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This invention relates to improvements in 
range finders and gun sights herein combined 
in a single device for use as a gun sight 
and range finder on machine guns for air 
combat and capable of use on either fixed or 
flexibly mounted guns of this type. 
One of the principal objects of the inven 

tion is to provide a unitary gun sight and 
range finder by means of which an aviator 
observing the silhouette of an approaching 
enemy air craft, can adjust the sight on his 
gun in accordance with--what he knows to be the approximate speed of the kind of plane 
in question. So that when the plane comes 
into view through the sight, he is in a position 
to know at what range his objective is flying 
and can determine about when to commence 
firing. 
A second object of the invention is to pro 

vide in connection with a sight such as is 
ordinarily provided as a rear sight on ma 
chine guns used for air combat, an adjustable 
sight ring which is quickly adjustable and 
aly's maintains true concentricity with the 
sight. 
The invention embraces other objects and 

advantages which will be brought out in the 
course of the following detailed description 
of the invention. In the description refer 
ence is made to the accompanying drawings 
showing two forms of the invention, wherein 

Fig. 1 is a front view of a range finder 
and gun sight constructed in accordance 
with our invention. 

Figs. 2 and 3 are fragmentary enlarged de 
tails of parts of the device shown in Fig. 1. 

Fig. 4 is a view similar to Fig. 1, of a modi 
fied or alternative form, and 

Fig. 5 is a view of a portion of the device 
shown in Fig. 4 illustrating the manner and 
extent of adjustment of the adjustable ring 
sight. 

Fig. 6 is an enlarged fragmentary view il 
lustrating the manner in which the adjust 
able ring sight is operated. 
The same or similar reference numerals 

are applied to corresponding parts. 
The invention is illustrated detached from 

the gun since the general combination of a 
rear sight on a machine gun used in connec 

se-- 

tion with the front or bead sight is well 
known and generally understood. The pres 
ent invention is applicable to fixed and flex 
ibly mounted machine guns and it will there 
fore be understood that although neither a 
fixed bead sight nor a wind vane sight is 
shown, the device herein disclosed is designed 
and intended for use with either. 

Referring to Fig. 1 of the drawings, the de 
vice comprises an inner fixed ring 10 and an 
Outer concentric ring 11 suitably slidable on 
the inner ring. Each of the rings has studs 
12 and 13 mounted for swivel movement 
therein at regularly spaced intervals about 
concentric circumferences. An encompass 
ing device comprising a plurality of vanes or 
needles 14 are fixed at their outer ends to the 
studs 13 said vanes having their inner ends 
circumferentially slidably disposed in guide 
ways provided with the studs 12 to permit 
of their assuming a concentric relation with 
respect to the rings 10 and 11 forming to 
gether a circular sight opening at the center 
of the rings. It is apparent that upon rela 
tive movement of one ring with respect to 
the other, the vanes 14 are moved together 
through equal degrees to enlarge or restrict 
the sight opening and that the sight opening 
in any state of adjustment is generally cir 
cular in form and maintains concentric re 
lation with the rings 10 and 11. 
The inner ring 10 is supported by webs 15 

above a pair of trunnion bearings 16 extend 
ing in opposite directions from a standard 
17, which is received in a suitable socket on 
the machine gun in the usual manner. The 
trunnions 16 receive a spindle 18 on which a 
worm 20 is mounted between the bearings 16. 
The Worm 20 engages sector gear teeth 22 in 
the periphery of the outer ring 11 for moving 
the latter with respect to the inner ring 10 to 
enlarge or restrict the sight opening formed 
by the vanes 14. The spindle 18 has a thumb 
piece 23 on One end thereof formed suitably 
integral with a dial 24. The latter is cali 
brated in units pertaining to the speed of 
travel of the objective, preferably in miles 
per hour, and is movable with reference to 
an index mark 24 on the bearing 16. A small 
ring sight 25 carried on a radial arm 26 by the 
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inner ring 10 is concentric With the rings 10 
and 11 and disposed in the center of the sight 
opening. The ring sight 25 is used in connec 
tion with a wind vane sight on a flexibly 
mounted machine gun or with a fixed bead 
sight on a fixedly mounted machine gun to 
determine the line of sight through the de 
vice. 
The operation of the device as thus far de 

scribed is as follows: The device is mounted 
as a rear sight on any standard machine gun 
with the small ring 25 aligned with the fixed 
bead or wind vane bead, as the case may be. 
If a Wind vane is used compensation is made 
automatically for the speed of the plane on 
which the guns are mounted. The lilantial 
correction is made in the following manner: 
It is assumed that all combat pilots in War 
time are conversant with the speeds of travel 
of the types of planes used by the enemy. 
The speeds of the different types may for 
example, vary between 70 and 200 M. P. H. 
In the use of the device the calibrated dial 
on the sight is adjusted after an observation 
of the silhouette of an approaching plane and 
a setting is made to suit the flying speed of 
the plane in question. Having set the sight, 
the pilot or gunner commences firing when 
the image of the plane arrives at a certain 
position in the sight opening formed by the 
vanes in their particular state of adjustment. 
The moment to actually open fire is deter 
mined largely by the maneuvers of the enemy 
plane; in case of a sudden dive, in which 
event the enemy plane would have a greater 
speed than its normal rating, firing is com 
menced when the image of the objective is 
about to enter the sight opening and is slight 
ly outside one edge thereof. On the other 
hand, if the objective plane is climbing, its 
speed is necessarily somewhat below its rat 
ing at the time and consequently the aviator 
will delay opening fire until the image of the 
objective is somewhat inside the edge of the 
sight opening. The size of the sight opening 
for a given enemy flying speed is fixed for 
the enemy flying horizontally and at about 
right angles to the path of flight of the plane 
on which the guns are mounted and as a rule 
the aviator opens fire as the image of the ob 
jective plane is entering the edge of the sight 
opening. Where the enemy plane is flying 
horizontally but diagonally across the avi 
ator's path, the aviator delays opening fire 
until the image arrives at a point substantial 
ly inside the edge of the sight opening. 
There is thus very little left to the judge 
ment of the aviator and with an ordinary de 
gree of skill his firing is quite effective. The 
setting of the instrument is made when the 
enemy plane is at a substantial distance and 
well out of range but where he is close enough 
so the aviator can determine the type of plane 
and make his setting accordingly. When the 
enemy plane comes within range nothing re 
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mains for the aviator to do but to open fire 
observing any change in maneuvering of his 
objective and opening fire sooner ol' later, 
depending upon whether the objective climbs 
or dives or assumes a diagonal course. 
The device can be used purely as a range 

finder to determine the range of an enemy 
plane through the use of its silhouette, by 
simply contracting or expanding the sight 
opening to superimpose the limits of the sight 
opening on the extremities of the enemy air 
craft. There is provided in connection with 
the dial 24 a second dial 27 inscribed with 
legends referring to different types of planes. 
This dial moves relative to a scale 27' on the 
bearing 16, calibrated in yards range or in 
other suitable units. A thumb piece 28 is 
formed suitably integral with the dial 2 SO 
that the spindle 21 may be turned from either 
end. When the adjustment of the sight open 
ing has been made, the range indicated on the 
scale 27 for the type of plane in question, de 
termined by its silhouette, informs the avia 
tor or gunner of the range of the enemy plane. 
The over-all dimensions of various types of 
planes vary on approximately the following 
lines: Bombers or large airplanes generally 
have over-all dimensions of from 70 to 100 
feet; observation types, from 40 to 50 feet; 
and pursuit and alert types from 20 to 30 feet. 
The scale 27 is so calibrated and the names of 
the various types of planes inscribed on the 
dial 27, that once the aviator has determined 
by the silhouette of a plane the type of plane 
in question and has contracted the sight ring 
to encircle the over-all dimensions of the 
plane, the approximate range of the plane 
may be read off. It is understood that in this 
use of the device the small sight ring assumes 
no part. 

in Fig. 4 and Fig. 5 we have illustrated a 
modified or alternative form utilizing vanes 
14 having substantially the same form of 
mounting and means of adjustment as the 
vanes 14 above described for varying the size 
of the sight opening formed by the circum 
ferentially arranged inner ends of the vanes. 
The vanes 14 have their inner ends bent ap 
proximately at right angles as shown and 
carry on their extremities beads 29 which, in 
the various states of adjustment, define an 
imaginary circle for a sight opening more 
closely circular inform perhaps than the gen 
erally octagonal form made by the relative 
disposition of the inner ends of the straight 
vanes 14. This form presents some advan 
tages over the other. The circle formed 
by the beaded ends of the vanes more closely 
resembles a circle so that the device is ren 
dered more sensitive in that the moment at . 
which the image of the objective plane enters 
the circular limits of the sight opening may 
be more nearly determined. There is also an 
advantage, where the device is used as a range 
finder, in being able to confine the image of 
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the objective plane with greater facility with 
in the limits of the sight opening than where 
the sight opening is defined by an octagon as 
in the form above described. In Figs. 4 and 
5the small ring sight 25 is intended for use in 
sighting as above described and performs no 
function when the device is used simply as a 
range finder. A cover plate 30 of approxi 
mately the same size as the outer ring 11 is 
fastened to the inner fixed ring 10 suitably by 
screws 31 and has a central sight opening 32 
through which the inner ends of the vanes 14 
may be viewed in all stages of adjustment of 
the vanes. The plate 30 serves to obscure 
those portions of the device which perform no 
function in the operation of sighting through 
the device, and which would or might other 
wise constitute a source of distraction to the 
one sighting. The plate is held in spaced 
relation to the rings 10 and 11 by Small collets 
or pillars about the screws 31, so that the 
vanes 14 are free to move between the plate 
and the rings. 
We claim: 
1. In a device of the character described, a 

sight, a support, a plurality of similar wires 
carried on said support spaced about a cir 
cumference concentric with said sight and 
adjustable together in equal degrees to as 
sume positions with corresponding points in 
circular arrangements of different diameters 
while remaining concentric with said sight, 
and calibrated means for adjusting said parts 
predetermined desired amounts. 

2. In a device of the character described, a 
standard to be supported on a gun, an inner 
fixed ring supported on said standard an 
outer movable ring concentric therewith, a 
plurality of wires each pivoted at its outer 
end to the two rings and having its inner end 
cooperating with the others to outline a circle 
about the center of the rings and adjustable 
together toward or away from said rings in 
equal degrees to maintain circular relations 
relative to a fixed common center, gear teeth 
on the outer ring, a manually adjustable gear 
in engagement with said teeth, a thumb piece 
for adjusting said gear, and a dial movable 
relatively to an index in the adjustment of 
the gear, said dial being calibrated in units 
of speed of travel of an objective. 

3. In a device of the character described, a 
standard to be supported on a gun, an inner 
fixed ring supported on said standard, an 
outer movable ring concentric therewith, a 
plurality of vanes each pivoted at their outer 
ends to the two rings and having their inner 
ends relatively disposed in a circle about the 
center of the rings and adjustable together 
toward or away from said rings in equal 
degrees to maintain circular relations rela 
tive to a fixed common center, gear teeth on 
the outer ring, a spindle, a Worm thereon 
engaging said teeth, a thumb piece on said 
spindle for adjusting said Worm, a dial mova 

B 

ble relative to an index in the adjustment of 
the worm calibrated in units of speed of 
travel of an objective and a second dial moya 
ble in the adjustment of the Worm relative 
to an index calibrated in units of distance 
from an objective. 

4. In a device of the character described, a circular support, a plurality of sighting 
elements carried on said support and spaced 
about a circumference concentric with the 
center of said support, means carried by Said 
support for adjusting, said parts together in 
equal degrees to assume circular arrange 
ments of different diameters concentric with 
said support, calibrated means, associated with said adjusting means for adjusting said 
parts predetermined amounts, and a second 
calibrated means operating with said first 
mentioned means, one of said means being 
calibrated in units of range distances and the 
other of said means being calibrated in units 
of objective speeds. 

5. In a combined gun sight and range 
finder the combination with a fixed sight, of 
a support thereon, a plurality of similar 
wires carried on said support and spaced 
about a circumference concentric with said 
sight, means associated with said support for 
adjusting said wires together in equal de 
grees toward and away from Said fixed sight 
to assume circular arrangements of different 
diameters concentric with said sight and 
index means connected therewith and adapt 
ed to be actuated by movement of Said first 
mentioned means, for determining the ad 
justment of said wires. 

6. In an adjustable gun sight, the combi 
nation with a fixed sight device thereon of a 
support, a plurality of wire-like Vanes mount 
ed on said support and spaced about a circum 
ference concentric with said sight, a gear 
operated means for adjusting said vanes to 
gether in equal degrees toward and away 
from said fixed sight to space the inner ends 
of said vanes to form approximate circles of 
different diameters, and index means asso 
ciated with said vanes for effecting an adjust 
ment of said vanes in accordance with a 
known speed of an objective. 

7. In an adjustable gun sight, the combina 
tion with a fixed sight device thereon of a 
support, a plurality of wire-like vanes mount 
ed on said support and spaced about a cir 
cumference concentric with said sight, a gear 
operated means for adjusting said vanes to 
gether in equal degrees toward and away 
from said fixed sight to space the inner ends 
of said vanes to form approximate circles of 
different diameters, index means associated 
with said vanes for effecting an adjustment 
of said vanes in accordance with a known 
speed of an objective, and a second index 
means adjustable with said first mentioned 
index means for determining the range of 
said objective. 
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8. In a machine gun sight and range finder 
for aircraft, a fixed sight, encompassing 
means concentric therewith and adjustable in 
size to enclose the silhouette of an objective, 
a gear operative adjustive means for said 
encompassing means comprising a worm 
Screw and a spindle for supporting the same, 
adjusting knobs on each end of said Worm 
Screw, and Speed and range scales on said 
knobs for indicating the adjustments of said 
encompassing means. 
In testimony whereof we affix our signa 

tures. 
ROBERT KAUCH. 
CHARLES L. PAULUS. 
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