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To all whom it may concern:

Be it known that we, Witriam L. Parrer-
son and Gustav A. H. Keringer, both of
Rochester, in the county of Monroe and
State of New York, have invented certain
new and useful Improvements in Micro-
scopes; and we do hereby. declare the follow-
ing to be a full, clear, and exact descrip-

tion of the same, reference being had to the

accompanying drawings, forming a part of
this specification, and to the reference char-
acters marked thereon.. D

Our invention relates to microscopes and
this application is a division of an applica-
tion t?led by us on the 27th of December,
1915, Serial No. 68,614, for binocular micro-

‘scopes Patent No. 1,225,167, May 8, 1917.

The present invention has for its object

. 'to effect an arrangement of parts combining
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‘as-will be hereinafter more full

. Figure lis a

the advantages of both binocular and mo-
nocular types of microscopes in which the

binocular instrument, having convergently

arranged oculars shall have an interpupilary
adjustment which may be effected by the

rotation of said oculars. To these and other

ends the ‘invention consists in certain im-
provements and combinations of parts, all
‘ escribed,
the novel features being pointed out in the
claims at the end of the specification.

~In the drawings: '

%ront elevation of a binoc-
ular microscope of the mono-objective type,

constructed according to our invention,

parts of the instrument being shown in sec-
tion.

Fig. 2 is a front elevation showing the
various parts embodying the invention 1n
assembled position; . _ .
Fig. 3 is an enlarged vertical sectional ele-
vation of the single objective prism box

shown in Fig. 15 | o
Fig. 4 is a vertical section on an enlarged

scale of the twin objective mounting shown

.in Fig. 2;

Fig. 5 is an enlarged sectional view taken
on line a—a of Fig. 1, showing the means
of adjusting the oculars, and

Fig. 6 is a perspective view of an ocular
prism system for erecting an image and
permitting the oculars to be adjusted later-

-ally relatively to each other.

Similar reference characters throughout
the several views indicate the same parts.

~ The present invention comprehands a
microscope having an objective prism sys-
tem functioning between a single objective
and a pair of convergently arranged ocu-
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lars, rotatable to effect adjustment of the =

interpupilary distance thereof, said prism
system serving to direct a portion of the
llght received from the objective into each
of the oculars. o
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In another arrangement of the parts con- '

templated by the invention, as shown in
Fig. 2, the single objective together with
its prism box shown in Fig. 1 may be re-
moved and the twin objectives substituted
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therefor. In this form of instrument prisms “

for erecting the image are carried in the

separate casings and the oculars are mount-

ed thereon, while in the first mentioned dis-
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position of the parts the objective prism
system is carried 1n a single casing and asso-

ciated with the objective. ‘

In the drawings, 1 indicates the micro-
scope base, upon which is mounted the pillar
2 carrying the arm 3 which may be pivotally
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connected with or rigidly secured to the

pillar. - Extending from the lower end of
the arm is a microscope stage 4 and carried
beneath the latter is a condenser mounting
5 and mirror 6. The “coarse” rack and pin-
ion adjustment for the lens tube is indi-
cated by 7 and the “fine” adjustment mech-
anism by 8. The body tube-member and
associated parts are mounted upon a slide-

Wf}g 9. .
" The body tube-member indicated by 10, is
‘provided with converging bores 11 forming

light passages therethrough. In Fig. 1 the
extensions 12 of the non-erecting oculars 13
are projected into the bores, while in Fig. 2

the extensions 14 of the erecting prism cas-

ings 15 are rotatably mounted within said
bores, the prisms therein being indicated by
dotted lines at 15°. The non-erecting ocu-
lars 13 are suited for use either in connec-

tion with the single objective 16, depending

from the objective prism box 17, or with
the twin objectives 18 on the mounting 19
shown in Figs. 2 and 4. The mounting 19

80

85

90

95

100

is similarly constructed to the portion 20

of the prism box 17 so that these parts are
interchangeable, whereby the prism box 17,
carrying the single objective 16, may be
removed and replaced by the twin objec-
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‘tives 18 on the mounting 19, or vice versa.
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The 'smgle ob']ectn?e 16 is also 'remouebly'

conuected with the:prism box 17 so.that
other objectives : may;, if desired, be subsm-
tuted for the one shown. .

The converging non- erectmg oculars:13.:
comprise the upper extension tubes 21 pro--
vided with the flanges 22 seated-upon. the -

body tube- member 10. Cobperating with the
extensmn 91 1is a ‘tubular member 23 which

. field lens 25, diaphragm 26 and a sultable

15

" mount®: 27 therefor

vided -with a suitable groove 28 receiving the
end of a screw 29 threaded into member 23,
as shown in Fig, 5. A scale 80 is prov1ded

on member 23 and. cooperates with ‘an index

- 81.to facilitate the rotary adjustment of the

20 -

30
" bottom of the casings which are ]ournaled
" in the bores of the tube ‘member. .-
The_ objective prism. system funct1on1n0'
between the oculars 18.and objective 16 is
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tubular member. to insure the; proper inter-
pupilary distance of the eye lehses 24 being
attam,ed’ The. angle of convergence of the
axes of bores 11 is such that the hnes of sight
from eye Jenses ¢ 94 converge at an angle pref-
erably of 16° Wth had heen found to be
able angle of convergence o
terpupilary distance of the

erectmo pnsm ‘casings: 15, upon which ‘the

»oeulars are eccentrlcally mounted the. ocu-

lars bemg also eccentrlcally arranged with
respeet to the tubular projections 14 at, the

clearly shown in Flg 3. Within the box 17
are mounted. the prisms 32 and 33 which are

cemented together at’ their contactlno sur-

faces and thereby made pr actmally 1ntegral

The prism 34 where it contacts with prism
32 is provided with a half shade silver film

“which_ divides: the. hght rays’ received from

‘the direction of ob]ectlve axis A and directs
one-half of the rays along ocular axis B and

the other half along ocular axis’ C. The re- -

flecting surface 85, of prism 34 and, surface
86 of prisr 32, are pleferably silvered.
The prism system ]ust described may be des-

ignated as a “primary ob]ectlve prism sys- -

tem?”. and. eooperatlnfr therewith is a supple-
mentary prism 37, the surface 88 of ‘which 1s
preferably s1lvered These prisms are sup-
ported by any suLtable means mounted .upon

the walls of the casing 17.
" In.the erecting prlsm systems oontalned-

in-the casings 15 the Tays enter from the ob-
jectives 18, or from the Qb]ethe ‘axes B
and C, when the single objective with its
prism system 3S- employed With this type
of ocular the-image is viewed erect, this be-
ing accomphshed by means of a prlsm sys-
tem such as shown in Fig. 6 in ‘which the

rays entering from an ocular 18-along the

line ¢—¢ are then deflected rearwardly along
the line. c—d, thence laterally along’ hne
d—d, thence forwardly as’ 1rdlcated by d——e

148,

- feature,
carries an eyepiece comprising eye Tens P

The member 21 is ‘pro-

ogular 14s is adjusted by rotation of the =

‘carryin:

. Lassged

and ﬁnally in an upward chrectlon along the
line ¢-—e angd. enterlng the eyepiece or.ocular

erecting system wheleby the. image viewed

stands erect and which for many purposes
-where a slight Joss of light due to the added

number::of- reflections and the amount. of
e traversed is not a detrimental

glass t
“By: ineans -of ‘the® combination of
parts-described it will be seen that we thus
have an instr ument wherein g twin objective
is 1nterchangeable with' a single objective

This type of ocular prism prov1des an .
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and ‘wherein ‘eyepieces, such as 142, Fig: 2,

: hawnor prlsmatlc erecting systemsare 1nter-

changeable with simple eyepleces such as the
lars 13 shown in’ Fig. 1. :
aim as, our 1nvent10n

a; bmocular ‘microscope; a bod tube-
member h,avmg a palr of divergentlig ht pas-

sages therethrough a palr of oculars mount-.

ed in alinement“with'said- hght passages, a

pair of sleeves ‘in- which" the oculars are
mounted, and means-for varying the inter-
pupllary i
sl,eeves

sages formed therethrou
sleeves mounted’
‘said light passages, means for effectlng lon-

h;-a -pair of ‘ecular

‘gitudinal’ adjustment of the sleeves upon ro-
‘tatwn thereof to prov1de for adjustment of

the 1nterpup11ary distance of the oculars,

~and an ‘objective system comprising-an’ ob-
“jective arranged with its axis bisecting the

angle of dlvergence of* said light' passages.
3. In’a binocular: microscope, a body tube-
member having @ pair of’ divergent light pas-

‘sages formed therethrough; a pair of ocular

carrying sleeves rotatable”to" effect adjust-

ment 6f the 1nterpupllary distance of the

oculars, an objective system beneath said

functior
and'the oculars to, direct’ the’ light- received

4. Ina nncroscope, a twin body tube-mem—

m alinement; W1th _
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tance of the oculars by rotat;on

90

moeular mlcroscope, a bod tube-v .
' member havlng a pair-of-divergent- light: pas-

95

100°

105

‘body tube ‘member and ob]ectlve ‘prisms
ning “between ‘the objective ‘system -

110

“from ‘said system’ through said passages 1nto :
'the oculars

ber havinga pair of convergmghaht passages -

formed therethrough, a pair-of ecular ear-.

rying sleeves mounted in alinement with said
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light passages and’ arranged to. be- adjusted -

-relatively to the body member with a helical
‘motion to adjust the 1nterpup11ary distance
‘of the oculars, a scale and index codperating
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to.indicate the interpupilary distance of the

oculars, an objective’ system compmsmg an
objective arranged with its axis Dbiseeting

‘the angle of divergence of said light pas-
sages and an objective prism functioning
‘between the. objective and the oculars to di- -
rect a portion of the light received from the

125

objective. through said’ passages mto each ‘

-ocular,

5. An attachment for microscopes: havmg
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a binocular body tube-member, said attach-
ment consisting 1n the combination of a pair
of light passages adapted to be divergently
carried by the ocular end of said body tube
member, a pair of ocular carrying sleeves
mounted in alinement with said light pas-
sages and adapted to be adjustable with rela-
tion thereto with a helical motion to ad-
just the interpupilary distance of the ocu-
lars, a scale and index codperating to indi-
cate the interpupilary distance of the oculars,

8

an objective system comprising an objective
arranged with its axis bisecting the angle
of divergence of said light passages and an
objective prism functioning between the ob-
jective and the oculars to (ﬁrect a portion of
the light received from the objective into
each ocular, and a support for the objective
system adapted to be carried by the objec-
tive end of the body tube.

WILLIAM L. PATTERSON.

GUSTAV A. H. KELLNER.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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