/50 .- 1/75 - 1/75 LTS ‘?
: ‘ | 1/100 1/150 1/150 #1/125 2]
, _ - 1/200 1/300 1/300 11/200
' . 65=T5%" t less| not 1 not les
Shutter efficiency “65 T75% 'réga.n E 07% I‘blgan ﬁ?’ not g g;jz
Li ; - ZhSwl ZhS-1 ZhS«1 ZhS-1
 Light filters | - Zhg-1 OS~Llk 0S-11 0S= 1
KS-1k K&-1h  K8-1) RE-1h
1’} ‘ -~
a S~E-C~-R-E-T
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"For all variastions: - 50X1
- . - - Photograph size ... ~—— 30 cmx 30 cm .
.. ~ - No. of photographs 190 - 195 ‘ :
@ ' .. Sizeof film strip_:._ —— 32 em x 6000 em s
T " Duration of cycle: : ' o ' :
" at temperature of - : ;—gg,g.___.not more ‘than 2 sec iﬁ .
at temperature of =600 C____ not more than 2.5 sec C Ta
Pover consumption at temperature 5 e e
- of +150C to +25°C with B
" electric heaters turned on _

up to 13.5 a s S
~ Power consunption at temperature -

- of =60° with heaters on
Time intervals of command
instrument— : from 2 to 60 sec

Cemera operating voltage———— 26 v £10%
Camera operates under normal
conditions as well as with:
a) vibrations at frequency from 10 to 200 cps
+ b) ambient air temperature from + 500¢ to = 60°C
¢) relative humidity up to 98% at temperatures
from . +159Cto +259C
d) altitudes above sea level up to 12,000 n.

up to 16 a

. III. Description of the AFA-33M
- The AFAf33M consists of fherfollowing basic elements:

- 1. Camera housing.
2. Objective lens section with lens and shutter.
. Film holder. o ’ : '
. Command instrument.
Drive and blower unit.
Electrical wiring. .
Cardan shaft. .
Flexible hose. - °

.

.

@O~ OV W

1. Camera Hoﬁsing (Figures k4, 5, 6, 7,.8, 9, 10, and 11)

. The camera housing forms the intermediate connection between the

' cone and the film holder. . Camera housing.l is a rectangular cast hous-
(:) _ ing, the top part of which is an attached frame 2 with four alignment
lugs. On two sides .of the frame are lock plates 3 by means of which

the £ilm holder is attached to the camera housing. On the two opposite

sides of the frame are four guide pins bwhich hold the film holder when

the latter is.placed on the camera housing. The camera drive mechanism

P
: S<E-C-R-E-T . )
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.13, receptacle 12 for connection of the eleetrical viring, and a jack 50X1
. with a lemp: holder for illuminating the clock and level are mounted on
_ the right wall of the camera housing. On the left wall are a nipple for
~ . connection of the flexible hose which supplies air to the camera hous-
. ‘ing for the purpose of keeping the film flat, a jack for the clock, and
(:D ‘Jacks with lamp holders which illuminate the clock and level.

N On the front'and rear walls are trunnions 11 which are used to
attach the camerato.the camera mount. On the rear wall of the camera
housing .is, in addition to the trunnion, a hinged level 306 which is

. used to place the focal plane of the camera in a horizontal position; )

. the level has 60 minute graduations. - : ' g

The objecﬁive léns section 1% is attached tightly to the lower base
of the camer housing.” - . f7

A wide-anglg lens is mounted onthe AFA-33/20M aerial camera. This Vo
camera 1s not used with the AKAFU automatic oscillating mount. The camera
part is indentical for all four cones. :

The following recording elements are located at the corners of the
camera unit: clock 5 with & heater which is controlled by a thermostat,
level 6, and counter T. The shaft of the counter extends through the
housing of the camera unit and is terminated by a handle T4, which is
used to set the counter at the zero position.

The level may be read with an accuracy of 60 minutes; the value of
each division is 60 minutes.

When the table is pressed, the recording uﬁits are illuminated by
electric lamps and the level, clock and numbers of the counter may be
photographed through the recording lenses.

The power transmitting mechanism of the camera, which consists of
- shaft 26, bevel gears 2k, 27, and 28] and contack disks 42; L3, and 288,
-receives motion from a drive agregate by means of a Cardan shaft 15
(Figures 8, 9, and 10) which is comnected to the sleeve of shaft 16 of

the drive mechanism.

The drive mechanism cdnsists of a worm gear 17 and 18, shaft 19,
bevel gears 20, 21, and 25, sleeve 22, and driving pin 23. '

o . Motion is transmitted through worm gear 17 and 18 to horizontal
(:) shaft 19 and then through the first bevel gear 20 and 21 to the film
' cassette (holder) by means of sleeve 22 and driving pin 23. Motion
is transmitted through the second bevel gear 24 and 25 to shaft 26,
located parallel to the side of the camera unit, and thence to the
shutter through the third bevel gear 27 and 28. '

-3~ A I A P
S~E~C-R-E-T : o
'No Foreign Dissem D
. v ' 't-".. ' ' .t
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 Three éqntact disks 42, 43, and 288, connected to the other end of 50X 1
Shaft 26, perform the following functions: contact disk 42 switches off .

the camera mqﬁofvafterjeéch’pomplete revolution of horizontel shaft 26. . 'j?
o - At the moment thé‘mbtor is switched on, contact disk 42 begins to : .
(:D - turn with shaft 26 and, in turning, closes contacts U which remain

closed until thé disk opens them. Contact disk 43, which closes con-
tacts 45, switches on the electric lamps of the recording instruments

for the period of the exposure. Contact disk 288, which closes contacts
289, sends a current pulse to the oscillating camera mount. ' The electric
motor of the mount is turned on and sets the mount and camers in motion.

. The frame of the camera mount ceases its oscillations at the moment the .

~electrical circuit of the AKAFU ‘switching devices is broken. The pover
transmitting and drive mechanism of the camera unit, with the exception

of shaft 16,3makes one~revolution for each complete cycle of operation

of the camera. . ‘

The fourth bevel gear 35 and 36 transmits motion through inter-
mediate shaft 34 by meens of spur gears 37, 38, 39, and L0 to shaft L1
~of counter 7. The counter is'a hollow cylinder (see Figure 11) contain-

ing drums 55, 56, 57, and 61 mounted on a shaft (Figure 11).

Drum 56 indicates units, drum 57 -- tens, and drum 61 .--.hundreds.
" The surfaces of three of the drums have graduated numbers from O to 9
while the surface of drum 55 is smooth. 1In conjunction the three drums
can register a three-digit number.

Trip gears 62, 63, and 287 arc mounted on a shaft beneath the drums.
Rotation of spur gear 4O turns drum 55, which sits freely on shaft 41,
and this transmits motion to the second drum 56 by means of auxiliary
trip gear 62. Drum 55 has two teeth. Drum 56 has 20 teeth on one side
and two teeth on the other. The teeth on the two other drums are
located in analogous positions. Each of the trip gears has 8 teeth ==
four long and four short arranged alternately.

The .counter operates as follows: when drum 55 turns one revolution -
it engages a short tooth of trip gear 62 and turns the trip gear through )
45°, Then the second tooth of drum 55 engages the next (long) tooth of La Y
trip gear 62 and turns the trip gear through another 450, simultaneously "~ 3§
turning drum 56 by its two teeth, that is, 1/10 of a complete revolution,  °° 4
and registers the digit 1. After this the two teeth of the trip gear & S e
- are engaged with the teeth of drum 55. Consequently, the trip gear A
v becomes stationary as does drum 56, since its teeth are engaged with L
(:) ~ those of the trip gear. When drum 55 turns one more revolution drum ' _
- 56 turns through 1/10 of a revolution and registers amother unit. o

. -4-
S-E-C-R-B-T
No Foreign Dissei L

' Declassifiéd in Part - Sanitized Copy.Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4 L



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4i

Do §-B-C-R-E-T
. -.:in .. No Forelgn Dissem

When drumn 56 turhs through a complete revolution, the two teeth ongpgx1.
its one end engage. trip gear 63 and turn it 90°. This movement is transe . -
‘mitted to drum 57 which is turned by its two.-teeth, that is, 1/10 of a
revolution, and registers the first ten, ete. ' L
'(:D .+ Motion is transmitted in e similar menner. by trip gear 287 to drum

. 61, which registers hundreds. - . ,\ E :

. The tfip gears rotate freely on shaft 72 which is attached by means
.. of two springs T3 to housing 7 of the counter. . =

-In order to set all drums to zero it is necessary to pull out knob
74 end turn it until zeros appear on all drums. :

Shaft 41 is prevented from turning by the projection of spring 75
which enters a slot in a sleeve attached to the shaft. -

When the cogs'df“all the druhs are resting in the slot in shaft 4,
the drums are set at zero. . :

‘2. Objective Lens Part AFA-33/20M
v(FigureS la, 4, 5, 8, and 19)

The objective part 14 of the damera is & cast metal section which
is attached tightly to the base of the camera unit by bolts.

Within the'objeCtiVe‘part‘are: a lens, an iris-type shutter with
" heater; and the mechanism for transmitting motion from the power trans-
mitting section of thé camera to the shutter.

Motion is transmitted to the shutter through a £e1escoping shaf't
53 and gears 76, 77, and 78.. '

‘ On the front wall of the objective part are a knob 82 and indicat-
ing disk 81 which are used to change.the exposure times, and rheostat
36L (Figures 4 end 6) which is used to change the brightness of the
lamps for the recording instruments of the camera in accordance with
the sensitivity of the film.-

Motion is transmitted from the knob through telescoping shaft 91
to valve 115 (Figure 1k) vhich, as it moves, creates more or less air
- resistance in the cylinder of the pneumatic regulator and thus changes
(j)I the exposure of.the shutter.

Thé turning motion of knob 82 (Figure 19) is transmitted through
a pair of idler gears 273 to a ¢rown vheel and disk. Because of the
planetary transmission, the disk turns through a small angle when the j7 _
mob is turned through a wide angle. _ v

- g -
S-E-C-R-E-T
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_ The disk is held at the desired exposurevsettingS'by‘means of 50X1,
eateh 274,1c9n§isting'of'afrod and spring, vhich, as ‘the knob is turned,
falls into dépressions in ‘the crowm wheel which correspond to each set- -

ting. : - S ' : ' : o

(:D‘ : To avoid breaking the handle, the latter may be turned in one or
‘the other direction for .only & certain nuiber of revolutions before
‘coming to g stop position. These rotations are limited by means of a

special device which functions as follows: - washer 275 is linked to
bevel gear 84 by meens of pins. When knob 82 is turned one revolution

- the lug on washer 275 engages the lug of the second washer which sits
freely on the shaft. R . T,

When the'knob.makgs the second revolution the lug on the>Second
washer engages the lug of the thira washer, which also sits freely on
the shaft, ete. As g result, the knob may be turned wntil the lug on
the last freely rotating washer contacts the lug of the washer which

is firmlyAattached to the sleeve of +the shaft.

The boftom of the objective part is closed by a cover which pro-
- tects the lens against dirt and dust during .its transportation and when "
it is attached to the camera in the aircraft bgfore flight.

3. Objective Lens Part AFA-33/50M, T5M, 1OOM
(Figures 6, 7, 9, and 10)

" Objective lens part 1%, type AFA-33/SOM,‘75M, 100M, represents a
cone-shaped cast metal unit which is bolted tightly to the lower part
of the camera unit. - o :

The following elements are mounted in the objective part: lens,
louver-type shutter with electric heater, Protective covers 50, and a
mechanism for transmitting motion from the power transmitting apparatus
of the camera to the shutter. ' ' -

Protective covers 50 (Figures 9 and 10) cover the lens and protect
the film -against exposure through the segments of the shutter which do
- not £it tightly against'eaqh.other when the shutter is in the closed
" position.  The protective. cover assembly consists of the following main
parts: covers 50; gears.65 and 66 with shafts 67 and 68; springs 69 and
705 rack 6L4; disk 52 with'roller 51; and pin 60. . -

Motion is transmitted from: the Dbower transmitting mechanism of the
: - camera through telescoping shaft 53 to disk 52. When disk 52 turns,
(:D rollex 51;'which-sits on .a semiaxis screwed %o the disk, presses pin
60 and tiores the rack to the left. : ‘ ‘

t

- 6 - » . ' |
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.7 .. The teeth on the rack a.ig_.engaged with those of spur gears 65 and 50X1
66, - vhich are/pemuanent;y fixed to axles 67 and 68. _ - '

B ‘When the rack moves, -gears 65 and 66 turn- and open the protective
' L The covers are closed and the rack moved backward by the action of
springs 69 and 70 on axles 67 and 68. ' . '

. .. The mechanism fo'r.tr-ansmi't;ting motion to the shutter consists of
telescoping shaft’ 53 and ‘gears Sk, T1, and 58.

... On the housing of the objective lens part are attached a disk with
‘a knob for. changing exposure times: and a rheostat for changing the illu-

- "¢ mination of the Trecording. instruments of “the camera.
‘ Motion is transmitted from knob 82 to the shaft of the exposure
mechanism through bevel gears 84 and 83, telescoping shaft 86, and
helical gears 87 and 88.

h The bottom of the objective lens part 1s closed by a cover which

protects the lens against dirt.

L. Lenses of the AFA-334 (Figure 12)

Each variant of the AFA-33M aerial camera is equipped with the
appropriate lens mounted in the objective lens section of the camera.
The outer surfaces of the lenses are coated with two layers of a chemical
clearing agent » While the outer surfaces of the first and last lenses
are coated with a single layer of clearing agent. '

The "ORION-1A" lens is mounted in the AFA-33/20M camera. The focal
distance of the lens is 200 mm. The relative aperture is 1:6.3.

'Resoiu‘bion of the lens: ) /
&

gt

. not less than 35 lines per mm at the center ;
not less than 4 lines per mm at the edges.

The lens is equipped with three light filters Zhs-18, 0S-1k, and
KS-1L which may be placed on the bayonet mount on the lens unit. An
" INDUSTAR-52" lens comes with the AFA-33/50M camera. The focal dis-
tance of the lens is 500 mm. The relative aperture is 1:5.

. @ S - " Resolution of the lens:

not less than 25 lines per mm at the center;
not less than 12 lines per mm around the field.

S~E~-C-R-E-T .
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__The AFA-33/75M camera is equipped with a "TELEMAR-2" lens, The  50X1
Tocal distance of the lens is 750 mm. Its relative aperture is 1:6.3.
L Y SR L

$

"iResolufion of the lens:

'(:D” Lo o 'notfleSSxthan 28 lines per.um at the center; o
- - not- less than 11 lines per mm around the field.

- The AFA-33/100M camera is equipped with a "TELEMAR-7" lens. The
focal distance of the lens is 1,000 m. . Its relative aperture . is 1:7.
/ ' :

-, Resolution of the lens: .

not less than 28 lines per mm at the center;
not less than 17 lines ber mm around the field.

The following three light filters may be used with the "INDUSTAR-52",
"TELEMAR-2", the "TELEMAR-7" lenses:’ ZhS-18, 0sS-1L, and KS-1%. The
_ lenses are attached to the bayonet mount of the lens unit. - )
When using the light filters it is necessary to consider their filter
factor, that is,the value which shows to what extent the exposure time
must be changed in comparison with photographing without .a filter.

(Filter factors are given in appendix No 2, page 45).
5.  Shutters of the AFA-33M
Iris-type Shutter AFA-33/20M (Figures 13, 14, and 15)

The ifis—type shutter with heater is placed in the objective lens
unit of the AFA-33M between the lenses and has shutter speeds of 1/50,
1/100, and 1/200 sec. The efficiency of the shutter is 65-T5%.

‘The iris shutter mechanism consists of five.basic parts:

. . Operating mechanism;

drive; - :

external-internal contact ring gear with disks;
« poeumatic regulator;

electric heater. .

A R Sl FUR VI 2

'Operating mechanism of the shutter.
(:) .- The dpérating meqhanism‘pf the iris shutter (Figure 14) imparts
- rotating motion to Ting gear 102 with disks 103 and consists of .the
following basic pa:ts:' o ' 0 .

1. shaft 260; " " - o
2.. sterting drum 94 with two gear sectors 95 and 96;.
3. -drum cover 97;
_ T -8
" S<E-C-R-E-T
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tr

| Declassified in I.Darf'- Saniﬁzed Copy ApproVed for Release 2013/11/18 : CIA-RDVP80-00247A0013Q(1290001-4 :



Declassified in Part - Sanitized Copy Approved for Releas_e _2013/1 1/18 : CIA-RDP80-00247A001300290001-4 o

$~E-C-ReE-T -
No Foreign Dissem . -

b operating spring 98; - o BOXT -
5. stop 99; '. - o ‘ et
6. / driving gear 100 with notches;

7. "movable tooth ;Ol. , R

¥ (:D .".:' .sta;ting dium.9h with the two gear sectors 95 and 96 are mounted on -
T - ball bearings on shaft 260. S o -
. Gear sector 96 engages the teeth of drive sector 10k, while sector
95 engages the teeth.of rac¢k 105 of the roneumatic regulator. '
" In the upper part of the starting drum is operating spring 98, N
~one end of which is connected to. the drum and the other to the drum
© . cover 97. The cover is prevented from turning by stop 99.
On the lower pért'of the drum is driving gear 100 which engages the
teeth of ring gear 102.
- Driving.gear 100 has a cylindrical ring with notches. A movable
tooth 101l provides contact between the drum and this cylindrical ring.
The tooth enters a slot -of the ring at the moment the shutter is trig-
gered and transmits motion from the drum through driving gear 100 to
the ring gear and disks.
. The drive (Figures 8, 14, and 15).
, The drive servés‘to.cqck‘and triggér the shutter and receives :
motion from the. power transmitting mechanism of the camera through a ' !7
Cardan shaft and spur. gears 76, 77, and 78. -
The drive consiéts of the following basic parts:
1. shaft 106; - "
2. cam 107; _
3. gear sector 10L; ,
4. oscillating fork 108;
5. shaft 109.
Double ring gear with four disks.
(Figures 13, 14, and 15)
'The double ring geéf consists of'the”folloﬁing basic parts:
(:)I .‘ ' 1. shutter hdusing;'
_ : 2. race; o ’
3. . double ring gear 102; . _ C
k. four disks 103 with spur trip gears 112. B

-9-
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Race 111 with a'groove in:which the double ring gear vests is 50X1
~ attached to the shutter housing 110. Between the race and the ring gear
102 are ball/ bearings. - - -

- (i) R Ring gear 102 ﬁas:external and internal contact.

- The'ting‘gear,~which‘receives,motion from éxternal contact with
© driving gear'loo;‘transmits rotary motion to spur trip gears 112 with
disks 103, thus opening -and closing the shutter. . ‘ ;
' ;APheumaticlfééuiékof (Figures 13, 14). |
'The;pnéuma$ic_fegulator'is designed to change the exposure of the .
camera within limits of 1/50 to 1/200 sec, as well as to protect the
mechanism from shock loads at the end of the triggering cycle.

The'regulator~conéists of the following basic parts{'

. housing 113; . _
. piston 114 with rod 105;
valve 115;

. adjustment needle 116.

|
;.
i
i

W

When the shutter is cocked the piston and rod are placed in their
initial position by gear sector 95 of starting drum ok, At the moment
the shutter is triggered sector 95 transmits motion to the rod and pis-
ton which move at a certain speed dependingonthe amount of air pressure
in the cylinder created by the piston. The amount of pressure (air
"cushion") is controlled by the valve. When the valve is closed the
air pressure is at a maximum and the piston moves slowly. When the -
valve is open the piston moves at maximum speed. The speed of movement
of the piston controls the speed of rotation of ring gear 102 with disks
103, that is, controls the exposure time. o C

. - Adjustment heedle 116 serves to adjust the mode of operation of
. the regulator. S :

Electric heater 307 is used to heat the shutter mechanism parti-
« cularly when operating the camera at temperatures down to -60°C. The
heater is a ceramic block wound with a helical wire and is attached
to the cover of the shutter; the heater is turned on by means of g
thermostat located in the camera part when the temperature is from
/ © + 3% to *13°%C and is turned off when the temperature is from +20°¢
(:) . to" + 309, L : :

-l0-
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‘.Operation of the. Iris Shutterlmechgnism 50X1 o
S - (Figures 14 ang 15) - :
L When cam 107 turns,fits gear sector 104 engages the sector of the
, . starting drum 94. As the drum turns. it winds the operating spring of
(ZD " the shutter. L o

.- At first the drum and “the driving gear 100 turn together, since
* tooth 101 is engaged in the notch of the cylindrical ring of the driv-
© ing gear. During this time the shutter disks turn in = direction

oppsite to their normal-travel,'that is,the direction for opening the
shutter. ' ' .

Once the starting drum has moved Through an angle of 120, fork
108, which is turned by the action of cam 107, enters the -groove of +he
. driving gear and pushes movable tooth 101 from the groove, taking its
Place; the driving gear stops turning, and the slots in the disks take -
their initial prosition; corresponding to an angle of 270° through which
the disks must pass before exposure. ’ i
After the driving gear and disks have stopped, the starting drum
continues to rotate, winding the operating spring. When the drum has
. turned through an angle of 720 (from its starting position), the sector
of cam 104 disengages from the gear sector 96 of the drum and the lat-
ter stops turning. At this moment the movaeble tooth is forced by a
"spring into the next groove of the cylindrieal ring of the driving
gear, thus connecting the driving gear with the drum.

Cam 107 continues to rotate and begins to push fork 108 from the
groove in the driving gear. Once the fork has withdrawn from the
groove, the winding spring causes the drum to rotate in ‘the "unwind-
ing" direction. ' '

"As the drum turns ‘'so. also does. gear 100, transmitting motion to
double ring gear 102 which causes the spur trip gears and disks to
rotate. S ‘

As the disks rotate their slots approach the effective aperture
of the lens, open this aperture for a certain period of time, and then
close. The exposure is them made. ' ‘

Louver Shutter for the AFA-33/50M, 75M, and 100M

(:D ~ The -louver shutter with electric heater is installed in the AFA~
: 33/50M, 75M, and 100M cameras, between the lenses 4n the housing of
the objective lens unit, and has exposure times of 1/75, 1/150, and .
. 1/300 sec, with~thé‘ex¢eption of the AFA-33/100M shutter which has
- exposure times of 1/75, 1/125, and 1/200 sec. The efficiency of the
louver<type shutter is not less than 40%. :

| ~-

. S-E-C-R-E-T :
No. Foreign Dissen 3'
'mlf)-éi:l_éési‘fied in Part - Sainitizéd Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



o - 1'5;'137:‘:*";4/;‘ N R
- Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

 3-E-C-R-E-T
No Foreign Dissem

Thé.loﬁverfshutter mechanism consists of four basic parts: 50X1

- 1./ frame with bars; ;

. winding mechanism; ’ o
' operating mechanism;

. ‘electric heater.

=w D

Shutter frame with bars (Figures 16, 17).

Frame 117 is & éaét metal form in which are attached 9 bars for .
the AFA-33/50M and 75M shutters and 11 bars for the AFA-33/100M shutter.

On one end of the bars (118) is a semiaxis, and on the other -- a -
' semiaxis with spur gear teeth. o

On the opefatiﬁg mechanism side of the frame 1s a rack 119 which
. engages the teeth on the semiaxes of the bars. The rack has a lug 120 -
by vhich it is connectéd to a fork of the rocker lever of the shutter
operating mechanism. '
Winding méchanism (Figures 17, 18).
‘ The shutter,winding'me¢hanism consists of: eccentric 121, jump-
" ing cam 122, ratchet wheel 123, and winding gear 58, vwhich are connected
 to each other and rotate on a common axis 59.

The wihding'meéhanism‘serves to wind and trigger the shutter operat- 2
ing mechanism. .=~ ) j}

Operating mechanism (Figures 17, 18).
The.shuttef operating mechanism consists of thé_following parts:

. '1. Screw 124, having single-cut right and left hand threads
on each end,on vhich are screwed . spring-holding sleeves 125,

2. Two slide blocks 126 with rollers 127.
3. Two‘springs'l28.
Ih. 'Two'springs 139..
;o |  5. wa'small‘cupsv12§.
| | Rocke;.lever 13;;

7. “Two pneumatiéﬁbuffers 132. | o - ;'?3;; -

-lz-
S-E-C-R-E-T
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The operating'méchanismnoperates the bars of the shutter and per- 50X1
. mits changing exposure times with the aid of springs 128 and 130. ~
, y | _

_ Springs 130 provide an exposure of 1/75 sec, while springs 128 .
(:D' .provide the remaining exposure times. :

. The operating mechanism is designed so that the rightrandfléft
springs 128 and 130 function alternately during operation of the mechan~ -
ism.. o . C ) :

Electriéuheater’307~(Figure 16) is designed to heat ‘the shutter
mechanism,‘partiéularly during operation of the camera at temperatures .

dowi to -60°C. The heetér is a ceramic block wound with wire and
attached to the cover of the shultter housing. |

- Interaction of Parts and Operation of the Mechanism
: * (Pigures 17 and 18)

' Motion is transmitted from the power trensmitting mechanism of
“the camera. through the Cardan shaft and gears 54 and T1 (Figures 9, 10)-
to winding gear 58. Eecentric 121, jumping cem 122, and ratchet wheel
123 turn with the winding gear. As the winding gear turns, eccentric
121 moves either the right or left slide block 126 along screw 12k,
- compressing the operating. springs of the shutter.

When the eccentric moves the right slide block and compresses
the right spring, the left spring is .kept in a cocked position since
‘the left slide block is held by the edge of rocking lever 131 and rol-
ler;127, and the rocking. lever is in turn held by the projection of
upper lever 133. . ’ 4 :

 With further movement of eccentric ‘121, when the smaller radius
of the eccentric is adjacent to the roller of the left slide block,
cam 122 releases upper lever 133 to the side. The projection on lever
.133 frees rocking lever 131, and the latter turns on axis 134 due to
the force of spring 128.° The fork on lever 131, since it is engaged
with rack 119, moves the rack along guide pins, and the latter’ turns
the bars 180°, that is, trips the shutter.
The shutter triggers when gear 58 and eccentric 121 turn a -half
-revolution in a counter-cloclwise direction. PFurther rotation of gear
58 and eccentric 121 causé the shutter Yo be triggered by the right
) spring. S .

Ratchet wheél‘123iépdﬁpawl 135 prevent gear 58 and eccentric 121
- from turning in ‘the opposite Qireetion. B

~13-
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_ A shock absorbing action occurs at the end of the travel of rock—x, v .
ing lever 131 when the shutter trips. This action, which reduces shock 50X1’)“g
when the shufter bars close , 1s provided by pneumatic buffers 132 whose - - | '_

rods contact projection 136 of the rocking lever as the latter moves. y ' *" o
O : To prevent backward movement of the rocking lever and, conse- “‘ -
‘quently, of the shutter bars, the shutter has a device (Figure 17) .
“which provides overlapping of the projection on rocking lever 131 a.nd '.'-'-.~-'-'

the projection -on upper lever 133.

. This device operates as followo vhen the right spring triggers
the shutter, rocking lever 131 strikes agains the rod of the pneumatic.
regulator while eccentric 121 at this time turns so that plate 137 '
butts against projection 138. Plate 137 is attached permenently to
. eccentric 121 (Figure 18).

_ Continuing to rotate, plate 137 pushes against projection 138
and turns the rocking lever so that the projection on upper lever 133
_.catches projection 139 of .the “ocklng lever a.nd p'even'bs the latter from
moving backward.

When the left spring. trlggers the shutter, projection 139 engages
that of upper lever 133 as a result of the pressure exerted by lever
141, which ison-the axis of eccentric 121, on pég 140, which is attached
“to roclxnnrr lever 131.

Exposure time may be changed by changing the 'l:ens:.on of the springs,
which is .done V.Lth the 2id of the two sleeves 129 and screv 124,

Screw 12k is turned by means of the exposure setting kmob which
operates through a telescoping shaft and spiral gears 87 and 88; the
sleeves move along the 'bhrea,ds of the screw and cha.nge the tension of
the sprmrs.

6. "Film Holder

(Figures 20, 20a, 21, 22, 23, 24, and 25) |
The £ilm holder is .designed for advancing, measoring off, and
aligning the film and for protecting it against unwanted exposure.

The £ilm holder can hold up to 60 meters of perforated f£ilm with
! a width of 32 ceh‘c:i.met’ers.

. Useful frame size is 30 b4 30 cm with a spac:.ng between fremes
- of 10 to 25 .

The fllm holder cons1sts of the follom.ng basic parts:

L. housmg,

2. operatmg mechan:.sm. 14 -

S«E-C~R-E-T
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_ Thé{hoﬁsing serves :to protect thevfilm’against accidentél or - 50X1
';"unwanted~ex3?sure.and consists of the following components:: ' S

S 1. frame 1hk2;
. . 2. %wo spools 143; .
, (:D«»-_' : 3. cover Ik, -

§ A £ilm counter é48”and'a-ceiluloid plate 298 forvrécording are
mounted-on<thé.coverxof‘the‘housing, S

The cover is attached t0 the housing of the £ilm holder by four
‘hinged catches located in pairs on opposite sides. The catbches are .
- . locked with a key to prevent accidental opening of the film holder dur-.
ing operation. - L ' '

*The film drive,fsignalling device, and two catches 249 are '
mounted on the right side. On the left side are the novable semiaxes

_on which the spools gre.placed and two catches.

A Slide'piate,is mounted at the bottom in grooves of the frame;

the function of the plate is to protect the film against accidental s
exposure through the window of .the frame during removal of the f£ilm' : gz .
holder. :

The film holder mechanism (see Figures 20 and 21) is mounted
within the‘housing and consists of the following basic parts:

l. film drive;

2. film metering mechanism;

3. film smoothing mechanism;
L. disengaging mechanism;

5. friction clutch;

6. film counter;

7. - £ilm winding signal device.

The £ilm drive.(Figure 20)'serves fo'franSMit motion from the
drive mechanism of the camera to the film holder and consists of a
_d@rive head 201 attached to a shaft and a pair of bevel gears 202 and

, The filﬁ.metering mechanism transmits motion from the;driverto
- metering shaft 215 and serves to advance a constant :amount of " £ilm
f . equal to the length of a frame plus the interval between frames.

The film meteriﬁg~mechan19m consists of two spool cams 204, spur
- gears 216, 217, 218, and 219; and metering shaft 215,

-\5 -
~ S«E-C-R-E-T , ,
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‘The metering shaft 215 may be disconnected from the overall ,5an S
vkinematic arrangement of +the f£ilm holder by means of a special dis- SR
engaging devide (see Figure 20) which consists of an end coupling

";2#0,-spring'2hs, lever 241, and lock 2L2.

@ - The -shaft is.disengeged to facilitate lba.ding the spool with the

film. The metering shaft may thenbe turned freely.

The disengaging

" device operates as follows: when lever 241 is pressed, the end coupl-

. ing 1s disengaged and the shaft is freed.

. The end,coﬁpling,iéféhgéééd”attomgtically.by means of hook 2Lk
vhen the cover of the fili holder is closed.  Hook 2kl, which is -
attached tO'the'c0ver;~presses on lock 2k2 and frees the lever, after S

“which both helves of -the ‘end coupling are connected

. 245, engaging the metering shaft.
- TheAsmodthing mechanism consists of:

- - central ‘shaft 206 with eccentric 231;
- press plate 222;

. . roller 232 with its support;

Two eprings 233 and 234;

bushing 235. '

VI W N

-

by means of spring

. The disengaging mechénism serveé to disengage the film holder
- mechanism from the 'drive mechanism of the camera when the slide plate

is open for the purpose of Pbreventing damage to the
The disengaging mechanism consists of: |

1. roller 208;

2: lever 209;

3. stop rod 2105

L. fork 211 on shaft 212;
5. ‘end coupling 213;

6. spring 214, -

drive mechanism.

The friction clutch (see Figure 23) is designed to turn the take=
. UP spool when the diameter of the latter changes as film is wound a the spool,
and also.provides the necessary tension during winding.

The main parts of the friction clutch are: .

’ (:) housing 191; -
- gear 192;

shaft 193;

nut 19%; .

flange 195; - -
- spring 1965 - .-
gasket 197. ~ -

. .

.

-~ O\ o o
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ing felt gasket 197 is placed on shers 193. Gear 192 with an insert
- for spring 196 is attached to the bushing of the housing. There are

‘would cause the film to break or would damage the méchanism.

7 ' ; 001-4
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The frictioh clutch is designed as follows: housing 191 containe’ s50x1 "+

PE S

pins in the end of the gear. On the bushing of gear 192 is a flange 195
which is comnected to thefpins. Spring 196 forces flange 195 against

- felt gasket 197 and thus provides the necessary friction between the

housing ang Tlange 195.

As a2 result of the ‘gradual increase in diameter of the winding
5pool, advance of +the film without the  friction clutech would cause a

i gradual increase in the amount of film wound on the spool in one cycle,

which, as a result~qf the presence of the film metering mechanism,

The friction clutth permits turing of the take-up spool whose

flange'is connected to the driving pins of housing 191. At the same
‘time, the film is advanced as a result of the turning forces of the

- take-up spool.

., The combined friction clutch of the £ilm sSupply spool 225 consists
of two friction clutches: -an internal constant-action friction cluteh,
and an upper Periodic-action friction cluteh. This combined clutch

Provides normal operation when the film is advanced (awﬁds~loops in *

- the £ilm).

- a.

The main parts of the brake are:

housing 350; . _
-+ bushing with pin 351;
spring -352; 5 '
+ check bushing 353; : - ,
gasket 354; )

=W

. 5.
6.,'raichét vheel 355;
7. gasket 356; -
8. - nut 357;
- 9. stop 358.

Combined friction.clutch 225 is constructed as follows:

Within housing 350 is felt gasket 354. Over bushing with
pin 351 is placed check bushing 353 vhich is forced by spring 352

against feld gasket 35k, thus providing the required friction

between housing 350 and check.bushing 353.

Ratchet vheel 355 18 placed around the outside of housing 350
and-is held between two £élt gaskets 356 which are squeezed ‘together
by nut 357 and subséguen%ly‘arrested by stop 358; the gaskets provide

- , T-
© S=E-C~R=E-T
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“the requ: ired friction between hous...ng 350 and ratchet wheel 355. The 50X1
upper friction clutch ZLS _Placed in operation by a pawl a,’c the end of
the f.le advence cycle. ‘ '

o The £ilm counter (I‘lgure 2k) indicates the amount (in meters) of
O unexposed film remaining on. «,he £ilm supply spool.

~ The counter me_chanlsm consn.sts, o'f the following basic parts:

. counter ‘housing with dial 1L43; , .
+ lever with roller 1U47; ’ S .
gear sector 1U46; o

shaft with spring 149;

shaft with gear tecuh 150;

- pointer 190.

O\ =0 O

_ "The CO«.LntICI' operates as ‘follow.a. when the cover of the film
: holder is closed, the roller on lever 147 rests on the surface of the
. filmon.the film supply vpool

As the diameter of the roll of film decreases, the roller on the
lever arm drops and motion is transmitted through gear sector 146 to
shaft 150 to which pointer 190 is attached. The pointer indicates on
‘the scale the amount of film remaining on the spool; the scale is =

- located on ‘the bottom of the housing. :

The film advance signal device indicates normal operation of the
camera and advance of the film. It 1s a combined mechanical and
electrical device and is mounted on the semiaxis of the £ilm spool.
The electrical indicator is a disk 237 with lugs which open and close
contact plates 238 as the semiaxis rotates, transmitting a current
pulse to a light on the command instrument. The electrical circuit
of the contact pla‘tes on the Tilm holder is connected with that of
the camera by means of contact block 239. The electrical device is
covered. by a housing 311; on the outside and attached to the semiaxis
is the mcchanlcal sz_gnal device , Which is a black and white disk.

-18 -
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interactibh'of Parts and the Film Holder Mechanism 50X1
a - (Figures 20, 23, and 25)

The operating cycle of the £ilm holder begins with advancement
of the film (second half of!the frame). At this moment the table of
the film holder is completely raised and makes it possible to open and
close the slide plate without hinderance. o

With the slide plate closed, the film holder mechanism is
disconnected from drive head 201 and, consequéntly, advancement of '

the film and ‘lowering of the table are impossible at this time. The
mechanism is actuated only when the slide plate is open. '

When the sliide. plate is open extension 207 lifts roller 208, which
sits on lever 209, and the lever, as it turns around its owm axis,
disengages gear sector 210 from gear 205. Simultaneously with the
lowering of gear sector 210, lever 209 frees fork 211 which turns
around axis 212 and is connected to end coupling 213.

Due to the,action:of spring 214, the end ‘coupling is lowered and

- 1ts teeth enter the corresponding depressions in the drive head.

Drive head 201, bevel gears 202 and 203, the cams of gear 20k,
and the central shaft 206 of the film holder make one revolution for

each complete operating cycle of the film holder.

~ As soon'as drive head 201 begins to turn, the motion is trans-
mitted through bevel gears 202, 203 and cam 204 to gear 205 and then

“through spur gears 216, 217, 218, and 219 to metering roller 215.

The metering roller begins to advance the film which moves from

~ the supply spool 220 ¢ver guide roller 221, under table 222, and then

between pressing roller 223 and metering roller 215 to take-up spool 22k,

At the beginning of the film advance, only the internal part of

. combined friction clutch 225 of the supply spool operates. At the end
"of the film'advanceycycle the upper friction unit is engaged in the
following manner: eccentr¥ic 359, which sits with the cam gear on

shaft- 206, turns the roller on pawl 360. Pawl 360 is attached to shaft
361, . o J .

- EBecentric 359 turns with shaft 206 and presses on the roller of
pawl’360,:dropping_theipawl into ratchet wheel 355 through the tension
applied by spring 362 and thus engaging the upper part of friection
clutech 225, The latter provides for normal operation of the film

- advance mechanism by preventing the formation of loops.

- ;9’< _
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After a certain length of film (the second half of a frame) has, %;50334 A

been advanced, can 20k disengages from gear 205. The gear stops _.u;’”;T“ o
turning and %ilm advance ceases, but central shaft 206 continues to L

- burn with eccentric 231.. The eccentric begins to press on roller - IE SEE

»(ZD - 232 and transmits this motion through spring 233 to the table. The W

" table begins to drop.and, at the end -of its movement, presses the .

- film against the detachable frame of the camera unit, at the same X

~~ time creating a pressure within the camera as a result of the e

continuous delivery of air by the blower. o

The air preésure‘in the camera presses the film against the table
and levels it, while the air remaining between the table and the £ilm
escapes through the gasket and grooves in the table into the film
holder and thence to the outside. ‘

. After exposure of. the film, rotation of the eccentric permits
. the table to return to its original position as a result of the
action of return spring 234. :

When the table has been raised'to a certain height, cam 204 :
‘again engages gear 205 and the film again begins to advance (the first
‘half of a frame). - .

- Shaft 206 turns eccentric 359, the roller on pawl 360 hits the
- projection on eccentric 359, and the pawl 1s shifted to the upper
.position, disengaging from ratchet wheel 355. .

At this moment the internal friction part of combined friction
clutch 225 begins to funetion.

, When the table hés been raised to its maximum position, the film
holder mechanism and the camera mechanism cease operating and the
operating cycle of the film holder terminates.

With the table in this position it is possible to close the slide
plate, wherein pointer 243 must be placed opposite the inscription
- "Svobodno" ([Free]. This corresponds to the maximum raised .position
of- the table. . ‘ , f

When p6inter 243 1is placed opposite the inscription "Shiber ne
zakryvat'" [Do not close slide plate], then it is forbidden to close
~the slide plate since the table of the £ilm holder is down.’

(:) " The pointer may‘bezéeen'through the top and side windows of the
. disengaging mechanism. o , ’ ' .

. -0~
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The supply sp001 is held in the film holder on ‘semiaxes. These 50X1 .

-"are formed by a proJectlon on combined friction clutch 225 with drive
pin 226, adﬁ a rotating semiaxis with a safety catch. :

The ‘semiaxes of the take-up .spool are formed by a projection on

‘".frlctlon clutch 229 with drive pins 226, and rotating semiaxis 227
._With safety catch 228." The catches protect the semiaxes against

f;3arbltrary shifting and prevent the spools from coming off the axes
t“durmng operation of the canera.

7. Command Instrument KPU,, S »
(Figures 26, 27, 28, and 29) | |
The command instrument (KPUp -~ Universal Command -Instrument ) is

designed for remote. control of the camera and the oscillating camera
mount. It provides for:

a) automatlcally delaylng the time interval between photographs
within limits from 2 to 60 sec;

b) taking individual photographs;

c) autonaulc phctograonlc ooservatlon of vombing results. Once
the ESBR [electric ha:» release! button has been przssed, the camera

‘begins operating w1tn1n 5 to 15 sec before explosion of the oomb and
-automatically switches off after 25 séc of continuous operation;

d) monitoring the‘operétion of the camera according to the flash=
ing of a signal lamp;

e) switching £hepaerial carmera to continuous operation;
£) determining the nurber of photographs taic:;
g) switching on'and o7 the electric heaters o’ the KPU;

h) switching on the AKAFU-33 when operating wi-: the aerial
canrera.

The command instrument has the shape of a square box within which
are mounted the KPU mechanisms. All control elements and signal devices

- -are acces31ble ou the front panel.

-Zi_
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In the center of the panel is setting dial 151. A scale with 5O0X1
white numbers is inscribed around the circumference of the dial. .
Graduationérof the scale correspond to the time interval between - .-
photographs in seconds. ' To set the desired time interval, white ® ’

In addition t0 the white index on cover 153 is a yellow index 194
("T-bombs"). When the AFA-33M is used for the purpose of observing -
the results of bombings, it is necessary to align yellow index 154 and
setting dial 151 so that one of the numbers or graduations on the
dial corresponds to the calculated drop time of the bomb (this time

"~ is determined from ballistics tables). For non-automatic operation
(using the "Odinochnyy snimok" (single photograph] button), white
index 152 should be placed opposite the graduation with the sign "oeo".

Beneath the setting dial are three buttons: in the middle is
starting button 156, used to start operation of the instrument,
button 157 on the right is used to switch off the instrument, and

~.  button 158 on the left is used to take single photographs.

There are two groups of switches located to the left and right o
the buttons. Switch 159 is used %o set the command instrument in the
bombing observation mode of operation ("Kontrol! bombometaniya"

. [bombing observation]) or for photographing with time intervals
~ ("Interval"). Switch 160 is switched on cnly if the-'camera is to be
operated in the continuous mode, that is, with the interval between
photographs equal to the duration of the operating cycle of the camers,
wherein the "oo" sign on dial 151 is aligned with the white index.
Switch 162 is used to switch on and off the electric heaters of the
command instrument.,

~When switch 161 is in the up position (inscription "AKAFU"),
oscillating camera mount AKAFU-33 is in the operating mode corresponding
to 2 or 3-strip photography. If the switch is in the down position,
the oscillating camera mount will operate in the single-strip mode and
the oscillating frame will be automatically set in the middle position.
(The above cases -are. applicable when the AFA-33M camera is used with
 the AKAFU-33 camera mount).

At the top‘ofvthe command instrument are three signal lights.
- Light 163 is. on. when the instrument is under current, that is, after
, . starting button 156 has been pressed, or when dial 151 is set at "oo".
: ~ When button 157 is pressed light 163 should go out if dial 151 is not
@ " set at "oo'. R :

_Z'Z -
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Light 164 burns periodically during operation with the AKAFU-33  50X1
~- oscillating camera wount. The light should be out when using single= .
.strip photoéraphy;' : :

' (:D . Light 165 "flashes" during advance.of the film. In addition,
. When switeh 159 is in the "Kontrol' bombometaniya" position the

-burning of light 165 shows that the cormand instrument mechanism has )
occupied the initial position and is ready for photographic observation |,
of bombing.. Light 165 goes out when the ESBR button is pressed. Then,
within 10 sec before explosion of the bomb the light should begin to : s
"flash", signalling normal operation of the camera during the period o
of operation of the camera (approximately 25 sec). The light is then

~ extinguished and goes on when the mechanism again reaches its initial
position. Until this time it is useless %o press the ESBR button e
since the instrument will not carry out photographic observation in
this case. :

Py,

To the right under protective cover 346 is frame counter window
166 which covers a numbered drum.. The value of each division on the
drum is 5 frames, and the counter is.capable of registering up to
LOO frames.

The drum is set at the zero position by turning disk 167 in the
direction shown by the arrow. A replaceable "BP-20" safety fuse is
. located under cover' 168.

The electrical. cable for the KPU is connected to receptacle 169.
Next to this is a two-pin receptacle 170. This receptacle serves for
~connection of the two-wire electrical cable of the ESBR through which
‘a current pulse is sent from the ESBR button. '

' . The command instrument is held down in the aircraft by means of

dovetail fitting 171. The dovetail receptacle and catch lever are

screved $0 base 172. When this receptacle is s1id into the dovetail

fitting, the tooth of catch 173 engages that of the lever and thus

‘protects the command instrument against slipping off the mount. In

order to remove the command instrument it is necessary to press the ) q
protruding part of the lever and 1ift up. :

‘ " Cover 153 together with the sides, which form a single unit, may
be tilted back .on hinges after removing three screws 186 (wvhich secure
the setting dial 151) and loosening the two catches 187 which join
C:) - cover 153 with base 172. . .
| - The KPU mechanism .consists of the following basic units:
1._'Drivé méchéﬁiamg‘.
2. 'Centrai ﬁéchanism. o
T3 -
‘S-E-C-R-E-T
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*3. Frame counter 188, 50X1

"‘h;; Eié&tric_heatér_lSé}f
O 5. Rectifier 198.

The drivevn@chéﬁism serves to turn the ratchet wheel of the central
mechanism at a constant number of revolutions per minute. . ] ,

" The drive ﬁechaniém consists of:-
&) electric motor MU-010 (199); | B
b)i ﬁ%b pairs'df.WSrm gears 200, 252, 253, 257; ' %
c) speed governor 259, | |

: The time mechanism 6f,the KPU is actuated by the special MU-010
electric motor. ' '

This is s smali separately-excited device with a constant
nagnetic field. The direction.of rotation of the shaft in this type
of motor depends on polarity. . '

Electric ﬁotor'MU-Olo-operates from direct curreunt at a voltage
of 26 vX 10% and a speed of ‘8700 rpm at a load of 40 gem.,

Figure 28 shows.a cut-away view of the motor, where 276 is the
. motor housing, 277 are. the poles, 278 is the permanent magnet, 279 is
the armature, 280 is the commutator (end), 281 are the brushes, 282 is

the front plate with ball bearings, and 283 is a brush spring.

The constant speed of electric motor 199 is maintained by a special
governor 259. If the speed of the motor increases beyond the permissible
value due to the effect of increasing centrifugal force, contacts K3

- (Figure 36) of governor 259 separate. Then the armature current will

pass through resistor R1 (Figure 36) rather than directly to the
armature. As a result, the voltage across the armature drops and the

speed of the motor begins to decrease until contacts K3 close once

agalin due to the effect of spring tension. The resistor is then

shunted and current flows directly to the armature whose speed begins
, to increase once more. - o
(:) - In this manner the motor is maintained at a constant speed equal
© %0 7500 .rpm¥ 5%. : : : :

-24 -
S-E~-C-R-E-T
No Foreign Dissein

' De'claséified' in Part - Sanitiied Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4 -



» Aise
w, O

Declassified in Part - Sanitized Copy Appréved' fc;r Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

5-E-C~R-E-T
No Foreign Dissem

- Worm gear 200 1is connected to the output end of the shaft. Mot:i.or.50)<:1
;s.transmit;ed from this worm gear %o gear 252 and worm gear 253. The
latter turns the drive gear of the central mechanism.

(:D " The main function of the central mechanism is to close starting
contact K1 (Figure 36) at predetermined time intervals and to switch
on the AFA-33M camera when observing bombing results.

The central.mechénism is located on base 172 of KPU and consisfs 6f}
a) .thelcentrél_me;haniém proper;

b) eledtromagnet.QBh of the electric bomb release;
¢). setting dial 151.

Gear 257 sits Treely on shaft 285. Plastic cam washer 286 (the
bombing control cam) is friction mounted on the body of gear 257 and
~- 1s rigidly connected to ring 299, On this ring is a depression "a."

A ratchet wheel is screwed to gear 257. Cam washer 286 is thus located
between washer 300 and ratchet wheel 301, Washer 300 is continually
subjected to the action of three springs 302 recessed in the body of
gear 257 and, consequently, continually presses cam washer 2836 against
ratchet wheel 301. Washer 300 is connected to gear 257 by guide pin 303.

Above ratchet Qﬁeel 301 is a hinged lever 304. The lever is not
rigidly connected to gear 257 but is capable of turning relative to
the gear and ratchet Vheel‘3ol.

At the end of hinged lever 304 is pawl 305 which, during the
operation of the mechanism, periodically engages the teeth of ratchet
wheel 301. The pawl is held against the ratchet wheel by spring 312.
The pawl is controlled by means of a system consisting of auxiliary
lever 313 with pin 314 and catch 315, which is held against:the
projection on auxiliary lever 313 by spring 316. Auxiliary lever 313
turns on axis 317, while catch 315 turns on axis 318. .

.In addition, a textolite strip 319 is attached to hihged lever
304 by screws and post 320 is attached to the lever by upsetting. The
end of spring 321, which attempts to turn lever 304 counterclockwise
against fixed support 322, is attached.to the post. ' '

C e Above hingéd bracket 304 is bracket 323 with two pairs of contacts
(:>'A Kl and K2. Contacts Kl are closed by textolite strip 319, and contacts
K2 are closed by cam washer 286. . '

. -28 -
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" Bracket 323. 1is rlgidly attached to setting disk 151. COnsequentb50X1
-when the disk is turned contact K1 will move either toward or away from
support 322/depend1ng on the direction of rotation of the disk. The
. . position of contact K2 with respect to the projection on cam washer
: (:D " 286 will change in exactly the same manner. The cam washer is fixed in .
© & certain position by arm 324 whose tooth sits in the depression of
ring 299 due to the tension of spring 325.

When a current.pulse is applied to the ESBR .electromagnet 284
(when a bomb is released), the uagnet pulls armature 326 into the
core and arm 32k turns around axis 327. The tooth on arm 324 withdraws
from depression "a". ’ ' '

On arrature 325.is a plastic pin 328 which, in its initial
.position, that is, when arm 324 is holding cam washer 286, closes
contacts K4. “hen the armature is attracted into the core or when the
tooth of arm 324 is not in depression "a", contacts K4 are open.

. Contact K5, consisting of three contact leaves, is attached to
base 172. In the free state the middle leaf makes contact with the
upper leaf. ' o ‘

When dial 151 is set on the "oo" position the projection on
bracket 323 presses against the middle contact leaf. This disturbs
the contact between the upper and middle leaves and the latter makes
ccntact with the lower contact léeaf,

. Frame counter 188 iéAmqunted on cover 153 and serves to indicate
the number of photographs which have been taken., Its mechanism
operates from current pulses sent from the camera unit. One pulse is
applied to the mechanism for each cycle of operation of the camera.

The . counter consists of:

1) Electromagnet 329.

2) Ratchet wheel 330, |

3) Counter trlp gear 331 and gea* 332.

Sy Numbered drum- 333,

(:D' - 5) Disk-167;-, I ' | . .

~2¢ -
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Current is applied to the winding of electromagnet 329. Armatured0X1

334 is pulled into core 335, which is hinge-connected to armature 334,

- and pawl 335 turns one tooth of ratchet wheel 330. Trip gear 331 turns

together with the ratchet wheel. The trip gear transmits motion

_through gear 332 to numbered drum 333.

Eacn of the lelSlOnS on the cylindrical part ofthe drun: corresponds
to five frawes.. Readlngs are made opposite an index mark made on the
protéctive glass cover. As the current pulse 1s removed, spring 338
pulls armature 334 out o; ‘core 335 and pawl 336 moves to the next tooth

.. on ratchet wheel 330.- The latter is prevented from turning in the.

opposite.direction by check pawl 339. The numbered drum is seét on the
2ero _position by means of disk 167. :

The command 1nstrunent conua*“a, in addition to the above
mentioned parts, electric heater 18 39, rectifier 198, and an electrolytic
capacitor.

The electric heater is used to heat the KPU mechanisms and the
electric motor in. low temperature conditions (down to -60C C).

- Electric heater 189 is aftached to the lower wall of cover 153 in
KPU. With the cover placed on base 172, the heater is adgacent to the
electric motor. :

" The electric heater fepresents.a-ceramic core wound with nichrome
wire.: The core is attached to the wall of the instrument by means of
a bracket. ' .

Rectifier 198, attached to the side wall of the cover next to
the counter, seves to prevent current from going to the dynamic braking
relay during photographic observation of bombing results. This may
occur when the signal contact X7 in the £ilm holder is left in the
closed position and switch P1 is in the "Kontrol! bombometaniya
{bombing observatlon] position.

The rectlfler passes current going from signal contacts K7 to the
film advance signal light .in KPU but ‘does not pass return current

'+ going through Pl, K4 from KPU.

Basically the_rectlfler consists: of two metal disks 340 with.
layers of selenium 341 applied to them, two spring washers 342, and
two leads 343. The spring washers press against the selenium layer. A
boundary layer is formed between the selenium and the disk to which it

‘ is.applied which has-the property of passing current in only one direction.

" The choke and capacltor are intended to reduce the level of radio
noise.. S

=T -
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, 8. The Drive and Air Pressure Units ' | 50X1
/ .

(Figures 31 and 32)

The drive and air pressure units, mounted in common housing 29,
serve to actuate all mechanisms of the aerial camera and to supply
alr to the camera for the purpose of levelling the film.

, Mounted in the two cups screwed onto éither side of the assembly
are two type MA-LOA electric motors which are of the open type and
operate from direct current with compound exciatation and natural
cooling. The MA-4OA eléctric motors operate in two modes with rating
data given in the Tollowing table: o

. Operating mode Wo 1 Operating mode No 2
"Name for cecuera drive for blower
Voltage . - 26 volts 20 volts
Useful power '_ - ho Qatts ‘ . 206 watts
Speed of rctation ' 9500 rpm & 10% 10,000 rpm + 20%
o ’ -10%
Current 3.5 amps 2.6 amps
Duration oI operation 15 min 3.5 hours

The operating mode of electric motor 8 is short-term, while that
of electric motor 30 is long-term -- up to 3.5 hours. Electric motor
8 serves as the drive for all mechanisnms of the camera, while electric
motor 30 turns fan 31 (blower), which forces air through a flexible
hose to the camera unit for the purpose of levelling the fiim.

Motion is transmitted to the carera from electric motor 8 through

- a reduction gear system 32 consisting of one pair of worm gears U6,
47 and two spur gears 48 and 49,

Jpasmetp e .

Declass

The gear ratio of the -reduction gear system is 30.

In order to protect the camera against damage in the event of
Jamming Or- other malfunctions during operation, the reduction gearing

.contains a friction gear which operates as follows: -

-28-
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Gear 48 sits freely on worm gear shaft 174. End coupling 177 is90X1
attached to key 176 on this same shaft. The coupling has teeth in '
© one end whiéh engage the same type of teeth in gear 48. Coupling 177
. 1s held against the gear by the force of spring 175; consequently,
-(:D motion is transmitted from worm gear 47 through coupling 177 to gear L8.

T T S AR N, vt phme S S0 £ g 4 o oy SR Y A

In the event ofvseizing or other malfunction, when a torque of P -
122.5 to 2k kg/em is created on the output shaft of the reduction Ly
gearing, clutch 177 disengages from gear 48 and slides, whereby motion
ceases to be transmitted to gear 48 and the camera. : = -

. The frictﬁxxcluﬁﬁlis lubricated with 1TsKP lubricant for the .
purpose of creating 22.5 - 2l kg.cm steady torque at the output of the’
reduction gearing.

Nut 170 is used to adjust the tension of spring 175. The output
shaft of the reduction gearing terminates in a fitting to which ,
Cardan shaft 15 is connected 4o transmit rotion to the film holder .
mechanism (Figures 8, 9, and 10).

Llectric motor & is actuated by a current pulse from the command .
instrument after =zach set time interval and operates for no longer
than 2 sec, making 2 complete cycie of operation. During operation
of the camera the motor receives current through a pair of cocntacts

~-which are closed by contact cam 42. The blower motor is switched on
simultaneously with the power switch of the command instrument and
operates continuously during the photographing period.

9. ' The Electrical Cables
. (Figures 30, 30a, 33, and 33a)

All parts of the AFA-33M camera, the command instrument, and
the drive and ‘air pressure units are connected to each other by elec-
trical cables. In addition, a special cable connects the command
instrument with the ESBR button.’

The AFA-33M set,ihcludes two cables and a Jjumper cable for
connection to the AKAFU733 mount . V .

' ‘ The first cable ‘consists of two parts connected to each other by
© - plug 180 and socket 181, . .

- The first part of cable 179 has a common disconnect-type plug 180
by means of which it is connected to the socket of the intermediate
cable installed in the aircraft or to socket 181 of the second part of
cable 182. - SR ‘ o

-9 -
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o At .the end -of one branch is plug 183 which is used for connec’cirg 5OX1
-Athe drlve and blower unit. ’

g At the end ‘of the second ‘branch is plug 184 for connection to the
(:D.w © camera, and at the end of the third branch is plug 347 with a cap whlch
‘ is used. for connection: to AKAFU-33 through the Jjumper cable.

The second part of ccable 182 has plug 185 which connects to the
vcommand instrument. :

On the end. of one branch of the cable is dlsconnect-type socket
181 vhich may be used to connect to plug 250 of the aireraft's inter- -
» mediate.electrlcal cable or to plug 180 of the first part of the cable. ’
On the end of the second branch is two-pin piug 251 for coanection to
the power supply receptacle.

- The intermediate electrical cable is not included in the set. It
is supplied by the aircraft parts manufacturing plant.

“The second electrical'ceble (ESBR cable) 344 (Figure 30) serves
to connect the command instrument to the electrical bomb re.ease
button. :

One end of the cable has a two-pole'plug 345 which connects to
"the two-pole socket on the command instrument, and the other end is
terminated oy a two-pln plug 363 which connects to the bomb release

button.

The Jjumper cable ser&es'for connecting the-AKAFU-33'cemera mount
with a branch of the AFA-.-33M cable. :

It has a four pole socket 348 which connects to plug 347.

The other end of this cable has a four-hole socket 3%9 (special)
which connects to the drive of AKAFU 33. o

-30-
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+ 10. . CARDAN SHAFT . B 50X1
(fig 8:,9; lO) : :

- The cardad shaft'transmits driving power from the reduction gear of
(:D_ the drive mechanism to the camera actuating mechanism through a bayonet
connection., - s : T

o ‘The cardan shaft can transmit the driving power even at pafallel dis-
placement of thé output shafts. of the reduction gear relative to the camera

ractuating mechanism; it ‘glso will transmit - power if the distances between
‘such shafts is varied within the limit up to 60 m. :

' 11. FLEXTBIE HOSE
(fig 1, 2, 3)

The flexible hose consists of a rubber tube with nipples on its ends.

"The flexible hose provides passage for air fromithe blower to the -camera,
and is connected to the blower and to the camera nipple Dy a bayonet coupl-
. N . I3
ing.

‘12. CAMERA MOUNTING

The camera mounting is intended to support firmly the camera on the
aircraft and to reduce. vibrations caused by the engine propellers; these
vibrations affect adversely +the sharpness of photographs. )

. This. camera nounting is manufacturedin three variants: for camera
AFA-33/20M, for camera AFAA33/50M, T5M and for camera AFA-33/100M.

A. Camera Mounting for AFA-33/20 M
S (fig 34)

‘This camera mounting:cénsists of frame 261 with studs 262 and two
cross-bars. C :

The camera mounting is fastened to the aircraft by bolts.

On the side of the frame is a small platform for mounting of the
drive mechanism. The cross~bars 263 are mounted on the frame studs. In
‘the middle part of both cross-bars. are supporting recesses for the camera
(:D trunnions.  Over these .recesses are mounted swing clamps 264, and locks
265 to hold the clamps in place. ' :

-3~
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At the ends. of the cross-bars are placed adjusting screws 266. on +1P0X1 -
-adjusting -screws, from below, are mounted shock—absorbing springs 267.
These springs are-1.1 and:1.6 mm thick and are Placed inisde each sleeve
of the camera rounting. -

(:D ~ Sleeves 268 are placed bve: studs 262 and fastened by clamp rings 269.

T To avoid possible breakage of the. spring during landing or take-off
'PL the aircraft, a felt shock-absorber is Placed at the bottom of each
sleeve. . : R ,

On the adjustingvscreﬁé 266 are placed kmobs 270 which permit to
bring the aerial camera into vertical position. .

. On one of the cross-bars is pleccd a wing screw 271 vhich serves to
fasten the camera trunnion to the hook.

Such a fastening is essential to prevent camera rotation on its trun-
nions during the flight. Felt shock absorbers are placed under the mount-
“ing frame to further reduce the camera vibrations.

. B. 'Cameré:Mounting for AFA-33/50M, AFA-33/75M
 And APA-33/100M (fig 35)

Shock-absorbing arrangement of the camera mounting for AFA=-33/50M

and AFA-33/75M is similar to that for AFA-33/20M.

The difference in construction of.caméra mounting for AFA—33/50M
and AFA-33/75M,»as.Compared to camera mounting for AFA-33/20M, consists
in that instead of studs and base there are provided special components .

for mounting the camera.

Y e

Such a special mounting consist of two separate plates on vhich are
welded sleeves with external thread.

On ‘the ehds of each.of these plates are two holes for the'bolfs with
which the plates are fastened to welded brackets.

The brackets have three pairs of holes for fastening with the bolts
to the plates. By fastening the plate ends with the aid of bolts passing
‘through any one of the mentioned pair of holes,. it is possible to secure

) three different positions between the planes of the brackets mounted on
(:) the longerons. ' : '

Either'maximum; mediuin or minimum positions may be. selected depend-
ing on the model of the airerafi. '

‘ To the neérvplate is veided—on'a small platform with four holes. On'
this small platform are mounted and Tastened by four bolts ‘the ‘drive and
blower assemblies. R -

-2 -
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The sleeves erh their shock-absorbing springs of the upper frame of’ '; ~
“the camera mount are inserted into the sleeves on the angle iron; the 5OX1
frame is then fastened to clamp rings.

o .
b
<

The caners. moun'tlnb for AFA-33/ 100M is a.nalogous 'to that for cameras
Q)  ara-33/501 and ATA-33/750.

The only difference {is that instead of 1.1 and 1.6-mm springs
placed in the sleeves of camera mounting for AFA-33/ 50M and AFA33/75M,
the camera mountmg for- AFA—33/ 100M has two 1.6-mm springs.

- NOTE: The menuoned cemera mountings are not included in the aerial
camera as sembly, but are made by the factory on - special request.

13. PACKING
(fig 39, 40, 41, 142)

A1l parts of cameras AFA-33/20M, AFA-33/50i, AFA-33/7T5M or AFA-33/
100M are packed in two boxes. In the first box is placed the cassette
with the portable board, and in the second all other components.

14. INTERDEPENDENCE OF THE AERIAL CAMERA PARTS AND
DESCRIPTION OF ELECTRICAL CIRCUIT OF CAMERA
AFTA-33/20M
(fig 36)

For proper performance of all the camera components they must be con-
nected in the following manner: +the camera is first mounted with its
conical portion of the trunnions on the camera mounting. Then the cassette
is mounted on the camera and the slide plate is opened.

The drive and blower assemblies are mounted on the frame of'the
“camera mounting. . The reduction-gear shaft of the drive mechanism and
the exit shaft of the camera are comnected by Cardan shaft 15 (fig 8).
The air-blowver: nlpple is connected to the camera nipple by & flexible
hose. :

The command 1nstrumen£ the drive-and-blower assemblies and the
camera are connected to each other by an electric cable. One end of’
"the cable with a uWO-pln plug is connected to the power line.

Q:D ' The curvent is admitted to contract pair 9 of the termlnal box
;- (of KPU), and then through fuse PR1 to commdn switch V7, to_ upper con-
" tact plate K5 (on dlagram shown ae lower) and to electrlc heater switch

- %2 -
S-E-C-R-E-T
v No Eorelgn Dissem
Declassified in Part Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



2 e

T L

4

Declassified in Part - Sanitized Copy ApprE)ved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4
o o S “No ForeigniDissem »

Current is supplied to plus wire 1 either through switch V¢ or 50X1.
through contaé¢t K5 when the setting dial of KPU is set on "GO . At '
this time the lower pair of the contacts will close (on the electric dia-

R granm,the upper). ’Now_lamp Ly will glow indicating that the current is
<:> flowing. - Camera AFA-33/20M can operate in several modes.

A. Photographing with a Set Inteval

In this case the function of KPU is reduced to supplying tothe RDT @ﬁ gy T
of the camera, and consquently to the camera actuating motor, current Tt
pulses of specified duration at predetermined time intervals. When
‘photographing at intervals through the upper pair of contacts K. and N
-switch Py, the current is fed to contact KL (on KPU is inscription “Interr‘\
val). When switch By (button "Start") is turned on the current passes 7 T -
through the lower pair of contects K5 to the motor armature of the com- |
mand instrument Mj; and then passing through the system of the rpm
regulator Ry and'K3 is admitted to the minus wire L. The torque from
the motor shaft is transmitted to gear 257 (fig 29). :

Swing lever 304 becomes engaged with its pawl 305 to ratchet wheel
301 and moves together with it toward contact Ky, '

When plate 319 closes . contact Kj, a current pulse will be
admitted to the camera. Then pawl 305 becomes disengaged from ratchet
wheel 301 and swing lever 204 under the tension of spring 321 is
retracted bacl to stop 322. After this pawl 305 again comes in mesh
with ratchet wheel 301 and the swing lever again begins to move toward
contact K;. Now again, after contact K; becomes closed, lever 304 will
be again, retracted back to the stop, etc. Taus the swing lever 304 will
make reciprocal motion between stop 322 and contact K . The time interval
between two successive closings of contact Ky depends on the distance
between contact Ky and stop 322. The greater the distance, the longer
will be the time interval between two successive pulses sent to the
camera. Since the position of contact Ky is determined by the position
Of the setting dial of KPU, therefore the time interval between two
successive current pulses will also depend on the setting of the dial.

At the instant ofaclosing of contacts Ki current will be supplied
t0 the relay winding of the dynamic brake (eireuit ORl) through wire
2 in the camera (see. fig 63). '

As a result of reiay tripping, the middie plate of 'Ky of this
(:> relay will disengage from the uppervplate and engege the lower plate.

. Current will now flow from wire 1 through series winding SO 1
- and armature Ya 1 of -the camera motor. Prior to this current was pass=-
ing only through the parallel winding ShO 1. - The armeture now begins
to rotate. L S

- %4 -
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The torque from the motor is transmitted by Cardan shaft 15 (fig 18)
. to power distributing mechanism (beginning of the operating cycle); as a°0X1
result of this cam 42 begins to rotate (fig 8) and closes blocking con-
tacts K§ prior to the breaking of contacts K3 and KPU. Now the current

will be admitied to relay

OR 1 only through contacts KG6 during the rest

@ of the cycle. Vhen cam ‘Ah25 will turn with its depressed portion toward .
. contacts Ks, then the latter will open and current will stop flowing to
the relay winding of dynamic braking. The middle plate of K 10, acted on
by the spring tension, will contact the upper plate and, thus, short-cir-

cuit the armature. Motor

armature of the camera drive will stop until

the next closing of contacts K.

: During the motor operation motion is also transmitted to the cassette
- through a drive pinionand driving pin 23. Spool cam 204 and gear 205
are norin mesh and begin to advance the film in the cassette of the

second half of the frame (

‘beginning of the cycle).

During the advance of the £ilm, eccentiic 231, wvhich is connected ,
to central shaft 206, begins to press on the table roller and gradually

lower the table.

When the film has been advanced %o the desired length, the spool
cam becomes disengaged from gear 205 and the movement of the film stops;
however, the central shaft with eccentric 231 will continue to rotate.

After acertain period
the attached frame of the

eccentric 231 will f‘uily lower the table over
camera., With the table lowered, air pressure

in the camera rises to a specified value, thus pressing the film to the
table and aligning the film with the focal plane.

During the advance of the film motion from the distributing mechan-
. ism 1s transmitted to counter 7 and to winding of the shutter. When
the table has been fully lowered over the attached frame and the film
has been tightly pressed by the air to the table, then the shutter is

ready for operation.

When cam 107 (fig 1k,
presses the fork pin 108

15) has rotated through & certain angle it
out of the slot of driving gear

Motion is transmitted framthe driving gear to the disk gear. In

their rotation the disks will open and close the camera lens, thus
-effecting the film exposure. Simultaneously with operation of the

shutter, contacts K 8 (fig
and KPU counter will also
@ (clock, level and counter)

electromagnet of. counter 0

330 (fig 29) vy one ‘tooth.

Declassified in Part - Sanitized Copy A

36) for the lamps of recording instruments
close. Readings of the recording instruments
'will be photographed on the film while the
EML KPU' will operate and rotate ratchet wheel

-3g -
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Then, after oi)ération of the shutter, the cassette eccentric 231 50X1 .- P
Will turn a.nd raise the table, releasing the film.

: . The spool cam in the cassette now again will mesh with gear 205
CD ‘and will adva.nce the f£ilm from the unwinding spool to the wmd.lng spool
> (flrst half of the frame).

Movement from the camera section is transmitted to the shutter
throughout the entn_re perlod of operation of the apparatus.

- During the rotatlon of cam 107 with its geared sector 10h the
latter engages the gea.red sector of the drum. The drum, durlng its
rotation, winds the sprlng. : .

After the completion of film advance (prlor to the opening of safety
"~ covers and lowering the table) contacts K 6 will open. Thus the winding
plate of this relay quickly disengages from the lower plate and engages
the upper plate, thus shorting the Ya 1 winding.

-Since armature Ya 1 continues to rotate due to its inertia and due
to the presence of magnetic f£ield caused by shunt winding ShO 1 of the
camere motor, an emf is induced in its winding. The kinetic energy of
swiftly rotating armature is converted into electric energy, which in
turn is converted into heat.energy.

Thus,to the drag'fqrcés of the mechanism which help to stop the
rotating armature is added another, more effective, braking force.

During the advancé of the film current pulses are admitted through
the meking-and-breaking contact X 7 ..,o the lamp L3 ("Winding"). The
leamp now flickers.

Mechanical signaﬂling is effected by rotation of a signal disk
in the cassette mounted on.the semi-shaft of the unwinding spool. The
camera operating cycle is completed when the table and cassettee are
fully raised and the pointer on the driving shaft of the cassette is
opposite 1nscr1;¢10n "Free."”.

"In such a p051t10n the slldlng plate can be closed and cassette
removed. .

B. Phoﬁographic Control of the Results of Bombing -

"-(;D . In such a case the electric cable of ESBR is connected by its
‘ plug to the socket of KPU and by the other end. to the bomb-release
buﬁton. '

Switch P l is turned—on in its downward position (to KPU -- in
position “Control of Bombing").. dJust before bomb release, the KPU
' is switched on by pre351ng button "Start" VI. Current is admitted

-3¢ —
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'through contacts X 5, swrtch P1l a.nd con’cacts KL to lamp L 3 ("Ready 5dX1

“for Control of Bombing"). This lamp will glow only if contacts K L

are closed, ‘and this will occur if the electromagnet of ESER 28l

it

(£ig 29) is d-energized end pawl 324 has entered recess "a". Current

will also be admitted through contacts K 5 to motor M 1.

When the motor of KPU operates, gear 257 rotates at constant rpm.
Pawl 32k holds cam washer 286 from rotation.

At the instant of pressing the bomb-release button (for 0.2 to
0.3 sec), electromagnet 284 operates, pawl 324 releases cam washer 286,
vhich begins to rota:te vith gear 257, contacts X 4 open and lamp L 3

~goes ou't. _

~After a cef‘ca.in pe’riod., depending on -the position of bracket 323,

which is set by the yellow index on the dial, the projecting part of

cam washer 286 will close contact K 2.

Thel current will pass through closed contact K 2 and along wire
2 to relay winding OR 1 vhich in turn will connect camera motor for

continuous operation.

Cam washer 286, while rotating, will hold contacts K 2 closed for =~ = 3%
25 sec vhile the protruding part of the washer passes over the plate .

of contacts K 2. During this time lamp L3 will flicker indicating TR
advancment of the film. Then the cam, after a complete turn, will L
return to initial position and will be- held there by pawl 324, vhen : e

1", 11

~ the latter enters recess "a .

Lamp L 3, whlch ‘had momentarily stopped flashing, begins to glow
again. During 25 seconds of continuous operation of the camera
it will take approximately 12 to 13 pictures, of which 2 to 7 will be
taken prior to bomb explosion and lO to 6 after explosion.

Opera.tlon of . mechanlsms in preparation for next photographing
cycle is carried out. in the same sequence. During the operation of
KPU in this mode, -the swing lever 304 will close the contact plates
of contact K 1, howeVér the current will not flow through them since
the contaect K 1 in this case will be still disconnected.

After comple tion of photographing it is necessary to disconnect

' the comand instrument or to set the dial into position " 0" so as

to prcven'l, wear of the mstrumen'b mechanisms.

When contact K b is closed during bombing control, the current

, -vould flow through wire 3 to con‘tact K7 in 'the casset‘be ~if selenium rectifier
: Vn vere not present. -

-37 -
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If the cam for electrlc s:.@la.lllng of . £ilm advance (located

~in, the cassette) would have been in position ‘at vhich contacts K 7 were

closed, then . current.would have passed to winding OR 1 and would have
ac uuated the drive motor, 'thuo upsetting the coordinated performance of

‘ camera AI‘A—33M.

Rectifier V. mcorpora:ted in KPU will not conduct current in this

dlrectlon, but W:Lﬁ pa.ss ‘the dc current from K 7 to KPFU unhindered.

- C. Ind:.vmdual Photographs and Continuous ' r
- Operation ' '

Femo,
L e

Individual phdto'graphs' are :taken by pressing button Kj.. .

Se’c'l,:.ng dial is placed in.position "<oQO". The middle plate of
contact K 5 in this case (according to diagram) is connected to the top
plate. Normally, <the middle plate of KFU. is connected to the lowver
plate. '

Thenthe current is admlttcd 4o the first wire when switch V1 is

turned. off (button on KPU “"Stop" is pressed). Now the XPU motor does not

operate. By pressing down the button Kn wires one and twe are connected
and current is then admitted to winding OR 1 of the camera; nov the .
camera begins to operate. When the button Ky 1 is released the wires )
one and two remain connected only through contact K 6 which will open

at the end of the camera cycle.

Switching-on for continuous mode of operation is effected by
switeh V 3 which is connected in parallel with button K,. :

The setting di"al_ is placed in position " OO ",

15. INTERCONNECTION BETWEEN PARTS OF AERTAL CAMERA

AFA-33/50M, AFA-33/75M and AFA-33/100M

‘Since the mechanisrs of -power transm_Lssn.on to the shutter and cassette

are fundamentally identical for all types of AFA cameras (rig 9, 10),
the interac¢tion of the assembly components is -also almost 1d.ent1ca.l

with an cxception that cameras AFA- 33/75M, AFA-33/50M and A’FA-33/lOOM
which are equipped with YLouver" shutter have over the lens: inside the

camera a safety cover.

A% the instant when the £ilm is being advanced in the cassette, in ‘(tuw
the lens section of the camera the shutter is being cocked and. the lens
cover opened. :

pvd

—
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" When' the table in the cassette is fully lowered over the attached

frame and the film pressed by the table to the frame, then the lens covers

'will be fully open and the shutter ready for operation.

When the’winding geér,SB.of the shutter and release cam 122 have been -

turned through a certain angle (fig 9, 10), the release cam shifts upper
lever 133 t6 the side and thus releases the oscillating lever 131 of the
shutter (fig 17).. o

Thellatter.ﬁndeg tﬁé‘action of'spring 128, actuates the shutter, i.e.,

© exposes - . a picture frame..

Simultaneously withjihefoperation of the Qhutter the contacts will

be closed in the camera -section, which will switch on for a certain period.
of time the lamps of recording instruments (clocks, levels and counter) - -

so that their readings can be recorded on the film. After operation of
the shutter, cam 288 will close contact 289 X 9 (fig 36) and transmit a

“current pulse to the oscillating camera mounting. If camera AFA-33M is

mounted on AKAFU~33 mount and is connected To it by an electric cable,
then the motor of AKAFU-33 mount begins to operate and to oscillate the

- camera frame.with the camera (continuous operation of the camera).

- During further mbvement transmitted from distributing mechanism
of the camera to the cassette and shutter the lens covers in the lens

. portion of the camera will c¢lose under the action of springs 69 and 70.

Now ectentric 231 begiﬁslto rotate and the table,under the action of
spring 234,rises o its initial position. The rest proceeds in a menner
similar to that with.camera AFA-33/20M. Electric heater of KFU is

~ turned  on by switch V 2 (fig 36) vhen camera AFA-33M has to operate

at temperatures between ~159C to -60°C. The clock and shutter heaters

are turned on automatically by thermostat TR 1 when +the tenmperature drops’

between = +3° to + 13°C.
| 16. - INTERCONMMECTTON OF AKAFU-33 PARTS WITH AERIAL
~ 2 CAMERA AFA-33M -
(£ig 362)

To ensure proper peifofmance of camera AFA-33M all the units of

'KPUp, the camera AFA-33M, the drive and blower assemblies are connected

to each other by an electric cable (from AFA-33M assembly). The camera
mount AXAFU motor is connected to electric cable through an intermediate
cable which is part of the AFA~33A assembly.

_ In the given'variéhf the_electric cable AKAFU-33 and the control
panel are not used in the circuit. In this case KPUs performs the func-
tions of a-control. panel, which is part of AFA-33M assembly.

_The émﬂleﬂintervél éet on KPUp when operating with AFA-33M and

V‘AKAFU-33 should bé not_less than 4 sec. AKAFU-33 in conjunetion with
- AFA-33M can execute three types of photography:

-

- %9 -
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Plane photography (one-strip) B
Two-strip photography
) Three-strip photography
/ ' . ’
uSwitching'of AKAFU-33 to a desired type of vhotography (number of
strips) is carried out with the aid of switch P3 mounted on the motor

- housing of AKAFU-33. Position of switch P3 lmob for two-strip or three-
.Strip operation is marked:by.labels placed on the housing of AKAFU-33

motor.

';. ' One-strip Photography
(rig 36a)

To Bring AKAFU-33 from ahy position to one-strip position it is

‘necessary to set the Pp switch on KPUs into position "Off". , £

When the common switeh of the command instrument Vy is turned on,
the current from power line will travel along wire 9 through fuse PR 5
through switch V, through switch P2 (point A), through contact Ki1 %in

AXATU-33) to winding OR,. -The relay will now operate and close contact

K1k, so that the motor will operate until the cam by its sector will
brealk contact Kyj. The cam sector. is set in such a position that the
breaking of contact Kj3 takes place before the oscillating frame reaches a .

_horizontal position. The frame of LXAFU-33 together with mounted on it
‘camera AFA-33M will continue +o move (due‘to inertia of the motor arma-

ture) for a certain time after opening of contact Kyp until it stops in
an exactly horizontal position. Now the optical axis of camera will be
directed vertically. E

T
T

When the coﬁtact K71 is broken, current will stop flowing through
relay ORp winding and the relay will switch the contact; now the motor
will stop. The frame of AKAFU-33 now remains in this position.

S 2. Two~strip Photography
(rig 36a)

To switch AKAFU-33 to the two-strip operation it is necessary to
place the knob of switch P 3 in position S (two-strip photography) .
After this set the AKAFU switch on KPUp, in position "On" (P2 of point
V). Then press button "Start" on the command instrument, thus turning
on the common. switch V1. Now the current through contacts K5 will be
admitted to motor My of KPU2. Passing through a system of rpm regulators
Ry and X3 the current is admitted to neutral wire k.

- Now the motor;thiough a system of gears and levers,will close con-

tacts K; and send a current pulse to the camera. This is followed by
an operating cycle ‘'of camera AFA-33M, ‘At the end of the cyecle, i.e.,

-Q0 -
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after operation of the shutter .camera contacts close and send & 50X1
A 4

. current pulse along wire 7- and through switch P» set in position V to

KpU2; along wire 8 to relay winding OR2-of the AKAFU-33. Relay ORs is

- now actuated by this current and switches over contact K )y, thus turning

‘on the motor of AKAFU-33 which begihs to supply power at the output
shaft. When the output. shaft begins to rotate, the two-strip photography
cam with its sector will recede from. the spring of contact Kyo. :
Now contacts gswill close and the current from command instrument
%3 along wire 1 through switch P 3 (type of photography),
which is set in position S (two-strip photography), and further through

. contacts S%g,along vire 7 %0 the command instrument. At this instant the

current p

se from the camera contacts has not yet ended, 'so that there
‘will be- two parallel circuits. The fiPst circuit consists of wire 1,
circuit.of camera pulse contact and wire 7. The second circuit con-
sists of wire 1, switch P3 circuif, point S (for two-strip photography),
contacts Ko and wire 7. - The duration of simultaneous operation of both
circuits is determined by required value of time overlap for transmitting a
pulse from camera contacts Kg to the beginning of closing of two-strip

The time overlap, i.e., the instant of simultaneous operation of the
two circuits, is needed to- avoid a dead position, which is possible in the
case when the current pulse from camera contacts K% will end before the
£KLFU-33 cam has receded from the spring of contacts Ki2' :

When contacts Kyo are closed the current will travel through the
second circuit and then along wire 7 to KPU through switch Pp set in
position V, then along wire 8 to relay winding ORp of AKAFU-33; as a
result of this current will be admitted to the relay winding of AKATFU-~33
even after the pulse from the camera has ended. The driving pin. on the
crank, while rotating, will carry along the connecting rod, which in

 turn will force the oscillating frame with the aerial camera to move from
- one” extreme position to another extreme position. At this instant the

.contacts Ky» open. Now the relay winding ORp becomesde-energized and
its contact Kil is switched over in such a manner that the armature of
the AKAFU-33 motor is.shorted and the motor stops.

When next pulse arrives at the relay winding ORo the oscillating

,frame will return.to the initial extreme position.

Thds,to éach pulée‘suppliéd to the AKAFU-33 relay there will correspond a
shifting of the oscillating frame from one extreme position to another,

with an appropriate delay during which one picture frame is exposed.

. 3. Three-sirip Photography
(fig-36a)

For switchingfofAAKAFU-33 %o three-strip photography, set switch
P3 into position-D,(threeéstrip photography), then turn on the AKAFU-33

- switch on KPUp (pp point V) and finally press button “Start" which in
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.. the commnand instrument comes into action and transmits through its coruuce
system a pulse to AFA-33M.  The latter, after completion of the operating =
-cycle, will send from contacts Ko a current pulse through wire 7 and switeh .
L Po (point V) o the command instrument and to windingyORy of ‘the AKAFU-33
e@ ‘ ~motor. The relay now will switch on the motor. Torque of the motor is -
i : - transmitted to the output shaft through a worm gear. -The three-strip
photography cam rotating together with the shaft will disengage its sector ‘
- from the contact K13 spring,in consequence of which the contact will close. > . -
! .. . .Therefore, current to. the relay winding ORp will continue to be admitted‘??" e T
U . even after the pulse from the camera has ended. BN

{
? _
j . turn connects common switch Vi of KPUs. When the switch V1 is'turned gy
1
i

‘ . : V ’ et T
The driving pin of the erank while rotating will carry along the LCTUNEN

: -connecting rod which will shift in turn the oscillating frame with SR
o aerial camera from the middleto the eitreme position. At this instant - L :
. . the contacts K13 break, the reley ORo becomes de-enegized and the motor .

* stops. = 7Y ‘ , -

, After operation of the shutter of camera AFA-33M the contacts

will again send a current pulse to the AKAFU-33. The oscillating frame
will being to shift from extreme position to the initial position until
the first sector on the cam reaches the contact terminal and breaks
contacts Ky5. The motor will now stop, relay OR, will stop the inertial -
movement of “the motor shaft and the oscillating frame will occupy the

initial extreme position,being ready for the next exposure.

Similarly to the discribed procedure during operation of the AFA-33M
shutter, the AKAFU-33 will move from the middle position to the next
. extreme position (the angle between sector Wo 2 and No 3 on the first cam
is 90°) .and then from. extreme position to middle position (angle between
sectors No 1 and No 2 is.90°). Then the operating cycle of AKAFU-33
repeats again. " ~ L :

—42-
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APPENDIX TO SECTIONSOX{ .

Aooendlx No 1

’l‘able of altltude ranr*es at wh:Lch aerlal photographs may be made

for various fllght opeeds and exposure times

Fo‘ the AFA-33/20H:
. Exposure | " “‘llght “speed in lkm/hr '

: [ 200 250 3oo 350 LOCO LSO 500 550 600 650 700 750 8060
‘1/50 sec | 2220 2780 3330 3380 LLLO 5000 5550 6100 6660 722Q@ 7780 8300 8800
. 1/100 sec | 1100 1380 1660 180 2220 2500 2780 3050 3330 3600 3890 4110 LL0OO

1/200 sec 550 690 830 970 1125.1250 1375 1500 1660 1800 1940 2080 2200
uxposure Fll?ﬂt speed in km/hr
"~ - |850 900 950 1000
1/90 sec |9400 10000 1000 11100
. 1/100 sec|Li700 5000 5250 5500
.1/150 sec| 2370 2500 2630 2800
For the AFA=33/50H:
Exposure : Fliéht/speed in km/hr S
200 250 300 350 LOO LS50 500 550 600 650 700 750
1/75 sec | 3700 1620 5550 6480 7L00 8330 9250 10180 11100 12030 - -
1/150 sec | 1850 2500 2750 3250 3700 L150 L625 5090 5550 6000 6500 6900
1/300 sec’| 925 1160 1375 1625 1850 2080 2300 2550 2775 3L60

E}:posure. Ilight speed in km/hr

- | 800 850 900 950 1000
. 1/75 sec - - - . -
“1/150 sec | 7L00O 7850 8330 8780 9200
1/300 see | 3700. 3900 1170 LLOO L4650
. -43-
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s _ . o BOXT Y,
s For the AFA-33/75M: S LTl
. Exposure | v l‘llf‘ht speed in km/hr
SUPRE 1200 50 300 350 00 150 500 550 600 650 700 750
1/75 sec “550 69500 9330 9720 11100 ~
1/150 sec {2780 3470 L4160 4860 5550 6250 69:0 76&0 8330 9030 9720 1oLoo
1/300 sec |1390 1740 2360 2L20 2780 3120 3L70 3820 1,160 1500 1,880 %520
| “‘ExpoSﬁre “T1light speed in kmn.nr
| €00 BSO 900 950 1000
1/75 sec - - - -
, 1/150 sec 11100 11800 -
1/300 sec | 5550 5900 6250 6600 6950
For the AFA-33/100H:
Ek.osure ' Flipht sneed in lan/hr
F 200 250 300 350 L0O L50 500 550 600 650 700 750
‘1/75 sec | 7L0OO 9220 1;100 -5 9590 10;30 1£§ " 15300 - - - -
'1/125 sec | L5LO 5680 6800 7950 6 -
1?200 sec | 2770 3470 1170 LiB60 5550 6250 6850 76LO 8330 9030 9720 1osoo
o Expésure Flight speed in km/hr
: ' 600850 _ 900 950 1000
1/75 sec - - - - - .
. 1/125 sec | ~ - - -
©1/200 sec | 11100 11800 12500 -

-44 - .
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Table of Light Filter Factors

50X1

g

-

: ;\\*‘~\\\<\Pesi~n;tlon'and 1 ‘ .
' Filter Color " |. Zhs-18 0S-1h - KS-1L

Type pf Film

Domestic Janchromatic A
- Aerial Photography Film

1.7%0.2 [2.7% 0.0 7£1

. Appendix No 3

Parts List, Weights and Dimensions

: Components'of the AFA-33/20M, AFA-33/50M, AFA-33/75M, and AFA-33/100M

_-cameras .come in two boxes (see Figures Lo, 11, and L2).

" The oomplete'set'for,the AFA-33/20M camera includes:

20 .;uﬂch

~45-
S-E-C-R-E-T
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Part . S
No : ' o .. NAME Quantity
1 . . 2. 3
L Camera with cone,. obgectlve lens unit, clock lens cover,
and light filters ZhS<18, 0S~1l, and n:-lh 1
2 ¥Film holder with two °pools 1
3 Command instrument with dovetail nountlng plate 1
L | Drive and air pressure asoembly 1
5 - | Cardan shaft ) 1
6 Flectrical cable 1
7 ‘Electrical cable 1
8 Flexible hose - - 1
9 Drive handle . 1
10 | Film holder handle 1
11 Key to film holder 2
- 12 Attachment for openlng slide plate 1
13 Camera cover : : 1
1k Hipple 1
15 Contact with brush 1
16 BP-20 safety fuse _ 6
17 Universal. spanner. wrench 1
13 Soring for mount b
19 Can with non-?ree21ng 2TsKPa lubrlcant (70 g) 1
1

f Y

e
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| 21 | Can with 1TsKP lubricant (20 g) ‘ | A% a7
i .22 Can with GSA lubricant (20 g) : ' 1. o
;(:D : 23 Brush-for MA-LOA electric motor , _ oo
. 2L Spring for MA~LOA electric motor . LA LT
: 25 Brush for MU-010 electric motor ' R 2 o 3T
i 26 | “Cover for MU-01l0 electric motor ™~  « 2 -
27 Wrench (for round nuts) ' 1 ot
28 Aircraft electric bulb, 26 v, 5 w L8 e
29 Miniature bulb, 26 v, 0.15 a or 0.12 a 10
30 Cloth, -30 ¢m x‘15 em 2
S 31 Film holder boX | -with carrying board 1
32 | Box for complete set 1
33 Description of the AFA-33M. 1
3l | Data card (log) .. 1
35 Description for MA-LOA 1
’ 36 - Certificate for Mi=LOA- 2
P 37 Certificate for MU-010 1
38 | .Certificate for clock 1

The complete set.for.the AFA-33/50M, 75M and 100 M cameras includes:

Part

y No : ' NAME - o Quantity
1 : ‘ , > T 3
1 ~Camera with cone, obgectlve lens unlt, clock, lens cover, '
and light filters ZhS-18, 0S-1l, and XS- lh 1.
2 Film holder. v1th two spools
' for the AFA-33/50M 1
 for the AFA~33/75M 1
for the AFA-33/100M 1
3 Command 1nstrument with. dovetail mounting plaue : 1
L Drive and 2ir pressure assembly 1
5 Cardan shaft 4 ) . 1
-6 Flectrical cable =~ - : ' , 1
‘ "7 Electrical cable 1 1
: 8 | Flexible hose. - 1
. 9 ‘Drive handle : 1
. . 10 Film holder handle .- 1
(:) 11 | Key to film holder 2
12 Attachment for openlng slide plate 1
13 {. Camera cover 1
' 1l Nipple ’ 1
o ‘15 Contact with brush 1
5 16 | BP=20 safety fuse. 6
A ' o T =46 -

- ' - : . 8=E=C-R-E-T
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-1 2 ‘% 50Xx1
17 | Universal spanner wrench . : 1.
-~ 18 | Soring for mount - ‘ ' i
5(:>" 19 | Can w1€h noq—freez1ng 2TsKPa 1ubrlcant (70 g) 1
o . 20, | Punch- L
21 Can with lTSnP lubrlcant (20 g) 1
22 Can with GSA lubricant (20 g) 1
23 | . Brush for MA-lOA electric motor b
24 | Spring for MA-LOA electric motor i
25 | Brush for MU-010 electric motor 2
26 Cover for MU-010 electric motor 2
27 Wrench (for round nuts) L
- 28 | ‘Aircraft electric bulb, 26 v, 5w 8
29 Miniature bulb, 26 v, O 15 'a or 0.12 a 10
30 Klectrical cable o 1
31 Cloth, 30 cm x 15 cm 2
32 | Film holoer box with carrying board 1
33 Box for complete set
for the AFA-33/50M 1
for the AFA-33/7SM - 1
. | for the ATA-33/100M 1
3L Description of the AFA-33Y 1
35 Data card (log) - '
A for the AFA-33/50M 1
for ‘the AFA-33/75M 1
, for the AFA-33/100M 1
36 | Description for MA-LOA 1
37 Certificate for MA-LOA 2
38 Certificate for MU~-010 1
39 Certificate for clock 1

The film holder with two spools and film, the camera with objective
lens unit, and the command instrument, drive and air pressure assembly, Cardan
shaft, flelDle hose, electrical cables, light filters, and clock comprise
the fllrht set for the AFA-33M (see Figures 1, 2 and 3). :

'.No Forelgn Dissem

»DedasgﬁedhwPaﬁ-SaanaﬂCopyAppmwedforRebase2013M1M8:

Variant | Flight Weight, Stowage Weight, | Packaged Weight,
’ ' kg - kg kg {@
F,(:D AFA-33/20M . not more than 72 not more than 140 | not more than 185 ‘
, AFA-33/50M not more than 80 not more than 150 { not more than 235
! AFA-33/75H | not more than 85 not more than 155 | not more than 250
AFA-33/100M | not more than 95 not more than 165 | not more than 285
e
S«E-C=-R-E-T
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‘ Oférfall_dimensions of the camera with mount (mm):

s 50X1
AFA-33/20M - (620 x 773) x 570 x 510

i

i

1

i

!

! .

. o AFAS33/50M (765 x 950) x 7hS x 815 ,
- - | 0 AFA-33/75M (765 x 950) x 7h5 x 8LS . iy
R o , . AFA-33/100M (765 x 950) x 7L5 x 1075 SRR :

P NOTE: Dimer_l,s'idns' in parentheses are those of the minimum énd maximum

width of. the camera nount which is achieved by extension of the angle plates
(when.using tne f‘actory-supolled camera mount)..
' Over-all dimensions of the command instrument (mm): | ‘

vl80 X 190 x 123.

Stowage dimensions (mm):

Variant o Camera Box ‘ Film Holder Bo?;: v
_— 1',“6 -\
ATA-33/20M , 767 x 477 x 852 _ 512 x 310 x 602. .
AFA-33/501 672 x 621 x 812 . " TR
AFA-33/75M ' - 672 x 621 x 812 oo ~
- AFA-33/1004 682 x 613 x 982 "

Package dimensions (mm):

Camera Box

AFA 3)/2OM AFPA=33/50M, 75H AFA-33/100M Film Holder Box
915 x 590 x 10h2 800Ix“725 x 980 _ 822 x 720 x 1160 | 652 x L12 x 780
}
—4@-
S-E-C-R-E-T
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SECTION TWO

INSTRUCTIONS ON OPERATION AND TECHNICAL SERVICING COF THE

™ T Y AT e el v | Mmoo msbin, § e

. ' - AFA-33M AERIAL CAMERA

PO,

S I.- Bésic Regulating and Technical Data

The AFA-33M aerial camera must possess the following basic
adjustment and technical characteristics: ‘

A ’ ‘ 1. The caméra:must_operate reliably at a voltage of 26 &;:10%.

At 23.4v the end of the.cycle should oceur with the film holder
table in the extreme uppermost position. Continuous operation should
not be observed at 28.6v. The duration of the operating cycle should
not exceed 2 sec¢c at a voltage of 26v and temperatures from +15° C to
4250 ¢, S ‘

2. Current consumption of all units of the camera with the KPU
electric heater, clock recorder heater, and shutter heater turned on
for the AFA-33/20M, 50M, 75M, and 100M cameras should not exceed 13.5a
at a voltage of 26v and temperatures Trom +150 C to +259C. Current
consumption at a -temperature of -60° C with electric heaters on should
not exceed .16a. - . " '

3. 'A 20 amperé'fuse<must be installed in the aircfaft'electrical
network which supplies the camera.. : C

4. The electric motors of the camera and tleair pressure unit _
should operate at 9500 rpm X10% at 26v and under rated load, while the
no-load current of the motors.should not exceed 2.2a. '

The KPU2<electrié motor musi operate at.8700‘f 88 rpm (without
regulator at 26v and the rated load moment of 40 ge.

5. True shutter exposure times must lie within the following limits:

P . &) Iris shutter in the AFA-33/20M

! (:Df B . At 1/50 sec | from /42"  to  1/72 sec
D o . At 1/100 sec: . -~ from 1/87  to ' 1/133 sec
; 4 . At 1/200 seer .. from 1/167 to - 1/250 sec
| - 49 -

S-E-C-R-E-T -
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b) Louver shutter in the AFA 33/50M ana AFA-33/75M
C&t 1.75 sec f ‘j from 1/65 . to 1/9% sec . ..
At 1/150 sec o from 1/130 to  '1/188 sec L
At 1/300 sec - - from 1/261 to ~ 1/375 sec

¢) Louver shutter:in the AFA=33/100M

At 1/75 sec . . from 1/65  to  1/9% sec

At 1/125 sec . from 1/10k to 1/156 sec
At '1/200 . sec‘ | from 1/167 to 1/250 sec

6. Mechanlcal adJustments of the AFA~-33M camera must correspond

- to the follow1ng taole'

Name of Element Subject o Mech. Adjust. in

No - * 'Mechanical Adjustment ‘Revolutions of
‘ : ' Manual Drive
1 ' ZExposure . ‘ : : : 0.
2 : Closing of .Protective Covers ' not less than 0.25
3 Beginning of Closing -of AKAFU pulse contacts - 0.5 - 1.5
L Extinguishing of Lights of Recording _ g
Instruments _ not more than 1.0 ‘
-5 Separation of Table From Detachable Frame R
’ of Camera (Beginning) 0.5 = 1.5 A
6 Beginning of Film Advance . 1.25 - 2.50 .
L1 End of Film Advance 7.25 = 8.50
g Beginning of Opening of Protective Covers . not later than 9.0
9 Pressing of Table Against Frame (at Pressure’
of 130 mm HpO for AFA-33/50M, T75M, 1O00M,
- and 110 mm HpO for AFA-33/20M) ' 8.5 - 9.3
10 | Beginning of Illumination by Lights of .
Recording Instrurnents not earlier than 9.0
11 Exposure : 10.0 )

NOTE: The mechanical adjustment of each camera must énsure the

. absence of any" overlapping of adjacent elements of the cycle wmth the

exceptlon of elements 2 and 3 above.

‘7; The cam.of the contacts which 1nterrupt the operating cycle f

‘the camera must be adJusted so that the cycle terminates at that moment

whep thetable of th¢ film holder is in the extreme uppermost position.

—So__
S-E-C-R-E
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8.  The cam of the recording instruments contact must provide a

' T -norkal image density of the clock, level, and counter on panchromatic

- . aerial phofographic film with a sensitivity S4 0.65 = 4009, 600°, and
(:D - 800°. The intensity of the -lights of the recording instruments may

S e B

[

be adjusted by means of a rheostat.

3 o _A.' ' 9. The cam of the AKAFU camera nmount must permit adjustment of
the duration of ‘the current pulse from 1.25 to 2.5 revolutions of the
camera handle. E ' '

T AN may wa s

10. The camera mechanism must be assembled in such a manner that,
beginning with the moment of contact between the £ilm holder .table ‘
and the detachable frame of thecamera, the rod of thetable drops '
1-2 mm due to the action of the eccentric.

C e e ne e,

: ' 1l. No jerking or seizing motion is permitted in the operation
of the ‘mangle gear transumission.

-~ 12. The gluing on the'film holder table must be level add tight.

13. The slide plate of the film holder must move freely in the
guldes without jerking or seizing. ‘ . :

_ 14. The shutter should 6perateAat the moment the protective
_covers are beyond the field of view of the lens system.

15. Pressure in the camera chamber must be at a maximum but not
less than 130 mm H.O for the AFA-33/50M, T5M, and 100M and” 110 mm . L
for the AFA-33/20M at temperatures from +15° C to +25°¢ and a voltaget3.23.hv;' )
16. The end sleeve of the f1lm holder should not become disengaged

- during operation of the AFA-33M camera. '

17. The-thermoStat should switch on at temperatures from +3° C
+13° ¢ and .should switch off at temperatures from +20° C to £30° C.

18. The centrifugal governor of the electric motor for'command

i instrument KPUo must provide a constant number of revolutions ‘equal to
i . 7500 rpmE5% at a line voltage of 26 vE10%.

,i ' .19, Deviations of the actual time intervals between exposures
(:) . ; from the rated time intervals at a voltage of 26 v and temperatures

ffom:*lBQ C to4259:C must not exceed the limits noted in the
'following-table: E ,

~§| -
S-g~C~-R-E-T
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3 sec 0.4 sec for an average of 10 cycles '
-5 sec £0.5 sec for an average of 10 cycles
/20 sec :3'sec for an average of ' 5 cycles
60 sec;: 5-sec’ for an average of . 3 cycles

20. The settlng dial of the command instrurent must turn ;reely

1by Hand ‘but .must not chande its position during the operation of KPUé

.21, The closing tlme of the contacts of command instrument KPUo
wvhich supply the current pulses t0 the camera must lie W1thin limits
of 0.3 to 0.7 sec. '

22. ‘The resolutlon of the AFA-33M must be no less than that

A glven in the log.

23. There should be no short-circuifs in any of the electrical

_ wiring of the AFA oamera'unit.

- 24, The camera takes 190 photographs with a size of 30 x 30 cm
and a spacing between’ photographs of 10 to 25 mm.

23. The gap between open contacts must pe no less than 0.5 mm,
and the surfaces of the closed contacts must be flat and parallel.

26, The follow1ng are mutually interchangeable parts of the
AFA-~33M: .

a) Film holder.
b) Command instrument'KPUQ.
c) bfive and eir:pressure units
‘a) Electrio motorspof the drive and_eir pressure units.l
.ej Spools. | -
1) ‘Blectrical 'vo‘ables._
g) Drive handies of”toepcamera.unit and -film holder. .. =
h) 'Electric bulb holders., |
,. i)- Keys for:tﬁe film holder. | , |
5 ‘Board fo;'cepr§nggthe £ilm holder.
k) iDov'etailifi'téin:g_"of' KPU,. |
-§2-
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1) : Fie);ible».}io'sg.‘.a.'
  €:D,: ;'“ﬁi . :m) .Caédaﬁ shéft; 2
- n) E}ectri&~hbﬁ6r4MU701O'6f'c0mmahd instrument KPU,.
o-):-'; Ligllt ‘fivlteré (only within their own camera va.ria'nt).

| 27 Operation of the. AFA-33M from the ESBER [electric bomb release]
button: T g = ' ‘ - A

_ The command instrument should provide for operation of the aerial
. camera from the ESBR button when the latter is pressed for a period of
"+ time between 0.2 and 0.3 sec. S

When the 30 sec mark ihscribed on the dial of the KPU, is placed
Opposite the.yellow 'index mark (" bomb"), the cam washer should switch
~the camera to continuous operation after a period of 20 sec* 2 .sec from

~ the moment the ESBR button is pressed.

The duration of continuous operation of the cameéra should be 25+
- 2 sec. T S '

Forn
Ny

-Sg_
$-E-C-R-E-T
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II. INSTRUCTIONS ON OPERATION AND TECHNICAL SERVICING
(:D o ~© "1l. Preliminary Checking.
Prior to ‘using a 'newly received aerial camera the followiﬁg

e s gt e 1

shbuld be checked:

1. Check whether all parts of the .aerial camera are present
according to the list. - '

O TR

! 2. Remove the brotective grease, examine the external apperance .‘
‘o ~ of the equipment and check the operation of the mechanisus. X

3. Check the mechanical alignment of the AFA camera. ' 7

4. Check the air pressure in the camera during exposure.

5. Test the'pefformancé of the camera with current on.

If the aerial camera was in storage for more than one year,
then the ball bearings of electric motor MA-40A should be lubricated
with GSA. ZILubrication should be carried out according to instructions»

presented in the description of electric motor MA-20A.

For lubrication the reduction gear and the blower motors MA-LOA
should be removed from their cups (housings). '

The presence of éil_parts of aerial camera in packing boxes is
checked by comparing with the list attached to the box covers.

Examination of external appearance:

1. Be sure that there are no externsal damages to the protruding
- parts of the aerial camera. -

, 2. Be sure there are no cracks or chipping on parts made of
- plastic. ‘

3. Check for cleaqness inside the cassette and camera, and for
the absence of foreign objects in the camers mechanism. '

i 4. Check cleanness of the lenses. -

_ To check the performance of the camera.mechanisms,connect
all of the parts in the following manner:

-S4- ?
SnE "'C "‘R'B "T
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a) Connect the Cardan shaft. to the reduction gear of the drive
assembly and to the input shaft of the camera actuating mechanisn.

§(:D ©© 1) Conmect the flex1ble hose to the nipple of the air blower
b . of the drive and'blower.aSSembly, and to the camera nipple.

c); Connect the two parts of ‘the electric cable. .

"d)  Connect the cable plugs to the command instrument, to the
canera, and to the drlve and blower assembly.

e) Connect the cable’ plug (connected to ESBR) to the socket of
the command instrument.

f) Press.red;button'"Stop" on the command instrument, set all
the switches in lower position, set the command instrument counter
into zero position. Then connect the power Supply plug to the 26-v,
d¢ power source; . o

NOIE: The thlck pln of the supply should be connected to the
p051t1ve termlnal

The performance of the AFA mechanisms .is checked in the
following manuer: :

, a) Pull the sliding locks all way out, remove the safety cover
from the camera attached frare. .on
d
b) Set the command instrument dial on the interval 5 to 7 sec. :

' ¢) Press the green button "Start.

d) Check during operation if the red lamp is glowing, whether
~ the exposure counter of the command instrument works properly; check
whether air is supplied to the camera, whether the shutter and the
lens safety covers operate properly (in AFA-33/50m, 75M, 100M) and
whether the recording iustruments become properly illuminated during
the shutter operation.:

e) 1If testing of the AFA camere is carried out with the oscillating
. mount AKAFU-33, then it is necessary to connect the intermediate electric
' (:D,' cable. Now connect appropriate switches on the command instrument and
i - check its perfofmancevand signelling  (yellow lamp).

f) Set the settlng dlal in position "oo" and check the performance
of camera AFA with.the aid. of button for single exposures and for the L
contlnuous operatlng ‘mode., - . , 2

-§5-
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~ g) With'the yel'lmq index on the dial ("Tbomb") set at 30 sec, set t150X1 _

switeh in position "Control of Bombing" and press green button. After Q’ .

" the green I%mp at the end of electric cable leading to the electric T

L S release starts to .glow supply a short 26-volt pulse. Check the camery, -,
(:) -+ for continuous operation 20 sec after the supply of the pulse and turn'_Lf*

: - it off after 25 second of continuous-operation. . Moo

It is ‘possible that the camera mechanism might stop in such a
- position ‘that’ the. safety cover stays open and the last frame becomes
exposed.

- It should be remembered that turning-on of the switch "Control of '
Bombing" should be made only after setting the yellow index ("T bomb")
opposite-a graduation or. nurber of the dial correspondlng to estimated .
time of the bomb fall’ prior %o lmpact which,however, should not
exceed 60 sec. -

After completloﬁ of the indicated- tests press.the red button,
-+ insert the cassette load with an exposed film into the camera and
remove the-cassette cover. Check the camera operation with the aid
. of the crank and obser&e the advance of the film. Set the setting
- dial 4t an interval of 5-7 sec and set the switch into lower position,
then press the button_"Start" :

During the Operation observe the advance of the film, the
signalling lamp of the command instrument and the rising and
lowering of the table. Pay special attention to the operation of
the command instrument counter. If the oscillating camera mount is.
in use check its performance; also check whether the switch on KPU is
properly set for the oscillating mode and continuous photographing.

The proper sequence of ‘performance of the ‘aerial camera
components during the operatlng cycle is checked in the following
manner:

a) disconnect the Cardan. shaft from the camera input shaft and.
. the reduction gear of the drive assembly; -

b) connect to the camera input shaft the manual drive;
c) remove'thevcassette;

w(Z)/ "~ a) rotate slowly clockwise the manual drive lever until the
- . shutter operates (as determined by the click).

-£6 - _
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Count the number of turns of the manual lever from the instant 50X1
of shutter operatlon £ill the closing and the beginning of opening
of the saf e{y cover. The instant of closing and opening of the safety
o cover is determined v1sually.' Then load the cassette with an exposed
: (:D .~ film and place it in camera with cover removed. The mechanism is now
Y brought into action by the.drive lever. ' :

B 4 " - Count from the instant of shutter operation the number of turns
of the drive lever up to the instant of separation of the table from
~ . the attachable camera frame; count from the beginning of film advance
~and the end of advance to the 1nstant the table firmly presses against
the frame. , . . i

The measured number of turns of the drive lever should be within
~ the limits indicated in the. table on page hh

After.lndlcaned checklng do the follow1ng:
a) load the camera with 3-5 m of unexposed film;

b) set the rheostat handle with its index ogposite a number on
the dial corresponding to the sen51t1v1ty of the aerlal film loaded

c)-lnterconneCuiall the components and take 8-10 ground exposures;

d) develop the exposed film in a manually operated developing
device u51ng fast developer for 8-10 min.

, £ the image densmty of the recordlng instruments does not differ

“con51derably from the density of the rest of the film, then the cams
of recording instruments are properly adjusted. Checking the contacts
of the AKAFU mount is. carrled aut with the aid of test lamp. For this
it is necessary to.' .

a) .- connect one end of the electrlc-lamp wire to the fourth
receptacle of the socket of the AKATFU cable and the second end to the
Tirst receptacle. \

b) rotate»the camera lever and count the number of turns at which
the pulse contacts open and close, i.e., the lamp goes on and. off.
The number of turns should be w1th1n the limits 1ndlcated in the table
' on’ page hh

(:) L Checking the adjustment’ of the. sw1tch-off'contacts with the RDT
' : of the _camera motor 1is carrled out in the follow1ng manner:

'a) set an lnterval of 3 séc on the command 1nstrument and connect
“the aerial camera for operatlon, -
_57-
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b) at the’ end of each cycle see that the cassette table is in N
tho extreme upper positlon and the table-position indicator is 50X1
-over the it scrlptlon "Clear"; :

; - To check the air pressure in the camera remove the screw from
,(:D o trunnion 11 and screw in a nipple supplied in the spare part kit (zIP)
' -~ 'which is a part of the AFA-33M assembly. - Connect to this nipple the-

Vs rubber hose of . a water manometer, place the cover over the cassette

' , and pull out the sliding platé. Then set the interval disk of the

. command instrument in position "o0o", turn on the general switch and

T rotate the- manual. drive up to the instant of the shutter operaulon.

_ At the instant of the shutter operation stop the rotation of the
. manual drive and measure the pressure as indicated on the water
manometer. The dlfference in height of the water columns of the
right and left tubes at a voltage of 23.4 v should be not less than
130 mm for cameras AFA-33/50M, TSM, aud 100M, and not less than 110 ma
for camera AFA 33/20M.

NOTE: In taqug the pressure measurements sharp bends of the
‘rubber hose should be, av01ded

Ir these prellmlnary tests gave positive results then it is
necessary to check the camera performance in actudl operation by taking .
5 10 plctures. :

=
*
/‘\a‘d"
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_é.f'Pfe-?iiéht Preparation of the AFAe P
- - / Iéstalling the AFA in the Aireraft
(:D 3 : f ' Thegaeriél camera is installed in the aircraft as follows:
a) Open the.catches on the hiﬁged clamps of the camera mount.
b). Set the tfunioﬁs‘qflthe cameravin the receptacles of the
mount so that the drive head is on the right when looking in the A
direction of flight.' - ot
c) élose the ‘hinged clampé of the camera mount. ' }%# vﬁﬁ ’
a) Tighten theléhumb'screws vhich holds the camera trunion to . e

s
Y

the frame of the camera mount.,

o
NS

e) Using the hinged level of the camera and the 'set screws on :
- the camera mount, set the focal plane of the camera in a horizontal -~ «
position and then return the level to its position in the camera,

f) Mount the drive and air pressure assembly on the camera mount
Or on a bracket. ' :

In the event that the drive and air pressure assembly is not

mounted on regular mountihg'surfaceAbut in some other area, it will

be necessary to loosen the serews which hold the reduction gear unit
309 (Figure 32) and ‘turn the unit so that the bayonet sockets for the
Cardan shaft are parallel. . In this case the angle between the axes of
the Cardan shaft and the bayonet sockets must be no more than 30°.

&) Place the command instrurent on thé dovetail mounting.
h} Remove*themiens”cbver.

i) Wipé tﬁé-lens and'light filter with a flannel cloth.
j) Place the approbriéte light filter on the lens.

Connect all parts of the camera as shown in the section "Preliminary
Preparation.V . .

,(:D_ - Do not permit’ sharp bends in the rubber hose when connecting it to
" .7 the respective openings. If necessary connect jthe ESBR electrical cable
to the command instrument and the ESER.

-59- - ?
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Placing the £ilm holder on the camera > 50X1
/I : - . * V.
Pull out. the lock bars as far as possmble and Femove the top

protective cover from the camera unit.

Unfasten the fle holder from its carrying bOard and place lt
on the camera :

The bulde pin- of the camera will connect with the drlve head of

“the. film holder automatically.

NOT“ If there is difficulty in mounting the drive and air
pressure assembly due to design peculiarities in the aircraft or
mounting area, the blower housing may be turned 90° in either direction.

ThisAis‘done as follows:
a) Loosen the screws holding the blower housing and remove it.

b) Unscrew the nut from the shaft of the electric motor and
remove fam-31 (Flgure 31), being careful not to damage the blades.

¢) Unscrew the four countersunk screWS and turn the houSLng of
the blower 90o in either direction.

Reassemble the blower in the opposite sequence.

When replacing the upper half of the housing make sure that it
is pressed against the sealing ring; otherwise, a leakage of air may
occur. ‘ ‘ '

After performlng the above ad justments, test the operation of the '
blower with the camera by connecting all parts with the electrical cable
and . connectlng uhe apparatus +to. the 23.4 v power supply network.

The. pressure must be not less than 130 mm HyO in the AFA- 33/50M,
T5M, and. 100M camera and not less than 110 mm’ in the AFA- 33/20M.

Llsten to the ?an to check wheuher or not it is operatlng, tne

“fan must not brush . agalnst the blower housing as it uurns,

After performlng the above work and tests, the respon51ble person
should make the approprlate entry in the log. ‘ \

. _é.o -
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o S After placing the film holder ‘on the camera unit, close the lock5ox1
I , Ybars. Opeq,;ully the slide plate of the film holder.

R When the slide plate i fully open the four red marks (two on
(:D the slide plate and two on the slide plate guide) should form a
,stralgh* line.
¢ The following'pfocedure.is required when the camera has been ’
' installed in the aircraft'

1. Perform an external 1nspect10n of all components and parts .
of the photographlc equxpvent and check the tlghtness of the attach- .
wments. :

2. Check that parts of the carera do not come into contact with ‘
parts of the aireraft. Particular attention should be devoted to &
checking that parts of the camera and camera mount do not touch the
cables and control linkages of the alrcraft.

-t
L e

3. Check the operation of the control elements for the camera
ports. If the ports do not have remote control, the doors (covers)
rust be opened vefore taking off.

_ L. Check the rating of the fuse in the camera's electrical
circuit. |

5. Set the desired’ exposure.

6. Set the index mark on the rheostat handle opposite the
number corresponding to- the sensitivity of the film.

7. Set the proper time interval on the command instrument in
accordance with the photography mission.

8. Open the slide plate of the £ilm holder, wind;theﬂglock and
place it in the camera. -

9. Set the”coun%ers“on the camera and the command instrument to
Zero. :

10. Test the operatlon of the camera by taking two to three

, f”photographs
|
i
;
P , o - -6 - : CNe T -
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When do:.ng thls, _check the follow:mg. . - . 150)(11*:\»' o
. :".i‘. )
a) adbance of the £ilm and operatlon of the signal llght on’ AN
the command 1nstrumenu, . SR NS
: } -b) operation of the shutter by Adirect observatlon at the side - 1 oot

of the Lens or by llstenlng,
c) operatlon-of the AKAFU camera mount.

Before'take'off Lo} a photography mission the navigator is
required to 1nspect the photographlc equipment and to check the
following:

a) operétion‘of_the control elements of the camera port doors.
If the ports do not have remote control the doors (covers) of the
camera ports must be opened before flight;

"b) the presence of ‘the proper fuse in the camera circuit;
c) whether the slide plate of the film holder is open;
d) whether the 1ens-cover has been removed-

e) whether the exposure the rheostat handle, and the light
} filter have been correctly-set;

f) that the type and’ quantlty of photographic film correspond .
to the photography mission.

: Test the oneratlon of the. camera by taklng two or three photo-~
graphs in the presence of the photo technlc1an or the alrcraft
mechanic.

3. Operation of the AFA Camera in Flight

- Switch on the electric heaters 1n the command instrument Wwhile
vobserving-the following conditions:

a) In winter with a ground temperature of =159 ¢: and. less, the
heater should’ be sw1tched on 15 minutes before using the camera.

;,(:D s b) Jhen the ground tenperature has not reached -15° C, the
_electric heater is switched on during flight when the air temperature
" has dropped to =15 C and remains on during the entire period of
camera operatlon. ~

62 -
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¢)  The eleotrlc heaters for the clock and shutter are switched
on automatically at a surrounding air temperature from +3° C to +13° ¢50X1
and areﬂswléched off at'a temperature from 720 C to +30° cC.

. , When'photographlng strlps it is necessary to: set the computed.
_(:) time interval on the command instrument and place the switches on the
operating mode with the interval; place the switch for the oscillating
. caniera mount in the required position and press the green "PUSK" [start] -
_ button when the alrcraft approaches the starting reference point. '

By means of the 51gnal light periodically check that the film
is advancing. Note the number of photographs taken according to ‘
the counter on the command Anstrument, and check the operation of the
Oscillating camera mount with the signal light.. As the aircraft
approaches the finishing reference point switch off the camera by
pressing on the red. "Ostanov" [stop] button. Subsequent strips are
photographed in the same sequence given above.

Single photographs may. be taken by pressing the button marked
for this purpose. The setting dial must be placed on "oo". If it is
required that one or several addltlonal photographs be taken during
a strip phopography sequence, this button may.be pressed at the
appropriate moment:. The button should be depressed for approximately
0.5 seconds. - '

. \

' Photographic observation of bombing results is carried out in the
following manner: .set the division or number on the dial correspon-
ding to the caWCulated bomb drop time opposite the yellow index mark
("T-bombs"). Place the switch in the position "Kontrol' bombometaniya”
[bombing observation]. .Place the switch for the operating mode of the
oscillating camera mount in the desired position. The continuous
operation switch must be off. Press the "PUSK" [start] button 1.5 - 2
minutes before the bomb is dropped.

Once the ESBR button has been pressed, note the signal light for
film advance, the reading of the counter, and thesignal light for
operaulon of the osclllatlng camera, mount.

The next bomblng approach may be made when the "Gotov k kontrolyu
bombometanlya" [ready for bombing observatlon] goes on.

When the.photographing run is finished turn off the command
/ ‘ .instrument by pressing the red dutton. If the setting disk is on
(:’ "+ the mark "oo", set it .to. some other time interval, switch off the
'+ heater, and close the camera port. :

_63_-
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o N 50X1
b, - Post-Flight Preparation
/ o | | - '
4 O : i iQuestion.the'flight'crew on the operation of the photographic
; (:) "~ equipment in.the air, Fill out the report sheet. Record in your own

work book any malfunctions which were noted in the equipment.

2. ' Test the operation of the camera (2 = 3 frames) in the
preseuce of the navigator or.pilot.

3. Clbse.the‘slide plate and remove the film holder. Place the
- protect;ve cover on the camera and the lens cover on thevlensf‘ :

s S Remové_the expcsed film from the film holder and send it to-
" be processed.’ - : '

D Conduct a detailed external inspéction of the photographic
equipment and clean off all dirt and dust. Check the following:

, a) the condition of the components and parts of the apparatus
which are accessible without disassembly of the mechanisus;

b) the attachment of the mounts to the aircraft, attachuent of
the camera to the camera mount, and the condition of the shock -
absorbers; : T

¢) ‘the attachment of the command instruments, toggle switches,
signal lights, locks, port covers, and other components of the
photographic equipment;

d) the condition of the doors (covers) and control elements of
the camera ports; :

.

e) the tightness of the electrical cables and plug connectors
and the reliabilibty of the cable connections with the commsnd
instrument, camera, and other units. '

6. Correct all defects which were noted.

7. Load the film holder and place it on the camera.

8. Check the operation of the camera by teking 2 - 3 photographs.

| . B ) :
(:D' 9. Disconnect the camera from the aircraft power supply and loosen
the catch springs, having set the camera at maximum exposure. Place
the lens cover on the lens and close the camera port.

-64 - .
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NOTE: TFilm holdere must be carried between the aircrafﬁ and uheSOXﬂ'
film- load1n§ area carefully 1n ‘either fllm holder boxes or on carrylng

- boards.

s, : Unloading the Film Holder .

The4film holder is unloaded as follows:
a) Unfasten the stfap,and remove the film holder from the carrying
b)’ Place the lllm holder on a clean table with the drive mechanism
to the right.:
¢) Open the hinged caiches using the key.

d) Reﬁove the cover from the film holder and disconnect the film
metering roller.

e) Turn the take-up spool 2 or 3 revolutions and cut the film
between the wetering roliler and the take-up spool.

) . Depress the safety catch and pull out the semi-axis.
g) Remove the take-up spool.

4h) Record'the date~the film was exposed and the nare of the

' navigator on an unused, frame at the end of the removed film.

1) ‘Wrap the takeé-up spool with the film in black paper and
insert it in & metal film can.

j) WVrite the size, type; and sensitivity of .the film, the date
the film was unloaded from the film holder, the number of ‘the report
sheet, and the name of the person unloading the film holder on the can.

1

6.'1Loading the Film Holder \

'The film holder: should be loaded in a photo laboratory on a
clean, dry bench which is free if extraneous objects which might
interfere v1th the loadlng

The £ilm holder is. unfasfene from the carrying board and its

' reference plane  (base) 1s placed on the bench so that the drive head
lS on uhe rlght. :
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o If ‘the spool With the film has a safety threading end (leader)  50X1
the film holder may be loaded in indirect. daylight. If there is no . "
. leader on the Tilm, loading must be carried out in complete darkness. .

, (:D S The.following'steps should be taken after the £ilm holder has
been placed on the table: - .

a) Check that the pointer is opposite ‘the white arc with the
‘inscription ""Svobodno" [free]. If the edge of the pointer does not
lie within the white arc, set the pointer opposite the middle of the
arc by turning the head of the film holder.

S —
—y >

b) Open the hinged catches and, by lifting the cover of the film
holder upward; remove it from the housing and place it on the bench on
-the left side. :

¢) Disconnect the metering roller from the drive.

d) Press the safety catches and pull out the semi-axes as far
as possible. '

e) Hold the take-up spool in the middle .and turn it slightly
until the lead pin of the right semi-axis enters the side openings in
the spool; then align the left semi-axis with the opening in the sponl.

f) Place the supply spool on its semi-axes in the sawe manner as
the take-up spool. '

If the threading .end of the film has not been prepared,..cut the
film at an angle with a pair of scissors (at an angle of approximately
450), The threading end of the film must leave the spool in the
direction toward the person loading the film holder.

) Grasp the threading end of the film with both hands and pull it

out over the.guide roller to a length of 30 - 40 cm. Then bend the
Tilm around the guide roller and pass it between the spring table and
the slide plate until it ererges at the side toward the metering roller.

Pass the end of the film between the press roller and the metering
roller. Attach the end of the film to the take-up spool, checking
carefuliy that the film is aligned and that the teeth on the metering
roller are engaged in the perforations of the film. :
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Then, holding the supply spool tightly, turn the take-up spool 50X1
1.5 - 2 revolutions. Place the cover on the £ilm holder and .lock the
catches with the key. 4Record the following information with a pencil
on the record plate.(cover of the film holder): - type and length of
the loaded film in meters (determlned by reading the film length
counter), the date of loadmng, and the name of the person who loaded

. the film holder. _ . : . : T ™ E ;ﬁv

Place the film holder. on the carrying board and tighten the straps.
' i ' : ' ' o B 4
T. Routine Maintenance croL e

-

Routine maintenance work on the AFA-33M is subdivided into three ° - -
roups: o

First group -- routlne maintenance performed after 1,000 cycles,

. Or once a month

 Second group ~- routine maintenance performed after 3,000 cycles,
or-‘once every three months. The work periormed for this group should
include the routine maintenance work of the first group.

Third group --;routing maintenance performed after 6,000 cycles,

. or once every six mpuaths (before surmer and winter operations).

Routine maintenance work of the Tirst and second groups are

performed simultanedusly with work of the third group.

After 1,000 cyoies or once a month:

Inspect and clean the command instrument, film holder, camera,

‘drive and air pressure unit, check the tightness of the screws

securing the mechanisms. If there are traces of corrosion on metal
parts, remove the parts and smear a thin layer of yellow petrolatum
on those layers of the parts which do not contact other parts.

Apply a thin layer of special 2TsKP non-freezing lubricant on

"those areas of the contact .surfaces of worm and spur gear drives which

are subject to corrosion.’.
Performithe following maintanance on individual components:

4

-6 T-
. S--C-R-E-T.
- No Fereign Dissein
- A »
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Command instrument (KPU) N 50X1

1. Check the turnlng of the settlng dial for selzing or Jerking.

(:D 1 s é. Inopect and " if ‘necessary, clean the contacts of the command
: lnScrument . S : : . _

3. Inspect the frame counter.
4.  Check the tightness of the electric motor mounting.
5. Check the operetion of the hinged lever. . ‘ A "

6. Check the.electrical circuit of the command instrument for
short circuits. Before .checking, disconnect the wires which connect
to ground.

7. Check the operation of the command instrument under current.

Film holder

1. Check the operation of the friction clutches on the axles of
the take-up and supply spools using the special accessories and
aajust themn. :

2. Check the operatiOn of the cog gearing for Jerking and seizing.

3. Check the condltlon ‘and smoothness of travel of the slide
plate 1n its guldes

4. Inspect and if necessary, clean and adjust the signalling
contacts of the fllm advance mechanisnm. :

5. ,Check the\condition of the seallng around the fllm holder table.
The sealing must be"flat and tight. :

6.  Check the operatlon of the catches which hold the semi-axes
of both spools. : ‘

T. -Check the electrlcal circuit of the film ho;der for short

@ -. ¢ilrcuits.
. / .

8. After nlaclng ‘the film holder on the camera, check the
.-rellablllty of engagement of the end ¢oupling of the vertical shaft
by engaging and disengaging it with the slide- plate.

-( 8-
S-E-C-R-5-T
No Foreign Dlssem
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Chéck the reliability'of operation of the coupling on the sprocke20XT
rqllerhuSin§ the manual drive. B .

Camera, drive, and air pressure assembly

lQ‘“Check forAsynghronCus operation of the shutter and safety covers.

o 2. Check‘the‘eleCtriéél_circuit of the drive and air pressure
assembly for short circuits. '
3{ Inspect and, if'necéssaryj clean and adjust the RDT contacts
. Which turn on the electric mobtor, the AKAFU mount, and the recording
-lights, as well as the moving contacts which signal advance of the
film. o R . : ‘

k., Check the reiiability-of connection of the Cardan shaft and
the telescoping shafts. ' '
Check the condition of the flexible hose.

5.

6.. Wash the outer surfaces of the camera lens, the lenses of
the recording instruments, and, if necessary, the light filters with
refined alcohol and wipe with clean flannel. ‘

7. After performing routire maintenance on the individual
components of the -camera, check mechanical adjustments of the camera
and its operation under current. '

>
ety
WJ

[(Translator's note: two. pages of original documént missing. ]

. should te stored in receptacles in the storage. box and removed
Just before placing them on the lens.

If the camera is to be stored for a long period of time, loosen
the springs on the shutter after setting the shutter at maXimum exposure.
Loosen the spring of the hinged. lever .in the command instrument after
placing the setting dial at the 2-second time interval. If .the
camera has been subjected to sharp temperature changes, do not remove
(wipe off) the moisture which has appeared on its parts, but allow them
to dry and then wipe all parts of the -camera with a clean dry cloth.
The lens should be wiped off only with a flannel cloth.

_'(:D If the aircraft is to be. inactive for a long period of time, {the
camera must be removed from the aircraft.

_é9 -
.8-g-C-R-E-T
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10. Preserration of_thé AFA-33leor Storage SOXJ
.
; The AFA- 33M camera is'preserved for the purpose of protecting
| (:) " the metal parts agalnst corrosmon during periods of transport and

storage.

{ o Presérvation is applled to unpalnted surfaces (unflnlshed surfaces |
and surfaces with oxide or galvanic coatings).

Preservation guarantees the AFA-33M against corrosion gor a
period-of two years- lf the following storage conditions are:observed

" 1. The storage area must be dry and the relative numldlty not
more than 7070. '

2. The alg temperat ure in the storage area must be .ithin limits
of 4+ 5% C to 4+25° C.. : i

3. Storage of the instruments near heatlng furnaces-or windovs
on the sunny side of the building is forbldden. ;

L, It is forbldden to store acids, alkalles and other cherical
substances which mlght cause corrosion in the sane storage area as:
the instruments.

After two years from the time of preserving: the AFA- 3M, it is
requlred that the camera equiprent undergo re- preservat;on @ Preservation
and re-preservatlon must be carried out in a dry,'dust-rre ;room.

The rol]ow1ng preservaolve ‘substances are ‘used

1. Yellov petrolatum GOST 3581-47 for app# n, t£o'parts made
of steel and brass, with or without galvanic coatlngw rand’ unlts of

the spare parts and. tools sewt.

2. Special lubricant 2TsKP (standard ractory speciflcatlons 0- 9)
for internal parts and. components subject to rrlctlon.

Preservative substances must be stored 1n tlghtly closed metal,
glass, plastlc -or porcelaln vessels. S

(:§ -~ There must be no acids, alkalies, or- other chemical mauerlals in
the room where the preservative agents are - stored - The- preservatlve
substances must have an -OTK [technlcal 1nspect10n section] ratlng in
accordance w1th GOST standards. e "V e -

Cin ﬁ L)

-70 -
S-E-C-R-E-T
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- Preservative'is,appliea.to the camera equipment in the following >0X1
manner: parts to be preserved are wiped with a cotton or gauze pad
moistened in aviation gdsoline to remove dirt, dust, and grease from
the surfaces. In re-preserving the AFA-33M, all parts are first wiped -

’(:D With a-clean dry cloth and then with aviation gasoline.. The surfaces
'~ should not.be touched by hand after this.. ) “{
After the gasoline has completely evaporated, the exterior parts
and units should be coated with yellow petrolatum using a soft cloth
specially intended forAthis‘purpose or a pad of solt material.

i

The preservative may be applied by two methods:

a) Where it is stipulatéd below that the parts are to be "rubbed," -
lubricant is applied with a clean cotton cloth moistened with the
appropriate lubricant, using a rubbing method. The lubricant may be

applied with a c¢lean, stiff hair brush and then rubbed with a cotton
cloth. The lubricant must be applied in‘'a thin continuous layer.

’ . stipulated below that tie parts are to be "sweared,"
the lubricant is applied ‘with a soft hair brush or a pad made of soft
material. . ' ' :

b) Where it is

The lubricant is applied in a melted state, whereby it is heated
on a heater with a covered electrical heating element to a temperature
, of 45-550 ¢, The layer of lubricant must be flat, without discontinui-
~ ties or air bubbleS;'and,should have a thickness of approximately 0.2

to 0.5 nm. o :

Preservation of “instruments before storage is carried out by units
(the comrand instrument, the film holder, the camera and cone, etc.).
A.. Preservation of the command instrument

1. All'extérior”unfinished parts and fastenings are smeared with
yellow petrolatum. B . :

2. Lubrication4ié4not applied t0 the sockets for the plug
connectors. ' '
O - ' B. -Preservation of the film holder
L. Remove the cover of the film holder.

2. The unfinished parts within the £ilm holder should be
rubbed with special 2TsKP lubricant.

™,
Y b,
e

-7t -
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3. The*lever,df'thé‘film length counter and the fastenings on '50Xj 

f

k. Close the cover.

5. All exterior unfinished surfaces of parts and fastenings should
be smeared. with yellow. petrolatum. ' ' :

NOTE: 1.. The bottom of the film holder should not be covered
with lubricant. -

2. Only exterior barts'should be subjected to re-preserving. Do

- not remove the cover.

C. Preservation of the camera and cone
1. Remove the cover from the camera and the hood from the cone.

2. Smear the pins in the lens unit and the screws holding the
lens with,yellow-petrolatum. ) '

3.. Smear yellow. petrolatum on exterior unfinished parts having
galvanic coatings or which are simply polished, and on fastenings.

4. Do not apply preservative to internal parts of the camera.

5. Do not apply preservative to the socket for the plug connector.

D. Preservation of the drive and air pressure assembly

1. Omear yellow petrolatum on exterior unfinished parts having
galvanic coatings, and fastenings. '

2.. Do not apply preservative to the socket for the plug connector:

E. Preservation of light filters

Smear the spfings aﬁd_screvé with yellow petrolatum.

T
L

P, Préservation of electrical cables l L
| Smear the éXternalffittingS'with yellow petrolatum. - : -
- -12-
" S-E-C-R-B-T
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G. »Preservatiph‘of-ZIP'[Spare parts and tools] parts SOX1

1. AN unfiﬁished.metél parts (accessories, wrenches, punches,
etc.) should be smeared with yellow petrolatum.. S

(:} ' .2, ZIP pafts‘Whichbare stored in boxes should be wrapped in
' . . clean paper molstened with the appropriate lubricant or in parchment.
H., Preservation of boxes.
All fastenings-aﬁd_lbcks should be sweared with yellow petrolatum,
After  two years . from the time of preserving the aerial camera
the camera must undergo re-preservation. This is carried. out as
Tollows: all exterior metal parts are first wiped with a clean cloth

moistened in aviation gasoline.

‘ .Upon evaporation of the gasoline preservation is carried out in
the manner déscribed above.

 Before placing the camera into operation, all exterior parts must

be wiped with a dry cloth for the purpose of removing the excess
layer of preservative material.

III. Characteristics of Lubricants Used for

Preserving the Aerial Photographic Equipment

Physical-chemical properties of yellow petrolatum

1. 'Dropping point in'OC',.{.;....; ....... Cesseecteaenan 37 - 50
2. Viscosity at 60° ¢ . i.ilieeeieiiiiiiiii.... eenen
| 8) Kinematic Jeveeeeeereeennnn... not less than 11.0

b) corresponding conditional ' : :
viscosity in Engler degrees ...not less than 2.0

.(:b 3. Acid'ngmberiin g KCH per 1 g petrolatum .not more than O.28

L. Ash content in‘%%f; « « . e . . ..... not more.than 0.03
5. Water content ,',f;_g}.,.h. s+ e+ e+ .. oL ... .noONE
6. Content - of mechaniéélyiﬁpurities in %% . . not more than '0.025
, A . 13-
S-E-C-R-E-T | |
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T Contenb .of water-soluble acmds ) _ N
and e}kalles i;f;l..{ S T T none
(:D_-._ . 4,. :'~ : E épeclal 1uor;cent-2TsKPa .
y Composition: llquld petrolatum MVP . | 76%-
i nlghfmeltlng ceresin : 22% .
bone oil’ o o
NOTE: '1. .Solidification point of MVP liquid petrolatum -- not
higher than 6k4oC, -
2. Bone 0il 5- top grade. !
g’ Physieal}and chemical constants
l. Ixternal appearance - Vaseline-likej'homogeneous viscous grease.
2. Color =-- paleAyellow. | B
3. Dropping point -- 650 c. L ,
4. VWater content in % -- none S E n?ﬁ P
5. Content of'ﬁechanical.impurities a-.none. =
5. Corrosion test - satisfactory. )
T Coﬁtent-of water-so1ub1e acids and alkalies -~ none. B
8. "Acia numberfih mg KOH -- not greater than 0.2.

9. Free21ng temperature in OC ~- not higher than 60
IV, Mal;unctlons in the Operation of the Aerlal

Camera and Their Causes -

i

(ZD The follow1ng are Valfunctlons in the aerlal capmera which cannot
be remedled w1thout speCLal equipment:

+

1, Faulty shuyter.i_

2. Craéked'lepé'(exeessive chipping).

_‘(4 -
S~E~C~-R~E-T
' No Forelgn Dissein .
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L 50X1
3. Poor 1mage as result ©of defocusing. :

The'fofEOWLng malfunctlons 1n the operatlon of the canera may be
renedied in part: - :

Nature of Malfunction Cause of Malfunction amd  Order T Liims

" No. ‘ -Sequence for Correction ‘ inatingFault
T — —— - 3 n
1 KPU motor or camera motors a) Faulty fuse , " replace
do not operate when equip- b) Faulty electrical cable see page 77
‘ment is connected to elec- c) KPU contacts do not close see page T8¢
trical circuit. d) KPU motor falty see page 78
e) RDT contacts do not close see page 79
T) Electric motor faulty see descrip.
, o .of MA-4OA
-2 With camera connected to Polarity not observed when '
electrical circuit, KPU connecting 1nto electrical
motor operates out pulse circuit
is not received by camera
3 Operating cycle of carera Faulty electric motor see descrip.
exceeds 2 sec with 26 v . : - of MA-LOA
in supply circuit :
4 Current consumption of a) Faulty electric motor "
AFA-33/20M, 50M, 75M, and  b) Electrical wiring grounded see page 79
- 100M with 25 v in supply ¢) Jamming of camera
circuit exceeds 13.5 a nechanisums see page 79

d) Short circuit in wiring

G

On processed film 1rom "p Faulty'shutter see'page 79
AFA-33/20M, 50M, 75M, and ‘
100M, one phouo_ls'no:mal
and next is overexposed -
or undereXposed, etc.
6 Mechanicai.alignmépt of .. -a) Incorrect adjustment of
camera 1is.disturbed o cam which exceeds opera-
o ting cycle of camera © - .see page 80
b) Break of key or cotter
in kinematic link . see page 80
_(:D 7 Imzge of clock,: 1evél ‘and " Incorrect adjustment of |
. counter on photo too dease contact cam 43 of record- _ :
(e 1oudy) or falnt . ing lights see.page 80
-715 -~
. S_E_C.‘.R-)-?-
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- T D 3 T

(:’ © 8 When operating.with.the a) Speed of blower electric ’

B " AFA- 33/)OM, T75M,. and. 100M . motor has decreased ‘see descrip.
pressure in camera is less . of MA-LOA
than 130 mn H0 at supply b) Camera not hcrmetlcally
voltage of 23.L4 v and less sealed » see page 85
‘than 110 mm in AFA-33/20M |

9 Light iﬁlurlnétlng'reoord-‘ a) Lights bave burned out see page Sl
ing instruments does not b) Contact springs bent see page 8l
go on’

10 Reduction gear clutch Spring of Triction clutch
slips when operating camera in reduction gear is weak see page 85

11 Loops form in Tilm in frort Friction cluteh spring of
of uake -up spool take-up spool is weak: see page 81

12 Jerking~or_seizing during Seizing in ball bearing of

-transmission of motion by  film holder transmission
cog gearing - gears see page 81
- 13 Slide plate jams in guides Guides damaged; edge of
! C slide plate broken or bent = see page 81
14 Film will not pass under Comb guides of film holder
‘wmetering roller when load- are damaged see page 83
ing f£ilm holder . '
15 End couplings of film Teeth of coupllng 213 see page 83
holder. become disengaged . broken
during operatlon of
cauera
16 'Semi-axis of spool ‘Seizing in sleeve in center
caunot be released - of spool as result of corrosion
: . of semi-axis see page 83
- 17 Film length counter does Lever of film counter is
not operaue " catching in semi-axis see page 8L
:] © 18 Catch of metering roller Spring of catch lever is
doeo not operate broken ' see page 8

Declassmed in Part - Sanltlzed Copy Approved for Release 2013/11/18 - CIA-RDP80-00247A001300290001 4
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| - - - 50X1 - |

R g2 — : : 3 -
. 19.Film advance signal sys- &) Bulb is burned out replace
(:b ’ tem on KPU does not - b) Signal contact in £ilm
operate (light does not . . holder is faulty see page Ol
o . burn or burns but does ' : ' 4
B not flash) : .
20 Tiwme intervals of KPU a) Governor countacts in KPUs .
differ from actual measur- are out of adjustment or -
ed intervals (more than 11 burned out see page 82
“or less than 9 sec when set .b) Pawl on hinged lever in :
at 10 sec) KPUp broken see page 82
21 Light does not burn when Contacts of electromagnet .
switch is in position in KPU are faulty see page 78
"Obgservation of Bombing" ;
22 Oscillations of AKAFU a) Incorrect adjustment of see page 85
canera mount not matched AKAT'U pulse cam
with operating cycle of b) Threads of set screw are
camera : R broken or. screw not all -
way in see page 85,

[}

When a malfunction is detected in the operation of the aerial camera,
the cause of the detected malfunction should be determined and, in ot %
accordance with the order for correction of malfunctions noted below, '
the necessary repairs should be carried out. . Coe

It the cause of the malfunction has not been establlshed do not L
attempt to disassemble the camera. '

" V. Order for Correction of Malfunctions

Bexore beginning any repair, disconnect the camera from the electri-
cal.c1rcu1t :

Malfunction of the electrical cable

! (:}{ : Malfunctions of the electrlcal cable may be caused by: broken
‘ : conductors,.. short 01rcu1t1ng between conductors, and short circuiting
- between the conductors and the metal shleldlng of the cable.

: ‘ Faults may be aetected by testing the cable in an electrlcal
‘clrcult then correct the detected mal;unctlon.

..7"(..

S-E-C-R-E-T
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‘Contacts of the KPU do not close (Figures 26 and 27) 50X1

Normal/operation'of.thé contacts may be disturbed by burning out
(E) - of the contacts. : : ' ‘

This defect may be corrected by removing three screws 186, removirg
setting dial 151, opening the two catches 187, and carefully opening
cover 153. Then clean the contacts using sandgaper. After tThis
replace the cover and dial, replace the three screws, and check the
operation of the KPU.. ,

Tlectric motor of the KPU is faulty (Figurés 26, 27, and 28)
Mazlfunctions in the electric motor may be caused by: =

a) poor contact between the brushes and the commutator;
b) dirty commutator.

If there is poor contact between the brushes and the commutator the motor
will not operate altogether or will operate at a reduced speed with spark-
ing. If the brush is held down the motor will begin to operate,normally.

: The following procedure should be used when fitting the brushes
. against the commutator and cleaning the cormutator in the KPU motor:

1. Remove the;three sérews 186 and setting dial 151.°
2. Open the twobcatche55187 and carefully tilt back cover 153.

3. Unscrew the caps located at the ends of the motor and remove
the brushes from under the springs (see Figure 28). If the brushes are
daraged, smooth their ends with fine sandpaper and replace them in the
motor. o ’

It is recommended that this operation be performed with a device
in the form of a steel washer, inserting the brush in the opening. The

height of the washer must be somewhat less than that' of the brush so
that the brush can -be held by the fingers when sanding it. :

The brush ray bé'cohsideréd properly ground if the contact between
the surface of the orush and the commutator is not less than 70% of the
working surface of the brush. a

-(;’ ’ : The*iollowihg-must»be‘abne in édditioﬁ when cleaning thé-commutator;
a)i'ﬁnscrev_the‘twp det§iners and remove the motor from base 172;

.‘b) UUSéreW1thé,iV0 side screws in the motor and remove front
~ plate 262; - '
. o S PR -8 -
J : S .. ) .
e . S .. ¢+ 8-E-C-R-B-T
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c) . Without removing armature 279 from housing 276 (so as not to ‘
,demagnétize,the.nugnet), clean commutator 280 with a clean rag soaked
in V-70 benzene. . ” ’ '

(:D , . After sanding the brushes and cleaning the commutator, reassembvle
- -.and test the operation of the motor. : ‘ : '

) Thé'RDTAcontacts do not close

The cause of a malfunction of the RDT contacts may be their
burning. This may be corrected by cleaning the contacts with sand- ‘
- paper and, if necessary, ad justing the gap between them. Access to
-the RDT is provided by unscreving two screws and removing the cover.

Short cirecuit in electric wiring

~ + . If the wiring has‘madé contact with the frame (with the exception of
contact with the negative wire of the circuit), a short circuit will
Occur which will burn out the Tuse.

To correct this fault it is necessary to disconnect the camera
from the electrical network and check the wiring in the c¢ircuit with
an ohmeter..’ Visually determine the short in the Tfaulty section and
correct it. | ;

Frmr
B Ny

Electrical contact between conductors and frame

In the event of shorting of conductors to the. frame, determine
the location of the short (with the exception of the command instru-
ment KPU,) by connecting one of the 26-volt line conductors to an
unpainteg-spot'on the chassis of the instrument. A 30-volt portable
voltmeter or a 26-volt lamp is connected to the second line conductor.

The other lead of the voltmeter or lamp is connected in turn to
terminals of the terminal block. After locating the short and
correcting 1t, check the wiring once again. There should now be no
sharp deflections of the pointer of thevolimeter and the lamp should
not burn ouk. ' o

, (:D . . '~ ' Jamming of the camera mechanism

IT the camera mechanism_is Jammed, the pointer on an ammeter will
show a sharp Jump in current .consumption and the camera will fail to
operate. The.cameraﬂshould be quickly disconnected Pfrom the electrical
network.  If the cause of the jerming cannot be determined upon

-79-_
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inspecfidn or if a &orrectibnfcannot be made, the camera should be
sent to an'a}r forceé shop or a plant representative should be called.

- _ - L _ o : !
‘(:D‘ : - - Malfunctioning of the Shutter .

. If the shutter fails to.operate properly then send the aerial
camera for repair to the air force shops or call the factory
representative. . ' : : . -

t P

Improper Adjustmenﬁ of the Cam which Interrupts the Operating e
Cycle of Camera AFA (fig. 8, 9, 10)

Cam 42 may fall out of adjustment due to shifting of its
position on the shaft.:

The cam way be shifted due to improper fastening to the shaft.
To correct this situation it is necessary to carry cut the following
operations: remove the jacket covering the contact cams and fasten
contact cam 42 of the camera in such a manner that the camera cycle
would end at the instant of maxinum 1ift of the cassebte table. .

If the stopper thread has been damaged, unscrew the shelf nuts, . .
_remove cams 43 and 288, and then cam 42. Cut a new thread and SOV e
replace the stopper. Place cams back on the shaft, and adjust their
position-according to the table of mechanical ad justment.

Shearing of Cotter or Key iw the Kinematic Link

The sequence of mechanical alignment in the aerial camera is. -
disturbed if a key or cotter becomes sheared in the kinematic link
of AFA camera. In such a case the camera should be sent to the
air force repair shops, or the factory representative should be
called, ‘

Improper Adjustﬁenﬁlpf Contact Cam 43 of the Reoofding Lamps
(rig 8, 9, 10)
(:D' For the ad justrment of contact camé the following operations should
' be carried out: remove the. jacket of the contact cams and fasten the

can engaging -the recording. instruments in such 2 manner that the
‘lamps would glow at the instant when the film is leveled. '

-8o-
S-E-C-R-E-T
No Foreign Dissein

| Declassified in Part - Saniﬁzed Copy Ap|'oro'\./e'd for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



_Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4 _

5-E-C-R-E-T
- No Foreign Dissem

50X1

Frlctlon-Clutch Sprlng of the Take-=-up Spool Has Weakened
/ o (fig 23) -
C:D; . To correct this défect do the following:

a) remove £he COVer of the cassette;
b) remove the stopper ‘holding nut 194;

¢) tighten sprlng ]96 Wlth the nut and check the. frlction
cluuch tension with the ald of a .special device which is included
among the accessorles. . v .

: This device 1s placed over the housing of clutch 191 and the
load is set at the unearest mark (smaller arm). With this position
of load the friction clutch should not move. When the load is
shifted to the farthest mark the friction~clutch should begln to
rotate. After this the stopper on nut 194 must be fastened and the

- operation of the cassette loaded with film should be tested.

Seizing in the Bearings of tleCassette Transmission Gears
When this défect is observed send the aerial camera to the air

force repair shop or call the factory representative.

"'Malfunctioning of the Guide; the Corner
of - the Slide Plate is Torn or Bent

' To correct this defect replace the slide'plate by a new one taken
from: the spare parts. 'The new guide slide plates should first be
wvashed and- lubricated with non-freezing lubricant.

Slgnalllng Contact in the Cassette is Malfunctlonlng

(fig. 20)
~ To repalr the contact for 51gnalllng film advance proceed
as Tollows:
.(:j _A_ a) remove therScréw from the shaft of mechanical $ignal device 230;

b) %emove ‘the mechanical signal device;

) remove four nuts wlth wrench (for round nuts) which is
1nc]uded 1n uhe tool klt ‘and remove the hou31ng,‘

...8‘..
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- a) bvend contact plates K7 in such a manner that during the " 50X1
rotation of[the spoo] center, with camera AFA connected to the power
: 11ne the 51gna‘ lamps of KPUg will flicker;

(® B T s e) If ‘the contacts are burned they must be cleaned with oandpaper .
©  and then adgusted in such a manner that the clearance between them
,‘shou‘d be not less than 0. 5. .,

.-Contacts of the RPM Regulator (for KPUp) are Improperly
' Adjusted or Burnt. (fig. 27, 29)

If the dial is. set for 10 sec while the +true measured time
interval is- found to be either greater than 11 sec or smaller than
9 sec, then such irregularities are either due to misadjustment or
burning of the contacts of the centrifugal RPM regulator 259 of the
KPU, electric motor (£ig 27).

. . To remove,such_a defect it is necessary to:

a) remove three. screws 186 and take off the setting dial 151;

b) open two locks 187 and swing upward cover 153;

¢) clean contacts K3 with réandpaper;

d) on thé<flaf:portion of the gear 252 engaging the worm make
a mark with white paint or glue on & white paper circle., Connect
the KPUs to the power line and count the rpm of the gear engaging
the worm. With proper adJustment the gear should rotate at 90, to
98 rpm;

Ae)‘byArotating4thé stopper screw located on the regulator
opposite the contact bring the gear speed to. the  indicated limits.

. Wear of the Pawl of the Swing Lever of KPUp (fig 29)
If the pawl tooth 305 of swing lever 304 become excessively '

'worn, then the KPUp will form incorrect intervals, not correspondlng
to the settlngs of the dlal

LY

/
(:D : To ellmlnate thls defect the KPUso should be sent to'a repair
shop or- the factory representatlve called.

-Be-
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. Malfunctioning‘of the Cassette Guide-Comb' 50X1

If our{ng loadlng the leadlng end of the film does not emerge
‘@Zj) - from measuring roller 215, then one or several teeth of the guide
: comb might have been ben».‘ o S

To ellmlnate thls defect perform the following.

a) remove. the key holdlng together the measurlng roller shaft and
the buonlng, ; -

b) remove the'screws*festening the bushing; o ' o
) ,

c) holdlng the: measuring roller by the left hand remove the

bushing;
. d). remove the'measnring roller;

e) stralghten the bent teeuh,

*) now replace the roller and other parts in the reverse sequence"
and check the ease of threadlng the film. '

Wear of the Clutch Teeth 213

To'correct this déféect send the cassette to the air force
repalr shop'orAcell‘the'factory representative,

/

Seizing oflthe:Spool Center Bushing Due to Corrosion
of the Semi-shaf?l
"To eliminate this defect perform the followinge<
a) removeethe ecrew nhich fastens the nandle to the semi;shafti
.b).unscrewzthe_haane;' |
c) remer-ene‘seni-eheft-from the bnshing;

(:Dj d) clean with | sandoeocr or fine file the sem1~shaft and the
bushlpg : and ‘wash then w1th ‘benzene;

e) lubrlcate the shaft and bushlng with non- freeZLng lubrlcant

f). assemble the reel center in the reverse sequence.

1

-83~- L \|
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- Seizing of the Lever Semi-shaft of the Film Meter., | o .
- ) {i 5OX1 .
: - , . NE
To eliminate this defect do as follows: : . S
(:p a) remove the spring from the lever shaft; - f 3 o 5fn;¢
= ’ b) upscfew,the shaft; - — . . . L 3“ﬁi‘3
: vc)'remcve‘the,lever; ' : : o IR

d) with a very fine file clean the lever bearing of the semi-
-shaft; ' ' .

e) clean the,leyer hole.with a file;

f) wash the semi-shaft and the lever hole with benzene and oil
them with non-freezmng lubricant found in the supply kit;

g). reassemble the lever with the semi-shaft in the reverse
~" sequence. During the assembly see that the lever (with the roller)
spike rests on the body of the driving gear (during meshing with the
- rack)and that the p01nter 1is set at zero. .

.Spring'of the Lock Lever,is Torn.

 When the lock lever’ spring is torn, the lock of the measuring
roller fails to work because the pawl is not able to hold the lever.

To eliminate this defect it is necessary to coil a new spring 1n
the shop and to mount i1t on the lock lever in the cassette.
: Burn‘out'of the Illumination bulbs

If a burn out of the 1Llum1nat10n bulb occurs than proceed as
follows: . .

a);remove the‘hood and the base with the bulb frow the réceptacle;
-~ b) replace the:dkibalb with a neW'oce from the spare parts;
o ‘¢) -install the new base with the bulb and replace thé hood.
B Contact‘Springs Become Bent

To. ellmlnate this celect remove the bulb hood, pull the base
with the bulb .out of the receptacle and bend sllghtly upward the
contact springs w1th a screwdrlver Then replace the bulb and the
hood. ,

_84_.-
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‘The Friction-Cluteh Spring of the Reduction Cear Become 'Weak S0X1
To ellélnate thls defect remove the hood on the reduction gear

housing and tlghten the nut controlling the spring tension of the

friction gear so that the torque on the output shaft would be within

the limits of 22.5 = 24 ka/cm .Then test the camera during operation,

and if the clutch operates normal;y, WluhOH slipping, replace the

hood. . -

‘damefé has Lost Its Air Tightness.

To eliminate this. defect place the cassette on the camera, put
the camera into operation and with cne hand feel the Junction places
between. the register units with the camera, between the lens hood
and the coune, for possible air leaks. Place some putty over the air
ieaks. After the air leaks have been ellﬂlnated, check the air.
pressure with the aid of a manometer during the operation of the
camera; such a pressure should be not less than 130 mm W. C. at
23.4 v for cameras AFA- 33/SOM, T5M, 1OOM, and not less than 110 mm
for AFA-33/20M. - :

Improper Adjustment of Pulse Cam of AKAFU Mount.
' (flg 9, ., LO)

ualadgustment of cam 288 may occur due to the shlftlng of the
cam-on the shaft.

The cam may shift if it is improperly fastened by the lock
screw to the shaft (in case the thread is worn or damaged).

In this case the timely delivery of pulses to the AKAFU mount
will be disturbed., To eliminate such a disturbance remove the jacket
which covers contact cam 288 and fasten the cam in such a 'position
that the current pulse would arrive at the AKAFU mount not earlier

- than 0.5 and not later than 1. 5 turns of the camera drlve crank

after each exposure. \

The Lock Screw iS'Ihsufficiently Tightened or its Thread Damaged.

If the screw thread is stripped, remove the nut, take off cam 43
which closes the contacts -of the recording 1nstruments, and then
remove cam 288 which supplies current pulses to the AKAFU mount. Cut
new th“eadlng and adjust the screw. Replace the cam on. the shaft,
adjust the position of the cams according to instruction in paragraphs
5 and 8 of the table. for mechanical alignment "Fundamental Adjustment

~ and Tecnnlcal Data". Then replace the jacket and fasten it Wluh

sCcrevs. LT - &S~
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| INSTRUCT IONS B - d0xd
- ViHandliﬁg of Coated Lenses.
‘ - The surfaces of lenses are coated to reduce loss of light due

to reflection. The uncoated lens surfaces generally reflect about 5%
of 1nc1dent llght whlle the coated lens reflects 1ess than 2%.

The AFA camera lenses are coated chemlcally.

. The coating is softer than the lens glass, therefore the coated
lenses should be handled W1th great care. ‘ ‘

Dust;on the coated~lens can be removed with a brush.

~ Non-greasy’ spots can be removed by light rubbing W1th clean
Tlannel cloth or chamoms.

- Greasy spots (finger prints, etc.) should be removed with a
flannel cloth wetted in absolute alcohol or ether, but rubbing
should be avoided. ‘

Moisture has a detrlmental effect on the coating and in tlme
may totally ruin it.:

.. To preserve the lens coating protect it from veing SOlled []o]
that less cleanlng w1ll be -needed.

~ INSTRUCTIONS
Maintenance of Electric Motor Type MU-010
Lo Luorlcatlon With oll OKB-122-5 ensures satisfactory
, performance of the electrlc motor ball bearlngs for the quaranteed
1ife time.
2. The motor has round'prushes with sealed covers.
During Operation it. is not permissible to unscrew the

brush covers and to remove the brushes, because replacing of the
removed brusheés will require new adjustment and possxble, addltlonal

Ry
o

f@ grinding of the brushes to fit the commitator.
- 86 -
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3. For examination of the commutator and brushes remove the
wmotor cover ,(without removing the brush cover), for which purpose
first make a line mark on the frame and the brush; then remove two

screws which hold. the cover. ' :

k. After expiration of the camera guaranteed service period it
might be necessary to carry out the following operations: disassemble
the ‘motor, remove carbon dust, replace or grease the ball bearing “

* located on the commutator side, and replace brushes with subsequent
testing of the motor. ' ' ‘ ‘

» 5. Disassembly of the motor is carried out in the following
- order:

a) Lobsen’ihevtermihal screws and disconnect the ends of the
wires. < S

_b)LLOOSGU;the,CapaCitOP screws and remove the capacitor. The
capacitor is located on the side of the motor panel.

¢) Mark the position of electric motor in the recess of the
command instrument to ensure proper reassembly and prevention of
motor overlcading. Improper assembly of the motor will place an
overload several time larger than the rated load on the motor.

d) Unscrew the lock screws and remove the motor from the
command ‘instrument receptacle. The flange of the coupling clutch
should not be removed from the motor shaft so that the armature may
remain in the motor and thus prevent partial demagnitization of the
.permanent magnet, '

e) Place a line mark on the frame and cover of the motor +o
ensure proper reassemoly, then unscrew the fastening screws and
remove the cover. - _ : :

f) Remove the compensating washers from the ball bearing
receptacle in the cover.

g) Unscrew the brush covers and remove the brushes.

6. Removal’ of .the brush (carbon) dust is carried out as follows: -

: g a) With a dry and clean rag wound on a wooden pin or wire (the
(:D rag being folded twice) remove the brush dust from the imner wall of . -
the motor frame. In this operation the motor should be tilted with
commutator downward. '

-8T-
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| ' 50X1
_ b) With a clean rag vetted in benzene and wound on a wooden pin
or a wire, rub the commutator and inner walls of the motor frame. In

- this 0peratlon the,motor shou;a be tilted w1th commuuator down.

(f} T ¢) Wash the ball bearing without removing it from the shaft -in
T pure benzene by dlnplng it carefully several times into benzene and
rotatlng by -hand. o

,d) Dry the commutator body and the ball bearlng until they are
free of benzene. / _

e) With dry‘clean rag remove the brush dust from the motor cover.

T.. After removal of the brush dust from the bvall bearing
lubricate it with two drops of OKB-122~5 oil.

8. Reassemble the motor in a reverse order and install new
brushes. With new_ brushes the ad justment and replacexent of the
springs is not allowed. ' The ribbon connecting the brush with the
nipple should be intact.,

9. To replace the motor in the command Anstrument perform the
' ;ollow1ng Operations: .

a) Check the resistance of motor insulation With a 500-v
megohmneter. Iﬁsulaulon resistance should be not less than 20 Megohms.

b) Grind the new motor brushes and run the motor at idle speed with
terninal voltage at 20.v for 30 min. After this do not unscrew the
orush covers. - :

¢) Test the idle run current of the moSor with new brushes at a-
terminal voltage of 26 v. Such an idle run current should not exceed -
0.15 a. There shouid be .no sharp oscillations of the voltmeter

. - pointer.  Presence.of such oscillations would be indicative of poor
" contact betwéen the brushes and the commutator.

"10. The electric motor should be replaced precisely into its
former piace in the receptacle of the command instrument to ensure

proper tonnection to the coupllng clutch and to avoid possible
overloudlng of the motor : :

- 88 -
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- INSTRUCTIONS 5QX1

" Restoration of the Selenium Rectifiers.

- During the exbloltetlon of the camera deterioration of the
semiconductor layer of the selenium pile rectifier of KPUg is
sometimes observed, whlch résults in leakage of current in reverse
direction to the motor of the drive and blower assembly. Such a

© deteriorated rectifier can be restored by forming with de or.ac

current. at a voltage -of: 45-60 v without disturbing the instrument
wiring. Tor this pu*pose one end of the wire is connected to lamp
L3 contact (the lamp ‘which signals the advance of the £ilm), while

-the other end is connected to pin 3 of the plug-and-socket connector

ShR°2P12Lohl (fig h3)

During electrxc«forming with dc¢ current the plus line is
connected to the lamp and the minus to pin 3 of the connector.

" The voltage should oe raised gradually during 3-5 min interval

ffom 0 to b5- 60 V.

The electric forming 1is completed when a. characteristic cracking
noise appears in the selenium pile when 45-60 v have been epplied.

To test the full restoration of the selenium pile, 'i.e., complete
prevention of reverse leakage current, perform the following:

L Conneet‘ the 26-v power supply to the camera with cassette,
the drive and blower assembly, the KPUo and the connecting cables.:

2. Place the KPUp switch in position "Bombing Control" and
Ehe dial index on any number opposite "T bombs", but not higher than
O secs

3. Press button "Start" (KPU,) and rotate the film. supply spool
in uhe cassette. . ,

At this time the drlve and blower assembly motor should not be

: ln operatlon

. T87-
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LIST OF DESIGNATIONS FOR THE ILLUSTRATIONS o0x1

Camera housing (fig.~h,.6)
ttachable frame (fig. 4,6)

. Lock plate . (fig. 4, 6)-

Guide pin (fig. 4, 6) -
Recording device - = clock (fig. 4, 6)

" "= level (fig. 4, 6)

" " - = counter (fig. L, 6)
Reduction gear motor (fig. 31, 32)
Nipple (fig. 5). - :
Trunnion (fig. 4, 5, 6, 7)
Camera receptacle (fig. 4, 5, 6)
Drive mechanism (fig. 6, 4) : ‘ ;
Objective (lens) section (fig. &, 6) 4
Cardan shaft (fig. 8, 9, 10)
Entry shaft (fig. 8, 9, 10)
Viorm-gear of the drive mechansim (fig. 8, 9, 10)
Gear meshing the worm (fig. 8, 9, 10)
Horizontal shaft (fig. 8, 9, 10) -
Bevel gear (fig. 8, 9, 10)
Bevel gear (fig. 8, 9, 10)
Sleeve (fig. 8, 9, 10)
Driving pin (fig. &, 9, 10)
Bevel gear (fig. 8, 9, 10)

14 " . " 11

e
o~ s

Shaft (fig. &, ¢, 10)
Bevel gear (fig. §, 9, 10)
1t 1" " 1

Housing for the drive and blower mechanisms (fig 31)
Blower motor (fig. 31, 32)
Air turbine blower (fig. 31) A ,
Reduction gear for the drive and blower unit (fig. 31).
Flexivle hose (fig. 1, 2, 3) - o DR
Intermediate shaft (fig. 8, 9, 10)
Bevel gear (fig..8, 9, 10)
1 1" 14

Spur gear oo

1" " "

1" . 7n .
Spur gear of ‘the counter (fig. 8, 9, 10, 11)
Shaft of the camera counter (fig. 8, 9, 10, 11) .
Contact disk for switching-on of the motor (fig. 8, 9, 10)
Contact disk (fig. 8, 9," 10) \ '
Switching-on contacts of the motor (fig. 8, 9, 10)
$witqhing-on contacts for the lawps of recording insttuments

: T (fig. 8, 9, 10)
Reduction—gear worm of the drive mechanism (tig. 8, 9, 10) '
_ -90 -
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Gear meshlng the worm of the drive mechaunism ( fig. 8 9, 10) 50X1ﬁ .-
Gear of,the drive mechanism reductloﬁ-gear (rig. 8, 9, 10) ‘ ¢

11 " 17 -1 . " .
Saiety cover (fig. 9, 10) ‘ : R
Roll (fig. 9, 10) . : | - Sl
DJ_Qh ( " Y ) ' . s . . ‘-v'- - .?

Telescoping shaft (fig.. 8 9, LO)

Gear actuating the uhutter (fig. 9, 10) in AFA-33/50M, 75M, 100M

. Counter drum of the camera (flg 11)

1 nooun . "

1 . -on - n 1 1t 11

. Winding gear of the shutter "Zhalyuzi" (fig. 9, 10, 17, 18) o

Shaft of winding mechanisu of the shutter "Zhalyuzi"
AFA-33-50M (£iz. 9, 17)

$. Pin (fig. 9, 10)

60. Drum of the carera .counter (fig. 11)
21. Auxiliary d”lvlng gear of the counter (flg. 11)
2. 1 : L1 n 11
63. Rack (fig. 9, 10) -
64. Gear of the safety covers AFA 33/SOM 7>M 1oom (flg 9, 1o)
2%: Shaft n l;. .on ," \ 1 1 . M {} 11
67. N1 .li 1 1 ] 1 " " " o
68. spring (fig. 9, 10)
69., bl n A ,
160. Continuous-operation switch (fig. 26)
161. Switch for AKAFU operation (fig. 26)
162. Heater switch (fig. 26) -
163. Lamp ("Current-off") (fig.“26)
16k, Lamp ("AKAFU") (fig. 26)
165. Lamp ("Rewinding of aerial film" and "Ready for photographic
control of bombing"™) (fig. 26)
166, Window for the picture counter (fig. 26)
167. Wheel for setting the counter to zero. (flg 26, 29)
1683. TFuse cover' (fig. 26)
169. Terminal box for electric. cable KPU (flg 26)
. 170. Two-pole terminal box (fig. 26)
- 171. Dovetail (fig. 26) '
172. Base of the KPU (fig. 26, 27)
173. Cog of the pawl (fig. 26)
174. Reduction gear shaft (flg 31)
175. Spring (fig. 26)
'176. Cotter pin (fig. 31)
177. End sleeve (fig. 31)
J178. Wut (fig. 31) -
. 179. First section.of the electrlc cable (flg 33)
180. Plug of the connector (fig. 33)
181. Connecting socket (fig. 33)
182. Second section of the electric cable (fig. 33)
._9| -
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183. Plug of the connector'(flg. 33)

18k, Plug of the connector (flg 33) o - ) 50X1
185 n / n ) . . ’
: 186, Dial screws (fig. 27) - :
(:b« 157. Snaps for fasténing cover: to the base of KPU (flg 27)
188.. Picture counter (fig. 27)

189. Electric heater (fig. 27)
190. Pointer of the counter (fig. 24)
191. Body of the friction clutch (flg. 23)
192. Gear (flg 23)
193. Shaft (fig. 23)
194%. Nut R
195. Flange . "
196. Spring "
197. Gasket :
198, Rectifier (fig. 27)
199. Electric motor MU-010 (fig. 27, 29)
200. Worm (fig. 29) ,
201. Drive head of the cassette mechanism (flg. 8, 9, 10, 20)
202. Bevel gear (ng. 20) _
203 t " . :
20k, Spool cam - "
205. Gear (fig. 8, 9, 10, 20)
205. Central shaft{ ™ )
207. Extension of the slide dume(flg. 20)
208. Roller(fig. 20) , ;
209. Lever no ' , i
210. Stop rod " .
211. Fork "
212. Fork shaft (11¢. 20)
213. End sleeve coupling (fig 20)
A21h Spring of the end cocupling (tig. 20)
215. Measuring roller (fig. 20)
216. .Spur gear of the measuring mechanlsm (flg. 20)
217 1t 1 J 1 1 ) n 7
218 u ': ] N .u K Sen ' " o "
219 i ] il - n " C " "
220. Supply" spool (fig. 20) '
221. Guide roller "
222. Press plate - "
223. Press roller "
22k, Take-up spool . "

e~ 025, Friction clutch (fig. 20, 21)

226, Drive pin (fig. 20a, 23)

- 227. Rotatln semi-shaft. (flg. 20) .

228. Safety catch. . -7 "
229. Friction cluteh. -~ "
230. Indicator : oo
231. Eccentric .

-92-
_ S-E-C-R-E-T
- No Foreign Disseit

‘
i
5

Declassified in Part - Sanltlzed Copy Approved for Release 2013/1 1/18 CIA RDP80- 00247A001300290001 -4



Declassified in Part - Sanitized Copy‘A_pproved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

232.

. 233.
23k,

235.
236.

237.
© 238,
239.

240,
241,
242,

- 2khk3,

2k,
245,
246,
248,
249,

250.
- 251,

252.
253.
254,
255.
256.

257

258.
259.
260.
261.

262,

263.

264,

265.
266.
267.

268.

269.
270.

27L1.

272.
273.
27k
2175.

v276,‘
-277.
278,

279.

. 280.

281.

-Contact plates

" 3-E-C-R-E-T

o Foreign Dissem

Rol’er (flg 20) .
Spring 9f the prass plata (fig 20)
Return spring

Bushing

Spring :
Indicator disk with a lug -

"
"
nwo

Contact block (fig 20 122)

End coupllng of the measurlng shaft (fig 20) - ” -

Lever , ‘ oo .
Lock : ' "

‘Indicator (flg 25)

Hook for disengaging the lock (Flg 20)
Spring - S -
Stop = - <"
Length counter’ (flg 20, 25)

Swing snap ¢f the cassette (!
Connector insert (fig. 33)- ,
Plug for connection to the airborne power llne (fig. 33)
Gear engaging the worm gear (fig. 29)

‘Worm (fig. 29) 3
"Pin of the reduCulon gear of the drive mechanism (fig. 31)

Case (fig. 31)
Socket "
Gear engaging the worm (flg 29)
Screw holding the bushing (fig 20)
Regulator of speed of rotation (fig. 27)
Shaft of the shutter winding mechanism AFA- 33/2OM (flg lh)
Mounting frame of AFA-33/20M (ng 34)
Stud (flg 3k)
Cross-bar "
Swing clamp
Lock
Ad justing screw (flg 3&)
Spring :
Sleeve
Ciamp ring oo K e
Knob - » "
Wing nut and screw "
Castellated nut: (fig. 19)

Pair of 1dllng gears (flg 19)
Catech =~ . - :
Washer
Electric. motor hou31ng
Poles . S
Permanent magnet "
Armature
Commutator _
Brushes S - "

1t

n

n

_9.%—
S . §-E-C-R-E-T
' .- -No Foreign Dissei

£ig. 21) R

50X1

r“\'ﬁ .

Declassified in Part - Sanltlzed Copy Approved for Release 2013/11/18 : CIA- RDP80 00247A001300290001 -4



PR

Declassified in Part - Sanitized Copy Approved for Release 2013/1 1[18 : CIA-RDP80-00247A001300290001-4

3-E-C-R-E-T
- No Foreign Dissem

282. Front cover (Ilg 2&) o R . ; . §£§(1. s

283. Brush spring = " ' ' o : v :T&
L 28k, Electrdmagnet ESER (fig. 29) ' ‘ ' '
o - 285. Shaft of the central mechanism (;1g. 29) : VIALIMIUIL N

q:D_ . 286. Cam washer ' , 1’ ';:7: -
. - 281, CAuwxiliary dr1v1ng gear of the counter (fig. ll) ' . ER A
280, .Contact disk for admission of pulse to AKAFU (flg 8, 9, lO)

289. Contact for. admission of pulse to AKAFU ; LT

298. Plastic -cover. (fig. 25). - ',‘ '

299. Ring (flg 29)

300. Gasket

301, Ratchet wheel " ' ' ' : o
302. Spring . ‘ i : : » R
303. Guiding pin "
30Lk. Swinging lever"
305. Pawl neo
306. Hinged lever (fig. 5, &)
. 307. Heater (fig 13, 16)
- 308. Wiring diagram of the electric caole (flg 33a)
309. Reduction gear screws (fig 32)
311. Cover (fig 25):
312. Spring (fig 29)
313. Auxiliary lever (fig 29)
'314. Pin of the auxiliary lever (flg 29)
. 315. Catch
’ . 316. Spring : :
‘ . 317. Shaft of the auxiliary lever "
318. Shaft of the catch - "
319. Textolite plate R "
320. Support ' o o
321. Return spring .
322. Fixed stop (fig. 29)
. 323. Dial Bracket. on ‘
324, Pawl "
325. Spring ' "
326. Armature of the electromagnet ESBR (flg 29)
. 327. Shaft
. 328. Plastic rod
329. Electromagnet of the .counter
'330. Ratchet wheel of the counter "
331. Driving: ‘gear -of the counter ‘

. 332. Gear

N 333. Number drum of the counuer "
\(:D 334. Electromagnet armature of the counter "
H335.'m1ec»romagnet core . of the counter "

. 3365. Pawl. S . "

338. Counter sprlng v ' _ ,ou

339. Pawl . . ' ' ' "

340. Metal washers of the recblfler oo

. -94 -
. §-B-C-R-E-T

No Foreign Dlssem

Declassmed in Part - Sanltlzed Copy Approved for Release 2013/11/18 : CIA- RDP80 00247A001300290001 -4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4 -

~ 8-E-C-R-E-T
No Foreign Dissenm

- 341. layer of selenium’ - (fig..29) L o - 50X1
342. Spring /ashers S ”," s C L
, 343. Leads - - " '
34k, Blectric cable. of.. ESER (fig. 30) .
(:b  345. Coupling of the electric cable (fig. 30)’
346, Cover (fig 26) -
347, Coupling (fig. 33)
348. Socket (fig. 30a)
349. Socket "
350. Frame (flg 20a)
351. Bushing with pln "
352. SDrlng L ,
353. Check bushing - - "
354 . Gasket A
355. Ratchet wheel - "
356, Gasket -~ . "
357. Nut - Lo o .
.358. .Stop : "o . A : -
359. Eccentric (fig. 21) - ‘
360. Pawl - (fig. 20)
361. Shaft oo
362. Spring u _
363. Plug (fig.30)
364. Rheostat (flg 3, 6)

- 95_
S-g-C~-R-E-T
~No Forelgn Dlssem

Declassmed in Part - Sanltlzed Copy Approved for Release 2013/1 1/18 : CIA RDP80- 00247A001300290001 4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

o Fore ign Dissenm

50X1

Tt

S e 4 W ety b e ot

et e i peieman o u

SRS

Figure 1,

- General View of the Aerial Camera’

AFA-33/20M,

_96 -
S-E-C-R-

-

No Foreign Dissen

i Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : C,IA;RDP80.-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

5-E-C-R-E-T
No Foreign Dissem

50X1

Figure;la.

max 820

_Direction of flight,
Dimensions of Camera AFA-33/20M in mm,

":")7;
S SeE-C-R-E-T
: . No Foriign Dissen

Declassified in Part - Sanitized Copy Abbréved for Relegse 2013/11/18 : CIA-RDP80-00247AOO17§()0290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

3-E-C~-R-E-T
‘-No Foreign Dissem

" 50X1

Q o o o ‘Figlére 2,

‘General View of Aerial Camera AFA-33/75M

: . . 1 §ugAC-R-B-T
; o A . No Foriign Dissem

'Declassified in Part - Sanitized Copvy ApbroVed for Releé#e 2013/11/18 - CIA-RDP807-Q()247AOO13(7)70727977('7)0»(»)1-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

3-E-C-R-E-T
No Foreign Dissem

; ‘. . _,‘. . . . R R L . 50X1
.’ . A‘ . - ‘/;-*-m—‘_f_,-'-_‘_‘.}’ '

o

»
! -
i)

; - " TFigure 3, '.

P . - General View of Aerial Camera AFA-33/100

o ' ‘ _— -99-

o . " SE-C-R-E-T
4 S ; ' . No Foreign Dissem

j Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP870-70‘0247A001300290001-4



Declassified in Part -.‘Sgnitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

 3-E-C-R-E-T
No Foreign Dissem

50X1

- U

Direction of Flight
‘\r":}
e <
R P,
1‘ -
T ’ .
..,.._A——.—J ) QT
) ‘ . | o228 .2 . ,
. Type of camera, H B r A side dlf-goff_"}gi;
" - prioto tphato ]
[ AFA-.35/50M (1=500) 815 | 434 |56,3+67] 1c0 | 340 469 f
l;:'-_,MA“ -38/75M (1=750) 845 | 465 |50,5:65] 119 | 230 | 320 [
b AR 33/100M (1=1000) | 1075 | 695 {756-94] 142 | 170 | 24
X ‘ o Figure 3a,
o | ' Dimensions. of Cameras AFA-33/50, 75 and 100,
e ... S-E-C-R-E-T

. " No Foreiga Dissem

" Declassified in Part - Sanitized Copy Apbrdved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4 .



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

-

3-E-C~R-E-T
No Foreign Dissei -

. 50X1°

7

A Fj:.gure' L. -

O _ C_a'me'ra with Cldnej}v"‘ = 200, Front View;

-

=\0\ -
S-E-C~-R-E-T
_ - No Foreign Dissein _ |
Declassified in Part - Sanitized Cor;y Apprbved for Reiease 2013/1 1/18 : CIA-RDP80-00247A0013070729@01-4




3-B-C-R-E-T

Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4
No Foreigh Dissem

50X1

Oy

, Figure:S

Rear View

I =200

‘Camera with:Cone

- \ 02. -
S-E-C-R-E-T
No Foreiga Dissein

Declassified in Part - Sanitized Copy Approved for Rélease 2013/1 1/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

3-E-C-R-E-T
No Foreign Dissem

50X1

Side View,

Carmera with lens F = 750

~_

~\03 -

S<E-C-R~
No Foreign Dissemn
Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

B-T



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

3-E-C-R-E-T
No Foreign Dissem

50X1

p iyt ]

Figure 7,

Camera with Lens F = 750, Rear View,

-104 -
S~E-C-R-E-T
No Foreign Dissein

Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

3
i

~

. 3-E-C-R-E-T
‘No Foreign Dissem
‘ ‘ 50X1
j N o L
. Figure 8,
Q o ‘ Kinema.f.j,c':.Lixﬂc of Camera AFA-33/20M,

-1058-
S-E-C-R-E-T ,
" No Foreiga Disseim - )

Declassified in Part - Sanitized Copj Apprdvéd for Release 2013/11/18 : CIA-RDP80-0024YAOO1300290001-4 '



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

) 5-E-C-R-E~T
.. No Foreign Dissem

50X1

"H0S /€€ VIV BISUEBY) JO weafer( oTQvWAUTY 4 sxndTy

: Sy
o/ SOSTN Q|

. .- @.-F.r,l.i =N %.L.

;L iee—ty0qour JUTATI(Q .

-106 -
S-g-C-R-E-T
No Foreign Dissen

R

Deélassified in Part - Sanitizéd Copy Appr_ovéd for Release 2013/11/18 : CIA-RDP80-00247A001390290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4
o o 8B-C-R-E-T
. R ‘No Foreign Dissem

50X1

M
il g

G2
?J .
i_ yedte -

AR
...."(

¥
/42123 j WAB W

7

Figure 10,

- Kingmgtic Diagram of Camera AFA-33/75-100M,

-\o7-
S-E-C-R-E-T
No Foreign Dissen

Declassified in Part - Sanitized Copy ApprQVed for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

.2

. 3-E-C-R-E-T -
No Foreign Dissein

X

Figure 11, Camera Exposure Counter

- -\08-
3-E-C~R-E-T
- No Foreign Dissein-

Declassified in Part - Sanitized Co]oy ‘A4pp'roved for Releése 2013/11/18 : CI'A-RDP8O-00247A001300290070717-4




Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

) .

~ 8-BE-C=R-E-T

o A_.‘:"ANO Foreig_n Dissem
; DR | 50X1

S Ao [ 111t 5
ey A

’ O g = o | , X
l§ 9 i Lt I
=TT T T SRS

S

=t \

- R R B N

3

TELEMAR # 9

F;gure 12, Optical Systems of Lenses with Light Filters

;’_,;
\E}l\ i
g g
= 7
0]
= 7
= f
H I
“@ 4 / 5
. o .
b =1
—
. &
©-109-
S~E-C-R-E-T

' e - No Foreign Dissen : 3
'Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

» ' 3-E-C-R-E-T
No. Foreign Dissenm

- 50X1

Figure 13,

‘CenﬂrallShuttér, View of the Mechanism,

-\ -
- S~E-C-R-E-T
. No, Foreign _Dissem

Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4 -~

. 5~E~C-R-E-~T
No Foreign Dissem

50X1

- — e

... /I.

.

o

ety s . 93 us 1§

13105 100 98 95 260 97mggf .

w

-

Figure 1), .

I_(inemgtiq Diagram of the Central Shutter

-

-
’ S~-E-C-R-E-T
o . ‘ No Foreign ADivssem . ;
Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4
‘ -E-C-R-
.+ No Poreign Dissem

E-T

O
]

[

50X1 °

. ‘axnsodxs

Jo mmmmcwmmm ‘uotgyesado.

I9330YS JO queqsur

I

‘de1qnyg TRIIUS) 8yl JO urexdey( TeUOTZERISd)

4T aandty

ATPUTRFO puy dutbuTh yo Butuurdsg |
. ; o7 'sx0q.0988”

A !

—————y

mmﬂwmn.ﬁﬁmar_ T T aeed W)ERT

A wms

y OT3eum

~aead
BUTATI(g

...,.»op,om_\m. ‘ﬁmawmwrmﬁﬂmmmﬂn

aug

P SuTpuTy

o s e

T Sired Ugth

O

ety

e
-S~E-C-R-E-T -
. No. Foreign Dissen .

7209088 dves -eatag-

Declassified in Part - Sanitized Copy Approved for'R-eIeéSe 2013/11/18 : CIA-RDP8O-0024,77AQO1300290001-47



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

P N

R S

: - 3-E-C-R-E-T
v, No Foreign Dissem

L 50X1

3

«

£

Figure 16,

Louver Type Shutter,

“N3-
 S-E-C-R-E-T
No Foreign Dissein

Declassified in Part - Sanitized Copy Appfoved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4
-E-C-R~

E-T

3
' No Foreign Dissem

v

G2l 08l 62

8

*a81qnyg 9dAy Ieanog sy3 Jo weIdeT( 0T} EWAUTY

*LT sandtg.

292 w1z z eel 9l

| “114 -
" . $-E-C-R-E-T

~No Forelgn Dissen

. Declassified in Part - Sanitized Copy ApproVed for Release 2013/1 1/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

. 8-E-C-R-E-T
.. No Foreign Dissem

. 50X1

Figure 18,

The I{Iééhai;isrh-'of the Louirér Type Shutter,

-\S-
S-E-C-R-E-T
- No.Foreign Dissem -

7De'c:lassified in Part - Sanitized Copy A‘pbroved for Release 2013/1 1/18 : CIA-RDP80-00247A001300290001-4



5-B~C-R-E-T

Declassified in Part - San_i_tized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4
No Foreign Dissem

50X1

J———

U oy} JO SOUBADY By} JLO0F Tono

'6T eandyy

g

)

S n

= w’
| |
ks
> 58
S & Pt
{ Lo
73
0 &
"o
=

Declassified in Part - Sanitized Copy Approyed for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

o

. 3-E-C-R-E-T
No Foreign Dissem

- 50X1

T 52622928 281 g3 ;oo ag

TN -
,,;.‘l.!iqi:l i 245
T“Fl%!!'!!m 228

fi
S ST SV N
210 236 209 217 218 207 20 5 240 245 247 4t A4 38
F.igur;e _201. Kinematic Diagram of Iilm Holder
S Rl e o ]
§-E-C-R-E-T | T
‘No Foreign Disseid

cae

Ce e e gt e o e AR Ee A e

Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



_ Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

E | | | )
;. A o e VA‘ vY" l .‘ll |
S S50X1

¥e)

t
]

¢ st

. 3

4
‘.
I -‘
PN
7 s e

A0
3
(!
Ca3

-
4
o
A
!

7
/

Q@ R

N

o

Y

/
f/ﬁb
L
(&
i}

i e s ctn, -7 . P-aE T PRy

-‘Figure'éoa. ‘Combined Friction Clutch

-g- | 2
~ S-E-C-R-B-T '
- .. No Foreign Dissen

<
‘

eclassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4 |



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

3-E-C-R-E-T
No Foreign Dissem

50X1

pr—

figure 21. Film Holder. View of Mechanism

~1\9-
S~g-C-R-E-T
No Foreign Dissein

Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

S-E-C-R-E-T
No Foreignh Dissem

50X1

T A T 8 -
= AT 1% e ot
o ayphuind e

View of Table

?ilm Holder.

' Figurp 22.

- '2_ O~
S-g-C-R-E-T
No Foreign Dissen

- Declassified i.n Part - Sanitized CoApy Approved for Release 2013/1 1/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

.. .8~E-C~R-E~T
No Foreign Dissem .

16~ 1O
bl 3l NN
JU \ " AN B
- 1 ’/g/,/_,/,_ Ll
— ) it -?—A ‘ - 3 a— -
i )
e T AR AN
o e \ N SO . N
WS,/I‘\-\' TR IO\
\\\J//{ AN \"‘\\Q \
Z.
L N ‘
// \ \‘
—_ 1. Worg
I /_{12/
TR
» Figure 23. Friction Clutch of Take-up Spool

-z~
- S=-E-C-R-E-T
No Foreign Dissen

\' Declassified in Part - Sanitized Copy Approvéd for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 :‘CIA-RDP80-00247A001300290001-4

o o-D-C-R- =T
No Foreign Dissem
A R E S ~ 750X1
e
: ]
] ‘-

g ™ '

. N

\\_r : ﬂ%

N\ Ea— T~ RN

N\ [2sers eI s Sy tiﬂ\\_

> T (o gk ey

4 R
AATEN

N
\

g

&
4

N

\

/, h

=
R
\\_

g

F‘iggfe?h. 'Film Length Counter

S -122-.
. S$-E-C-R-E-T
No Forelgn D:.ssem

DecIaSS|f|ed in Part - Sanltlzed Copy Approved for Release 2013/1 1/18 CIA-RDP8O0- 00247A001300290001 -4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

© . 3-E-C-R-E-T
©. . No Foreign Dissem

1o soxt

31t 18 298 248 243 N\

pppppp i i\gy//{/égff’ ” j

;fafiiééégyégf'«%w \

Figure 25. Film Holder. Ixternal View

-123%-

- S-E-C-R-E-T
- ., iNo Foreign Dissem

Declassified in Part - Sanitized Cépy Approved‘ for Release 2013/11/18 : CIA-RDP80-00247A001300290001-47



- Declassified in Part - San_itized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4 .

. 3-E-C-R-E-
No Foreign Dissem

50X1
; ;ﬁét‘/*s’z‘. — o R,
| @ .Ia _‘i68, 164 ‘?63 i 154 "

- v e

~ Figure 26. Command Instrument

-\24-
S<E-C-R-E-T
No Foreign Dissei

Declassified in Part - Sanitized Copy A'pproved for Release 2013/11/18 - CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

, ~ 8-E-C-R-E-T
i . . -No Foreign Dissem
. _ .
-
/'/ ’ i .
. '{-4.——-—-«——-.%-*.::.»;::94_._,_ — e .' e pimmeiae B,
[
D < | .
: s 1 .
¥y : - !
III L i
bR

& : | %

=2 I : T1
RYSERS P . i

Oe—plalg !
@ @ Sy ) N P ¢ : %
- ¥ ;
A T =7 (= ; —=
' !ii R ’ 0

‘Figure 26a. -Over-All Dimensions of Command Instrument

- \2 S - . ) .
S-E-C-R-E-T
No Foreign Dissem

Declassified in Part - Sanitiied Copy Alp‘prdved for Release 2013/1 1/187:7CIA-RDP80-00247A001300290001-4 L




Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

3-E~C-R-E-T
~No Foreign Dissein

~~50X1

. TN et et A ah G o s et n L, )

iew With Cover Open’

strument.

‘Figure 27.

¢
Q

V.

~Coﬁmand'Ih

-(continued on next

_ -126-
- . 8-E-C-R-E-T
_No Foreign Dissei

Declassified in Part - Sanitized Coioy ApproVéd for Release 2013/11/18 : CIA-/R'DP80:00247AOQ130'0290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

5-E-C~-R-E-T
No Foreign Dissem

50X1

figure 27. (continued from previous page).

-\21-
S-g-C-R-E-T
No Foreign Dissem

Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

. 3-E-C-R-E-T .
No Foreign Dissem

50X1

282 283 281
. \ \

6 277 218

-

Figure 28. Electric Motor MU-010

-128-
S-E-C-R-E-T
' No Foreign Dissei

Declassified in Part - Sanitized Copy App‘roved' for Rel'ease 2013/1 1/,1'8 : CIA-RDP80-00247A001300290001-4




Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4 .

- , o . S-E-C~R-E-T
b : _ - No Foreign Dissem

e . © o e et i ot A an€ s A et wes Weader e i o KPP

50X1

3

S ST S

W3

. .

ey

B r

Kinematic Diagram of Command Instrument

Figure 29.

o S -129-
ST 8ug-C-R-E-T
R . T »_N'o Foreign Dissen

Declassified in Part - Sénifized Copy Ap'prO\-/,eid for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



'@ﬁy- LN ;@ k2

Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A00130029(5601-

o

} _ 83-E-C-R-E-T ¢
. .. No Foreign Dissem

1 o 50X1 - °
: . : .rv " : - ’ - e".o.

i
K

. Figure 30. - ESBR Electrical Cable for AFA-33M

- | 30 -
* S-B-C~R-E-T
No Foreign Dissem’

Declassified in Part - Sanitized Copy ApproVéd for Release 2013/11/18 : CIA-RDP80-00247A001390290001-4



- Declassified in Part - Sanitized Copy Approved for ReleaAse 2013/11/18 : CIA-RDP80-00247A001300290001-4

§-E-C-R-E-T .
No Foreign Dissem

L A s e ——— v & - S a s

. v S e

o l 50X1 .
0
v O O <F
~
‘ Ne]
: 3]
: - o
N
[0
_{.(_:
&-54
3
(]
-
T
o
';.:;
JG).)
=
=
q
=
[
. 2
" &
.
fry
T =N T
R 13-
| S-E-C-R-E-T |
. No Foreign Dissem - | ),; .

7 Declassified in Part - Sanitized Cbpy Approved for Release 2013/11/18 : CIA-RDP8O-00247A0013007299001-‘4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

§-E-C-R-E-T
No Foreign Dissem

50X1 -

" ELECTRIC DRIVE

176,
8

Kineratic Diagram of Drive-Blower Assembly

32 46 954 255

Figure 31.

REDUCTION
GEAR

-132-.
" S-E-C-R-E-T
‘No Foreign Dissei

" Declassified in Part - Sahitiied Copy Approvéd for Releasé 2013/11/18 : CIA-RDP80-00247A00130029Q001-4 .



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

3 -

SR

.+ 8-E-C-R-E-T
No Foreign Dissem- .

50X1

A B e i i

‘Figure 32.. Drive 2nd Blower Assembly

- -133%-
S-E-C-R-E-T
© No Foreign Dissein

[).eclassified. in Part - Sanitized Copy Abproved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4 _



" Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

S-E-C-R-E-T
No Foreign Dissem

501

SOTQE) TBOTIRo3TH €€ eandiy

JUIUMILSUT DUBLAOD DY PUeR BJISWED a7y
uo2dn3nq 20URLSTP dY) uodn spuadep 4IBIOITE
9U} UT 0TQeO 99BTPaWLAqUT 9yj Jo y38uaT ayj,

LTqeNg0

g3 K5z oy E A e B

)

EX XXX

Xfx . &

Joom e

PRSI .

%
{
8
1

=
a

(33e1031y UT pogunoyy) . ,

9T4e) STRTPAUIRUT © | L

7

==

.o @
..hwpfmwm< AT "oy, mmmma

o

-134-

S-g-C-R-E-T
;v_Np Foreign Dissen

TEdouy O

e e e s e e e o

Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



_Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4
S-E-C~R-E-T

X
o
0
~ HEC-VIY 2ul J0F wexfeTq SUTITH 91qey *eff auandTy -
o IS mm-.m&@umm e
@nmamoﬁzm DOO: ,
3 & |
w0 1 N\
_ 16D |t
o) - \
o I PO b
o MMT«__O. . S, “%_ wm..u
5 st —— 1 @ <, 17
SO 11 D Or— ), ]
@ _ T 2 w_
2 Lo D= —Q) &
. O D O
S - — S
o N N - (D— _ A~ - i
o “ «-,n»l--l e . . N ‘ -4
: ,E.mmhmﬂwmmsm . . : e |
o - S : ,Hmmmmfa@w,mmnm }
.y - oSO | ERERGs T
R 4 C DIG .‘ e e e P !
p e }MMmmmmm:m -!w.nhww.uhmwuw ;u Y-l To305ut05 Fud! munv : w

i . .
R ®

e T ll-l\

‘ .haﬂsmwmm SATIP 6}

QCAH Pwmhohdm >10N OP;

—— L

No' Foreign Dissei

' Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

. .§-E~C-R-E-T
No Foreign Dissem

50X1

Figure 3L.. Mount for the AFA-33/20M Camera

B - Y Ay
S-E-C-R=E-T
i} ' No" Foreign Dissem

Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A001300290001-4

‘S=E~C~R-E-T
. No Foreign Dissem

50X1

T A At e A ramad b s . P T

artt I
. IR
L R T e ] H
AALLAZRALI LR 0L L P ERCELIANS0CE

i

Figure 35. Mount for the AFA-33/754 and 100M Cameras
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'/ L Key to- Syrrbols in F‘lgure 37

M [0dm] - mndlng i‘or olectromagnet of counter, OLMp foamo] ~ winding for
sL,artlng electromagnet for observation of bormbing results; Vn [Bu] - .

rectifier; Prl n‘n] ~ 20-amp fuse; Ch - electrolytic capacitor KF G—l-B-SO

S V5 C6, CT, c8, c9, €10, Cll - filter capacitors KBGI-200v WlOOOuplkof

Rl - governor rcsn.stor in electric motor of command instrument; Pl (M1] -
bombing observation oocratlng mode switch; P2 [Wz] - switeh for changing "

" camera mount from oscillating mode to steady position; V1 [834] ~ common
" switch; V2 [B,] - heater switch for XP of shutter and light filter; V3

[B3] - switch for continuous camera operation; Ll [fiy] - light signalling
current in camera and mount circuit; L2 fiz] - light signalling operation

" of camera mount (oscillating); L3 [f3] - light signalling advance of film
. or ready for observation of bombing; OL - command instrument heater; X1 -

contact supplying pulses to camera when operating with time intervals;

K2 -~ contacts switching on camera when observing bombing; K3 - contact
regulating speed of KP {command instrument) motor; XKL - contact signalling ]\
ready for bombing observation; K5 - contact for setting XP on oo Kn [Kn] = 2
button for individual- photograohs, ML - electric motor of KPUq.
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