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SPECIFICATIONS FOR MODEL 621 NN CO
W/Motor drive on both "X" & "y

1. The Photographic plate to be measured
"horizontally glass side up on a precision
turn shall be supported as an integral port
riage assembly. The main carriage assembly

D

MPARATOR
Screw

shall be supported
turntable which in
ion of a main car-
shall move along

horlzontal precision ways in a direction toward and away from

the operator seated before the instrument,
ortion of its total weight supported by sp
0 that only the necessary minimum fraction
~'bears on the gulding ways.
carriage along the ways shall be such that,
the desire of the operator, the motion shal

and with the major
ring loaded rollers,
of its total weight

Provision for the motion of the main

in accordance with

1 be either (a) free

_actuated by the operator, or (b) actuated by means of a
right handed" precision screw to the nut of which the carriage
1s engaged when desired, by means of a mechgnism designed for

“this purpose.
carriage
that on repreated engagements of the carriag
ing on a fixed point (on a plate to be mount
vi1ll An_ constant wilthin plus or minus 1.
s¢rew, for actuating motion along

uated by screw in direction of mai
Ne coordinate of the main carriage
s shall be readable from the operg
circular "least count!" dial, rots
ion screw, and having a "least coy
1), and a gear driven millimeter cou
integral number of millimeters.
lrement for Imm lead screw, the circ
1al will be graduated to read throy
e of carriage motion with the gear

from the point of origin. The mill
fal. ; 2 gdjustability to permit achieving
eading of the millimeter count dial for a 4
f the carriage near the zero end of the ser
permit careful adjustment of the millimeter
exact millimeter coincidence when the least
; dicates an exact millimeter setting. The

} pltch, 1 mm lead, and the overall

This mechanism shall positively position the
ith respect to the precision screw to such a degree

e, the scale read-
ed on the turntable)
0 micron. The

the main ways shall
range of precision
n ways shall be
assembly position
tor's position by
ting directly with
nt" of ,001mm,

nt dial unit indi-
In accordance with
ular "least count"
gh a one milli-
driven millimeter

always indicating the integral number of millimeters

limeter count dial
zero millimeter
eslirable position
ew travel, and to
count dial to show
count reading dial
millimeter count

Approved For Release 2002/06/17 : CIA-RDP78B04747A002100040053-7

STATINTL




'didl unit shall permit reading of whole mfi

.of the cgrriage from point of origin corr

of carriage farthest from the operator wi

.ing as parriage moves nearer to operator.

‘Treading| dial shall have 1000 graduations,

corresponding to each .001lmm %l micron) o
the carriage over the 1lmm range of lead,

. -engraved numerals 0, 010, 020 etc. at res
.one-hundredth millimeter points, the nume
ertical to operator and centrally locate
he respective corresponding graduation 1
ines at one-thousandth millimeter (1 mic
e short; lines at half hundredth (% micr

‘and lines at hundredth (10 microns) point

‘graduation line structure to be arranged
or maximum operator convenience in readi
T millimeters. Index marks for least co

millimeter count dial shall be approximat

zontal straight line, and so that operator
lings are to be

a5 possible on portion of dials where read
taken.

~_Hand crank shall be provided for actu

f the maln screw. In addition, a motor 4
s¢crews shall be provided, with d
.excesslvely tedious hand crankiny

he carriage from one end of the ry

r driye to be provided with safety fes
accldental jamming of nut at ends of the 1
matically disengage when not being used by
all turn screw at maximum rate of approx
evolutions per second, for limiting undes
the precision screw nut. Main precision ¢
ays near left hand way (as viewed by open
operator's left hand may be used to operat

2. The
supporteﬁ
friction bearing of approximately the diam

precision turntable shall be circ
.and guided in its rotation by me

table, The friction bearing shall be mach
portion of the carriage which rides on the
"ways", and shall incorporate a system of
rellieving rollers, so that only the minimu
of the turntable weight is carried by the
surfaces. The bearing shall be constructe
of perfection that on rotation a point (ma

2

llimeter position
sponding to position

h readings increas~

The least count
i. e«, a graduation
linear motion of
nd shall have
ective successlve
als appearing
with respect to
nes. Graduation
on) points shall
n) points longer,
longer yet; the
y the contractor
g decimal fractions
nt dial and for
ly in same hori-
looks as directly

lating rotary motion
Irive for rotary

ontrol system, to
g of the screw in
n to the other,
tures to prevent
un, and to auto-
operator. Motor
imately three (3)
irable heating of
crew shall parallel
ator) so that

e hand crank.

vlar and shall be
ans of a precision
eter of the turn-
ined as an integral
main precision
spring loaded weight
m necessary fraction
friction bearing

d to such a degree
rked on a plate to
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be supported b
allowable devi
Turntable shgl

Yy the turntable) shall ded
ations not to exceed plus
1 have an angular scale re
r direction insecribed near
count reading to the neare
tem shall be provided for
from the position of the
position. The angular s

vernier least
An optical 5ys
of the vernier
of the carriage
exhibit random £
and the accuracy

in graduation in center
the center of rot

3. The precision ways wh
assembly shall be machined
casting bed which supports
~dnstrument. The bed shall

and holds the

ally paral
system of illumination,
comparator bed,
the plate within

be described).

Y. Attached to the
for maximum rigidity and stir
- guiding ways, turntable and ¢

machined essentially straight
The precision Secondary ways shall

raduation errors exceedi

ich support the
as an integral

be designed to

lel and straight
with the source 14
shall be provided for viey
the field of the viewling

comparator bed shall
fness, stradd
arriage, and

"horizontal"

&

cribe a circle, with
or minus two mierons.
ading through 360 de-
the reriphery, giving
st 20 seconds of arc,
the convenient reading
bperator, regardless
tale shall no where

g 20 seconds of arc,
Ing with respect to

1 be such that

nds of arc. Contractor
\T and pinion device

or, and, in addition,
ment, either in con-

or otherwise, Handg
ation and device for
ently accessible to
gned to minimize
inadvertently dis-

g course of measure-

turntable - carriage
part of a single-
velght of the entire
provide maximum
bing, and the ENAS

« A satisfactory
cated outside the
'inz the portion of
optical system (to

¥

be a bridge designed
ling the Principal
into which are
precision secondary
parallel the plane

. of the photographic plate and its plane of
by the principal carriage and gulding ways|and shall Incorporate
“means for adjusting the direction of the s¢condary ways to
near—perpendicularity with the direction of the principal gulding
ways. The secondary ways shall have suspended from them a
secondary carriage moving along the secondgry ways, and which
.shall mount an optical System for viewing the photographic plate.

motion as defined

3
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i_ in the case of the main carriage assembly af

5.. The optical viewing system shall have
inclined approximately 68 degrees from the
convenience, and shall, however, view the 1
"vertically" from above by means of a pentd
ment. Optical system shall consist of pent
mentioned, followed by an objective system
an area of the photographic plate upon a re
of which, along with the optical image of f{
be viewed by the operator by means of an e}
optical system shall receive careful enging
with respect to location and choice of eler
~eéxcellent quality overall performance. Eyd
focussable on the reticle (to accommodate d
arious operators) either by friction or f
-and shall be mounted so that there is no jale
. plece physically contacting the reticle. B
two perpendicular fine lines etched or g
1th intersection in optic axis (approximat
be so mounted as to permit fine rotation ad
about the line intersection point (or a poi
for purpose of aligning one of the two line
endicular to the direction of motion of th
eans for clamping reticle in adjusted posi
turbing the adjustment. Optical system (1le
‘focussable with precision on the photographl
to bring plate emulsion and reticle into co
relationship for plates of different thickn
‘provided to insure rigidity of the optical
-rlage after focussing. Optical system tube
ave interior light stops at essential poin
mechanical surfaces coated a flat black to
to minimize blurring of imagery by scattere
sual definition given by the optical syst
ver the entire extent of the field.

L

6,

echanism, and shall move either (a) freely
as actuated by means of a precision seconda]
~nut of which the carriage is engaged when d¢
of a mechanism essentially identical to tha!

" have the same characteristics with respect
~and precisipn.

L

The secondary carriage (in a manner sij
_carriage) shall incorporate an appropriate j

eye and optic axis
vertical for operator
hotographic plate
gon prism arrange-
agon prism previously
which shall image
ticle, the latter

he plate area, shall
epiece. Design of
ering consideration
ents, to achleve
plece shall be

ye requirements of
ocussing adjustment,
ssibllity of eye-
eticle shall consist
iamond-cut on glass,
ely). Reticle shall
Justment of reticle
nt very near this),
s parallel or per-

e gulding ways, with
tlon without dis-

ss prism) shall be
ic plate, 1n order
njugate focal point
ess, and with means
system to its car-
and assembly shall
ts and shall have
the extent required
d light. Overall

em shall be excellent

nilar to the main
wvelight relievin
by hand, or (b%
ry screw to the
csired, by means
L to be employed
1d which shall

bo functioning
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+ 7+ “The precision secondary screw shall be "right handed"
. with thread of 1lmm lead, I1mm pitch, and entiirely similar
L to t@gt_wh%ch actuates the motion of the malin carriage
. -assembly, except the overall range for preciision motion of
. the secondary carriage as actuated by precipion screw shall
-be 360mm. The precision screws for the principal and secondary
‘motions shall be of the highest precision quality developed
by and in|each case with
.any Systematic errors detectable through careful study by the
“manufacturer being to a large extent eliminated through com-
‘Pensator rotation of the nut, induced through the medium of
Meorrector bar". The screws shall be manifactured ess-
entially free from periodic errors, and shall be mounted by
means of highest precision ball bearings with end play entirely
eliminated by means of "pre-loading'". The precision screw
uts shall be of "Mechanite" (unless otherwise elected by
ontractor) and shall be so accurately fittgd and adjusted to
-he respective screws as to reduce backlash [to a minimum. In
e case of either the principal or secondany motions, coordi-
nate values of image polnts on a photographilec negative or
ther test object attached to as measured by
1s, shall nowhere
us or minus 2.5
facture. The
vy position along
's position by
imeter count dial
pbility to zero,
ied for reading
eXcept least
indicate coordinate
position from point of origin corresponding to extreme left
‘pogition of secondary carriage, with readings increasing in
gnitude as carriage is moved from origin in right (as seen
v the operator) direction, carriage being driven in right
tlion of screw as readings are
or approaches
dary screw,
his process -
» corresponding dial reading is
Secondary screw shall be provided with operator
(as principal screw) Both screws shall in-
.- corporate flexible stops or their equivalent te prevent
operator from hand-cranking screw nuts too nelar mechanical
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et

#8.  The comparator as a whole shall be desifned to be effective

- in appearance and all non-machined surfaces bhall have an

- attractive and durable gray lacquer finish.
—and arrangement of controls shall be such as
gonvenience‘and ease of operation.

Filters will be provided either between
objective or between objective and eyepiece.
to be specifled at a later date.

The overall design
to afford maximum

light source and
Types of filters

Q. Illuminhtion sources to be situated so that both trans-

arent and opaque objects can be illuminated,

1. The comparator shall have provisions for

measuring 9" x 18"

mat continuous roll film; and shall accommodate spools for

following film widths: 9.5", 70mm, 6.7"|

and 5.0",

r rolling and unrolling of film to be conveniently located
ear operator, i. e., operator should not have to leave his seat

0 manipulate rollers.
ash or coasting offilm-spool supports.

The comparator will be fitted with an e]

anical readout of x and y coordinate valy

be fed into a "Flexowriter" for printed
ymultaneous tape punching.

The contract will include the "Flexowrit

There is to be a minimum amount of back-

ectronic or d
es. The readout
output and

er". The

lexowriter" is manufactured by:

The turntable will accommodate two plana
e which film will be clamped during mea
tom plate of glass to be semi-permantly lo

h a manner that it will support 14" x 140
film. Both surfaces of the bottom plate will
for occasional cleaning. The top plate will
“that it will apply pressure to both a 14" x 1
there will be two separate top plates, one

6

r plates of glass
surements. The
cated and cut in
film and 9" x 18"
be made accesslble
have an area such
42 and 9" x 18';
for the 1h" x 1hLn
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50

ea_and one for the 9" x 18" area. Provislions for lifting
“the top plate will be included, either in the form of knobs

r by a mechanical 1ift. The top plate will be removable

or cleaning.

When film is advanced rapidly it will mnot touch any
urface that will damage the emulsion.

,lh. Instrument will have variable magnification for 12 to

. The comparator will have a binocular eyepiece arrange-
ment for plate viewing. The exit pupil of ithe eyepieces
hall be large enough to permit sllght head movement by
eperator. The binocular eyepiece will have a screw

arrangement to change interpupillary distance instead

‘f a slidlng design.

It is realized that no comparator to date has been
~deslgned with a binocular viewing system and it is appre-
.clated that unforseen difficulties may prohiblt their use.

fy after analyzing the problem, it is found that binocular
yepleces cannot be utilized then the monocular eyepiece
d in the present Model 621 will be ackeptable.

-16. In addition, a table and chair on rails especially
constructed for operator convenience and with table exten-
on for recorder shall be provided.
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