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OPTICAL EQUIPMENT 

RANGEFINDER MARK 58 

NOTE:-Rangefinder Mark 58 is descri bed on pages 1 to 54 of this pamphlet. The photographs 
and text are equally applicable to Rangefinders Mark 58-I, Mark 65, and Mark 65-1 except for 
differences in the range conversion mechanism, the end box bracket assembly, and the a uxiliary 
s ight. These differences are discussed on pages 55 to 63 inclusive. 

TYPE. 
1. Ra ngefinder Mark 58, made by the Bausch 

and Lomb Optical Co., Rochester, N. Y .• is of 
the erect image, stereoscopic wander mark 
type, 8 power, and fitted with a range conver­
sion mechanism (see plate 1). For a description 
of the conversion mechanism for Rangefinders 
Ma rk 5& refer to Ordnance Data 3766. 

PRINCIPLES. 
2. Path o( Light.- In this instrument the 

ligh t rays forming the target images enter at 
two wedge windows 1.5 meters apa r t (see plate 
2). The rays entering t he left wedge wi ndow 
are deviated 90 0 by the left penta prism, then 
pass through the various optical elements of the 
left system, are deviated by the left ocular 
prism, pass through the various elements of 
the left eyepiece system, and finally enter the 
left eye of the rangetaker. The rays entering 
the righ t wedge window t ravel a similar path. 

3. Measuring Marks.- lf the instrument is 
directed towa rd a target the rangetaker sees in 
each eye an image of the reticule marks (see 
plate 2) and an image of t he target. If the 
compensator wedges are rotated by means of 
the measuring knob (see plate 1) a relative 
movement, in depth, will be observed between 
the stereoscopic images of the reticule marks 
and the target image. Stereoscopic contact with 
the measuring mark (center diamond) is estab­
lished when the f used ta rget a nd the measuring 
mark images appear to li e in the same plane. 
The ra nge of the target is then read on a scale 
which is calibrated to give the range in yards. 

4. The general principle of stereoscopic vision 
and stereoscopic rangefinders is thoroughly ex-

pla ined in Ordnance Pa mphlet 105, "Optical 
equipment, Ra ngefinders, Care and Operation" 
and O,P, 556, "Principle of Stereoscopic Vision", 
which supplement this pamphlet. Anyone 
involved with the care and operation of s ter­
eoscopic rangefinders should be thoroughly fa­
miliar with these two pamphlets. 

OPTICAL CHARACTERISTICS. 
5. The optical characteris tics of this instru -

ment a re as fo llows: 
Base Lcngth____________________________ 1.5 mcters 
i\lagnification ___ . _________ ....• ,. ....... , __ ._ 8X 
True Ficld .. _ ...... _ ... _ .............. _ .... ___ . 60 

Exit P upil (center) .... _ ........... ____ 3.0 mm. 
Exit Pupil (edge) ...... ____ .. _. __ 1.5 mm. 
Eye distancc_._ ..... ______ . 21.0 mm . 
Light Tl'ansmission_.. .. __ ... __ ... Approx. 15% 

OPTICAL SYSTEMS. 
6. Plate 2 is a diagram of the optical systems 

of Rangefinder, Mark 58. The optical parts 
may be grouped into three different systems as 
follows: 

(1) Main optical system. 
(2) Range scale reading system. 
(3) In ternal adjuster system. 

MAIN OPTICAL SYSTEM (GENERAL). 
7. The main optical system (Plate 2) consists 

of wedge windows, penta prisms, correction and 
compensator wedges, searchlighl filler::i , main 
objectives, stereoscopic reticules, erecting 
lenses, ocular prisms, sealing glasses, rayfilters 
a nd eyepieces. 

8. Light from a distant target enters the 
right wedge window, is deviated by the penta 
prism, passes through the compensator, search­
light filter (if used), and the main objective 
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poli shed to t he shape shown in plate 2. The two 
surfaces at which the reflections take place are 
s il ve red. The optical p r inciples involved are the 
sa me as t hose di scussed under penta prisms in 
paragraph 11. 

40. The adjuster penta prisms are mechani­
cally a rranged so t hat t hey may be moved in 
or ou t of the optical path. 

41. Path of Light (Plate 2) .-Light proceed­
ing f rom the eng rav ing on the left object ive is 
collimated by t he right objective , passes 
th rough the collimato r plate. and is reflected 
into the main system by the right adjuster 
penta prism. Simila rly, t he light from the 
engraving on the righ t objective is collimated 
by t he left objective. passes through the col­
limator plate. t he adjuster wedge, and is then 
reflected into the main system by the left ad­
juste r penta prism. To an observer looking 
in to t he eyepieces of the instru ment, the col­
limator lines mayor may not appear in ster­
eoscopic contact with t.hp. mp.1um ri ng mark when 
the internal range sca le is set on 5,000 yards. 
If not, then a deviation er ror is indica ted and 
the correction wedge must be rotated unt il 
contact is established. 

STRUCTURE (GENERAL). 
42. The various parts of t he rangefinder a re 

moun ted in or on three tubes : the outer body 
tube, the inner body tube, and the opt ical tube. 
The inner and outer body t uhes are concentric 

. and the optical tube is moun ted slightly off the 
body tube center li ne. 

43. The outer body tu be is a seamless steel 
tube to which a re attached the various external 
fittings of the instrument. Both ends are 
closed wi th end boxes which may be removed 
for cleaning or adjusting the penta pri sms and 
adjuster penta prisms. The tube is made pres­
sure tight by fitting covers and gaskets to t he , 
various openings and fitting packing glands to 
all shafts which pass lhrough lhe outer tube. 
To retard the detrimental effects of sudden 
varia tions in temperatu re, the outer surface 
of the tube and the end boxes are covered with 
a layer of felt and a layer of canvas. During 
transportation, storage, or use the instrument 
is supported at the bronze bearing r ings (see 
plate IA) which are firmly secured to the tu be. 

44. The inner body t ube is also a seamless 
steel t ube and it ca rri es most of the optical 
elements in the rangefinder . The penta pri sms. 
adj uster penta prism, compensator and correc­
tion wedges· a re mounted at the ends of t he 
tube; the opt ical tube, and collimator at the 
center . Since various par ts in the inner body 
t ube must be kept in practically perfect alig n. 
ment, the inner tu be supports are designed in 
such a manner that no distortion of the outer 
body t ube can be t ransmi t ted to the inner body 
tube. 

45. The opt ical tube is a nickel plated steel 
t ube machined out of a single forging. It ca r­
ries the main objectives, stereoscopic ret icules. 
" A" erecting lenses, and t wo right angle prisms 
for the reticule illuminating system. Varia­
t ions in the rela t ive position of the objectives 
and the stereoscopic reticules may introduce 
serious errors in range. The optica l t ube is 
therefore supported in such a manner that it 
will not be affected by any dh"ltort ion of the 
inner body tu be. 

STRUCTURE (DETAI L). 
46. Inner Body Tube Supports.-Each end of 

the inner body tube is supported in the outer by 
means of two bronze bearing rings (see plate 3) . 
One bearing ring is secured to the outer diam. 
eter of the inner body t ube and the other to 
the inner diameter of the outer body tube. 
The contacting surfaces on the inner body tube 
ring are spherical while those on the outer body 
tube are cylindrica l. 

47. A ball plug (see plate I B) is firmly se­
cured to the ou ter body t ube and closely fitted 
to reamed holes through the body tubes and the 
left bearing rings. The plug limi ts rotational 
and ax ia l movements of the inner body tube 
wit h respect to the outer . 

48. Optical Tube Assembly.- The optical tube 
is tubula r in cross·section with t he exception 
of a hollow rectangular boxed section in the 
center , which carries the "A" erecting lenses 
(see plate 6) . The stereoscopic reticules are 
mounted in the opt ical tu be in front of the "AU 
erecting lenses and two r ight angle prisms for 
the reticule illumination are attached to the 
tube immedia tely under the stereoscopic reti­
cules. The tube is supported on the right by 
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these adjustments to be made after the instru­
ment has been completely assembled. 

53. Ste1'e08copic Reticule Cells.-The stere­
oscopic reticules are mounted in cells which are 
secured to the optical t,ube by means of right 
angle brackets. The reticules may be rotated 
through a small angle to correct tilt by means 
of adjusting screws (see plate GA) which con­
tact the lower part of the reticu le cell. 

54. The mountings for the reticule illuminat­
ing system are shown in plate 7. The lamp 
housings are attached to the outer body tube 
directly under the main eyepiece assembly. The 
first illuminating lens seals the opening in the 
instr ument. The ri ght angle prism is mounted 
on a bracket and the second illuminating lens, 
adjustable laterally for focusing, is attached to 
the inner body tube. The second righ t angle 
prism is attached to the optical tube, and the 
illuminating segment is mounted in the reticule 
cell. 

55. E nd Hox Assembly.-A section through 
the end box is shown in plate 3. The adjuster 
penta prism and the penta prism are enclosed 
by the outer body tube of the instrument and 
the end box tube. The ends of both tubes are 
closed by brass C<lpS. The penta prism assem­
blies are rigidly secured to the inner body tube 
by means of an end box adapter and bracket 
(see plate 8). 

56. Penta Prism Mounts.-The penta prism 
is secured to the penta prism bottom plate by 
means of retainers wh ich contact the s ides of 
the prism and a screw through the top of the 
penta prism shield which exerts a very slight 
pressure on the pressu re plate. Three large· 
screws secure the bottom pla te lo the end box 
bracket. 

57. Adjuster Penta P,u1n Mounts.-The ad­
juster penta prism and the penta prism are 
mounted in exactly the same manner except 
that the former is mounted on a slide which 
may be moved longitudinally, in or out of the 
path of light coming through the end window. 
A shu t ter attached to the slide closes the end 
window when the adjuster pris m is placed in 
front of the penta prism. Plate 8 shows the 
adjuster prism in the " IN" and "OUT" 
positions. 
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58. Wedge Window Cells.-Each wedge win­
dow is mounted in a cell which is placed in an 
adapter soldered to the exter ior of the end box 
outer tube (see plate 3). The cells a re held in 
position by means of a clamp ring on which 
arbitrary graduations have been placed. By 
loosening the clamp ring the window cell may 
be rotated fo r range correction. An index on 
the window cell oppos ite the graduations on 
the clamp ring indicates the amount the wedge 
window has been rotated. This adjustment is 
made at the factory and should not be disturbed 
except by qu.alified repair personnel. 

59. When the instrument is not in use the 
windows are closed by means of the window 
covers shown in position on t he parking pads 
in plate IA. 

60. Adjuster Tubes.-The adjuster tubes 
which extend from the ends of the collimator 
to the end boxes are thin walled copper tubes 
in ternally blackened throughout their length. 
The inner ends of the tubes are fastened to the 
inner body tube and the outer ends are held by 
the end box adapter. 

61. These tubes serve three purposes in the 
instl·ument: (l) they minimize the interfer­
ence which may be caused by air currents in 
the instrument, (2) they reduce internal rcflec­
tions, and (3) they prevent the obstruction of 
the light paths by various parts in the range­
finder. 

62. Ail· Valves.- One a ir valve is .secured to 
each end box immediately under the end win­
dows (see plate lA). These valves arc used 
to dessicate the instr ument. Gas entering one 
valve circulates through t he instrument nnd 
escapes through the other. In this manner all 
internal parts of the instrument can be dried by 
a current of dry gas. 

63. Ad justing Drive AssembIY.-The aojust­
ing drive mechan ism is used to th row the 
adjuster penta prisms in and out of the main 
system before or after making an internal 
adjustment. This is done by rotating the ad­
juster drive knob which is located on the exte­
rior of the outer body tube to the righ t of the 
range taker (see plate I B). The rotation of 
the knob is transmitted by means of 8 self­
aligning shaft to a spur gear pinion which en-
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gages two racks: one at the top of the pinion 
and the other at the bottom (see plate 9), 
These adjuster drive racks are connected by 
means of a tube to the adjuster penta prism 
slides. Rotation of the adjuster drive knob 
causes the adjuster drive racks to move in 
opposite directions and the adjuster prisms to 
move into or out of the main system. The 
prisms are held in either position by means of 
a detent in the knob. 

64. Compensator Assembly.-The compensa­
tor is secured to the right end box adapter by 
means of the compensator adapter (see plate 
lOA). 

65. Each compensator wedge is mounted in a 
cell which is fitted to a flanged tubular housing 
that rotates on ball bearings (see plate 11). 
Spur gear teeth are cut in the flanges. A wide 
face pinion mounted on a taper shaft engages 
the spur gear on the housing which carries the 
internal range scale. A ball socket on the end 
of the taper shaft connects this pinion with the 
range conversion mechanism. A second pinion 
of the same size engages the first pinion and 
also engages the other spur gear. Rotation of 
the first pinion rotates the spur gear carrying 
the internal range scale and also the second 
pinion which in turn rotates the other spur 
gear. If the wedge connected to the internal 
range scale rotates clockwise then the other 
wedge rotates counterclockwise at the same 
rate. 

66. The brackets carrying the scale reader 
prisms and the index are attached to the side 
of the compensator. 

67. Correction Wedge Assembly.-The cor­
rection wedge is secured to the left end box 
adapted by means of the correction wedge adap­
ter (see plate lOB). 

68. The wedge is mounted in a cell and 
screwed into a flanged tubular housing which 
may be rotated on the longitudinal axis of the 
instrument. Spur gear teeth cut in a segment 
of the flange are engaged by a pinion. A ball 
socket on the end of the pinion shaft connects 
the correction wedge to the correction wedge 
knob which is located to the left of the range 
taker (see plate IB). Rotation of the knob is 
t ransmitted to the pinion through a pair of 
bevel gears and a self-aligning shaft (see plate 

12). The amount of rotation is limited by 
means of a screw in the correction wedge bear­

- jng and a pin in the correction wedge scale. 
69. The correction wedge scale is attached to 

the knob shaft and is divided into 120 divisions 
which are contained in an arc of approximately 
350 0

• Each interval is equivalent to one unit 
of error. Every fifth graduation is numbered: 
zero at one end of the scale and 120 at the 
other. 

70. Collimat.or Assembly.-The collimator 
tube is a steel tube which carries the collimator 
objectives and the collimator plates. It is se­
cured in the inner body tube immediately in 
front of the optical tube by means of two sup­
ports (see plate 13). The adjuster wedge is 
separately mounted at the left end of t he col­
limator (see plate 14). 

71. Coliinuztor Objective Cells.-The collima­
tor objective cells a nd t he " main objective cells 
in the optical tube are similar in principle: that 
is. the "objectives may be moved as a whole for 
focusing and the elements of one objective may 
be moved relative to the other for equalizing 
the focal lengths. The objectives may be moved 
as a whole by loosening one lens cell adjusting 
ring (see plate 13B) and tightening the other. 
The elements 'of the left objective may be moved 
relatively by loosening one lens cell adjusting 
ring and turn ing the lens spacing adjusting 
ring. 

72. The collimator objective cells are pro­
vided with reticule adjusting screws by means 
of which the reticule cells may be rotated to 
adjust the parallelism between the "images of 
the collimator lines and the measuring marks. 

73. Holes in the inner and outer body tubes 
allow these adjustments to be made after the 
instrument has been completely assembled. 

74. Collimato1' Plate Cells.-The collimator 
plate cells are mounted on the ends of the col­
limator tube and hold the plates in such manner 
that the light from the collimator illuminators 
(see plate lA) is reflected into the collimator 
tube. 

75. CoUinwto1' Supports.-The collimator is 
secured to the inner body tube by means of 
the right and left supports which are fitted to 
two spherical rings turned on the outside diam. 
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