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TOPICS ADDRESSED:

• (A)  1608-1900  Short historical overview of binocular/telescope designs

• (B)  Binoculars with multiple magnifications

• ( C)  Photo binoculars

• (D)  Binoculars/telescopes as a support for photography or measuring instruments

• (E)  Spectacle binoculars

• (F)  Musical binoculars

• (G)  Range finding binoculars

• (H)  Miscellaneous
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TWO QUESTIONS FOR LISTENERS WHO FIND THIS A BORING TOPIC:

(a) WHAT IS THE CALIBER OF THE CARTRIDGE SHOWN LEFT

(b) FROM WHAT COMPANY IS THE LOGO SHOWN RIGHT
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1608: First binoculars in history made by spectacle maker Hans Lipperhey (Middelburg, 

The Netherlands).

1625: Oldest binocular picture found so far (1625 by Daniel Chorez, Paris) 
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1610-1800: binocular production is not very abundant.

Some examples: Binocular telescopes in rectangular case (made by Chérubin dÓrleans-

France, Patroni-Italy and Dobler-Germany).



(6)

Examples of 17-th century binoculars:

Left: binocular made by Chérubin d’Orléans (France 1677)

Right: binocular made by D. Selva (Italy 1758)
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1611-1615: Johannes Keppler designs astronomical and terrestrial telescope

1610: Galileo Galilei (1564-1642) improves Lipperhey design and uses his astronomical 

telescopes for the well-known study of stars and planets
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OPTICAL CONSTRUCTION OF KEPPLER TELESCOPES:

(a) astronomical telescope (image up-side down)

(b) terrestrial telescope (image erect)
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Examples of telescopes made between 1600 and 1900

(many more to find in “A certain instrument for seeing far”, see references)
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1807- 1810: Jean Gabriel Chevallier (France, 1778-1848) designs and patents compact 

binocular.  At first no massproduction, starts later.



(11)

1823: Binocular patent from Johann Friedlich Voigtländer. 

Marks start of  massproduction of  two-eye binoculars in the 19-th century
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EXAMPLES OF MASSPRODUCED LIPPERHEY-HOLLAND BINOCULARS IN THE 19-

TH CENTURY
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1830-1890:  DIFFERENT BINOCULAR SHAPES
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Binoculars with multiple magnifications

Binocular with turnable eyepieces yielding different magnifications.

Left: mechanism with different eyepieces in turnable disk. Right: Similar constuction, also magnification 

change by turning a disk with four different lenses in the eyepiece.
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BINOCULARS WITH MULTIPLE MAGNIFICATIONS 

EYEPIECE WITH THREE DIFFERENT LENSES. 

TURNING THE EYEPIECE YIELDS DIFFERENT MAGNIFICATION.



(16)

Binoculars with multiple magnifications 
Left: binocular with turnable eyepieces yielding different magnifications. 

Right: Transmission spectrum of this binocular
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HISTORIC PATENT IN BINOCULAR HISTORY

1854: IGNAZIO PORRO PATENTS “PORRO”PRISM SYSTEM (IMAGE D LEFT)

FOR USE IN BINOCULARS 

IMAGE C: LIPPERHEIJ DESIGN FROM 1608
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First binoculars produced with porroprisms.

Left: binoculars with porro prisms made by Boulanger in 1859

Right: binoculars with porroprisms made by Nachet in 1875
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1894: Prof. Ernst Abbe (left) and Carl Zeiss succeed in designing high quality 

binoculars with porro prisms (right). Induces massproduction of prismbased

binoculars.
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1897-1900 start production of roof prism based binoculars

Left: Moritz Hensoldt

Right: Early Hensoldt roof prism binocular
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Prism based binoculars with multiple magnifications.
Left: Carl Zeiss (Togo) binocular 5x and 10x25 (1896)

Right: Transmission spectra of this binocular
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PRISM BASED BINOCULARS WITH MULTIPLE MAGNIFICATIONS

CARL ZEISS JENA (1905-1910)

BINOCULAR TELESCOPE WITH THREE DIFFERENT MAGNIFICATIONS USING A REVOLVING 

EYEPIECE: 20x, 30x and 40x80
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PRISM BASED BINOCULARS WITH MULTIPLE MAGNIFICATIONS

LEFT: ZEISS BIFORT 10x AND 18x50 (1914-1920 AND DURING WW-2)

RIGHT: LEITZ BINOTRIX FROM 1928

0
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PRISM BASED BINOCULARS WITH MULTIPLE MAGNIFICATIONS.

LEMAIRE BINOCULAR WITH PORRO PRISMS AND 6x, 8X AND 10x MAGNIFICATION.

Produced between 1918 and 1940
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PRISM BASED BINOCULARS WITH MULTIPLE MAGNIFICATIONS

BUSH 12x and 20x80 (SWEDISH ARMY)
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PRISM BASED BINOCULARS WITH MULTIPLE MAGNIFICATION

JAPANESE BINOCULAR WITH TWO MAGNIFICATIONS 8x and 12x50

PRODUCED AROUND 1950-1960
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PRISM BASED BINOCULAR WITH MULTIPLE MAGNIFICATIONS

Left: FODOR  7 and 12x50 binocular made in Japan (1960?)

Right: Transmission spectra of the Fodor binocular
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PRISM BASED BINOCULAR WITH MULTIPLE MAGNIFICATIONS

USSR MADE BINOCULAR (1960??). 

MAGNIFICATION CHANGE BY COUPLING ANOTHER  OBJECTIVE TUBE

RIGHT: TRANSMISSION SPECTRA OF THIS BINOCULAR
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BINOCULARS WITH MULTIPLE MAGNIFICATIONS

Left: Russian mirror zoom telescope 20-30x50. Production year1950-1960 ???

Right: Transmission spectrum of this telescope
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BINOCULARS WITH MULTIPLE MAGNIFICATIONS

LEFT: HELLSO (= HANS HENSOLDT, WETZLAR) DUPLEX: 7X35 AND 12X60 USING THE SAME 

EYEPIECE PRISM HOUSING(1970-1980??)

RIGHT: HELLSO LOGON ON THE BRIDGE OF THE DUPLEX
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Prism based binoculars with multiple magnifications

LEICA DUOVID 10 and 15x50, INTRODUCED IN 2003.

MAGNIFICATION CHANGE BY TURNING RING UNDER THE EYEPIECE
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Prism based binoculars with multiple magnifications

Left : Leica Duovid 8 and 12x42 , introduced in 2003. Test sample is from 2010

Right: transmission spectra of this Leica Duovid
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2012: SWAROVSKI ATX/STX 65, 85 AND 95 MODULAR TELESCOPE SYSTEM. ZOOMRING IN 

THE EYEPIECE. REACH 25-60x (ATX 65 and 85) 30-70x (ATX 95), INCREASED 1,7X WITH 

EXTENDER.

2017: ADDITION OF BINOCULAR EYEPIECE TO THE ATX/STX SYSTEM. MAGNIFICATION 30x 

FOR BTX 65 AND 85, 35x FOR BTX 95. WITH 1,7x EXTENDER: resp. 50 and 60x.
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TRANSMISSION SPECTRA OF SWAROVSKI ATX 85 AND 95 (LEFT)

AND OF THE BTX 95 (RIGHT)
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BINOCULARS AND PHOTOGRAPHY

1839: Nicéphore Niépce and Louis Mandé Daguerre invent photographic process

They fixed an image on a silver-coated copper plate.

Combination of this process with binoculars is impossible 
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Revolution in photography: Left: Friedrich Scott Archer invents glass negatives (1851)

Right: George Eastman (founder of Kodak), invents rolfilm (1880)

THESE PROCESSES CAN BE AND WILL BE COMBINED INTO PHOTOBINOCULARS
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BINOCULARS AND PHOTOGRAPHY

1866 Jumelle de Nicour binocular camera operating with glass plates.

(recently sold for almost 39.000 euros). Viewfinder-telescope in the right-hand tube.
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BINOCULARS AND PHOTOGRAPHY

Goldschmidt binocular camera  (patent 1889). 

Camera worked with 5x6 cm glass plates .

Right hand tube is viewfinder and telescope
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BINOCULARS AND PHOTOGRAPHY

1899-1901: Goerz photobinoculars. The operaglass magnified 2,5x
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BINOCULARS AND PHOTOGRAPHY

Left: Sander’s Patent Photoscope (1890-1900?) based on German patent of 1889

Right: Hammond binocular camera from 1938
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BINOCULARS AND PHOTOGRAPHY

BINOCA BINOCULAR-CAMERA (1950)

Binocular 2,5x.  Camera worked with 16 mm cassette film with 12 pictures 10x14 mm
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BINOCULARS AND PHOTOGRAPHY

BINOCA CAMERA’S FROM 1950 WERE PRODUCED IN DIFFERENT COLORS
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BINOCULARS AND PHOTOGRAPHY

MÖLLER CAMBINOX BINOCULAR (7x35) CAMERA FROM 1954
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BINOCULARS AND PHOTOGRAPHY

LEFT: IDENTICAL CYCLOPS AND TELECA BINOCULAR CAMERA’S (1950)

RIGHT: NICNON 7x50 BINOCULAR WITH BUILT-IN RICOH 18x24 MM CAMERA (1969)
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BINOCULARS AND PHOTOGRAPHY

1968: TEFLEX 7x50 AND NICNON 7x50: IDENTICAL CAMERA 

BINOCULARS BUT WITH DIFFERENT NAMES
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BINOCULARS AND PHOTOGRAPHY

1969: Monocular Nicnon 7x50 camera 
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BINOCULARS AND PHOTOGRAPHY

Left: Tasco 8000 binocular (7x30)  camera and 

Right: identical Orinox 7x30 binocular camera

Both were produced around 1980
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BINOCULARS AND PHOTOGRAPHY

Left: (1980) Telespot 110 binocular camera contains 4x30 binocular

Right: (2000?) Asahi Pentax 7x17 binocular camera (early digital camera)
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BINOCULARS AND PHOTOGRAPHY

CARL ZEISS “VICTORY” 85 T*FL PHOTOSCOPE (OBSERVATION TELESCOPE) WITH 7 MP 

DIGITAL CAMERA . PRICE 5400 EUROS
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BINOCULARS AND PHOTOGRAPHY

SONY DIGITAL BINOCULARS.
THREE TYPES: DEV-3, DEV-5 AND DEV-50 (LATEST AND MOST ADVANCED)

• DEV-50:

• Magnification: 0,8-12x optical, 25x 

digital.

• Resolution: 20,9 MP

• Weight: 765 g

• Eye-relief: 17 mm

• Price about 2000 US dollars
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FROM WHICH COMPANY IS THE LOGO OF THE BINOCULAR SHOWN ??

LEFT: INSTRUMENT MADE BY THE UNKNOWN COMPANY. RESEARCH INDICATES IS WAS 

FROM THE ASKANIA WERKE 

RIGHT: LOGO OF THE 7x25 INSTRUMENT SHOWN LEFT
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BINOCULARS AS A TOOL FOR NAVIGATION INSTRUMENTS

LEFT: PAINTING SHOWING ALEXANDER VON HUMBOLDT WITH SEXTANT MID 1800
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BINOCULARS AS A TOOL FOR NAVIGATION INSTRUMENTS

A SEXTANT AND HOW IT WORKS
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BINOCULARS AS A TOOL FOR NAVIGATION INSTRUMENTS

DIFFERENT MONOCULARS IN SEXTANTS. THE FIELD OF VIEW IS ADAPTED TO THE ANGLE 

OF VIEW OF THE NAVIAGATION INSTRUMENT.
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BINOCULARS AS A TOOL FOR NAVIGATION INSTRUMENTS

MONOCULARS AS OBSERVATION TOOL FOR NAVIGATION INSTRUMENTS. 

RIGHT:  WIDE-ANGLE MONOCULAR
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BINOCULARS AS A TOOL FOR NAVIGATION  INSTRUMENTS

BINOCULARS WITH INCORPORATED COMPASS

LEFT: COMPASS ON CENTRAL AXIS

RIGHT: COMPASS AS INTEGRAL PART OF THE OPTICAL TRAIN
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BINOCULARS AS A TOOL FOR  NAVIGATION  INSTRUMENTS

BINOCULARS WITH INCORPORATED COMPASS
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BINOCULARS AS A TOOL FOR NAVIGATION

SHOWN IS A CHEAP “FUJINON” 7x50 PORRO WITH DIGITAL COMPASS MADE IN 

CHINA
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BINOCULARS AS A TOOL FOR MEASURING INSTRUMENTS

BINOCULARS/MONOCULARS IN THEODOLITES AS OBSERVATION TOOLS FOR LAND 

SURVEYING
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BINOCULARS AS A TOOL FOR MEASURING INSTRUMENTS: THEODOLITES 

LEFT: WORKING MECHANISM

RIGHT:THEODOLITE WITH TELESCOPIC VIEW FINDER 1890
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BINOCULARS AS A TOOL FOR MEASURING INSTRUMENTS

ZEISS THEODOLIT 4 : A DESIGN FROM 1930
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BINOCULARS AS A TOOL FOR MEASURING INSTRUMENTS

Left: theodolite with porro monocular viewfinder

Right: MOM (= Hungarian Optical Company) theodolite with optical telescope viewfinder
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VIEW FINDER BINOCULARS

PORRO MONOCULARS (ZEISS) AS PHOTOGRAPHIC VIEW FINDERS FOR ROBOT CAMERA’S. 

THREE DIFFERENT ONES CORRESPONDING WITH THE FOCAL LENGTH OF THE 

TELEPHOTOLENSES (EXTREMELY RARE).
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VIEW FINDER BINOCULARS

LEFT: FOR SEARCH LIGHTS

RIGHT: FOR GUN SIGHTS (4x20 BLINK) MADE BY:GOERZ (NR 4)  AND ZEISS (1-3)
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VIEW FINDER BINOCULARS

LEFT: NEDINSCO 4x40 BLINK MONOCULAR AS GUN SIGHT FOR FINNISH ARMY

RIGHT: BINOCULAR AS VIEW FINDER FOR SEARCH LIGHT
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SPECTACLE BINOCULARS

PAINTING “DE LANDLOPER” (=THE VAGABOND) C.Q “DE VERLOREN ZOON” (= THE LOST 

SON),  (JEROEN BOSCH 1450-1516).  COMPLICATED COMPOSITION. EVERY DETAIL HAS A 

SPECIFIC MEANING.  A PUZZLE
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SPECTACLE BINOCULARS

TO STUDY DETAILS: EITHER VERY CLOSE TO THE PAINTING , OR USE  SPECTACLE 

BINOCULARS. FIRST PRODUCED IN 1807 BY CHEVALLIER IN FRANCE. 
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MODERN SPECTACLE BINOCULARS  

LEFT: A LIPPERHEIJ TYPE

RIGHT: PORROPRISM  BASED DESIGN FROM 1993 MADE IN UKRAINE
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SPECTACLE BINOCULARS WITH PORRO PRISMS

LEFT: 4x20 SPECTACLE BINOCULARS

RIGHT: 7x30 WIDE-ANGLE SPECTACLE MONOCULAR FOR ONE EYE HANDICAPPED
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SPECTACLE BINOCULARS

7x30 WIDE ANGLE PORRO PRISM SPECTACLE MONOCULAR
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SPECTACLE-BINOCULARS

OBSERVATION OF HORSE RACES
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BINOCULARS AS TELEPHOTOLENSES

Verascope from 1927
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Steinheil binoculars and monocular as telephotolenses.

LEFT: BINOCULAR ON ROLLEICORD CAMERA

RIGHT: MONOCULAR ON EXACTA CAMERA
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BINOCULARS AS TELEPHOTOLENSES

ZEISS 8x30 PORRO PRISM MONOCULAR ON:

ZEISS CONTAFLEX (LEFT) AND ZEISS ICAREX (RIGHT)

8X MONOCULAR FUNCTIONED AS A 400 MM TELEPHOTOLENS FOR 35 MM 

CAMERA’S 
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BINOCULARS AS TELEPHOTOLENSES

Left:Zeiss 8x21 Turmon (top) and Zeiss 8x30B porro prism photomonocular (below). 

Right: Zeiss 8x30B on Zeiss Contaflex camera (top) and on Zeiss Contaflex super camera 

(below)  
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BINOCULARS AS TELEPHOTOLENSES

8x30 ZEISS ROOF PRISM MONOCULAR AS 400 MM TELEPHOTOLENS for 35 mm 

camera’s
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BINOCULARS AS TELEPHOTOLENSES

MONOCULARS AND TELESCOPES AS TELEPHOTOLENSES

SHOWN ARE INSTRUMENTS MADE BY BAUSCH AND LOMB, BUSHNELL AND CARL ZEISS
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BINOCULARS AS TELEPHOTOLENSES

EXAMPLE OF 8 DIFFERENT PHOTO MONOCULARS USED AS 

TELEPHOTOLENSES

• 1= STEINHEIL 6X30 PORRO

• 2 = AGFA TELE CONTON 8X30 

PORRO FOR AGFA MOVEX REFLEX

• 3= CARL ZEISS 8X30 ROOF PRISM

• 4= CARL ZEISS 8X30 PORRO 

• 5= VIXEN 7X35 PORRO

• 6= SANKYO 7X35 PORRO (1:2,8/90 

MM SUPERTELE)

• 7= ACCURA 7X50 PORRO

• 8= BUSHNELL TELEVAR 6,5X44 

PORRO. FUNCTIONS AS: F8/350 TO 

F16/650 MM TELEPHOTOLENS  BY 

USING DRAW TUBE
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BINOCULARS AS TELEPHOTOLENSES

BINOCULAR USED AS TELEPHOTOLENS ON MINOX MINIATURE 

CAMERA
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BINOCULARS AS TELEPHOTOLENSES

LEFT: WALTER ZAPP:  INVENTOR FROM MINOX MINIATURE CAMERA 

(ESPIONAGE !!)

RIGHT: UR-MINOX MADE IN RIGA IN 1938
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BINOCULARS AS TELEPHOTOLENSES

LEFT: DR. WALTER ZAPP

RIGHT: EXAMPLES OF THE FIRST MINOX DESIGNS 



(82)

INTERMEZZO

DR. ZAPP ALSO DEVELOPED THE  REMARKABLE T8=8X POCKET 

TELESCOPE 
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MUSICAL BINOCULARS

7x35 BINOCULAR FROM THE 1960’S WITH A RADIO IN ITS CASE



(84)

MUSICAL BINOCULARS

LEFT: TRIPLON RADIO-CAMERA BINOCULAR (1991). MAGNIFICATION 2,5X

RIGHT: SONY RADIO + 8X20 MONOCULAR (2000)
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MUSICAL BINOCULARS 

LEFT: CORONA 3,5x BINOCULAR WIITH RADIO (new 699 US dollars)

RIGHT: EMPIRE BIOTONE BINOCULAR (3,5x) RADIO 129 US DOLLARS

(SOURCE: EBAY)
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BINOCULARS AS MICROSCOPE

ZEISS MONOCULAR USED AS A MICROSCOPE (1937) 
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BINOCULARS AS MICROSCOPE

ZEISS TURMON 8x21 MONOCULAR WITH “VORSATZ”LENSES AS A MICROSCOPE.

ALSO MADE BY  DDR-ZEISS “AUS JENA” AND BY DOCTER OPTIC.
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BINOCULARS AS MICROSCOPE

ZEISS MICROSCOPE BASIS TO CONVERT POCKET BINOCULARS INTO A MICROSCOPE
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BINOCULARS AS MICROSCOPE

BINOCULARS AS MICROSCOPE USING THE “MIKROSKOP-BASIS STEREO” MADE BY ZEISS
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BINOCULARS AS MICROSCOPE 

USING THE “MIKROSKOP-BASIS STEREO” MADE BY ZEISS
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MONOCULARS AS MAGNIFYING INSTRUMENTS

LEFT: LEICA MONOVID 8x21, BYNOLYT 7x20 AND  ASAHI PENTAX 8X30

RIGHT: ASAHI PENTAX ON PLASTIC STAND FOR USE AS A MICROSCOPE
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MONOCULARS (MADE IN JAPAN) AS MAGNIFIER/MICROSCOPE
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MONOCULARS (MADE IN USSR) AS MAGNIFIER/MICROSCOPE. MAGNIFICATION CAN BE 

CHANGED USING DIFFERENT LENSES CONNECTED TO THE OBJECTIVE 
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MONOCULARS (MADE IN  USSR) AS MAGNIFIER/MICROSCOPE

BOX CONTAINS DIFFERENT LENSES WITH DIFFERENT MAGINIFICATIONS
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SEIBERT EMOSKOP: MULTIFUNCTIONAL OPTICAL INSTRUMENT: 

MICROSCOPE AS WELL AS A TELESCOPE, SEE NEXT SLIDE 
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ARTHUR SEIBERT EMOSKOP: MONOCULAR, MAGNIFYING GLASS AND MICROSCOPE
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RANGE FINDING AND BINOCULARS

SIMPLE SYSTEM: RETICLES: RANGEFINDING IS ONLY POSSIBLE BY 

COMPARING WITH OBJECT WITH KNOWN SIZE/DIMENSIONS
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BINOCULARS WITH BUILT-IN RANGEFINDERS

EARLY RANGE FINDING BINOCULAR MADE BY HUET IN 1905
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BINOCULARS WITH BUILT-IN RANGEFINDERS

THE SAME RANGE FINDER BINOCULAR PRODUCED BY HUET IN 1905 IS SHOWN 

IN A POLISH BOOK ON BINOCULARS, SO IT SEEMS RATHER SPECIAL
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BINOCULARS WITH BUILT-IN RANGEFINDERS

LEICA GEOVID 7X42 BDA RANGEFINDER BINOCULAR, WITH INCORORATED 

INFRARED LASER AND AN ELECTRONIC COMPASS. INTRODUCED IN 1992
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BINOCULARS WITH BUILT-IN RANGEFINDERS

FIRST LEICA GEOVID 7X42 RANGEFINDING BINOCULAR (1992) USED 

PORRO PRIMS SEE FIGURE
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BINOCULARS WITH BUILT-IN RANGEFINDERS

LEFT: PORRO PRISM SYSTEM MODIFIED BY PROF. PERGER IN 2013 (PATENT)

RIGHT: PORRO-PERGER SYSTEM IN A NEW LEICA GEOVID RANGE FINDING BINOCULAR:

VERY ELEGANT SHAPE AND VERY GOOD OPTICAL PERFORMANCE (2012).
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BINOCULARS WITH BUILT-IN RANGEFINDERS

LEFT: LEICA VECTOR RANGEFINDER BINOCULAR

RIGHT: VECTOR RANGEFINDER BINOCULAR FOR MILITARY USE. 25.000 US. DOLLARS, 

MEASURES DISTANCES UP TO 25 KM USING A 1550 NM INFRARED LASER.

INVISIBLE FOR  EYE AND FOR NIGHT VISION EQUIPMENT 
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BINOCULARS WITH BUILT-IN RANGEFINDERS

MEOPTA MEORANGE 10X42 HD RANGEFINDER BINOCULAR (2016) WITH MANY OTHER 

FEATURES LIKE COMPASS, THERMOMETER, ATMOSPHERIC PRESSURE METER, TILT 

FUNCTION DETERMINATION ETC.
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BINOCULARS WITH BUILT-IN RANGEFINDERS

MINOX 7x50 DCM/DC RANGEFINDER BINOCULAR  WITH ADDITIONAL: 

DIGITAL COMPASS,  TILT FUNCTION, DIGITAL BAROMETER,  HEIGHT MEASUREMENT,  

DIGITAL THERMOMETER,  TIMER AND STOPWATCH
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BINOCULARS WITH BUILT-IN RANGEFINDERS

8X56 RANGEFINDER BINOCULARS + ADDITIONAL WIRELESS OPTICAL COMMUNICATION SYSTEM. 

LEFT: LEICA GEOLUX , RIGHT: TORREY PINES LOGIC B22 

FOR THE OPTICAL COMMUNICATION TO WORK SENDER AND RECEIVER MUST BOTH HAVE A 

BINOCULAR. PRICE FOR TWO = 22.000 EUROS
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BINOCULARS WITH BUILT-IN RANGEFINDERS

USER OPTIONS FOR THE 8x56 BINOCULARS WITH OPTICAL COMMUNICATION SYSTEM
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THE “CARTRIDGE” IN THIS PICTURE IS AN 8X17 POCKET TELESCOPE
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