Fig. 1. Typlesl ealiliration setup showing the
antecollimntor, optical flat atiseled 1o B
o exlrems left-hnnd eorer, milmor mounst on
axtremne right-hond eorner and siralght edge on
end of surfaee ploe,
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Slm’:r. MEASURFMENTS are 1o more relinble than
the surface plate on which they ave referenced, it is
iageerinnt te know exactly the pecurney of the pleie
being vsed,  Burface plates are manufactured to
accarscies varving from 0002 to 000G nch of
deviation fran a teue plane. The user should check
cacl plute after 3t 3w installed 1o determine whether
it mects gpecilications and frons Lo to time there-
wlter 1y lenrn the wlTed of wear and eavicsmoent.
The check measurements must, Cor practical puar-
poses, be dome in e work environment.

Fortunately, a procticable method of pecurately
calibrating surlace plales 35 availoble o mlestey.
The method wsed in 1he meteology nborstery o
Sandia Corp. s highly sceurate vel can e per-
formed by semiskilled persconel using instrumenis
available to any industeial liborotoey. This oethod
1= an application and extenzion of procedores de
velopeed by ko Lo Hine {British meteologist] and
invilves ng new preioeiples,

[deally, the colibrotion should be performed in
g rooms in which the temperature of e plate can
be kept in equilibrivm and frem wlock thermal
currenls con be excluded. However, ndustey wses

us



Wash

Fig. 2. Mirror moant, reflector mouits and sptieal fAats weed for ealibeoting surfoee  plaies,

surface plates upder conditions that arve less than
ideal. These plotes con be sotisfactorily calilrated
under the same copditions, Extremice of temperns
e J:Imngl-.;, thermal currenis, and vibration are
olwiously to be avoided.

Calibration Method: Eguipment needed for
this method is shown in Fig. 1, The autocollimator
is casentially an opticol lene eyetem from which
parnllel rays are emitted.  These rave strike the
surface of a stecl optical flot ood are reflected bock
inte the autocollimator. The reflected rays produce
an image at the focal plane of the autorellimator
from which angular displacements ean be accurate.
Iy ditermined,

The rellector iz mounted on a bracket, the sup-
port pods of which wre separnted by o distance

Fig. 1, Positlons of aotecollimpter doring renalliogs
for the eight principal lines.
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arbitrarily chosen so that it will divide evenly into
the dimensions of the sucipee plate, This distance
shiould he ahoul & percent of the length of the short
gide of the plate, Varicus refllector mounts needed
for diferent size plates are shown in Fig, 2. The
mirror mounting brocket is so designed that the
mirror asanting s porial 1o the surface plote,
Steel optical Aats, the fnees of which de not deviate
from o plane by more than 00003 inch, ane
peed for both the mirrer ond reflector, I oddition,
o straight edge, praduated in inerements equal e
the distance between the support pads of the re-
flector stand, is used.

A total of eight lines of readings are taken: four
perimeter lines, two diagonal lines, and wo cenler
lines, Fig. 3, The perimeter lines are 1aid out one
inerensent from the edge of the plate. The precise
stntions at which readings along all eight lines are
taken are measured off in steps equol o the ncre-
ments on the straight edge. Many more readings
could be taken, but o rewsenable compromise b
Pween aecuracy and coconcmy i achicved by this
metliod,

Dietailed instructions for using nn nutacollimator
are supplied with the instrument and  shonld  be
studicd carcfully, The position of the auotecolli-
raalor Tor each line of readings i2 ghown in Fig. 3.
The readings along the north perimeter line, for
example, are taken with the autocollimnter in the
pouthwest cormer of the plate. The yellector ie
mavend along he line and readings wre token al
ench station, These readings aie entered directly
an e preperly identificd work sheel, Fig. & Adler
each line is completed, the reflector 38 moved hack
to the firet station on that line and nnother reading
tuken, 11 thiz does ool agree within = (L3 seo, of
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