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To all whom it may concern:
Be 1t known that I, Joun G. R. LiLLieN-

DAL, & citizen of the United States, residing.

at New York, in the county of New York,
State of New York, have invented certain
new and useful Improvements in Distance-

Finders; and I do hereby declare the follow-

ing to be a full, clear, and exact description

~of the invention, such as will enable others
skilled in the art to which it appertains to

make and use the same. |
The present invention relates to improve-

ments m distance-finders, and it has for its
“prineipal object the production of an instru-

ment of that type which shalk not only be
capable of being readily and quickly.operated

and of giving accurate results, but which

also, by reason of its extreme simplicity of
construction, may be manufactured at an
exceedingly low cost, which latter object 1s

accomplished by the reduction of the num-

ber of parts of which the instrument is com-
posed to a minimum, and by .the avoidance

~of the employment of such expensive devices
- as telescopes, graduated scales and dials, and
the like. | '

A tfurther object is to provide a distance-
finder 1 which the two main members or

Jlimbs are each composed of a plurality of

hinged sections, which are designed to be
folded one upon another, so as to permit the
mstrument to be carried in the pocket when
not 1 use. | - I

~ With the above and other ends in view, the

mstruinent, briefly deseribed, comprises in
1ts entirety, a pair of sectional limibs arranged
normally, or when the instrument is in use,
at right anglesto each other, one of said arms
being provided at its opposite ends with front
and rear sights, and with a pair of additional
sights located at opposite sides of the last-

~mentioned sight, one or the other of the ad-

45

~ditiona’ sights being employed, according to-

ward which end of the imaginary base-line
(whizh latter is determined by the other arm

of the mstrument), the instrument is moved

~ by the surveyor.
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The

tures, as the ¢ase may be, are designated by

‘the same reference numerals throughout the

< geveral views.

. *Of the said drawings, Figure 1 is a plan

. '
4
r

5% view .of the instrument, illustrating the posi-

. referred embodiment of the mven- |
tion 1s tllustrated m the accompanying draw-
angs, m which corresponding Iimrts, or fea-

observations, the second position being indi-
cated 1n dotted lines. Ig. 2 1s an enlarged
detail view of the rear and additional sights.
Fig. 3 is a side elevation of the mstrument in
its folded position. - | .

Before entering upon the detailed descrip-
tion of the mmstrument, it may be stated that
its operation is based upon that law of tii-
angulation which relates to similar-triangles,
and the direct proportion of the correspond-
ing sides thereof, the first triangle being
formed by the mstrument itself, and the
second triangle by the first and second lines
of sight and the line which connects the rear
ends of the sight lines.

Referring more particularly to the draw-
ings, the mstrument is shown as comprising
a pair of menibers or le
right angles to each otﬁer, the smaller leg 2,

- which determines the position of the base of

the second or imaginary triangle, being bi-
sected by the longer leg 1, the length of said
leg 2 being exactly 18 inches. The log 1 is
provided with front and rear sights A and B,
respectively, and with a pair of additional
sights C and D located upon opposite sides
of the rear sight, the line formed by the
three sights B, C and D, which are preferably
constructed. of a single piece of metal, being
disposed at right angles to the longitudimﬁ
edges of the leg 1. The distance between
the sights A and B is exdctly 22 mches, and
that between each of the sights C and D and
the sight B is exactly 22 inches. It will be
apparent, therefore, that the sichts C A B
and D-A B form, respeetively, two triangles,

os 1 and 2 arranged at
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the angles C A B and D A B each being by

accurate measurement 34’ 22.5” the cotan-
cent of which angle 1s100. The length of the

sides B A of either trangle thus equals this
cotangent multiplied by the length of the
base (" B, (or D B, as the case may be), or, in
- other words, the altitudes of the two trian-

cles are exactly 100 dimes as great as the
bases thereof. This proportion is made use

of 1 computing the distance of the object

to be sighted.  The metal strip in which the
sights B, C and D %re formed, is provided

- with a shde 16 which is designed to. cover

one or the other of the sights (7, D, so as to
prevent the second observation hereinafter
described, from being
wrong sight. | _ _

In.the operation of the instrument, the
distgnt object A’ is first sighted through the

=:§ions. thereof for taking the first and second | sights B A, The mstrument i1s moved along

taken through the
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ary ine formed by ths preionga-
tion of | I 1 g 2 in ine mmeap@rmw dirw-
tion, un il tie 0[ ect 18 sighted through the
sights U 2\, or D ,é._, a8 the case may he

pomu ;md cated Oy the i ““iefﬂilb@ chh aracter
(7 in one instance, and 1 in the other in-
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low cost,

e left or to the ugﬁt of the point of the first
observation, which point 1s ue'=1f“11.,t,tf~f1 by the
character B/, it be g hmieigmod_ ‘that
viiroughout the movement of the instrument,
me iﬂg 2 travels elong the imaginary line

formed by the pr Gli}‘ﬂﬁéltmfl a,}_,{wez sferredto.
There will thus be forined an 11118,0111@13*t1m11-

gie U AT B {or D' A’ BY) the length of whose
mde _.H“' 37 18 equal to the mmnw% of the
angle A multiplied by the distance between

the peints € and B, (or D/ and 13). Byt
since the length of the sides of thess two 1m-
AQINAry ti‘lﬂﬂ”‘lﬁb 18 proportional to that of
the sides of me first-mentioned triangles
L A Band D A B the length of the side A B
5 equar to the distance between the points

and 37 (or 1Y and B multlpheu by 100.

rwf

iﬁ other words, the distance of the .sjwhtu; |

object from the point at-which the 11151, Ob
servation w:rs_s taken 1s exactly one nunmmu

'ulmeb the dista Ice between the points of ih{*

first and bE‘(‘OIl{,L obseivations. It will thus
be apparent vhat the necessity for any conl-
plicated emnputzﬁmn IS unnecessary, SINCE
the re equired dmtﬁ,n{.e mey be detormined
mervely by mental ealculation. Likewise,
the employment of expensive devices, such
0.8 leawma and minutely graduated scales
a‘nd dials is obviated. 111@ instr 1.1111@1’11_, ol
therefore ba manufactured &b an extr Pmel -
since with the E‘FI_{_,LT}E]OI} o1 Lh@
sights, it consists sole ely of two members.
Moreoy er, the sights are of the ordinary v type
ima are B”IHP“‘ tively 11]&1}‘391151?& It 1S,
of course, of vital mmm tance to Keep the in-
stwm.e:{l‘h oriented du ring  its ﬂmfmnwh
and this can be ellected b Dy mesns of & a pe
line, the ring at the end of which is pme.,,.,{i
over the end {}1‘3 8 TOU O 8 mm diﬂ“*‘l"l m to the
gro und at the pmm wh{—*m the {irst observa-
$101 15 &0 t&?}ll the line being then :at‘fetf*ueﬁ
thea d,LrU{J 011 of one or the other of tﬂe 4TS
of the meimmber 2 cording fo whether the
mstrurment is 1o be m rwed t0 the right or to
the left for the second observation. It is
only necessary, the 1ef<..r__4_. £o move the in-
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ud O B or D B, o relatively small hase-line
18 “601111‘&Li 32 8 iﬂet e me mzf{%. Hurther-
ty for the use of & compass

ﬂ
for 11 1% ‘gmrpem (i’ orientation, and the pos-
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either of :,zmz. additions,

strument ﬁﬂmw the line formed by the tape
e, the glmtmty‘:ﬁﬂ upon the tapa line indi- |
-wur{'{" the oxact distance between the "?Ol?lm- ‘
of the lir~" .nd second observations, rtmi thus
obviating the necessity for a sep&r vbe meas-
urement of -such distance. Owing to the
definite proportion tﬂt'ﬁe o7 tim lines A B

needle, are m"oided In
order Lo permit the nstrument to be carried
about in ‘Lhe pocket when not in use, both of
the members thereof are formed in Secnom,
the mutuallv-adjacent 1111191 ends of which
are hinged ‘uw‘et*m‘ ‘the {front member or
leg i W’.ﬁ,&(ﬂl blr:-f_,(;tb the teg 2 is prefe rably con-
nected with the latter member by a pi voi P,
OwWlg to whuh szsbiu*‘mr} the seetions of
both members or legs can be folded one upon
another, and the bpcuom of one member
folded over U pon those of the other member.
What 1s elaimed, is:—
i.oA mﬁ:*wfc-{mdm consisting in its en-
tirety of a base-meniber, and a member ar-
ranged at right sngles thbret-o, the latter
nember being me*rmed with front and re
sights and with pair of additionsl swmb
iocated at opposite sides of and in alinement
with the rear sigh, tm distance between
Slf?htS and said rear
sight Learing a dpfmlm velation to the dis-
tance between the front and rear sights.
Jiy dlbb&"ﬂ(ﬂﬂ quder consisting in its en-
tiret by ol a s)&S@ﬂti@ﬁlDﬁl and 2 member ar-
ranged ab right angles thewm the latter
member bmnﬂ‘ m‘m"lued with 1 ront and re
.mrf’qm o Wl{h a, DAlr Of dumena}; .::lf“'itq
located at {}pDO te sides of and in alinement
withh the rear sicht, the distance bLetween
either of smd additional sights and said rear
sight bearing a definite rvelation to the dis-
tance between the fm_u and rear sights, and
means for mveimﬁ either of said additional
“Iullbﬂ
3. A dlbtaﬂm-ﬁﬁ der consisting in its en-
trety of a bag je-member, and g 1119111])91 a3
u:n;___,e@ at right angles thereto
iember bem;{ srovided with florn. AL . TORT
f'wirta and with a pair of actditional sighis
located ot opposite sides of and | in alinemert

tion for the j
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»ﬁ-th tl}ﬁ le&ﬁ Qif}“llt -L—h_e dlmt&ﬂb@ ‘t}(}tiﬁrﬁe}j '

eﬁher of & 11{1 2.clt u,monle swha
1u it b SATING & J{maiw reiantion to the dis-
& betwesn “m.. iront and rear sights, and
¢ ior cover mg either of said additional

i (1153.;:}11*’*@ finder consisting in 1fs en-
tirety of a I}ELHL—ﬂlﬁlllTbu_} aruz aJ nmmber ax-
ranged at right angles the: the latter
member being pro %'1(]9{.1 Voauh Jff‘om and rear
Eights and with a palr of -xli[itii}n‘ﬂ signts
located at f}ppo.ﬂm sides of and in aline-
nent with the rear sight, the rear sight and

the mdrf“mﬂﬂ sights bemu i{)rmed_ in a singls
strip s of metal, t]m distance between either of
seid additionsl] sights a"ld 1d vear sight

bearing a definite relation to the dis stance bo-
bween the front and rear 51;5_5_1‘*’; 3, and 8 mem-
ber ml’i%’ui}lﬂ vpon the strip of metal in which
rear and add 1&0"}&1 sights are formed.
1@5“..11@ -inder c::mmc;tmﬂ' N its
& base-member gnd s mamber AT~
anged ot right angles thereto, the mzt

mempsr

beihig i revided with front znd TeRT

anid said re ::w |
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f sights, and with a pair of additional sights.| the last-mentioned member being provided

. 918,526

~ located at opposite sides of and in alinement

with the rear sight, the distance between

either of said additional sights and said rear |

sight bearing & definite relation to the dis-

tance between said front and rear sights, |

each of said members being formed of a

plurality of sections hinged together and ar-
- ranged to be folded one upon another.
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6. A range finder consisting in its en-
tirety of a-base-member and a member ar-
ranged at right angles to and pivotally con-

nected with the base-member, to permit said. |
menmbers to be folded into alinement with

each other when the instrument is not in use,

with front and rear sights, and with a pair of
additional sights located at opposite sides of
and in alinement with the rear sight, the dis-
tance between either of said additional sights
and said rear sight bearing a definite relation

| to the distance between said front and rear
| sights. .

In testimony whereof, I affix my signature,

| In presence of two witnesses.

JOHN G. R. LILLIENDAHL.

Witnesses: -
Frank W. AMES,
PrmLip C. Grussy.
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