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To all whom it may concern: '
Be it known that I, GOTTHOLD LANGER, a
citizen of the United States, residing at St.

Louis, State of Missouri,haveinvented certain

newand useful Improvements in Range-Find-
ers, of which the following is a full, clear,

and exact description, reference being had to.

the accompanying drawings, forming a part
thereof.

My invention has 1e1et10n to 1mprovements
in range-finders; and it consists in the novel

arrangement and combination of parts more-

fully set forth in the specification end pomted
outin the claims.

In the drawings, Figure 1 is a rear eleva-
tion of the Swinging arm of the device, the
roller at the free end thereof being omitted
and the upper stud about which said arm
oscillates being in section online1 1 of Fig. 2.
Fig. 2 is a 31de sectional elevation on 1111e 2 2

- of Fig. 4, showing parts in side elevation.
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Fig. 3 is a rear elevation of the supporting-

br e(,ket a portion thereof beme' broken away.

Fig. 41is a front elevation of the device. Fig.
b 18 a section on line 5 5 of Fig. 2. Fig. 6 is

a face view of the terminal cup of the rota-

table stud about the stem of which the rear

arm osclillates, and Hig. 7 is a diagrammatic
viewillustrating the application of the range-
finder to a distant object.

The object of my present invention is to
construct a range-finder with a permanent
trigonometrical base, the length of said base
constituting the shortest distance between
the longitudinal axes of the two telescopes
with whleh my device is provided.

carried by an arm loosely oscillating about
the axis of rotation of the other teleseope, the
latter being first directed upon the object
whose distance is to be ascertained, where-
upon the swinging telescope is dlrected
against the same pomt on said object, the
lines of vision of the two telescopes constitut-
ing, respectively, the hypotenuse and base
of a right-angled triangle and the distance
between the axes of the telescopes (measured
along the oscillating arm) constituting the
perpendicular of said triangle. The calcula-

50 tions are based on the relations subsisting

In my
improvement one of the telescopes is rigidly

1 between the various sides of a, triangle, the
instrument always giving the lenﬂ'bh of one.

side and two anwles as will be better appar-

ent from a detailed desenptlon of the inven-
tion, which is as follows: |
Referrmn* to the drawings, 1 represents a

ribbed plate or frame adapted to be rigidly

secured by means of the bolt and nut 2 and
washer 2’ to any standard or base. (Not
shown.) Mountedin the upper tubularbear-

ing 3 of the supportmﬂ'-flame and adapted.
to Totate within the same is a stud 4, having
a rearwardly-extending screw-thr eaded stem
9, over the outer end of which is passed a
tio'hteninfr nut 6, adapted to bear against a

Washer 7,inter pesed between it and tlle adja-
cent wall of the frame.
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6o

Formed integrally with the stud 418 a ﬂanwe |

or disk 8, adepted to bear against the front
wall of the frame around the bearing 3, the

nut 6 being adapted to draw the disk 8 ﬁrmly.

70

against the frame, and thus prevent rotation

, .of the stud 4 when occasion arises to clamp

thelatter. Theribs 9, formedintegrally with
the front face of the ﬂenﬂ’e 3, connect the lat-
ter with onesection 10 of the telescepe socket,

the opposite section 10" being formed mte-. .
egrally with a cup 11, from the bottom of which -

pm;]eets outwar dly a central boss orstem 12,
having an outer reduced extension 13, the
base of which is smooth and bela.nee sSerew-

| threaded. Adapted to be passed over the
smooth besel portion of the extensmn 13 18 a.

cup by pins or Serows 15 “and being promded
at its free end with an eutweldly -projecting
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handle16. When the tightening-nut 6isloos-

ened, the operator can by_ seizing the handle
16, swing or oscillate the arm 14 about the
axis of the stud 4, the latter, together with the

cup 11 and telescope 1, elemped within the

socket 10 10" and ﬂenﬂ'e 8, all 10tet1ng about

the same axis as a unit or as one piece. To
insure a rigid connection between the arm 14

and cup 11 I pass a retaining-nut 17 over the

stem 13, the nut foreing the arm eﬂ'amst the

9¢
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&unulm ledge or Shoulder f{)rmed between--

the stem 12 and 1ts extension 183. w
Mounted along the front wallof the lowel ex-

| panded portion of the arm 14 dnd pr oteeted by

100
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asmtable cover-plate 131 18&@@&1’ wheel 19, the
shaft of which passes, respectwely throuwh

the cover-plate and the arm 14, the rear end
of the shaft carrying a pinion 20, confined in
ahousing 21, cast or formed with the arm, and
the forward projecting end of the shaft hav-

- ing secured thereto a needle orindex-arm 22,

10

proteeted by a rib or ledge 23 of the covers

Pplate, said needle coopemtmg with suitable

divisions or graduations formed on the face
of the cover- plate The gear-wheel meshes

. with a pinion 24, also mounted between the

arm and its cover-plate, the forward project-
ing end of the shaft or spindle of said pinion
having secured thereto a second needle or in-

dex 25, likewise protected. by the rib 25 and
a continuation 23’ thereof formed on the arm,

-~ said needle likewise codperating with a sec-

20

25

30

ond graduated circle superposed dlrectly over
the ﬁrst circle.

Adapted to swing or oscﬂlate freely about

the stem or bOSS_IZ_ is a second arm 26, the
hub portion of which loosely embrace_s the
stem 12, being confined between the rigid arm

14 and the bottom of the cup, the penpheral

‘walls and face of the latter being cut away

or rece‘ssed sufficiently so as to allow for ithe
free passage and oscillation therethrough of
the narrow portion of the said arm 26 the
sides of the recess thus formed in the face in-
clining so as to allow the arm 26 to describe
a lencrth of arc as the capacity of the instru-

" ment . may require, (in the present case about

35

40

ten degrees on each side of a vertical line
passing through the axis of oscillation of the
arm,) but limiting its oscillation when the

arm comes in contaet therewith. (See Tigs.
5 and 6.)

The oscillating arm has formed integrally |

therewith a toothed segment 27, the beeth of
which mesh with the lower pinion 20, confined

- within the housing 21 of the relatwely sta-
tionary arm 14, the wall of the housing being

45
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- cut away sumelently toallow the toothed edﬂ*e-

of the segment 27 to mesh with said pinion,

the body. of the segment projecting laterally
and to one side of both arms when both arms
are parallel. The arm 26 1s provided with a

- handle 28, the base of which formsocne section
of the clam ping-socket for the retention of

the second telescope T, the other half or sec-
tion of the clamping o-socket being formed di-
rectly with-the arm 26. The arm 14 1s pro-

- vided with an opening 29, through which may

60

be read the degree graduations or limb 30,

marked on the toothed segment, the upper
wall of the opening being provided with a

pointer or needle 31, in connection with which
the limb 30 can be read.

When both arms—

that is to say, their longitudinal axes—are
parallel, the needle 31 will point to zero on
- the limb 380, the pinion 20 being in engage-

‘ment with the third or fourth tooth from the
~ adjacent edge of thetoothed segment. When
65 once the arm 14 1srigidly clamped to the sup- |

T

“spot on the same object.

porting-frame, then the operator ean 19&611]37
oscillate the arm 26 and segment 27 aboutthe
stem 12, When the arms 14 and 26 are paral-
lel and the pointer 31 points to zero on the
limb 30, the telescopes T' and T are paraliel,
thelongitudinal axis of the telescope T" being
perpendicular at all times to the longitudinal
axis of the arm 26. Thearm 26 is so shaped

“as to bring the centers of the two telescopes

in a line pamllel to-the plane of oscillation of
the arm 26, and hence the shortest distance
between the telescopes may be measured
along thisline. Thisdistanceis marked X X
in I'ig. 2 and serves as the permanent base-
line from which the trigonometrical calcula-
tion previously referred to can be made.
The relation between the diameter of the
pinion 20 and the diameter of the toothed ecir-
cle of the segment 27 is such that when the
latter has been oscillated ten degrees the pin-
ion,
madeonerevolution;and therelation between
the gear 19 and pinion 24 is such that one
revolutlon of the gear-wheel imparts ten rev-
olutions to the pinion 24 and needle 25, or,
in otHer words, one-tenth of a revolution of
the gear- wheel 19 (whieh means_an osecilla-
tion thIOU‘Th an angle of one degree for the

and hence the gear-wheel 19, will have .

/5
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segment 97 or arm 26) will 1mpa1t one revolu- -

tion to the pinion 24 and needle 25. 'The eir-
cumference of the graduated circle with which

‘the needle 25 codperates represents (with the

95

present arrangement of multiplying-gear)

one degree of swing for the arm 26 and tele-
scope TV, earried by it, and hence to read a
fraction of a degree the circle referred to
may be divided into any number of arbitrary

divisions; likewise may the lower circle, or

that with which the needle 22 codperates.
Of course it is obvious that the object of the

multiplying-gear here described is to enlarge

the surface over which a degree of oscillation

‘may be subdivided, so as to make the read-

ing easier and the results more accurate.
The special application of the device as a
range-finder will now be apparent. Upon
loosening of the nut 6 the cross-hairs of the
telescope T are first directed upon an object
whose distance is to be ascertained. This is
done by seizing the handle of the arm 14 and
swinging the latter (there being a rigid con-

nection between 1t and the telescope T as al-
ready explained) until a particular Spot on

the object is sighted by the cross-hair of said
telescope 'I. The parts are then firmly
clamped by the tightening-nut 6. The han-
dle of the arm 26 is then seized, and the lat-
ter is oscillated about the stem 12 unftil the
cross-hair of the telescope T” sights the same
That the telescope
may sight the same spot it follows that their
lines of sight must necessarily converge to-
ward such point, and hence the triangle form-
ing the basis of calculation is complete. The
perpendicular of this triangle is the distance

I00

105

I10

I15

120

125

130




10

20

late the

30

35

40

630,244

tween the axes of the two telescopes, this dis-
tance being the line X X and constituting the
permanent base-line from which one of the
other sides of the triangle can be calculated.
The angle through which the arm 26 has been
swung to cause the line of sight of the tele-
scope T to converge to the same point to
which the cross-hairs of the telescope T are
directed will be indicated on one or the other
of the graduated cireles of the front face of
the arm 14; but this angle is the same as the
angle between the base and hypotenuse of
the large triangle to be caleulated. Thus, 1n
the diagrammatic view in Fig. 7, let o be the
angle to which the arm 26 has been swung
from its parallel position to the arm 14 to en-
able the operator to sight the same point as
that to which the telescope T is directed.
Then from the similarity ot triangles the an-
ole o is equal to the angle a’ of the large tri-
angle; but as the angle between the base and
perpendicular (line X X) of the large trian-
ole is a constant one—ninety déegrees—then
knowing the angle ¢’ and the length of the
perpendicular (X X) one can always calcu-
length of the base b—that is to say,
the distance of the object sighted. It is
therefore obvious that the constant base-line
under the present invention corresponds to
the perpendicular of a triangle whose base 18
the-distance of the object sighted. Of course
the distance might be read along the hypote-
nuse, which could also be calculated, if de-
sired. Having the angle ¢, it is possible to
prepare a table to which the operator could
refer and note the distance of the object cor-
responding to any angle sighted.

" That the arm 26 may in its swinging be
stiffened and.guided I provide the same with
an arm or bracket 32, at the free end of which
s mounted a roller 33, traveling in a dove-
tailed groove or way 34, formed at the outer

 edge of the main frame 1.

§O
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 In practice instead of compelling the oper-
ator to resort to a table of caleulated distances
each instrument will have the distance corre-
sponding to any angle 10 which the toothed
segment has been swung (0 sight the common
point on any object m arked on the face of the
graduated circles of the arm 14 in connection
with the graduations indicating the degrees
and parts of degrees marked on such cireles.
These distances will be carefully calculated
on the testing-grounds and then marked on
the instrument so tested.

Having described my invention, what 1
claim 18— |
1. A range-finder comprising a telescope, a
rotatable stud to which said telescope is fixed,
the axis of rotation of the stud corresponding
to the transverse axis of rotation of the tele-
scope, an arm rigidly connected to the stud at
right angles thereto, and adapted torotate the

latter, a second rigid arm loosely depending or |

index-arms, &

' oscillating about the axis of the stud and lo-

cated adjacent to, and extending in the same
direction with, the first arm, a second tele-
scope secured to the second arm, with its lon-
oitudinal axis at right an oles to the length of
fhe arm, both telescopes being adapted to be
directed against a common point of the same
object sighted, substantially as set forth.

2. Arange- _
rotatable stud to which said telescope is fixed
transversely to the axis of rotation thereof,
the transverse axis of the telescope and the

05
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inder comprising a telescope, a

75

longitudinal axis of the stud being in thesame

straightline, arigid arm connected to the stud

at right angles thereto, a second rigid arm

adapted tooscillate about the axis of the stud,
and located adjacent to the first arm, and ex-

tending in the same direction therewith, a tel-.

escope carried by said second arm, and adapt-

ed to oscillate in a plane parallel to the plane
of rotation of the first telescope, the axes of

the telescopes being connected by a line par-
allel to said planeof oscillation, a toothed seg-
ment carried by said second arm, multiply-
ing-gearing carried by the first arm and co-
operating with the teeth of said segment, in-
dex-arms connected to the gearing of thefirst

arm, graduated circles coOperating with said

segment, and means connected to the first
rigid arm for limiting the swing of the oscil-

lating arm, the parts operating substantially

as, and for the purpose set forth.

3. In a range-finder, a suitable rotatable
stud, a telescope fixed thereto, a rigid arm
connected to the stud at right angles thereto,
means for clamping the stud against rotation,
a second rigid arm loosely oscillating about

30
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eraduated limb on the toothed

95
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the stud and located adjacent to the first arm .
and extending in the same direction there-

with, inclined walls carried by the stud for

limiting the degree of oscillation of said sec-
ond arm, a telescope secured to said second
arm, and meansforindicatingthe angle which

105

the lines of sight of the two telescopes make |

with one another when converged to a com-
mon point, substantially as set forth.
4. In a range-finder, a suitable rotatable

110

stud, a sectional telescope-socket carried '

‘thereby, a cup formed integrally with one of

the socket-sections, a boss or stem having a
reduced extension projeeting from the bottom
of the cup, an arm passed over the base of the

extension of the stem and rigidly secured to

the adjacent end wall of the cup, anut passed
over the projectingend of the stem extension,
the peripheral wall and face of the cup being
recessed to a suitable depth, and the sides of
the recesses beinginclined toward each other,
o series of multiplying-gears mounted on the
arm, and having index-arms actuated by the

spindles or shafts of the respective gears, the

index-arms cooperating with the division-
marks of properly-graduated circles marked

115
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~on the face of the arm, a second arm loosely | graduated limb, the parts operating snbstan-
oscillating about the stem in the cu pand car- | tially as and for the purpose set forth. 10
~ rying a telescope oscillating with the plane In testimony whereof I affix my signature
of rotation of the first telescope, a toothed | in presence of two witnesses. o
5 segment codperating with thie series of multi- } | - GOTTHOLD TLANGER.
plying-gears on the first arm, a graduated Witn_esses':‘_ - | I
~lithb on said tootlied segment, a pointer on EMIL STAREK, S -
. the first or rigid #rm cooperating with said JAMES J. O’DONOHOE. |
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