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The invention relates to a range finder and
has for its object to provide a range finder
which will give not only the range itself, but
also its horizontal and vertical projections,
that is to say the horizontal distance of the
target from the point of observation and the
linear height of the target above the level of
the point of observation or at least one of
these projections. With this object in view
the present invention consists in a novel at-
tachment to a range fnder heremafter more

fully set forth; reference being had to the

annexed drawings in which Figs. 1 and 2 are .

diagrams, serving for explaining the geomet-
rical principle on which the present inven-
tion is based. Fig. 3 is a side elevation and
Fig. 4 a plan view of a first embodiment ot
the invention. Fig. 5 is a vertical and Fig. 6
a plan section of parts of the embodiment
shown in Figs. 3 and 4. Figs. 5 and 6 are
drawn on a larger scale. Fig. T is a vertical
section of a second embodiment of the present
invention. Fie. 8 is the plan section corre-
sponding to Fig. 7, Fig. 9 is a transverse
section of Figs. 7 and 8 and Fig. 10 is a
vertical section of a part of a third embodi-
ment of the present invention.

Tet us assume that the range finder is di-
rected to the target, its axis being horizontal
and the straight line from the point of ob-
servation to the target being perpendicular
to this horizontal axis and let us further as-
sume that the axis of the range finder is the
axis of a cylinder having a circular base
of the radius » as shown'in perspective in
Fig. 1. The line of intersection of a plane
passing through a diameter of the base cir-
cle of the said cylinder at an angle § with
(his base cirele n un ellipse, the lengthis 4
and % of gencratrices of the cylinder between

- points of the base circle and the ellipse de-

e
ot

pead ot unly of the augie 8 bub also ur the
angle o between the radius of the selected
point of the base circle and the diameter com-
mon to the base circle and the eliipse the

equation being 2=7 sin « tan 8.  The length
& of the generatrix from the end of a radius

~perpendicular to the radius corresponding to
the generatrix % is defined by the equation-

k=rsin <a+g> tan §=r cos a tan 4.

The length ¢ of the generatrix between the
base circle and the ellipse, the radins of this
generatrix heing perpendicular to the diam-
ster of intersection of the buse ¢ircle and the

ellipse ‘is defined by e=r tan 8.

If now e
ig proportioned to the distance of the target
from the point of observation then we have
H=¢ sin «, k=e¢ cos «, that is to say the
length % represents the projection of the dis-
tance ¢ on the radial plane passing through
the radius of the generatrix % vhile the
length % represents the projection of the dis-
tance e on the radial plane of the generatrix

‘% Tf now the radial planes of the gener-

atrices & and % are permanentiy horizontal
and vertical respectively, then the length %
represents the linear height of the target
above the level of the point of observation
while the length % represents the horizontal
distance of the target from the point of ob-

‘servation. Fig. 2 shows a development of

the cylindrical surface into the plane of the
drawings. The ellipse appears as a sine
curve with the base circle as the absciss® axis.
The maximum ordinate of the sine curve
is @, e=7 tan § while the ordinates /, ~ and
¢, k of the sine curve corresponding to the
angles « and

™

5_.“,
ava 4 aim . amd o ner acnnntivaly and
are € sin « and ¢ C0s « r\,ul/\vn*v\,A wara
2_1_;])2—- 2
as - [

Assuming now that the base circle of the
S R B S S DU SRty Sy A R S
U‘\:llllucl Y 1;. LI @ LLJLE Lutdeda o Lll.U(,lll(L [28
diameter directed to the target and further
assuming that this ring is turned around the

said diameter through an angle '8, the ring
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being so deforinable that it can be trans-
formed into a plane ellipse in the cylindrical
surface, and assuming moreover that » tan
$=e¢ is proportional to the distance of the

target from the point of observation and that:

the radial plane of the generatrix 4 is hori-
zontal and the radial plane of the generatrix
I is vertical then the length % directly gives
the horizontal distance and the length 4 the
inear height of the target. Nothing is
changed in this respect if the ring represent-
ing the base circle of the cylinder in Fig. 1is
not deformable but rigid. The axial excur-
sions of the outer ends of % and % are again
in the ratio of sin « to cos «, only the excur-
sion e is changed into 7 tan &.

Of course both or only one of the lengths
% and % may be read on suitable scales. Simi-
larly other sectors, for instance the instan-
taneous speed of a point moving in space may
be decomposed into components perpendicu-
lar to each other and the values of these
components may be found provided the abso-
lute value of this speed and its direction be
given.

The range finder Figs. 3 to 6, selected as
an example of embodiment of the invention
has a tubularcasing 2 provided with = sleeve
and an evepiece attachment 1/, the optical

- ey entariy IS ] [ AN
narte, two entsring prisms 3 and 87 for the

Lie LAWY

pencils of light, two objectives 4 and 4/, a-

uniting prism 5 for the pencils of light and
an eve piece 6 being mounted in such casing
in the known manner. For compensating
for variations of the parallactic angle at the
target serves a pair of rotatable wedges 7, 7/
mounted in a frame 8, 8’ rotatable in a com-
pensating casing 9 and interposed between
the prism 3 and the objective 4. The frames
8, 8" arc provided with bevel wheels encaging
into a bevel wheel 10. This bevel wheel 10
is keyed to a shaft 11 passing through the
casing 2. The shaft 11 is journalled on the
one hand in the compensator casing 9, and
on the other hand in a sleeve 12 surrounding
the casing 2 provided with a gearing cham-
ber 12’. ~A pointer casing 14 is rotatably
mounted by means of ball bearings 15 and
16 on this sleeve 12 and on a second sleeve
18 located at the end of the range finder
casing 2 and carrying a light entering socket
piece 18’ closed by a glass plate. The part
of the range finder casing containing the
prism 8" and objective 4’ is equipped in a
similar manner with sleeves 17 and 1§ to-
gether with light entering socket piece 18
and a casing 19 mounted on such sleeves.
The casings 14 and 19 are provided with pro-
jections 147 and 197 respectively (Fig. 8) by
means of which the range finder is supported
on a carvier 20 which i furn is eapable of
rotating around the vertical axis of a column
22 by means of a bearing plate 21.

A volke 23 is rotatably mounted in bear-
ings 25 and 25" in the casing 14 by means of

Ting

tively to each other on the casing 14 thet the

1,869,502

two journal pins 24 and 247, 'I%
pins 24 and 24" are serewed into a ring 26
angular in trapsverse sectlon and provided
with a covering ring 267 two rings 28, 20 be-
ing mounted by means of balls

26 and capable of rotating arcond the
axis of the same. The rings 28, 29 carry cach
a projection 30 and 31 respectively, the pro-
jections end in thin cylindrical pins 507 and
817 respectively having radial axes
93 and 34 respectively being rotatably motut-
ed on such pins and provided with divisions
92, The sleeves 53 and 34 have quadrangular
projections 33" and 34 slidably arranged be-
twreen guide ribs 35 and 36 respectively. - T he
guide tibs 35, 36 ave arcs of circles i fwo
planes perpendicular to each other and puss-

‘g through the axis of the easing and Leing

concentric to a point npon the said axis. The
guide ribs 35, 36 are cast on the inner wall
of two wings resembling hellow projections
97 and 28 so arranged at an angle of 907 rela-

Teveny

1YLt

projecticn 87 points horizontally to the
whereas the projection 88 poiuts vertically
upwards. The front wall of the projection

58 has a longitudl

O 3

The voke 28 carries a worm wheel s
raging a worm 42 mounted on 2 shaft
43 rofafable in a bearing 44, Besides the
shaft 43 iz supportzd in a driving geal cas-
ing mounted in the range finder casing 2 and
consisting ¢f an open pait and of » part
45" closed by a glass 46. In the open part
45 the shaff 43 carries a knurled roller 47
while in the other part 5 a cylindrical body
43 iz mounted which carries a range scaig s
drawn thereon hel:
49 guided in the pa:
into a groove 50 provided in the ¢y
body 48 along the scale £87.

Desides the shaft 11 alse a shatt 51 pav
thereto passes throngh the gear chambe
T4 carries a noncireunlar cam swheel 52
a gear wheel 53 encaging with a toothed se
ment 54 mounfed cn the covering ring 26
The cam wheel 52 engages with a nencirenlar
cam wheel 55 keved on the shalt 1. a 5
spring 56 fastened at one cndd in the

2127 and at the other end to the
to force the cam wheel A5 is the directs i
tha speow o R N Bt S
LILe STTORW 27 LoW (18 L cany Wil o 312
limits of the rotary movement of the yoke 295
rotatable around ithe journsl pins 24 and 24
are suitably enlarend by two processes 27

provid

TWhen using the emboediment of
ratus just deseribed, the target 1s closely foi-
lowed by turning the range finder casxing or
tube around its horizonial axis and by turn-

.1 e
the appo-
i

he journal

20 on such
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ing the cacrier 4 around the column 22 that
is to say a vertical axis. Thereby the axis
94, 24’ of the ring 26 is constantly kept di-
rected to the target. By turning the drum 47
the two images of the range finder shown are
brought to coincidence or in other words the
range finder is adjusted to the distance of
the target from the point of observation.
Thereby on the cne hand the ring 26 is turned
around its axis 24, 247 by the toothed seg-
ment 41 and on the other hand the wedges of
the pair of wedges 7, 7" are turned relatively
to each other. The ratio of leverages of the
gearing between the drum 47 and the toothed
segment 41 on the one hand and the pair of

wedges 7, 7 on the other hand is such that

when the two images of the range finder are
brought to coincidence or in other words the
range finder is adjusted to the distance sought
the axial excursion of that point of the ring
96 which is located in the plane perpendicular
to the axis 24, 24" is proportioned to the dis-
tance measured by adjusting the range finder.
Then as has been hereinbefore explained the
pointer 82 moving along the side 40 located
in the horizontal plane indicates the instanta-
neous linear height of the target above the
level of observation and the pointer 33 mov-
ing along the scale 39 lecated in the vertical
plane indicates the horizontal distance of the
target from the point of observation. Thus
in the embediment of the invention as above
described the absolute distance and the hori-
zontal distance of the target from the point
of observation and also the linear height of
the target above the level of the point of
chservation are determined simultaneously.
In most cases the movement of the target
will be horizontal, If, therefore the height
and horizontal distance of the same has bee

once determined only the latter will vary®

in optically pursuing the target. In this
case it is suifable for the purpoese to effect
the actuation of the gearing not by turning
the knuried roller 47 adjusting the direct
distance, but by turning the radial journal
pin 31 measuring the horizontal distance for
whicl; purpese such jotrnal pin is extended
to form a handle 51" and projects from the
casing 38 provided with a slot extending
from « to b, the same as the journal pin 30’
is extended to form a handle not seen in the
drawings and projects from a slot of the
casing 87, the arrangement being such that
this journal pin carrying the mark for the
target height is capable of being clamped in
positicn in the slot iz order that in optically
pursuing the target with an adjusted height
the coincidence of the partial images of the
target or the measuring mark is solely main-
tained by adjusting the altitude angle of the
target, that is to say by GG

@ the line of
sight.  Moreover, of course, the self locking
worm gearing 41, 42 must be replaced hy 2
non-self-locking hevel wheel 41a, 42a (Figs.

7, 8, 9) with the interposition of a double
toothed intermediate wheel 420, 42¢ which is
rotatably mounted on a radial shaft 12d
journalied in the tiltable part of the casing 2.

Instead of the two rectilinear glass win-
dow scales 39 and 40 also two circular scales
in two planes at right angles to each other
may be used which approximately contact in
one point where the reading mark may be

“provided which they have in common and

which is fixed to the casing. In this case the
ring 28 is preferably provided with two trun-
nions 30’¢ 30”’¢ (Figs. 8,9) on which a semi-
cireular fork 57 is pivoted which is jour-
nalled by means of a vertical journal pin 57’
in a non-tiltable part 14 of the casing for
turning horizontally. On such journal pin
57" a scale carrier 58" is secured which is pro-
vided with a rim 58 serving as a handle and
carries a circular height scale 58”7 for the
target. In order to enable the coincidence
of the partial images of the target or the
measuring mark to be brought about solely
by the optical pursuit of the target. the scale
58’ must be locked in position by a set screw
14¢ mounted in the casing. The ring 29,
however, is provided with one journal pin
only which extends vertically downwards
and encages into the bore of a semicircular
£ovle. 59 which in turn is pivetally mounted
by meuns of {wo horizontal trunuions 557 and
597 in the nontiltable casing 14. To the
trunnion 59 is secured the scale carrier 607
provided with & ring 60 serving as a handle
and carrving a circular scale 60" for the
horizontal distances. Ahove the point of
contact of the seale 6077 with the height scale
58’ for the target a reading loupe 61 is
mounted in a voke 61" secured to the casing
14 such loupe being provided with a reading
mark drawn in it and perpendicular to the
perinhery of the scale. :

With this arrangement the measurings of
the taroet mav be effected at will by actuat-

‘ing the knurled roller 47 or the two handle

rims 58 for adjusting for the height and 60
for adjusting for the horizontal distance of
the target.

Tn the simplest constructional form shown
in Fig. 10 on the rotatable ring 26. as shown
made in one piece. two sliding sectors 28, 29
are cirenmferentially euided each being
provided with a radial journal pin 30%. 310,
while on each of the said journal pins a
prismatic mark carrier 335, 347 is rolatablv
mounted and is guided in a guide groove 385,
267 provided in the casing which is in the

ghape of vt of a sphere, Along the

i

greove 365 in the tral plane the
¥ v the horizontal dis-

207 .f
o 207, P
>C<|.1(‘. ')0(,/ A
. vy - 3
11N u]rn\u' RS Nalia ot
L R e LU 2 R
3
1 1

!
itral plane the seale 400
for the heicht of the target is provided. The
coupling of the rotatable ring 26 with the op-
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crating gear iox the measur ing wedges is the
same ay in Fies. 5 and 6.

TWhat I claim is:

1. A range finder compri ising
carrier sipport
ed to turn 'uom'd a vertical axis and means
for adjusting the range finder to the abso-
hute chshan ce of the arget from the point of
observation it (ombznqtlo ‘.'.’1t1 sleeves se-
cured to the said carrier and fornunrr bear-
ings for the said range finder casing tle axis

a casing, a

of these bearings ‘;el 1T hormox tal, a ring
surrounding the b:‘rﬂ -asing and (,cmnted to

turn alound an axis 3ournalled in the said
casing and }ouu ng a diameter of the said
unx'r neans for furmnﬂ’ the said ring arcund
its diametrical a-m a du"mrr gear opemrl\ e-
v connected to the "said means for ad]mtmﬂ

the range finder to the ak wolute. distance of
ad

the target from the point of o,zser‘"ltzov ax
to the said means f(\" turning the ring aroand
its diametrical axis, the ratio of leveranes : Le-
tw ecn Jlo sa Jd drn

and the ¢
ans for a hv<=.

ne hand

R3S -y

af‘

med

:
n the Lher hand, being
m parallel to hm

8! wh 1mt the asial L\CLI
axis of the finder of the ;
located in a plane perpen
metr 1f‘ﬂ] turning axis, %P

7" e £ o ]
abselote distance of the target

1e1 sx hamfm i\xo e‘ ments, ¥ M.,ﬂl ‘)ommr
, being i (Tle conneeted fo one
eves while the other is movable

of the ,/a1d
relatively
2. A range

i SRR S 24

carrier supporting

=

nder comprising a cas sing, a
< ufl casing and ﬂd:'m-

ed to turn avound ical axiz and means
for adjusting the . ’m er to the abso-
Tute distance of tai from the peint of

observation in connmain.x with clee\ es ge-
cured to the cald carrier and forming bear-
ings for the range finder ingo tm
axis of these bearings being horizontal,
ring Surr omldlnfr the said casing end adaj ;ted
to turn ¢ around an axis journa Ncu mn the said
casing and forming a ‘diameter of the said
nn(r means fov mrnmo the said ring arotnc
its diametrical axis, & a driving gear operative-
h* connected to the said means “for admsuno-
tha yanse finder to the pv‘tomm distance of
t st from the noint of chservation and
to the said means iu" tu rning the ring avound
its dinmet trical axis, the ratio of levers ges he-
i1 the gaid driving gear an«t the sa cL ring
r H1eAns Gl ’r..\, one hand. ‘m] ha eat

ear L.h(L the \ud ITHe

ro
L

U2

TS

\h HES

Gl i'\-‘juh :
ing the range finde T on the other hand, being
1 Rl

\ e

ixial o:;cm*um parallel to the
~i Ao B
% Lux, lluuus [ detel PRy
e c'uod in a plane perpendicular to 1ts dia-
metrical turning axis, is 1)1“““()1'+1011’II to the

absolute distarice of the targ get from the point

sSUTn

+5 g ]

ing the said casing and adapt--

g geax and the said 1'1110',
n 1

1,869,502

vf observation, Lwo scales secured to the said
sleeves inn planes perpendicuiar to each other
and passing through the axis of the said cas-
ing, two pointers oper atively connected to
thc said ring, euch ot the said pointers mov-
mrr along one of the said scales.

. A range finder conipr ising a casing, a
cnrrlnr SUDPL ortmrr the said cusing and adapf
eﬂ to turn around a vertical axis and means
for adjusting the range finder to the a )a()lUtL
distance o1 the mrﬂet from the point of ob-
servation in comum:tlon with sleeves se-

cured to the said carrier and forming bear-
ings for the said range ﬁ::der casing the axis
of these bLearings being horizontal, a ring
surrounding t the said easing and auul ited to
turn around an axis ]ournaﬂcﬂ in the said
casing and forming a diameter of the said
ring, means for turning the said ring aro onnd
its iametrical axis, a dvi ving gesr (pﬂmtlve-
Iy connected to the said means for adjust-
ing the range finder to the absolute distance
of tie Lnr(ret from the point of chservation
and to ‘the said means for turning the ring

3

around its diametrical axis, the 1'at10 of le-
verages between the said driving gear ‘md tne
said ring turning means on the one hand, aud
gear and the said means for
A’ finder on the ot her hand,
avinl 0\")1" 1o nf\r“ﬂ\

ooy

the said drn ing
ad]u‘g iy

hn ol
‘qn
12 fnder 0
pe 'ponmcuhr to its
is proportienal to

to the axis of U
ring lecated in a pla

digmetrical turning

the no

ne
{1\'1

the abzolute distance of the tarzm from the
point of observation. two scales secured fo

the said sleeves one being located in a hori-
zontal plane, and the 2 other in a vertical hLlJL
hoth of these planes passing through the axis
ot the ¢ asng;. and two nmnters operatively
ccnﬂecteﬂ to the said ring, each of the said
pointers moving alony one of the said scales.

4. A range finder com mcmg’ a casing, a
carrier supporting the said casing and
adapted:to turn a lounl a vertieal axis and

means for adjusting the range finder to the
absolute a:s,hnce of the target from the point
of chservation in conﬂﬂnatlon with cleeves
secured to the said cavrier and forming bear-
ings for the caid ra inge finder casing the
axis of these bearings being horizental.

ring surrounding the ‘said casing and ad ‘D*
od to turn around an axis mm"mllcd in the
said easing and forming a diameter of the
said ring means for ’wrnmrr the said ring
avound its diametrieal axis, a driving gear
operatively connected to the said means for
adiusting the range finder to tm absolute
distance of th(\ target from the peint of ob-

pl i

servation and to the said means for turning
its dlametrieal a the
I atyrpary 1. i .
eSS DELWEESIL the sa
vanae A +in ',7 wivmer Frimpimes
gy el 10 (a8 S8 &Lx.:\ Gl Zadaig
one hand, and the said drivi

the said means for adjusting
on the other hand, being such tha
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excursion parallel to the axis of the finder
of the points of the ring located in a plane
perpendicular to its diametrical turning.
axis, is proportional to the absolute distance
of the target from the point of observation,
at least one ring freely revoluble in the said
ring coaxially thereto, there being at least
one guide slot provided with a scale in a
planc passing through the axis of the casing
in one of the said sleeves, and at least one
pointer guided in the said guide slot and ex-
tending radially from the said freely revolu-
Lle ring. ’

5. A range finder comprising a casing, a
carrier “supporting the said casing and.
adapted to turn around a vertical axis and
means for adjusting the range finder to the
absolute distance of the target from the point-
of observation in combination with sleeves
secured to the said carrier and forming bear-
ings for the said range finder casing the axis
of these bearings being horizontal, a ring
surrounding the said casing and adapted to
turn around an axis journalled in the said
casing and forming a diameter of the said
ring means for turning the said ring around
its diametrical axis, a driving gear opera-
tively connected to the said means for ad-
justing the range finder to the absolute dis-
tance of the target from the point of observa-
tion and to the said means for turning the
ring around its diametrical axis, the ratio
of leverages between the said driving gear
and the said ring turning means on the one
hand, and the said driving gear and the said
means for adjusting the range finder on the
other hand, heing such that the axial excur-
sion parallel to the axis of the finder of the
points of the ring located in a plane perpen-
dicular to its diametrical turning axis, is pro-
portional to the absolute distance of the tar-
get from the point of observation, two rings
located side by side in the said ring, said rings
being revoluble coaxially thereto, there be-
ing two guide slots each provided with a
scale one of the said guide slots being locat-
ed respectively in vertical and horizontal
planes passing through the finder axis in one
of the said sleeves, two pointers each being
associated to and radially extending from
one of the said freely revoluble rings, and
each being guided in one of the said guide
slots. :

6. A range finder comprising a casing, a
carrier supporting the said casing and
adapted to turn around a vertical axis and
means for adjusting the range finder to the
absolute distance of the target from the
point of observation in combination with
sleeves secured to the said carrier and form-
ing bearings for the said range finder casing
the axis of these bearings being horizontai,
a ring surrounding the said casing and
adapted to turn around an axis journalled in
the said casing and forming a diameter of

the said ring means for turning the said ring

around its diametrical axis, a driving gear
operatively connected to the said means for

adjusting the range finder to the absolute

distance of the target from the point of ob-

cervation and to the said means for turning .

the ring around its diametrical axis, the
ratio of leverages between the said driving
gear and the said ring turning means on the

one hand, and the said driving gear and the

said means for adjusting the range finder on
the other hand, being such that the axial ex-
cursion parallel to the axis of the finder of
the points of the ring located in a plane per-
pendicular to its diametrical turning axis, is
proportional to the absolute distance of the
target from the point of observation, two
rings freely revoluble in the said ring, and
coaxially therewith a first yoke supperting
one of the said freely revoluble rings, and
rotatable around the diametrical axis of the
first named ring, a second yoke for support-
ing the other freely revoluble ring arvound a
diametrical axis revoluble thereto, the said
driving gear comprising a hand wheel oper-
atively connected to the one, and a hand

wheel operatively connected to the other.

vole, scales attached to the said hand wheels,
and pointers secured to the said sleeve.
Tn testimony whereef I have affixed my

signature.

s KARL PETSCHENIG.
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