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Be 1t known that I, Wirtriam Hexry Ma-
HONEY (UHRISTIE, a sub]ect of the King of
Great Britain and Ireland, of the Royal
Observatory, Greenwich, in the county of
Kent, Dnglmd have invented new and use-
ful Impl ovements 1n Range - Finders, of
which the following is a spemﬁcatmn

My invention relates to range finders of
the kind 1n which reflectors at each end of a
base are employed, and more especially to
range finders such as that described in the
spemﬁcatmn of British Letters Patent No.

2404 A. D. 1886, granted to me, my present
mventmn havmn Tor 1its ob]ect to 1mprove
such range finders and render them very

readily ad]ustable and less liable to become

distorted by changes of temperature, or
other causes, so that the indications of the
range finders are more exact.

T will describe my nwentlon with refer-
ence to the accompanying drawings.

Figure 1 is a vertical 101101tudma,1 section,

and If1g. 2 1s a horizontal loncvltudmal Sec—
tion, of an 1mproved range finder made in
accordance with my present invention. Figs.

5, 4 and o are transverse sections respectively
talken on the hnes A, B, Fig. 25 C, D, I‘lg 1;
and I, K. Fig. 2

In range finders of the aforesaid kind, as |

hitherto made, the base which carries the
optical parts is liable to become distorted
under the heat of the sun. To prevent this
I use a hollow metallic base 1, to carry the
optical parts upon its upper outer side, and
1 surround this base, and the parts carried
by 1it, with any usual or suitable, protective
tube 2. The said hollow base 1. 1s made of
aluminium, or other metal which is a oood
conductor of heat, and 1s preferably made
with a flat upper Slde, or top, for the recep-
tion of the optical parts, and with a rounded,
or angled, under part. Convenient forms,
in cross section, for the said hollow base 1
are, for mstance a segment of a circle, as
shown in the drawmgs or a Lllangle or
other equivalent form, which will o1ve the
requisite lateral stiffness and facilitate the
passage of heat from one side to the other
by conduction and radiation. I prefer to

" make the said base 1 thicker, or stronger, at

the parts which are most liable to distortion
by strain, or the action of gravity. This I
may do by casting fins on it, as shown at 65.

the parts at, or toward, each end of the base

1, to Whlch the MITrrors 8 and 4 are attached,

will remain in the same horizontal plane
with each other should the base 1 become
somewhat

of resulient devices, or buffers, and one screw
6, toward the other end, (see Fig. 1), these
Screwe passing’ throuah enlarged holes in
the outer tube 2, and also with a resﬂlent

device, or buffel so as to absorb jars, or
| vibrations, and allow of relative movement

under eXpansmn and contraction. The re-
silient devices, or buffers, at these points of

“attachment may convemently be pads of

rubber (7, 7 and 9) surrounding each screw
and contamed in a metal tube 10, and pads 8
situated between the base 1 and the mSlde of
the protective tube 2, and between the out-
side of the protective tube 2 and the head of
each screw 5, 5 and 6, or a washer 11 thereon,
as shown, and caps 19 may be placed, and

‘secured, over the screw-heads as 1llustra,ted

“As the tube 2 is to protect the base 1 _from
unequal heating, for instance by the sun S

distorted under strain, or the
i action of gravity. The said points' of at-
tachment may consist of two screws 5 (see
Fig. 4) toward one end with the intervention

| 2, preferably at three points, so chosen that
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rays striking on one side, the said tube 2

should be made as far as possible, or con-

venlent, non- conductne of heat to the in-

side, w. hile conductive of heat all around the
tube, the air-space between the base 1 and

the inside of the tube 2 immsuring the base 1.

being equally subjected all ar ound to any
heat.  The tube 9, for this purpose, is pref-
er ably made of a,lumlmum or other suitable
metal, and, outside this, a layer 18, of ma-
terial non-conductive of heat, such as as-
bestos, cork, or wool, for ex&mple and a
leather cove1 ing 14 outside this.

The openings 15 and 16 in the tube 2,

‘through which the rays from the object enter

each end of the instrument, may be provided
with means for preventmﬂ access of rain
and of the sun’s rays, so that they do not
impinge on parts of the base 1 and thus
cause distortion. This can be etfected by
shields, projecting from the sides of the 1n-

strument, and these may be made for ex-

ample as foldable flaps 17, with springs to

-act on a squared part to hold them open and

closed, as shown.
In order to support the mirrors 3 and 4,

56 The base 1 1s attached to the plotectlve tube | firmly ‘Lﬂd without risk of their bemg
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Strmnedx«\and 5Lfe’c - 1*0?1(:16 *--—fé)l -a-ﬁné adg}\stﬂ '* mtel Ventloﬁ ofh the Collar plece J_L‘?’ | The di-

ment ther eot, I mount them each on—a-—sup=-
port 18 (sewrﬁdmt@,_{thgnbasel A between
three pairs of points, two pairs at bottom
and one pair at top, the members otf:@ach:"
pair being in line front and back. The
pPanits frﬂu@hjbem*zmr the backsatithessidess
are marked 19. The points 20 which bear
on the front, opposite the points 19 are "'“é“fir '
ried by a sp. ring 21 etztendmg across the back
S h ié‘lﬁé ot 1‘8‘&{ﬁf1 ﬁ%biends turned over
L’L 1*6) it "S‘ﬂéi edé‘é of ‘thie iirrdtr, the said
]iB iﬁ"ér 0t Peine {éééuredi by qére“\v*%i‘press-
hio "c)h thi! Bﬂcl&} of the 5uppolt 18! THe ip-
per “front beiring point 23 is mrrled by the
Spring - 24, iecured by the screw 25, to the
SUpport: 18. and having 1its end br 0110ht over
the ! front top edge ()f the mirror, and the
apper back bearma point-1s constituted by
the end of a SCI’@V"‘O().. pasing through the‘
spring: 94, and screwed through the 'auppmt
18. ‘T 'desired, one of the lower back bearing
pomtcs 19 may be made similarly qd]uqtqble
By means of the screw adjustments described.
images ean be easily separated, for observa-
t1011 of small ob]ects without a smtable_
vertical' line, such, for example, as ‘a star,
01 light, at night," or 2 stone by daqr '
The object 01&5%5 are marked 27 and 28.
The shdlno arrangement for the: object glass

28 is preiemblv made so that it is pressed |

against the end of the inicrometer serew 29,
bV Spring pressure, and this may be done as

substance, (see Fig. 3) on the 51de of the cell
31 of the object glass, whmh cell is formed
with:slides 32; to qhde in-guides 83, Secmed
to the base 1, the aqldhwate or like, piece.

30 benig: kept to_its bearing on' the end of
the 1111@1‘omete1"'%u ew 29 bV springs 34, act-
ing on pins 335, pr o]ectmo from each side of
the cell 31, the Tines of action of the springs
34 on the: pms 35 being preferably parallel
with ‘the axis of the micrometer screw 29,

and as near to its bearing on the agate, or

like; piece 30 as possible. The slide 39 pref-

erably extends the whole, or a considerable
pOItlon of the width of the base 1. and it
IS Iarrow compared with its length and the
serew nut through ‘which the micrometer

screw 29 works may be slit, as at 86, and can
be: connected by a ‘serew 37, to allow of tak-
ing’ up wear of the said nut and micrometer
serew 29, To dllow of more conveniently
setting the head of the micrometer screw 29
to zero, I provide an additional disk 38, with
A qcale to indicate parts of a rotation of the
micrometer screw 29, keyed onto the body
of the micrometer screw 29, and provided
with a head 39 for turning it. By the side
of this disk 38 is carried the scale disk 40,
which 1s held to the micrometer screw 29 by
bemng pressed onto the disk 38 by a pmchmﬂ

nut 41 (preferably a fly-nut) through the .

lﬂ b

d_-_n‘my

[ Y .l_l_—..‘

| 111“~ﬁ1‘-11tv“marlﬂ* O 1‘@51)011(:15th0 ﬂl@
. {61 e nidan 'of thé 1'eadi111f>s) of“the écalt;
'(‘;if’the Al htlolml”d sk 3

-visions on the scale disk 40 may be 1n a spiral
ranch mayrber graduateditosread ranges direct.
I can adjust ‘the scale by observing an object

-t Aknown  distance and turnmﬂ the mi-

-crometer screw 29 to obtain coincidence of

theﬁmmgem i the usnal way, anthtlienc reatl-

ing the scale on. _tha ‘lddlthll.:ll disk 38. This
DUIP e Do oIl

e repeated and the mean taken. The

pinching nut 41 is loosened and the scale

dlsk. 40 18 set untilthé anvn mnoe“ "01 “thé:f

"I"t;!' ‘I"'r"'.l'

@' 1*1‘1 O

Ahel lhlb ad

justiient, ‘the' disks 88 ﬂIld JEO are (,lamped
together” by the pinching nu‘r 41 “and” the

| sumed tlmt the lll%tl"HIHE‘Ht 1s nsed with t
“base horizontal, and in the position illy
trated i in the i AWINY'S

.mstlument 1s ready for use. The eye- p1ec
and prisms at the center of the length' of

the instrument may be of the or tlm-“lrv or

any suitable kind, and require no descrlptlon
“T have, in’ the foregoing description, pre-
he
S-
, but it may of course
bewwed in any other convenient position.
. TIn referring to the upper and lower parts
in the claims I mean the position shown in
the drawings regardless of the poqltmn n
which the 111@’(111111911‘( may be used. :
I Clmm — 5 _ .
A range- ﬁndel' having '&’j)iotéutive
tube., a hollow metalhc base m(}uu{ed 1 the

lower part thereof by means which allow of
follows:—The point of the micrometer screw |

5 29:Dbearson a piece 30 of agate, or other hard |

niovement of the said base under expansion
and contraction, or distortion of the protect-
ive' tube; togethier with optical devices for
the range: ﬁnde1 carried by the upper paﬂ‘
of the csmd hollow metallic base, -~ &
. A range finder having :::.;1 DI ote'(,tl'i;' "
hlbe, q hollow metallic base mounted in"the
Jowver part thereof by means which allow of
niovement of the said base under expansion
aud contraction, or distortion of the protect-
ive tube; together with optical devices for
the range’ hndel aried by the upper ]J..ut
of ‘'the: said hollow metallic base, said pro-
tective tube beinyg made -of metal covered
with 'a material non-conductive of heat .:md
fmfhel covered with a leather covering.
CAlrange finder having a protective tube
a holl(m lllet‘l]]l(' base. nmuntef in the lower
part-thereof by means which ‘allow of move:
ment of the said base under expansgion and
contraction or distortion of the protective
tube, together with optical devices for the
ranﬂe finder carried by the upper part of
the said hollow metallic base, said base being
strengthened at the parts most liable to dis-
tortmn by strain, or the action of gravity.
A range finder having a hollow metallic
baqe with a flat upper part and a rounded
under part, a protective tube in the lower
part of which said base is mounted by means
which allow of movement of the said base
under expansion and contraction or distor-
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tion of the protective tube and optical devices
carried by the upper part of said hollow
metallic base.

5. A range finder having a hollow metallic
base with a flat upper part and an angled
under part, a protective tube in the lower
part of which said base is mounted by means
which allow of movement of the said base
under expansion and contraction or distor-

tion of the protective tube, and optical de-

vices carried by the upper part of the said
hollow metallic base.

6. In range finders, a protective tube, a
hollow metallic base mounted in the lower
part thereof, optical devices carried by the
upper part of the said hollow metallic base
and screw attachments for securing the said
base to the said tube, with intervening re-
stlient devices, substantially as hereinbefore
ceseribed.

7. In range finders, a protective tube, a
hollow metallic base mounted in the lower
part thereof, and optical devices carried on
the upper part of said base, the latter being

secured to the said tube at three points by

devices which allow of movement of the base

30

35

under expansion and contraction or distor-
tion of the protective tube, substantially as
hereinbefore described. | -

8. In range finders, a protective tube, a
hollow metallic base carried within the same
together with optical devices and means for

mounting the same on said -base, said optical

devices meluding mirrors and said mounting
means comprising, for each mirror, a support

and springs both carrying three points bear-

- mg on the back and front of the mirror

40

45

50

respectively, and means for adjusting the
relative position of the said points, whereby
the position of the mirror may be altered,
substantially as hereinbefore described.

9. In range finders, a protective tube, a
hollow metallic base carried within the same
together with optical devices and means for
mounting the same on said base, said optical
devices meluding mirrors and said mounting
means comprising, for each mirror a support
secured to the base, and carrying three points
to bear on the back of the mirror and also

springs extending, at the front, over the
edges of the mirror and carrying points to

hear on the front of the mirror in line with

the points on the support and means for

3

altering the relative position of the points
carried by the support whereby the position
of the mirror may be adjusted, substantially
as hereinbefore described. -

10. In range finders, a protective tube, a
hollow metallic base carried within the same
and object glasses supported on said base,
together with means for mounting and ad-
justing one of the object glasses on the base,
the said means consisting of the combination
of guldes secured to the base and a cell for
the object glass adapted to slide 1n the
oguides, a micrometer screw and springs in
the base acting on the cell to keep 1t against
the pomt of said micrometer screw, substan-

tially as hereinbefore described.

11. In range finders, a protective tube, a
hollow metallic base carried within the same,
object glasses supported on said base, to-
gether with means for mounting and adjust-
ing one of the object glasses on the base, the
sald means consisting in a micrometer screw,

a cell for the object glass having a bearing

ptece against which the point of said screw
bears, the said cell being provided with
sliders running in guides secured to the base
and with pins and springs bearing thereon.
the said pins being on either side of said

bearing piece on the object glass cell so that

the line of action of the springs is parallel
with the axis of the micrometer screw, sub-
stantially as hereinbefore described.

12. In range finders, a protective tube, a

09

60
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hollow base within the same and optical )

parts carried by sald base in combination
with a micrometer screw for adjusting one
of the optical parts and two disks mounted
on sald screw and marked with the requisite

scales, one disk being fixed to the micrometer

screw, and provided with a turning head,
and the other disk bemg capable of inde-

pendent adjustment, on said screw, together

to the fixed disk whereby the said disks can

be operated separately for setting the range

finder and then be clamped together for use,
substantially as hereinbefore described.
In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses.
| WILLIAM HENRY MAHONEY CHRISTIE.
Witnesses: | -
- CHArLES W. CROCKER,
Herserr D. JAaMEson.
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