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UNITED STATES PATENT OFFICE.
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SUBSTAGE FOR MICROSCOPES.

1,234,795,

Application filed January 4, 1917.

To all whom it may concern:

Be it known that I, Harvey N. Orr, a
citizen of the United States, residing at
Buffalo, in the county of Erie and State of
New York, have invented a new and useful
Improvement in Substages for Microscopes,
of which the following is a specification.

This invention relates to substages for
microscopes.

It is common in microscopes in which the
substage is equipped with a condenser to
provide two iris diaphragms, a small one
above the condenser and a larger one below
the condenser. The lower diaphragm is
used in conjunction with the condenser for
regulating the light to the same but the con-
denser and upper diaphragm are not used
together, and when it is desired to use the
upper diaphragm the condenser and lower
diaphragm are moved out of the way from
beneath the upper diaphragm.

The object of this invention is to provide
a substage having a single diaphragm which
is adapted to serve the purposes of the two
diaphragms heretofore employed, said dia-
phragm being arranged so that by a simple
adjustment it can be located either below
the condenser for use therewith, or for use
at the stage, with the condenser moved out
of the optical axis beneath the diaphragm.
Another object of the invention is to pro-
vide a substage of this sort in which the sin-
gle diaphragm and the condenser are mount-
ed to swing laterally beneath the stage to
and from operative position in the optical
axis and to move toward and from the stage
as usual and, which in addition, are adapted
to be inverted for the purpose of locating
the diaphragm beneath the condenser for
use therewith or for locating the diaphragm
uppermost in position for use alone at the
stage.

In the accompanying drawings:

Tigure 1 is a fragmentary side elevation
of a microscope stand provided with a sub-
stage embodying the invention.

Fig. 2 is a bottom plan view of the stage
and substage.

Fig. 8 is a sectional elevation thereof on
line 3—3, Fig. 2.

Figs. 4 and 5 are sections on line 4—4,
Fig. 6, showing different positions of the
substage ring and the device for holding
the ring in its different operative positions.

Fig. 6 is a bottom plan view of the stage
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and substage showing the diaphragm in po-
sition for use at the stage and the condenser
swung down out of the way, and also indi-
cating by dotted lines the position of the
parts when the substage is swung out from
beneath the stage.

Fig. 7 is a sectional elevation on line 7—T,
Fig. 6, showing the substage with the dia-
phragm uppermost and the condenser
swung down out of the way.

Fig. 8 is a sectional elevation on line 8—S8,
Fig. 6, showing the diaphragm in position
for use at the stage.

Fig. 9 is a sectional elevation, enlarged,
showing the guide pin and stop for the sub-
stage. )

A represents the stage, B the tube-sup-
porting arm and C a portion of the sta-
tionary stand or supporting base of a micro-

scope. These parts may be of any usual or i

suitable construction.

10 represents a frame or ring which is
mounted beneath the stage A and supports
the condenser, shown at 11, and an irs dia-
phragm, shown at 12. The supporting
frame 10 is pivotally connected to a sub-

“stage arm 13 which is preferably actuated

by the usual quick acting screw by which
the arm with the parts carried thereby can
be swung laterally beneath the stage and
also raised and lowered toward and from
the stage. For this purpose the arm 13
shown is provided with a bearing sleeve 13*
mounted in a well known manner to slide
and turn on a stationary pivot post 14
which depends from the stage A. The bear-
ing sleeve 13* has an external screw thread
which is engaged by the internal thread of
a hollow operating screw, sleeve or barrel
16 which is rotatably secured on the lower
end of the pivot post 14. When this op-
erating screw is turned in one direction tle
substage arm and parts carried thereby are
moved downwardly on the pivot post, and
when the arm reaches the limit of its down-
ward movement the continued rotation of
the screw will swing the arm and parts car-
ried thereby laterally away from the optical
axis. When the screw is turned in the op-
posite direction it acts first to swing the
parts around beneath the stage into the op-
tical axis, and when the arm is arrested in
this position the continued rotation of the
screw will elevate the parts toward the
stage. 17 indicates the usual stop and guide
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pin which depends from the stage and is

adapted to strike a stop nut or projection
18 on the substage arm and to enter a hole
19 in the arm. When the operating screw

16 is turned in the direction last mentioned;

the substage arm will swing with the opera-
tive screw until arrested by the projection 18
striking the stop pin 17, at which time the
pin will register with -the hele 19.. Then
the continued turning of the screw elevates
the arm and the pin 17 enters the hole 19,
thereby accurately centering the substage
with reference to the optical axis and re-
taining it in this position during its move-
ment toward and from the stage. The

means described for thus moving the sub-
“stage to and from a position concentric with
-the optical axis and raising and lowering it

are comimon - in microscopes and are not
herein claimed. Any other ‘suitable means
for the purpose can be employed. ,
The supporting frame or ring 10 can be
ivotally connected to. the substage arm 13
0 ‘any suitable way adapting the support-
ing ring, which: carries the condenser 11 and
the iris diaphragm 12 on opposite sides
thereof, to be inverted to locate ‘either the
condenser or the diaphragm uppermost. As
shown, the supporting ring 10 has a hinge
lug 20 arranged to turh on a pivot screw 21
secured to the substage arm. The condenser
and diaphragm may both be of the usual or
any other suitable construction. An iris
diaphragm of well known construction is
shown, having adjustable pivoted leaves 22

inclosed between one side of the supporting .

ring 10 and a casing ring 23 which is se-
cired by screws to-the supporting ring. 24
indicates the usual projecting handle- for

operating the leaves of the diaphragm to-

vary the diaphragm opening. The- con-
denser 11 is'mounted on the side of the sup-

porting ring 10 opposite to that on which the-

diaphragm 1s located in-any suitable manner
adapting the -condenser ‘to be swung, or
moved to and from a position ‘in which its
axis is coincident with the axis of the sup-
portinig ring and diaphragm. Asshown, the
condenser is hinged to the supporting ring

10 by. a hinge.joint 25 affording sufficient

friction to: prevent the condenser from
swinging relative to the supporting ring ex-
cept when purposely swing. Since the con-
denser and diaphragm are mounted on op-
posite sides of the supporting ring 10 which

-1s pivoted to the substage arm, either the

condeénser can be placed uppermost as shoiwn
in Figs. 1 to 3, or.the diaphragm can be
placed uppermost- as. shown in Figs. 6, T
and 8 by inverting the supporting ring.
The supporting ring can be thus tirned on
the substage arm when the arm and ring
are swung out to one side of the.stage as
indicatedgb

the supporting ring has been turned to place

y dotted lines in Fig. 6. - After -

1,284,795

either the diaphragm or the condenser up-

permost, depending upon which is to be

‘used, the substage can be swung around into

position concentric with the optical axis and

raised by the usual operation of the screw
16 to place the condenser or diaphragm in
operative position at the stage, as indicated
in Fig. 1 or Figs. 6 to 8. When the con-
denser has been in position for use and it
i1s desired to use the diaphragm, the sub-
stage is lowered -and swung out from be-
neath the stage by means-of the screw 16,
and the supporting ring 10 1s turned to
place the diaphragm uppermost.  ‘The con-
denser is then swung down on its hinge 25,
as shown in Figs. 6 and 7.  The screw.is
then operated to swing the diaphragm
around beneath the stage -and raise it into
operative position in the recess 26 in the

80

bottom of the stage, as indicated in Fig. 8 g

and by dotted lines in Fig: 7.

Suitable means are provided for arresting
and releasably holding the supporting ring
when either the diaphragm or the condenser
is uppermost. - For this purpose a curved
spring 27-is shown which 1s secured between

90

its ‘ends by screws 28 to ‘the pivot lug 20 -

of -the supporting ring. - The free ends of
this spring straddle the pivot lug adjacent
to ‘the end face -of the substage arim 18 and

are adapted to spring into engagement with-

a 'stop and ‘holding- pin 29 :which projects
from the end of the substage arm.” When
the supporting ring is in one position, one
end of the spring 27 will engage the pin 29,
as shown in Fig. 4, the pin being held be-

“tween the bent end of the spring -and a

stop shoulder 30 on the hinge lug 20 of the

supporting ring. “When- the supporting ring

is inverted this end of the spring will be
disengaged from the stop and holding pin,
as shown in Fig. 5, and -the ring -can be
turned until ‘arrested by the engagement of
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105

the pin 29 with another stop face 81‘and the .

opposite end of the spring. The’ support-
ing ring 10 will then be reléasably held sta-
tionary in the inverted position. The spring
is adapted to -be sprung into and out of
engagement- with the stop and holding pin
by -applying "a slight turning force ‘to thie
supporting ring. "It is not necessary to in-
dependently actuate the spring to release or
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secure the ring: While a single bent spring -

is shown, its ends operate as independent
springs, and - obviously separate ‘springs
could be used and would operate in the
same way. Other suitable stop and releas-
able catch means could be employed ifi lieu
of those shown. ' EUOTDR N

T claim as my invention: : AR

1. In a microscope, the ‘combination ‘with
the stage, of a condenser and ‘a diaphragm
rotatably mounted and adapted to be+in-
verted for placing either the ‘conderiser or

‘the diaphragm uppermost beriéath the stage.
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2. In a microscope, the combination with
the stage, of a condenser and a diaphragm,
a support which carries said condenser and
diaphragm and is rotatably mounted and
adapted to be inverted for placing either the
condenser or the diaphragm uppermost be-
neath the stage.

3. In a microscope, the combination with
the stage, of a condenser and a diaphragm
rotatably mounted and adapted to be in-
verted for placing either the condenser or

. the diaphragm uppermost beneath the stage,
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sald condenser being also movable from be-
neath the diaphragm when the latter is up-
permost. '

4. In a microscope, the combination with
the stage, of a condenser and a diaphragm
rotatably mounted and adapted to be in-
verted for placing either the condenser or
the diaphragm uppermost beneath the stage,
sald condenser being hinged to swing from
beneath the diaphragm when the latter is
uppermost.

5. In a microscope, the combination with
the stage, of a condenser and a diaphragm,
a support on the opposite sides of which
said condenser and diaphragm are mounted
and which is rotatably mounted and adapted
to be inverted for placing either the con-
denser or the diaphragm uppermost beneath
the stage.

6. In a microscope, the combination with
the stage, of a condenser and a diaphragm,
a support on the opposite sides of which
said condenser and diaphragm are mounted
and which is rotatably mounted and adapted
to be inverted for placing either the con-
denser or the diaphragm uppermost beneath
the stage, said condenser being hinged to
said support to swing from beneath the dia-
phragm when the latter is uppermost.

7. In a microscope, the combination with
the stage, of a condenser and a diaphragm
rotatably mounted and adapted to be in-
verted for placing either the condenser or
the diaphragm uppermost beneath the stage,
and means for adjusting the invertible con-
denser and diaphragm relative to the stage.

8. In a microscope, the combination with
the stage, of a condenser and a diaphragm
rotatably mounted and adapted to be in-
verted for placing either the condenser or
the diaphragm uppermost beneath the stage,
said invertible condenser and diaphragm
being also movable laterally bemeath and
toward and from the stage, and means for
so moving the condenser and diaphragm.

9. In a microscope, the combination with
the stage, of a condenser and a diaphragm,
a support which carries said condenser and
diaphragm and is rotatably mounted and
adapted to be inverted for placing either the

a

condensed or the diaphragm uppermost be-
neath the stage, and means for moving said
support laterally beneath the stage and ad-
justing it toward and from the stage.

10. In a microscope, the combination with
the stage, of a condenser and a diaphragm,
a support which carries said condenser and
diaphragm and is rotatably mounted and
adapted to be inverted for placing either
the condenser or the diaphragm uppermost
beneath the stage, said condenser being
hinged to said support to swing from be-
neath the diaphragm when the latter is
uppermost, and means for moving said sup-
port laterally beneath the stage and adjust-
ing it toward and from the stage.

11. In a microscope, the combination of a
substage arm, means for adjusting said arm
relative to the optical axis, a ring having a
pivotal connection with said arm adapting
the ring to be inverted, a diaphragm mount-
ed on one side of said ring, and a condenser
hinged on the opposite side of the ring and
adapted to swing from beneath the dia-
phragm when the latter is uppermost.

12. In a microscope, the combination with
the stage, of a condenser and a diaphragm
rotatably mounted and adapted to be in-
verted for placing either the condenser or
the diaphragm uppermost beneath the stage,
and a catch for limiting the rotation of the
condenser and diaphragm and releasably
holding either of them uppermost.

13. In a microscope, the combination with
the stage, of a condenser and a diaphragm,
a support which carries said condenser and
diaphragm and is rotatably mounted and
adapted to be inverted for placing either the
condenser or the diaphragm uppermost be-
neath the stage, a stop which limits the ro-
tation of said support in opposite direc-
tions, and a catch which codperates with
said stop for releasably holding said sup-
port in its two operative positions.

14. In a microscope, the combination with
a stage, of a condenser and a diaphragm,
a support which carries said condenser and
diaphragm and is rotatably mounted and
adapted to be inverted for placing either
the condenser or the diaphragm uppermost
beneath the stage, a stop arranged to en-
gage parts on said support for limiting the
rotation of the support in opposite direc-
tions, and a catch which engages said stop
for releasably holding said support in its
two operative positions.

Witness my hand this 30th day of Decem-

ber, 1916.
HARVEY N. OTT.
‘Witnesses:

Roeperr W. Werrs,
Lours M. Porrer.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,

Washington, D. C.”
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