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Lo all whom it may concern:

UNITED STATES PATENT OFFICE.

TRATOR, OF TRCY, NEW YORK.

RANGE-FINDER.
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Specification of Letters Patent.

Patented July 25, 1911.

Application filed Jnly 13, 1210. Serial No. 571.657.

Be 1t known that Jonx TForey, late a

be compared with and corrected by another
Lo Insure accuracy. |

JOHN FOLEY, PECEASED, LATE OF NAAS, TRELAND, BY JOSEPH D. FOLEY, ADMINIS-

—F . -

—;__-“,-__

ceitizen of Great Britaiu, residing at the Referring to- the drawings wherein the. 55
town of Naas, county of Iildare, Iveland, | invention is shown in preferred form, 1. 1s
5 did 1nvent mew and useful Improvements | the upper member and, 2, the lower member
in Range-Finders, of which the following is | of a stand mounted upon a foldmge-tripod 3.
a spectfication. - - The parts, 1 and 2, arve screwed together as
Lhe nvention relates to sauch improve- | shown. The upper member, 1. of the stand 60
ments and consists of the novel construction | is centrally apertured to receive a stud. 4,

10 and combination of parts hereinatfter de- the upper end of which 1s screw-threaded
scribed and subsequently claimed. and has tightly fixed thereon a bearing-
Reference may be had to the accompany- | yoke 5. . _ |

ing drawings, and the veference characters Interposed between the bearing-yoke, 5, 65
- marked thereon, which form a part of this | and the member, 1, of the stand is a friction-
I5 specification.  Similar characters vefer to | disk, 6, and a vermer-disk, 7, each apertured
stilar parts'in the several figures therein. | to receive the stud 4. Upward movement of -
IFigure 1 of the drawings is a top plan + the stud. 4. is limited by the head of a screw,
view of the. instrument, with certain por- | 8, inserted in the lower end of the stud. 76
tions broken away for convenience of illus- | Thumb - screws, 9, are 1serted in sérew-
20 tration. Fig. 2 is a view in side elevation of | threaded apertures in a peripheral flange, |
- the same, as seen from the lefi of Fig. 1. 10, on the stand-member, 1, with their up-
with one of the auxiliary telescopes removed | per ends adapted to abut upon the under-
and 1ts extension-plate shown In cross-sec- | side of the friction-disk. 6. to force said cisk 75
tion. Iig. 3 is a vertical longitudinal sec- | and the vernier-disk, 7, upward against the
25 tion showing the manner in which an ex- | bearing-yoke, 5, to hold said yolke against ro-
ension-plate for an. auxiliary telescope 18 § fative movement. One or more. of the
detachably mounted. Fig. 4 is a view in | thumb-screws, 9, occuples a seat or recess,
front elévation of the instrument ag seen in | 11, on the underside  of the friction-disk, 80
Fig. 1. Fig..5 is a view in elevation of the | 6, whereby rotation of said disk relatively
30 Instrument viewed from the side oppesite | to the stand is prevented. By loosening: the
that of I"g. 2 the nearer auxiliary telescope | thumb-screws, 9, slightly, the bearing-yolke,
being cmitted. Tig. 6 is a bottom plan view | 5, is permitted to rotate with its stud, 4. rela- -
of a broken-away portion of an extension- tively to the stand, friction-disk, 6, and ver- 85
plate for an anxiliary telescope. Fig. 7 is | nier-disk 7. 1he angufar movement of the
35 ‘a view In rear elevation of the instrument, bearing-yoke, 5, can be measured by means
with the. vernier-segment occupying a- verti- | of an index-plate, 12, mounted on the bear-
cal plane, and the support for the-auxiliary | ing - yoke, and a graduated scale on the
‘telescopes seen in mid- position.” Fig. 8 is | vernier-disk 7. When the thumb-serews, 9, 9-
~a front elevation of the same. Tig."9 1s a | are loosened, the vernier-disk, 7, can be ro- |
40 diagrammatic view illustrating one method | tated relatively to the friction-disk, 6, and
- of determining. distances by the use of tho | then locked by means of the thumb-screw,
instrument. I'ig. 10 is a central vertieal 13, 1n a selected rotary position.” The ver-
-section of the instrument. - = - . nier-disk, 7, can thus be set to indicate zero, 95
 'T'he principal ebject of the invention is te relatively “to -the index-plate, 12, in- any
45 determine from points.of observation within | angular position in which it may be desired
a: porfable mstrument the distance of vari- | to have the bearing-voke, 5, begin the ro-
ous objects and the measurement of vertical | tative movement which is to be measured.
anel. horizontal angles and -gradients at a | A cross-shaft, 15, is mounted in the bear- 100
distance from the instrument; also to pro- | 1ng-yoke, 5, at right angles to the axial line
50 vide m the-one pertable instrument a plu- | of the stud 4. A post, 16,'is mounted upon
rality of means for making the required | the shaft, 15, to turn thercon, said post sup-
© measurements whereby one sct of results can | porting a box comprising a bottom-plate; 17,
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~on the upper ehd of the 'post}. a top-plate, 18,

having a circumferential vernier-flange, 19,
and a hollow ecylinder, 20, 1nterposed be-
tween said top and bottom-plates, said parts
all being clamped and held together by
means of screws, 21, insertéd through the
bottom-plate, 17, into posts, 22, depending
trom the top-plate 18. A vernler-segment,
23, 15 rotatively mounted upon the box thus
formed by means of g stud, 24, which is

rotatively mounted in a central aperture in

the top-plate, 18, and an aperture in a

bracket, 25, attached to the underside of
said top-plate. _ :

Fixed upon the lower end of the stud, 24,
1S a worm-gear, 26, adapted to be engage(
by a worm, 27, fixed upon a worm-shaft,
23, which projects out through an aperture
in the cylindrical wall, 20, upon which wall
1s fixed a bearing for the worm-shaft, 28,
sald shaft being provided on its outer end
with a small hand-wheel, 30, whereby a
gradual rotative movement can be 1mparted
to the ge:r, 26, stud, 24, and vernler-seg-
ment 23, ‘The vernier-segment has mounted
thereon an index-plate, 31, graduated to be
read In connection with graduaations on the
vernier-flange 19.

A telescope, 33, is rotatively mounted upon
the vernier-segment, 23, to turn thereon n pon

an axis perpendicular to the plane of the.

vernier-segment, 23, and coincident with the
center of the circle of which said vernier-
segment forms a part, and parallel with, and
some distance in rear of, the axis of the
stud 24, The frame, 34, by means of which
the telescope, 33, is thus mounted, 1s formedl
g a graduated scale arranged
along the arc formed by the circular edge
ot the segment, which frame carries an in-
dex-plate, 33, oraduated to be read in con-
nection with said graduations on the seg-
ment, and also carries a wire, 38, adapted

to serve as an index for 1 acding the gradu-

ations on said segment. The front end of
said frame, 34, hag g depending-lug, 37, lo-
cated just outside the periphery of the seg-

~ment, through an aperture in which lug a

00

09

- mounted thereon a similar spirit-level, 39,

60

set-screw, 38,1 inserted adapted to be sot
Into engagement with the peripheral edge
of the vernier-segnient to lock the telescope,
#3, and its supporting-frame at any desired
pomnt. | | |

The telescope, 33, has mounted thereon
paraltel with its axis, a spirit-level, 40; and
the frame which supports said telescope has
In & position at right angles to that of the
level, 40, beth of said levels OCCUPY g
planes parallel with the plane of the ver-
nier-segment 23 The vernier-segment also

- -

“~ has mounted thereon a nagnetic conipass,

65

52, 1n the radial line which extends through

the middle of, or zero-point of the gradii-
ated scale on said seoment.

A plate, 41, is rotatively mounted upon
the vernier-segment at the rear thereof to
turn upon an axis substantially in the plane
of said segment, and. just in rear of, and
paraltlel with, the stralght side of said seg-
ment which forms the core thereof, said

plate being so mounted by means of set-

Screws, 42, passing through and adapted to
frictionally clamp together brackets, 43 and
44, mounted, respectively, upon said seg-
ment and said plate, whereby said plate can
be rocked through approximately 180 de-
grees; and clamped in any sclecterd position
in 1its path of movement, said plate in ts

70

75

&0

extreme positions having its surface sub-
stantially parallel +with the Vernler-seg-

ment 23, |

Mounted upon and carried by the plate,
41, are a pair of telescopes, 43, equidistant
trom the middle radial line of the vernier-

88

segment, and from the axis of rotary move-

ment of the telescope 33.

In order to secure a sufficiently long base-

line to facilitate and secure the necessary
accuracy in the calenlations based upon the
mmeasurements for which the instrument is
adapted, without making the instroment too
cumbersome for convemient transportation,
each of the telescopes, 45, is preferably
mounted upon the plate, 41, by means of
an extension-plate, 46, having a hook, 47,
on 1ts underside adapted to enter and fit a
socket, 48, on the plate, +1, and also having
a set-screw, 49, adapted to pass frecly down
through an aperture. o0, 1n said plate, 41,
and to slide along a slot, 51. opening from
said aperture until said hook is tully seated,
whereupon said set-screw can be tightened
to engage the underside of the slotted] por-
tion of the plate, 41, to securely lock the
parts together. For convenience in trans.
portation, each of said extension-plates with
its telescope, 45, can be detachoed] and sep-
arately packed. |

Iiach of the telescopes, 45, 1s mounted to

rotate upon an axis, 53, perpendicular to the

plane of the extension-plate, 46, and has

fixed thereto to rofate therewith a vernier-

segment, 54, the graduations on which are
adapted to be read with relation to elther

of the index - plates, 55, mounted on the

extensioni-plate 46, A " gradual rotative
movement of the telescope, 45, upon said

‘axis, 53, can be accomplished by means of
& worm-gear, 56, 1n fixed relation to the tele-

scope, 49, and adapted to be engaged by a
worm, 57, on a worm-shaft, 58, adapted to

‘be operated by means of a small hand-

wheel 59, Each of the telescopes, 45, is
riso adapted to rock upon an axis, 60, by

S0

95

10¢

105

110

115

120
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means of trunnions on said telescope, which

are adapted to be clamped in any selected
position within the split-bearing, 61, by

means of a hand-operated set-screw 69,

Fach of said telescopes, 45, has fixed upon

130
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~one of its trunnions an arm 63, carrying an-

index-plate,” 64, adapted to traverse the
vernier-segment, 65, and having graduations
adapted to be read in connection with gradu-
ations on said vernier-segment.

Mounted upon the underside of the vernier-
segment, 23, parallel with the straight edge

thereof, is a comparatively.large telescope,
67, having an extension eye-piece, 68: and
mounted adjacent thereto and parallel there-

 with is a spirit-level 69.

18

The telescope, 33, has a pointer or needle,
70, depending therefrom somewhat in rear

ot its axis of rotation, which needle is adapt-

ed to traverse an arc, 71, on the surface of

-~ the plate, 41, and the movemeni of said

20

20

.30

39

40

49

_ oot
oY

60

6o

ment 23.

- sonable aceuracy.

needlie 1s read in connection with a series of

equidistant parallel line,, 72, which intersect
sald are, 71, said lines extending parallel
with the straight edge of the vernier-seg:

The plate, 41, and extension-plates, 46,

have their reay edges arranged o form s
-, CUE =

practically continuous straight edge 74.
The instrument above described is prac-

tically universal in its capability of acjust-

ment, and can be adjusted to measure an-

‘gles 1 practically any plane, horizontal,

vertical or oblique, having within the instru-
ment 1tself a base-line of known length ex-
tending from axis to axis, 53, of the tele-
scopes 49H. | o

In Fig. 9, of the drawings is illustrated 9%

means of a diagram one manner of quickly
computing the range or distance of an object

oy means of the above described instrument.
The telescope, 33, and one of the telescopes,
45, are poth brought to bear upon the distant
object, with the telescope, 45, at right angles
to the base-line of the instrumenf. In the
diagram, C, is the distant object; A, is the
ax1s upon which the telescope, 38, rotates,
and, 13, 1s the point where the line of sight
of the telescope, 45, is intersected by a line,
A B, perpendicular thereto, extending from
the axis upon which the telescope, 33, ro-
tates, which line, A B, is the base-line. Two
similar right-angled triangles are thus

formed, one, A B C, of which only the side,

A B, 1s known, and the other, A It F, of
which, A E, is known being the radius of
the arc traversed by the needle, 7 0, and,
A K, is known, being the distance from the
center, A, of the cord-line, 72, which inter-
sects the are, 71, at the point, I&. The lines,
72, being equidistant from one another, and
running twenty or even more to the 1nch,
make it possible to quickly determine by
observation the length of, A T, with rea-
The hypotenuse, A K,
and one side, A I, thns being known, the

remaining side, £ I, of this right-angled
“triangle, A E T, can be quickly computed ;
~and with the three sides of the triangle, -
A K F, known, and one side, A B, of the

=

ing sides, A C, and, B C, can be readily de-
termined by a simple arithmetical computa-
tion. .

As a means for direetly indieating the dis-
tance of a distant object, the vernier-seg-
ment, 23, 1s shown provided on its upper
side with a scale, 77, the lines of which have
been located either by .computation or by
actual measurement of distances to be read
quickly and approximately in connection
with the wire, 36, carried by
upon which the telescope, 33, is mounted, or
to be more accurately vead by means of wan
index-plate, 79, also carried by said frame,

34, to indieate directly the distance of an ob-

ject upon which the telescope, 33, is brought
to bear convergently with one of the tele-
scopes, 45, with the latter at right angles to
the base-line of the instrument. Tor con-
venience, the value of the lines of thoe seale,
77, may be numerically indicated on the sur-
face of-the vernier-segment, 23, 1 desired.
i'he post, 16, and
be rocked upon the shaft, 15, by means of a
gear-segment, 83, fixed to the plate, 17, and
adapted to be engaged by a pinion, 80, fixed
upon a short shaft rotatively mounted in
bearings in the yoke, 5, and a acket, 82, at-
tached to the yoke, said shaft having an op-
erating handle 81. The post, 16, can be
locked 1n adjusted rotative position by
means ot the nut, 86, which fits a serew-
threaded end of the shaft 15, |
The moyement of the frame, o4, mav be

facilitated by mounting the same upon small

Crey

vollers, &8, adapted tofravel upon the upper
surface of the vernier-seguent 23. The in-
strament may also be provided, if desired,
with a plumb 87,

some of the uses of the instrument above
described are as foliows: In mensuring a
horizontal angle between two poiuts in dif-
ferent horizental planes, the telescope, 33,
fixed at right angles to its base-line, is
trained upon one of said nonts; the ver-
nier-disk, 7, is then set and Jocked at 4810,
and the thumb-serews, 9, are gl ahtly loos-
ened to permit the yoke, 5, to rotate upon its
vertical axis; the post, 16, is then rocked
upon the horizontal axis, and the VOTN1er-seo-
ment, 23, with the telescope, 83, fixed thereto
15 rotated about what orzinally was its ver-
tical axis, but which has beeonte an inelined

axis due to the rocking of the post, 16. until

sald telescope, 33, bears upon the other of

the frame, 84,

parts carvied thereby can

| similar triangle, A B C, known, the remain-

70

75

&9

89

90

100

105

110

118

120

said peints, whereupon the hovizontal anole

will be indicated in connection with the i
dex-plate 12. For use as an altazimuth, the
vernier-cegment, 23, can he votated to DYring
the telescope, 67,'at right angles to the eross.
shaft, 15, whereupon the altitude can be read
upon the vernier-scale, 84 by means of the
index, 85, while the azimufh can be read

| upon the vernier-disk, 7, by means of the

130



imdex-plate 12. When 1t is desired to use the
telescope, 33, simply as a leveling or survey-

ng 111811111116111 the extension - nlates,
wifh the .tumlmr}?'-tele.-:mpe'iixvd thiereon,

5 respectivelv. can be removed and the plate,

41, can be swung bacle and down out of the
way to permit unrestricted use of the tele-
scope 33.

What I elaim 2s new and desire to secure

10 by Letters Patent 18—

20

LD
Y

g horizontal axis;

30

40

49

~ saud head:
said rotatory head, and independently rota-

60

65

~upon said rotatory head;

- 1..In an instrument of the class deser 1Led
and in combination, a supporting-head rota-
tory aipon a vertical axis; a pair of tele-
scopes -mounted upon said rotatory head,

15 and each rotatory upon a vertical axis; a

third telescope mounted upon said rotatory
head, and independently rotatory upon a
vertical axis; means for supporting said
third t{*leﬁmpe upon said rotatory head at
right angles to a line extending thr oun} the
axes of rotation of said pair of te]escopes*
and graduated scales for measuring the an-

aular movement of each-of said pair of tele- |

scopes.
9. In an instrument of the class described,
and 1mn cumbmatmn, a1 support rotatory upon
a head mounted upon
said support and rotqtow upon an axis at
lwht angles to the axis of rotation of said
support; a pair of telescopes mounted upon
SA1C rohfow lle.:lth and each rotatory upon a
vertieal, axis; and graduated scales for
measuring the qnﬂ‘uhr movement of each of
ald pair of teleswpes
Tn an instrument of the class described,
:md in combination, a support rotatory upon
a horizontal axis; a head mounted upon
said support and I'Ot’lt(}I‘V upon an axi$ at
right angles to the axis of rotation of said
support; a pair of telescopes mounted upon
«nidd rotatory head, and each rotatory upon
a vertieal axis; a third telescope mounted
and graduated
scales’ for measuring the anc-'uhr movement
of each of sa1d pair of tele%'copeq
4. In an instrument of the class described,
and 1n combination, a support rotatory upon
a horizontal axis; a head mounted upon
snid support and rotatory upon an axis at
richt angles to the axis of rotation of said
support ;
sid rotatory head, and each rotatory upon
an axis parallel with the axis of rotation of
a third telescope mounted unon

tory upon an axis parallel with the axis of
rotation of said head; and graduated scales
fm measuring the angular movement of
cach of said pair of telgqmpes

3. In an instrument of the class deseribed,
*md in combination, a support; a head rota-
tively mounted upon said support: a tele-
scope rotatively mounted upon said head;
an auxiliary telescope-support hing
salid head on an axis at right angles to the

46, |

a pair of telescopes mounted upon -

cged upon

998,765

axis of rotation of said telescope; a pair of

- telescopes rotatively mounted upon said aux-
oraduated’

ltovy  telescope Suppmt anc
<cales for 111@*1%11“1119 the anﬂuhl movement

of sald telescepes.

6. In an instrument of the class dmvubud
and 1 combination, a supporting-head rota-
tory upon a vertical axis: a telescope rota-
hw]y mounted upon said head; an auxil-
iary telescope-support hinged upon said ro-
tatow head on an axis at rlght angles to the
axis of said telescope; a pair of tﬂle‘scopes
each rotatively mounted upon said auxiliary
telescope-support; and graduated scales for
measuring the angular movement -of said
telescapes

In an instrument of the class deseribed,

'and in combination, a supp01 ting-head rota-

tory upon a vertical axis; a telescope rota-
twely mounted upon said heqd an auxil-
1ary telescope - support rot‘ltwely mounted
upon said head; a pair of extension-plates
“projecting 1in 0pp051te directions from said
support, and each detachably connected
therewith; a pair of telescopes rotatively
mounted upon said extension-plates, respec-
tively; antd graduated scales for measuring
the angular movement of said telescopes.

S, In an instrument of the class described,

and 1n combination, a supporting-head ro-
tatory upon two axes at right angles to each
other; a telescope 1ot¢1t11'e1y mounted upon
sard head; an auxiliary telescope-support
hinged upon said rotatory head, and having
along one of its sides a straight edge a pair

of teleSCOpeq each rotatwely mountﬂd upon

sald auxiliary telescope-support;.and grad-
uated scales for measuring the angular
movement of said telescopes. = -

9. In*an instrument of the class desorlbed
and in combination, a lower supportmg-

member; an upper, %upnortinq-member TO-
tatively ‘mounted upon said lower support-

Ing-member on a vertical axis; adjustable
means for locking said members together
against relative Jotatmn, a vernier-plate ad-
]ustably mounted upon one of said members
to be read in -connection with an index on
the other; a support rotatively 'mounted

upon a horizontal axis upon said upper sup-

porting-member; and a telesccape mounted

upon said support

- 10:; Im an mstrument of the class de-,
scribed, and 1in combination, a lower sup-

porting - member; an supporting-

upper

member 10t=1t1ve1y mounted upon said lower
supporting-member on a vertical axis; ad-

justable means for locking said members to-
oether against relative r{)tahon a vernier-

_plaie ad]ustably mounted upon one of said

members to be read in connection with an
index on the other; a support rotatively
mounted upon a horizontal axis upon s said
upper ﬂupportmg-member, a pair of tele-
scopes mounted upon said-support, each ro-

7D

85

90

115

120

125
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tatory upon an axis at right angles to the
axis of said support; and. graduated scales
for measuring the angular movement of
sald last-mentioned telescopes.

11. In an instrument of the class de-
scribed, and in combination, a lower sup-
porting-member; an upper “supporting-
member rotatively mounted upon said lower
supporting-member on a vertical axis; ad-

Justable means for locking said members to-

gether against relative rotation; a vernier-

plate adjustably mou_riied upon one of said |
1

members to be read ib connection with an
index on the other; a support rotatively
meunted apen a horizontal axis upon said
upper stipporting-member; a pair of tele-
scopes mounted upon said support, each ro-
tatory upon an axis at right angles to the
axis of said support; a third telescope
mointed upon said support and independ-
ently rotatory upen an axis at right angles

to the axis of said support; and graduated

scales for measuring the angular movement |

of said telescopes. | |

+ 12, Ih an instrument of the class described,
antl in combination, a lower supporting-
member; an upper supporting-member ro-
tatively mounted upon said lower support-
ing-member on a vertical axis; adjustable
means for locking said members together
against relative rotation; o vernier-plate ad-
justably mcunted upon one of said members

- to be read in connection avith an index on

the other; a suppert rotatively mounted
upon a horwzontal axis upon said upper sup-

- porting - member; a vernier - segment rota-

* tively mounted upon said support on an axis

10

at right angles to the axis thereof; and a |
telescope rotatively mounted upon said ver-

nier-seghient on an axis at
the axis of said support. =~

13. In an mstrument of the class described,
and in combination, a lower supporting-
member ;- an upper supporting-member rota-

right angles to

tively mounted upon said lower supporting-
‘meniber on a vertical axis; adjustable means

for locking "said members together against

relative rotation; a vernier-plate adjustably

mounted upon one of said members to be

read 1n connection with an index on the.

other; a support rotatively mounted upon a

- houtzontal axis upon said upper supporting-
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member ; a vernier-segment rotatively mount-
ed upon said support on an axis at right

angles to the axis thereof; a telescope rota-
tively mounted upon sald vernler-segment

on an axis at right angles to the axis of said
support; and a pair of auxiliary telescopes
each rotatively mounted upon said vernier-
segment. .

14. In aninstrument of the class described,
and in combination, a support; three tele-
scopes rotatively mounted upon parallel
axes upon sald support; means for rotatively
supporting said support with capability for
rotative movement upon two axes at right
angles to cach other; and graduated scales
for measuring the angular movement of said

telescopes.

15. In aninstrument of the class described,
and in combination, a support; three tble-
scopes rotatively mounted upon - parallel
axes upon said support; means for rotatively
supporting said support with capability for
rotative movement upon three axes, two of
which are at right angles to the third; and
graduated scales for measuring the angular
movement of said telescopes. " )

16..In an instrument for measuring dis-
tances, and in combination, a support ; a tele-
scope rotatively mounted -upon said sup-
port; another telescope mounted upon said
support; means for holding said other tele-
scope 1n fixed relation to said support ab
right angles to a line extending from one to
the other of said telescopes; and a pointer
carried by said rotatively mounted telescope,
sald support having parallel graduation-
lines at right angles to the axis of said sec-

ond mentioned telescope, and forming chords

to the are traversed by said pointer.

17. In an instrument for measuring dis-
tances, and in combination, a support; a
telescope rotatably mounted upon said sup-
port; another telescope mounted upon said
support; means for holding said other tele-
scope 1n fixed relation to said support; and
a pointer carried by said rotatably mounted
telescope, said support having along the are
traversed hy '
distances  from the axis of rotation of said
rotatably mounted telescope along a line
parallel with the line of sight of said fixed
telescope. ) -

my hand this 11th day of July, 1910.
| JOHN FOLEY,
By JOSEPH D. FOLEY,

"Administrator.

Witnesses: |
-~ J. E. Donspacmh.
Rost Le Duc.
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