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The invention relates to an apparatus for in 
dicating a deviation of the profile of an article 
from a Standard profile. It has particular refer 
ence (although not limited in this respect) to 
the checking of the profiles of turbine blades, 
cans, and the like. 
Our main object is to provide an apparatus for 

the purpose which will be simple to use and which 
will enable the profile of the article very quick 
ly and accurately to be checked, without there be 
ing any necessity for a high degree of skill on 
the part of the operator. 
A further object is to provide an apparatus 

Which includes coaxial, mutually-rotative Sup 
portS for the article and the Standard, and a pair 
of coaxial and independently pivoted gauge arrins 
biassed for tracers thereof respectively to engage 
the article and the Standard, the arras being So 
asSociated with an indicator that relative pivotal 
novement of the arms, consequent On a devia 
tion of the profile of the article from the stand 
ard profile, will actuate the indicator. 
These and other objects and advantages will be 

apparent, it is believed, from a consideration of 
the following description. 
In the accompanying dra WingS: 
Figure 1 is a perspective View of One form of 

apparatus according to the invention, but with 
the article and its Support detached from its 
:nounting, and with a graduated dial (for indicat- : 
ing the angular position of the article) detached 
from the Said Support; and 

Figure 2 is a perspective view (to a larger scale), 
approximately in the direction of the arrow 2 
of Figure 1, mainly of the standard and the arti- : 
cle in assembled position on their mutually-rota 
tive SupportS. 

In the drawings, the Stationary frame or base 
of the apparatus is shown at 2. It provides 
a tubular block 4 for the Support of a vertical 
spindle 5 fast with an actuating member 6, 
shown as a knurled wheel. Located upon the 
spindle, above the tubular block 4, is first the 
Standard 8, and above the Standard the gradu 
ated dial 9. The latter coactS With a Wernier 
scale indicator 20 fast with the Support 2 for 
the article 22. The latter support is adjustable 
angularly on the spindle, in any usual imanner, 
for setting up purposes. 
The base also carries a vertical pillar (just ap 

pearing at 23 in Figure 1) on which are journalled 
the two arms 24, 25, the former carrying a round 
nosed tracer 26 to engage the periphery of the 
standard 8, and the latter a tracer With an arcu 
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ate edge 2 to engage the article 22. Tension 
SpringS bia SSing the arms are not shown. 
The support 2 for the article 22, and the dial 

is are shown detached in Figure 1. So as not to 
obscure other parts, but their relative positions 
When assembled are shown in Figure 2. That is 
to say, the disc 9 rests, with its fiange. 9a 
uppermost, on a platform 5d which is fast With 
the spindle 5 (see Figure 1) and With a hole 
(not shown) engaged round a pin 5b of the 
platform; and the Support 2 has a bottom flange 
2a, which rests on the upper side of the disc, with 
the indicator 29 outside the flange. 9d. 

In instances where it is desired to check the 
profile of a peripheral face of an article (e. g., 
of a cross-section of a turbine blade, as shown 
in the drawings, or of a radially-operating cam 
the article being held with its longitudinal axis 
parallel to the axis of rotation of the coacting 
support, i. e., of the Spindle 5), the apparatus 
has the pivotal axis of the arms 24, 25 (i. e., the 
aforesaid vertical pillar) arranged to be parallel 
to the spindle 5. On the other hand, if it is the 
profile of a substantially radial face (e.g., of an 
axially-operating cam) which is to be checked, 
then the apparatus would have the pivotal axis 
of the arms 24, 25 arranged at a right angle to 
the axis of rotation of the Supports for the stand 
ard and article. The apparatus can be designed 
either for one of these forms of checking, or ob 
viously it may be adjustable so, as to be capable 
of dealing with both of them. 

In the drawings the arms are ShoWn as be 
ing supported between their ends. They carry 
the tracers at adjacent ends, and the other ends 
are arranged to actuate a known form of indi 
cator 29. In this case it is desirable for the 
effective lengths of the arms on both sides of 
their support to be equal. So, a S. to enable a di 
rect-reading indicator (e. g., a dial-type of in 
dicator calibrated, Say, in ten-thousandths. Of an 
inch) to be employed. The indicator is mounted 
on the lower arm, and the upper arm carries a 
rigid strip 33 to coact with the operative end of 
the indicator plunger. 
We may provide for one or both arms to be 

adjustable longitudinally of the aforesaid verti 
cal pillar whereby to enable the profile at differ 
ent zones of the article to be checked. Thus, for 
the checking of a parallel-sided article as shown, 
the associated arm 25 may be slid along the said 
pillar and be held in a desired vertical position 
by means of a locking sleeve-32, for gauging a se 
lected zone of the periphery. In other instances, 
for example, where the article and standard are 
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conical, we can arrange for both of the arms to 
be slid along the said pillar, whilst preserving 
their spacing, for checking different Zones. 
For the checking of the profile of a thin article 

(e. g., for checking the cross-sectional profile of 
a turbine blade as shown), there Would SOme 
times be difficulty in closely following a master 
turbine blade acting as the standard. There 
fore, as shown, the standard 8 is, in such a case, 
preferably formed to have a periphery of a shape 
such as would be generated by the path of a point 
on a line passing through the point of contact 
of a roller with a blade of the correct ContOur, 
and through the centre of the roller, whilst the 
latter is being rolled round the periphery of the 
said blade of correct contour. Thus the Said 
point may be at the Centre of the roller, Or to 
one side or the other of the centre. In this Way 
the artificial standard is made to be materially 
thicker than the article to be checked (being 
somewhat kidney-shaped in the case of a turbine 
blade) and is easier to produce Within the de 
sired limits of accuracy. Also a standard SO 
formed is much more robust than a master blade, 
and the coacting tracer 26 will move more easily 
round it, particularly at the ends corresponding 
to the leading and trailing edges of the blade, 
than round a master blade. It will be understood 
that the centres of the arcuate edge of the tracel 
27 and of the radiussed end of the tracer 26 are 
arranged so as to coincide when the profile of 
the blade 22 conforms to the profile represented 
by the artificial standard 8. 
The opposite ends of the lower and upper 

arms carry, respectively, a dial-type indicator 
and a coacting contact strip, and these ends of 
the arms are also associated with Springs biassing 
the tracers into intimate contact with the re 
spective profiles. Obviously, if desired the half 
arms carrying the tracers could alternatively be 
arranged also to support the indicating means, all 
acting at the same radius from the axis of the 
said pillar so as to give a direct reading on the 
indicator dial of any profile errorS. 
By adjusting the upper arm axially of the 

shaft and Supporting it at a chosen checking 
position by means of the clamping sleeve 32, the 
blade can be checked at any position from root 
to tip. 
When a blade having the same profile but a 

different stagger angle is to be tested, the Sup 
port 2 can be twisted relatively to the graduated 
dial 9 and be set by means of the vernier and 
dial scales to bring the blade into correct rela 
tionship with the standard. 
The form of the apparatus just described is 

Only suitable for checking turbine blades having 
parallel leading and trailing edges and of a con 
stant Stagger angle from root to tip. Howevel 
we contemplate adapting the apparatus for the 
checking of blades having non-parallel leading 
and trailing edges, and With or without constant 
stagger angle, by providing a number of artifi 
cial standards of different form corresponding to 
different Sections of the blade from root to tip, 
or by providing a composite artificial standard, 
and in Such cases We Would provide for moving 
and Supporting both upper and lower arms along 
the shaft so that the respective tracers could 
engage the correct standard (or portion thereof, 
as appropriate) and the corresponding portion 
of the test blade. 
What We claim as Our invention and desire to 

secure by Letters Patent of the United States is: 
1. An apparatus for indicating a deviation of 
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4. 
the profile of an article from a standard profile, 
including coaxial, mutually-rotative Supports for 
the article and the standard, means for relatively 
orientating the article and standard about their 
common axis of rotation, a pair of coaxial, inde 
pendently pivoted gauge arms, said arms rela 
tively movable along their common pivotal axis, 
tracers fast with said arms to respectively en 
gage the article and the standard, and a dial 
type indicator carried by One of Said arms, Said 
indicator having an operating plunger coacting 
With the other said arm so that relative pivotal 
movement of Said arms, Consequent on a devia 
tion of the profile of the article from the standard 
profile, will actuate the indicator. 

2. An apparatus for indicating a deviation of 
the profile of an article from the profile of a 
standard, comprising a stationary base, a Spindle 
journalled in said base, Said spindle Supporting 
the standard and the article in an adjustably 
fixed angular relation, two gauging arms inde 
pendently journalled between their ends for 
movement about an axis parallel to that of Said 
spindle, said gauging arms relatively adjustable 
along said axis, adjacent ends of said arms adapt 
ed to respectively engage the profiles of the ar 
ticle and standard, and a dial-type indicator car 
ried by one of said arms, said indicator having 
an operating plunger coacting With the other 
Said arm. So that relative pivotal movement of 
said arms, consequent on a deviation of the pro 
file of the article from the standard profile, will 
actuate the indicator. 

3. An apparatus for indicating a deviation of 
the profile of an article from the profile of a 
standard, comprising a stationary base, a Spindle 
journalled in Said base, means for locating the 
Standard and the article in angular adjusted re 
lation on said Spindle consisting of indicating 
elements in the form of a vernier scale indicator 
to coact with a graduated dial, one of said ele 
ments being rotatively fast with respect to the 
Standard and the other being rotatively fast with 
respect to the article, means for adjusting said 
elements angularly, two gauging arms independ 
ently journalled between their ends for move 
ment about an axis parallel to that of Said spin 
dle, said gauging arms relatively adjustable along 
Said axis, adjacent ends of Said arms adapted to 
respectively engage the profiles of the article and 
Standard, and a dial-type indicator carried by 
One of Said arms, Said indicator having an oper 
atting plunger coacting With the other said arm 
So that relative pivotal movement of said arms, 
consequent on a deviation of the profile of the 
article from the standard profile, will actuate the 
indicator. 

4. An apparatus for indicating a deviation of 
the profile of an article from the profile of a 
Standard having its periphery shaped as if gen 
erated by the path of a point on a line passing 
through the position of contact of a roller with 
an article of correct contour and through the 
centre of the roller, comprising a stationary base, 
a vertical spindle journalled in said base, means 
for mounting On Said Spindle the standard and 
the article in an adjustably fixed angular rela 
tion, a stationary pillar parallel to said spindle, 
two gauging arms independently journalled be 
tween their ends upon said pillar, said gauging 
arms relatively adjustable axially of said pillar, 
One of adjacent ends of said arms carrying a 
round-nosed tracer to engage the standard with 
substantial point contact and the other of Said 



2,686,870 
5 

adjacent ends carrying a tracer which is arcuate 
about the said point to engage the article, and 
a dial-type indicator carried by one of said arms, 
Said indicator having an operating plunger coact 
ing With the other said arm so that relative piv 
otal movement of said arms, consequent on a 
deviation of the profile of the article from the 
Standard profile, will actuate the indicator. 

5. An apparatus for indicating a deviation of 
the profile of an article from the profile of a 
Standard having its periphery shaped as if gen 
erated by the path of a point on a line passing 
through the position of contact of a roller with 
an article of correct contour and through the 
centre of the roller, comprising a stationary base 
providing a vertical tubular block and a pillar 
parallel to said block, a spindle fast with an actu 
atting member journalled in said block, means for 
locating On Said spindle the standard and a grad 
luated dial fixed angularly with respect to the 
Standard, other means for locating on said spin 
dle the article and a vernier scale indicator fixed 
angularly With respect to the article, said indi 
cator adapted to coact with said graduated dial, 
tWO gauging arms independently journalled be 
tween their ends upon said pillar, adjacent ends 
Of Said arms carrying tracers to respectively en 

10 

15 

20 

25 

6 
gage the profiles of the article and standard, that 
tracer to engage the standard being a round 
nosed tracer, and that tracer to engage the pro 
file of the article being a tracer which is arcuate 
about the said point, and the other ends of said 
gauging arms carrying coacting indicator ele 
ments in the form of a dial type of indicator 
having a movable plunger on One of the arms, and 
a coacting abutment on the other to engage the 
operative end of said plunger. 
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