ARMORED MEDICAL RESEARCH LABORATORY
- Fort Knox, Kentucky

SPLEA 741 '
Project No, 6=5 ) . 19 April 1946

REPORT ON WILD HEERBRUGG RANGEFINDER.. 80em BASE, 1944

1., PROJECT: No. 6 = Vision in Tanks, Pirst Partial Report on Sub-
Project No., 6=5, Investigation of Short Base Rangefinders,

a. Authority - Letter Commanding Gencral, Headquarters, Armored Force,
Fort Knox, Kentucky, File 400.112/6 GNOHD, dated September 24, 1942.

b. Purpose - To evaluate Wild Heorbrugg, 80cm, Rangefinder for purposes
of comparison with similar instruments used by the armed forces of the United
States.

2. DISCUSSION:

a, Laboratory tests and a break-down inspection of the instrument have
been compared with data and drawings given in TM 9-1585, Ordnance Maintenance,
Rangefinders, l-meter Base and 80cm Base, all types.

b. A discussion of the results of these tests is given in the appendices.
3. .CONCLUSIONS: '

N\

" a. This rangefinder is very similar to the US M1916 rangefinder both
in design and perforamance,

b. The Heerbrugg instrument offers no improvement over the US X1916
model and is in some respects inferior.

L. RECOMMENDATIONS: \

That no further consideration be given this inetrument.

NOTE: Tae recommendations as set forth in tnis project have been concurred
in by Lt. Colonel J. R. Pritchard, Chairman, tieapons and Ammunition Section,

" Army Ground Forces Board No. 2.

Submitted by:
- Tee 5 D, J. Howe

APPROVED: :ﬁ, sdlerect g /g/ﬁ@a el/
- FREDERICK XNOBLAUCH
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dppendix I

DESCRIPTINN OF RAICESTIDER

1. %he rangefindor and accessories ere shown in Fig., 1. The instrument
is an 80cu base, invert oplit field rengifinder. It 4o carried in e aetal
cusa provided with pack straps. Included in the case 1s an adjusting lath,

a 31" woodcn triped with o demounteple.l2' netal tripod fitted with a ball
and cockot meunt for the rangefinder, an zuuer filter and a neutrel density
filter to te umounted in the eyepiecc, a lent cleaning cloth and brush, and
a koy to unlock the infinity adjustaent cover,

2., Tra {ield of view is rectunzular, Tho invert image appears in a
cwzallsr reetangular field above the center of the large field. The large
field moves to obtain coincldence, while thc scimall invert field moves to
obtain the infinity and halving adjustaents.

3. The rango adjustuent is rade by meuns of a knob besice the right
handle of the instruzont. The range scale cyrears both in a window in
the froat of the instrunent and in tho lefi eyepiece. The infinity and
halving adjustuents are in the left arw of the rengefinder. A4 rotating,
locking cover prevents the infinity adjustuent {roa being accidently changed.
A scalo is provided, visible through a window in the left arm of the instrue

went, ©o &llow the infinity adjustment to ve reset.

4. Fig. 2 chows the optical tar of tha instrument. It is stamped
from alloy steel tubing and all parts wmounted on it are located by means
of positioning ccrews, It is pocitioned in the body tube on the left end
by three bearing surfaces, one spring loaded, and on the right end by a ball
and socket, and a ball and slot suspension, These details are identical with
the US 11916 rangefiander.

5. Tha optical system of the rangeiinder is shown in Fig. 3. Coin-
cidence is obtaincd by means of a sliding wedge behind the rigat objective,
The translucent plastic scale is attached directly to thic wedge, moving
past ithe incex as the wedge moves in the tube. The infinity adjustment is
made by means of a rotating wedge in front of tho left pentaprism. A detzil
of the worm and pinion movexent used for ihiz adjustment is shown in Fig. 4.
Although thic arrangesunt should be wmore ¢table than the gear and pinion
aéjus Laent of ths US M1916 rangefinder, tcsis show that the shock of dropping
this erd of the rangefinder six inches, disturbed the adjustment by as much
as two divisions. This could probebly Lo iiproved by spring or friction
loading the worm and pinion., The halving adjustment is made by tilting the
left pentaprisu,

. 6. The wajor difference between this model and the US M1916 rangefinder
is in the occular prisa systca. Fig. 5 shows the vrism used. It is similar
to the type used in the il1924 and 11917 cories, but .f simpler conctruction,
using three priems instoad of four. Altheugh this prisw system can be more
easily manufactured, i1t places the eyepicco et an anglse of €0 degreec from
the vertical. This would be especlally disadvcntageous vhen mounted externally

on a tank as it would require a high head position. A horizontal eyepiece would
seom best for this purpose. Fig. 6 shows the mounting of the occular prisa. '
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7. The rubber cyecup ies unsatisfactory. Because of the small exit
pupil, the eye position is eriticul. A dual eyecup headrest such as is
used on American rangefinders and tank gights would be a great improvement,
both from the standpoint of eye positioning and as an aid in steadying the

instrument againet changes in elovation.

8. Th2 instrument has no thermal insulation around the cast metal
tube. Although no tests were made, it 1s belioved that rather large teme
perature differentials would be produced withing the tube by exposure to
sunlight, resulting in distortion of the optical bar and thus decrease the

eccuracy of the instrument,
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Appendix II

OPTICAL CEARACTERISTICS OF RANGEFINDER

1. The pertinent dats is listed below:

Pover B & I
Rozol field
Horizontal 3 dogrees
Vertical < dogrees =~ 25 minutes
Exit pupil 2.11 o
Resolving power 5 seconds

These values closely approximate those of American 80cm range-
finders. Optically, the instrument is satisfactory. The resolution is
good enough for all but the best observers. A slight loss of resolution
would probably be unnoticable as vernier acuity remains in the absence of
resolution, The resolution measured is very close to the theoretical maxi-
nwa for an objective of the diameter used. The optical olements are uncoated.
Coating is advisable in an instrument of this type because of the large number
of glass surfaces (16 in right arm, 18 in left arm). Good contrast is an aid
in making tho coincidence setting. The contrast in this instrument is rather
pPoor, .

2, lo tests viere made of the accuracy of the instrument., As no gerious
optical defects were found, this instrumont should compare favorably with
other €0cm instruments. In the absence of defects, the accurecy is thecoreti-
cally a function of the range and the base length of the instrument. The
standard German unit of error in mmnking a coincidence setiing is 10% (US unit
of error = 12%), Using a 10" unit of error, the expected accuracy iss

Melors ’ Errer in Meters
300 o

1000 5.5 .

10000 550,

20000 2200,

In actual prectice the accuracy is preatly dependent upon the skill
of the observer. At short ranges the scals iz greduated in units of ten
meters which does not utilize the full zccuraey of the instrument, while at
longer ranges the ccale closely approximates ths computed accuracy. This
dcas not necesscarily indicate poor design however, as extreme accuracy is
not necessary at short ranger when used for {lat trajectory fire control,

It may also be noted that rangefinder accuracy rarely meets the one unit
of error specification, although 08t instruments are designed to meet this
condition under optimum conditions.
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