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Parallel Testing Interferometer 
James B. Saunders 

The convention al meLhods of t esting t he parallelism of opaque bodies, such as gage 
blocks, by interferometry r equire wringing of t he body t o a n opti cal fla t . This opera tion 
disturbs t he temperature equi libriu m, necessitating long periods between tests, especially 
for long blocks. It often i nj ures t he surfaces of bot h the opt ical flat and t he test body. 
Also, if t he body is a standard gage block, repeated wringin gs during use ult ima tely change 
the dimens ion . This pa per describes an in terferometer for measuring t he parallelism of 
gage blocks a nd other bodies of any reasonable length without t he necessity of t he wringing 
operat ion . Two form s of t his instrument a re used- one for test ing lon g blocks a nd anot her 
for test in g shor t blocks. E it he r form can be construc ted for testing blocks of any length , 
but t wo forms a re found t o be more practica l. 

1. Introduction 

The convcntional pl'ocedlU'es for measlU'ing the 
parallelism of gage blocks 1, 2 require the wringing of 
the blocks onto an optical flat . The wTinging opera
tion often injures the conLacted slll'faces and re
peated wringings necessitate frequent refinishing of 
the optical flat that is used as a base. A method fOT 
measuring parallelism, without t he wringing opera
tion, has significant advantages because the danger 
of injmy to t be contacted surfaces is eliminated. 
Accordingly, two instruments that utilize this 
method are described : one is for testing very long 
blocks and similar bodies, whereas the other is 
dcsigned for short blocks. Both instruments use 
low orders of interference and neither requires the 
usc of a stand ard. 

2 . Optics of the Interferometer 

A descrip tion of the op Lies for either form of this 
instrument covers a 'large pOl' Lion of that for t he 
other. For distinction we will designate them as 
" Lhe long-block in terferometer " and " the short
block interfel·omeLer". The double-image prism 
used in these instrumen ts is adjusted during con
struction 3 so that a ray of light, shown in the plane 
of figure lA, after division into two component rays, 
I and 2, at Po will, on reflection at PI and P 2 , lie in 
planes that are parallel to the semirefiec ting plane of 
the prism but deviate equally toward or from oppo
site sides of the plan e of figure IA. The projection 
of the light rays on t he dividing plane is shown in 
figure IB, which is perpendicular to the plane of 
figure IA. T his deviation is effected by rotating 
one componcnt of t he prism relative to the other 
about an axis normal to the dividing plane of the 
prism. If this deviation is held constan t, the width 
of jthe in terfer ence fringes in the direction normal to 
the plane of figure IA i fixed . This component of 
fringe width is, therefore, frozen into the system 4 

when the cem ent between t he component prisms 

1 Gauges and fine m easurements, by F . 1I. Rolt , I, p . 204 (Macmillan and 
Co. , Ltd ., London 1929). 

2 T he science of precision measurement, by Tbe DoAll Co., p . 143 (1953). 
3 Construction of a K osters double-image prism, by J. B. Saundcrs, J. Research 

N13S 58, 21 (1957) RP2729. 
'NBS Tech . News Bu!. 42, 30 (1958). 
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FIG UR E 1. K ostel's double-image prism . 

A small angle is formed by the two 300 edges shown exaggerated ill H. 

becomes hard by cooling after adjus Lmen ts are 
complete. Furthermore, the tilting of any plane 
surface outside the prism that aiIects t he two com
ponent beams between division and recombination , 
will produce equal effects in thi s direction and, 
consequently, will not affect the frin ge width. 
However , the ro tation of plane surfaces about an 
axis normal to the plane of figure IA will produce 
equal effects 011 the two component beams but in 
opposi te direction s, thus producing a proportionate 
effect on the fringe width in th e direction parallel to 
this plane. 

Because of the above-described proper ties of thi" 
prism, adjustments of Lb e in strument in which i t is 
used affect t he fringe width in on e direction onlv. 
Consequently, when measuring the parallelism of 
gage blocks the test can be applied to parallelism in 
only one direction at a time. To LesL for parallelism 
in other direetions the block must be ro ta ted. 

2.1. Long-Block Interferometer 

Figure 2A is a horizontal section through the 
op tical elements of this in strument. The light from 
a source at 1 (82) is collimated bv lens L J (L 2) and 
divided into two equal componellts by the beam
dividing plane BJ (B 2). Each component suffers total 
internal reflection in the prism and emerges in planes 
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FIG U RE 2. Optics of inte1:feTometeT for testing parallelism of long blocks . 

FigurC's B through 0 reprc~ent obsrrved interference iril1gcs. 

parallel to B 1(B 2), but at a small angle to the base 
surface C 1 (C 2). The latter condition is obtained by 
a slight rotation of P I(P 2) about an axis normal to 
t he dividing plane B 1(B2) . This serves to p ermit the 
elimination of light refl ected from C I (C 2). 

The two prisms, P I and P 2 , arc separated b:v a di s
tance exceeding the length of the longest block to be 
tested . If desired, this distance may be made 
adjustable. The two dividing planes, BI and B 2, are 
adjusted to be coplanar and the two base faces, C I 
and C2, are adjusted parallel to each other. A line 
joining the centers of PI and P 2 is adjusted to form a 
small angle with the normal to faces C1 and C 2 . 

The ligh t emerges from prism P I (P2) as two sepa
rated componen ts, one on each side of the dividing 
plane. It en ters prism P 2 (P I), again suffers total 
internal reflection, and each pair of componen t rays 
recombines in the plane of B 2 (B 1). One-half of each 
beam proceeds to the neighborhood of source S2(8 1) 

and the other half to S2'(8 1'). An observer at 8 2'(8/) 
sees a set of interference fringes that cover the entire 
aperture. 

If a gage block, G, is inserted in the position shown 
with its end face, GI, adjusted normal to the light 
beams, it will reflect equal and corresponding parts 
of the two component ligh t beams from SI back 
t llrough PI to SI" Accordingly, the observer at 8t' 
sees a background set of fringes, produced by light 
from S2 and another set on the face of G l , that is 
produced by light from SI' Sin ce G\ is normal to 
t he ligh t beams these two sets of frin ges will be 
parallel to each other and to the plane of figure 2A. 

If the other end, G 2, of the gage block is parallel to 
G\, the fringes seen at 8 2' will likewise be parallel to 
each other and to the plan e of figure 2A. If, how
ever , G2 is not parallel to G\, in the plane of figure 
2A, it will not be normal to the light beams, and the 
sets of fringes seen at 8 2 ' will not be parallel to each 
other. The angle between these two sets of fringes 
is a measure of the angle b etween G 1 and G2 in thfl 
plane of figure 2A. The componen t of the angle 
between G\ and G2 that is p erpendicular to the plane 
of figure 2A (or horizontally in figs. 2B to 2G) does 
no t affect the fringes becau se it affects all pairs of 
compon ent beams equally. If t he compon en t <?f 
the angle between the gage-block surfaces that IS 

normal to the plan e of figure 2A (or vertically in 
figs . 2B to 2G) is desired, the block must be rotated 
90 ° and the operation repeated. 

8ince each prism is adjusted for complete com
pensation in the plane of figure 2A, white light can 
be used. A measure of the vertical width of the 
fringes (perpendicular to fig. 2A) for a known mono
chromatic light, with a micrometer eyepiece at 
8 2', gives a calibration of the micrometer scale in 
uni ts (mi crons, million ths of an inch , etc.) of lengt,h 
for measuring the displacement of white-light fringes 
from a chosen reference point on the gage-block 
surface. 

The procedure for adjusting a gage block is ex
plained with the aid of inserts in figure 2. In general , 
when the block is placed on its supports, the light 
reflected from its end will not reach the observrr 
because of excessive angular deviation from the 
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eyepl Ece. The block wil l appear in silbouette, as 
indicated in figure 2B . \iVh en the surface OJ is 
adjusted approx i mately normal to tile ligh t, fi ne 
fringes will usuall~T be visible in the area covered by 
both images of it, as shown in figurr 2C. The 
images of the two parts of 0 1 are made to coincide by 
rotating 0 about the center line offigul'e 2A, musing 
the image to c hange from t.hat of figure 2(' tofiglll'e 
2D. A lateral motion , without rotation, will then 
change the image from tbat shown in figure 2D to 
figure 2E. A further small ro tation of 0 about an 
axis llormal to figure 2A brings OJ normal to the ligh t 
and the fringes on Ol will appear borizol' tal and 
parallel to t he background fringes as showll in figure 
2F. The observer then moves to position S2' and 
observes the set of fringes shown jn figme 20. The 
angle betwee1l t hese two sets of fringes cOl'l'esponds 
to the angle b etween surfaces G 1 and G z. 

A photograph or tile long-block interferometer is 
shown in fi g ure :3. The base of the instrument is 
designed for ri gid ity so as to avoid flexure. Rigidity 
is quite important. The two prisms are mounted on 
rigid tables at earh end of the base. Three screws 
CDl and two others no t shown) permit raising and 
lowering of prism P 2 . Tiley also permi t rotation 
or tilting of titis prism about any chosen horizonLal 
axis. The prism housin gs are fastened to t he table 
tops by means of largt'- iteaded screws, in oversize 
holes, that permit la teral adjustments of the prisms 
relative to each other. Two screws, Dz and another 
concealed by the housing of prism P 2, permit small 
rotations of tltis prism abou t a vertical axis by apply
ing lateral torques to tite legs of the table. Similarly, 
screws D 3 and D 4 permit rotary adjustments of the 
other prism housing. 

The adjustments described above permit the 
alinement of the two prisms. This adjustment is 
critical, rather difflcult to attain, but when once 
obtained is very stable. The final adjustments are 
executed whik obseI'ying intrrferen ce fringes pro
duced by lens L' 2, in one of the many images of the 

so urce S2' This author uses n pinhole source of 
ap proxima tely I-mm diam and a shor t-foc us lells to 
observe iLs image at S2'. '1'h('l'l' arc two Sf'lS of 
fring ,superimposed upon ea('h other, in tht' propel" 
image to be used . 'iVlten Llwse two sets of fr in ges nre 
horizon tal and very broad, fringes can be s('(' n wi t h 
the two eyepieces when focu sed on thr pinho le. 
These fringes, in white ligh t, are hori zo ntal with th e 
zero order in the center of the field . 

The supports on which the long blo('ks rest lirc 
located at ti lC Airy points so as to reduce chan ges in 
the angle between G l and G2 due Lo grav itational 
distortion. 5 These supports rest on an adj ustable 
plate which, in tUI'll, is s upported at one end by two 
points and at the otber by one poin t. Thi s plate is 
adjustable at one end, la tera lly with s(' rl'\\' :05 

and vertica lly with anotheJ' screw :06 which is ('on
('e'aled in figure ~. 

2.2. Short-Block Interferometer 

The opti cs of the short-block interferometer lire 
shown in figure 4. The double-image prism, lens('s 
ligil t so urce, and viewing position in fLgurl' 4 Ban' 
identi cal to t hat of either ('Gel of the long-block 
instrument described abovl'. .\. renecting prisJll , 
P R in figure 4 , replaces one of tllC prism assl'lllblic's 
of the long-block instrument. Also, thl' optical 
axis of t he instrument is vertical instead of hori
zontal. Figure 5 is a photograph or Lhe shorL-block 
interferom('tcr. Figure 4A may be considered it 

section through the center of 4B, coincident with th e 
dividing plane of prism P. The indicated rays, 1 
and 2 in fi.gurc 4A, howeve]" do noL lie in th is p lane. 
Theil' positions relative to it arc indicated in -tE, 
which is a vertical view through 4B. The two 
surfaces, G l and G2, of the gage block (figs. 4A and 
4D) appear as G and G' in figure 4E. G' 2 in figure 
4A is an image of G 2 as seen by light rdkcled from 
the righL-angle prism, PR' 

' F. n . RoLL, Gauges a nel finemeasurcmcnLS 11,340 (.\L aclllilian and Co. , 1929) . 

FIGURE 3. Photograph of the long-block inle1:fel'omelel'. 
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FIe URE 4. Optics of the inte1Je1'ometer fo1' testing paralleZ,ism of short blocks. 

Figures B, C, and D (Ire sections throngh A. Figure E is a vertical view. Figures F and F' represent interference 
fringes for a parallel and a nonparallel block, respectively. 

. A plane optical wedge, vV I, and its image, W' I, 
(m figure 4A) are shown between G and its image G' . 
Figures 4B, 4C, and 4D are sections through 4A, 
along the lines indicated. The gage block is not 
located in the center as was the case in the instru
ment described above. 

The two component rays of light, 1 and l' (figs. 
4A and 4D), are caused to r eflect normally from G I 
by adjusting G with a leveling screw. They return 
into P where they recombine to produce the inter
ference fringes, F I, shown in figure 4F. The two 
component rays , 2 and 2' (figs. 4A and 4C) are 
transmitted downward through the optical wedge, 
W I, suffer two internal reflections in PR, and if PR 
is properly adjusted, return upward and parallel 
to their directions of incidence through WI to G2 • 

The wedge, W I, is adjusted initially by rotation 
so that i ts thickness is constant at all points in either 
of the planes B, C, and D . When in this neutral 
position it does not affect the interference fringes 
because of compensation in each pair of component 
beams that pass through it. The function of W I 
will be explained later . 

In order to measure the angle between GI and 
G2, the deviation of the light by P R toward or from 
the dividing plane of P mlJst either be reduced to 
zero or its effect eliminated by measuring the ob
served angle for two orientations of G, which are 
180 0 apart. The light that is not intercepted by G 
forms an interference pattern of uniform tint (or 
color) that fills the background about and between 
the two images of the gage block, shown in figure 
4F or 4F'. Figures 4F and 4F' represent the con
ditions observed when the ends of the block are 
parallel and nonparall el, respectively. A typical 
pair of component rays, which form this interference 
pattern, is indicated by 3 and 3'. They travel 
downward in figure 4C and upward in figure 4D. 
If the right-angle edge of P R is normal to the divid
ing plane of P , the pair of rays 3 and 3' in figure 4C 
can be made to return in planes that are parallel 
to the dividing plane, by rotating P R about an axis 
parallel to the plane of 4A and normal to the inci
dent light. This condition is attained when the 
background fringe is infini tely broad. The direction 
of the background fringes, when not infinitely broad, 
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FIG URE 5. Photogra ph of the short-block intel/e1'OIJ!eter . 

remain parallel to the dividing plane, because for 
each pair of component rays, such as 3 and 3', there 
is a corresponding pair, 4 and 4' , that travel identical 
paths but in opposite directions. The optical path 
differences are, therefore, equal to each other and 
also equal to that for any other pair of component 
rays in the plane of 4C and 4D . The order of inter
ference along the dividing plane corresponds to the 
optical path difference that was introduced into the 
double-image prism by the built-in wedges at the 
point that corresponds to the point of intersection 
of the right-angle edge of P R and the dividing plane 
of P. This point is located in the cen tel' of figure 4E. 

In general, due to the inherent error of judging 
when the background fringes are infinitely broad 
and to imperfections in tbe optical clements, a more 
precise method of evaluating the wedge between G1 

and G2 is to measure the wedge for two positions 
that differ by 180°. If the background fringes are 
unaltered, the il1sLrumen tal errors will be equal for 
the two positions and the value of the wedge un
changed except in sign . Consequently, the albebraic 
difference yields twice the value of the wedge. 

There are three ways that one might evaluate 
the wedge between G 1 and G2 • The fu'st is to 
rotate P R until the order of in terference at points 
C and E (fig. 6A) are equal ; then rotate the gage 
block until t he orders at A and B are equal ; and 
finally, obserye the difIerence in order of interfer
ence at points F and H. The second method is: 
Af ter performing the above operations, instead of 
r eading Lhe order difference between F and H , re-

A B 

FIG U R E 6. Figures 11 and C represent the positions oj reference 
points relative to the dij)'erent sets oj inteljerence fTinges. 

Figure B shows the wedge from which the two smaller wedges, "~2 ancl 'V2' , 
were cut and the difference in optical thickness between them. 

duce this order difference to zero by rota ting VV [ 
and read the resultant change on a scale attached 
toW[, figure 4E. This scale may be calibrated 
wit h monocl:ll'omatic light and the units may be 
radians, degrees, or the corresponding variation in 
height of the block. A third method is to leave 
the wedge in its neuLral position, adjust G so thaL 
the orders of interference of A and B are equal, and 
change the order at H to equal that at F by rotating 
P R about an axis normal to the incident light and 
parallel to the plane of figure 4A. The order of 
interference between two points such as C and D 
(fig. 6A) after rotating PR will be equal to one-half 
of that between F and H before thi s rotation was 
performed. By choosing a point, such as E in fig
ure 6, such that CE equals K times CD , the order 
difference between C and E will be K times that 
between C and D . 

vVhen using tIllS last method for testing gages 
that are almost parallel, the angle between G[ and 
G2 will be small and the background fringes will be 
too broad for reading fractions of fringes. To elim
inate this difficulty, an optical wedge, illustrated in 
figure 6B, is constructed and from it two scctions 
W2 and "\Vz' are cut and placed on P R as shown in 
figme 7. The wedges W 2 and "\V2 ' are equal, but 
when placed in the position shown, tho effect is to 
narrow the background frin ges seen through them. 
The results are illustrated in figure 6C. The differ
ence in thickness of 'liT 2 and W 2' at a selected refer
ence point E (fig. 6C) is determined by the choice 
of the corresponding positions on the plate from 
which they were cut. This difference in thickness 
is chosen so as to cause the zero order of interference 
to pass through the chosen point when the back
ground fringes about W 2- W 2' are infinitely broad. 

If the angles of wedges W 2 and W 2 ' arc properly 
chosen, the width of the fringes seell through them 
will be most favorable for measuring the fractional 
parts of frin ges. Also, the position of the zero
order fringe, relative to point E , may b e calibrated 
to read directly the angle between the ends of the 
gage blocks. 

The recommended procedure for measuring a block 
is: (1) Adjust the two sets of fringes seen on the ends 
of the block so that they are perpendicular to the 
dividing plane, as in figme 4F; (2) no Le the posi tion 
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FIG URE 7. '1'100 vertical sections, at right angles to each other, through the sho1·t-block 

interferometer. 

of the zero-order fringe (or absolute order at E , 
fig, 6C); (3) rotate the block 180 0 about a vertical 
axis through its center; (4) readjust the fringes to 
restore the condition of (1) above; (5) again note the 
position of the zero-order fringe (or absolute ordm' at 
E); (6) the difference in the two observed orders at E , 
or positions of the zero-order fringe , multiplied by the 
constant Ie, described above, is a measure of the 
angle between the ends of the block 

Figure 7 shows two vertical sections through the 
center of the short-block interferometer that are 
mutually perpendicular to and through the centers of 
each other. A pinhole, S, illuminated either with 
monochromatic or polychromatic light from outside 
the tube H , serves as source. The position of the 
pinhole is adjustable in the focal plane of the collima
tor lens, L, and the collimator tube is adjustable in 
length . The prism, P, rests on a thick plate, I, to 
which is fastened the lens-holding plates, J and J', 
The plates, Ie and Ie', whi ch cover the ends of P , 
are not fastened to J or J'. Consequently, small 
stresses applied to tube H' while adj usting the eye
piece or manipulating a micrometer in it, are not 
t ransmitted to P. 

The material of the instrument, except for the col
limator, the eye-piece tubes and optical elements, is 
made of steel. Steel was chosen because its expan
sivity approximates that of the glass elements more 
nearly than other usable materials. 

The gage block, G, rests on a rotatable plate, M I. 
that is perforated so as to transmit the required parts 
of the light beams used for making measurements. 
See also figure 8 for a vertical view of MI and its 
supporting parts. The plate, M I , rotates in an annu
lus ring, M z, which in turn is rotatable, from outside 
the instrument, in another annulus, M 3 . The aper
ture in M3 has its center displaced from the center of 
the instrument in a direction parallel to the dividing 
plane of P and by an amount equal to one-half the 
horizontal separation between the centers of the 
gage block, G I , and its image, G'. The gage block 
rests on the center of M 1 (see fig. 6B) . Accurate 
placement of the block is facilitated by stops. 

The eccen tric annulus, M 3, has an arm t hat pro
jects through t he wall, Q, of the instrument and is 
supported by this arm at one of its three supporting 
points by an adjusting screw, R I , The other two 
supports for M3 are steel balls, '1\ and T z, (fig. 8B) , 
which are held in conical holes by means of two 
screws, U I an d U z, respectively. The ends of these 
screws have eccentric conical depressions that permit 
a limited amount of rotation of M3 about an axis 
normal to the dividing plane of P . The screw R r 
permits fine adjustment of M 2 , and consequently the 
gage block, which it supports, about a horizontal 
axis parallel to the dividing plane of P . A similar 
pair of balls, screws, and the adjustable screw R z, 
permits rotation of P R about two axes parallel to 
those used for adjusting M 3 . 
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F I GL: RE 8, Several views showing individual pm'is of ihe shorl-block 
inlelfel'omeler , 

If the refracting edge of the optical wedge, 'V I, is 
m,ade perpendicular to the dividing plane of P (i. c., 
parallel to the plane of fig. 7B), each pair of compo
nent rays will traverse this plate at points of equal 
thickness. Consequen tly, W I in this orien tation , does 
no t affect the fringes of interference. It does, how
ever , serve as a window, protecting the prism P R 

from the accumulation of dust. Other functions of 
WI will be discu ssed la ter . 

The prism, P , is cen tered over the apertme in plate 
I (fi gs . 7 A and SA) with its ends p arallel to pla tes Ie 
and Ie' (fig. 7B) . Vsing t he base smfaee of P as a 
plane mirror, the pinhole aper ture S is located in the 
focal plane of len s L by varying the length of tube H 
and at a point in this plane where the light will form 
an image of the pinhole upon itself. This places the 
light beams, after division at the dividing plane, 
normal to the prism base and, consequ en tly, parallel 
to each 0 ther . 

A gage block , whose end faces arc parall el to each 
other , is placed on the cen ter of plate M l wi th its 
lower surface parallel to the top smface of M I' "When 
the surface of t he block is adjusted parallel to the 
base of P by m eans of screws R J, VI, and V 2 , t he 
light from S is reflected normall y from the top smface 
of the block and observed a t the eyepiece as inter 
ference fringes. 

The par ts of the light beams tha t are not inter 
cepted by the block and its support M I , traverse the 
optical wedge W I, and enter the right-angle prism P Ro 
After two internal reflections in P u, the ligh t retmns 
along a path that is symmetrical to its inciden t path 
wi th respect to the 90 0 edge of PRo The 90 0 edge 

of PR is made normal to the dividing plane of P 
by means of screws in its suppor t simil ar to V I and 
Vz and the fin e-adjusting screw R z (fig. 7A). This 
light forms the background frin ges used in the test, 
but no interference is observed lllltil t his prism edge 
is nearly normal to the dividing plane. When it is 
not normal the two images of this edge, form ed by 
the two componen t light beams, in tersect in the 
extension of the beam dividing plane. The prism 
Pu is rota ted un til the two images eoineide- pOl'fec
tion being a t tain ed when the baekgrollnd fringes 
have maximum contrast. 

The above-mentioned contrast in the background 
fringes is not affected by screw, R 2, sin ce it has no 
vertical rota tional effect on the prism. Its eHeet 
is to change the wid th of the background fringes onl~-. 
When the background frin ges are made infinitelr 
broad, the collimated beam of ligh t re turns toward P 
parallel to the incident beam- all rays having 
suffered a horizontal shift in P R , as illustra ted in 
figure 4A, 

The holes in the gage-block suppol' L, ~1 1 (fig. C), 
are so spaced that when M I is ro ta ted to on e of t he 
four positions for which the rectan gular sides of t he 
block arc either parallel or perpendicular to the 
dividin g plan e, all light t ha t goes t lu'ough M I 
return s again till'ough it . That is, Lhe apertures in 
M I ar e symmetrical bo th wi th r espect to Lh e dividing 
plane and to the 90 0 edge of P Ro P ar ts of the beam 
(rays 3, 3', 4, and 4' in fig. 4) will pass downward 
through M I to P R, shift horizon tally in P R, and pass 
upward through oLhe!' apertures in Ml to P. Other 
parts of the beam (rays 2 and 2' in fig. 4) will p ass 
downw ard through M 1, shift horizo ntally in PR, pa s 
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upward through MI to the lower surface of the gage 
block, return through MI to PR and again upward 
through M I to P. If the two end faces , GI and G2, 

are parallel, the light will be incident on G I and G2 at 
equal angles. When GI is adjusted normal to the 
light, G2 will also be normal to it. 

We have three sets of fringes, showll in figure 4F' , 
to consider: (1) The sot F I is formed by light re
Hected from the top surface, GI , of the gage block; 
(2) the background fringe between and about FI 
and F a, formed by light reflected from PR but not 
incident on the gage block; and (3) the set F 3 I 

formed b)T light reHected from PR to G2 and back 
through PRo The direction or orientation of F I 
determines the angle between G1 and the incident 
wavefront; the width of the background fringes 
determine the direction between the incident and 
reHected beams to and from PRj and the orientation 
of F 3 determines the angle between G2 and the wave
front that is reflected from it. 

The set of fringes, Ft, is adjusted by means of Rl 
normal to the dividing plane of P , for which concli
tion G I is normal to the incident light. The back
ground fringe is made infinitely broad, for which 
condition the light beams returning from PR are 
parallel to the incident beams. If the two surfaces 
of G are parallel, the set of fringes appearing on 
G2 will be parallel to those on GI and indicated as 
the set F 2 in figure 4F. If GI and G2 are not parallel, 
the fringes seen on them and indicated as F I and F 3 

in figure 4F' will not b e parallel to each other. 
The angle between these two sets of fringes is a 
measure of the angle between the two ends of the 
gage bJock. 

W ASHINGTON, May 5, 1958. 
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