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UNITED STATES

OFFICE.

HERMANN ZIRNGIBL, OF BUFFALO, NEW YORK, ASSIGNOR TO THE SPENCER
LENS COMPANY, OF SAME PLACE.

MICROSCOPE.

SPECIFICATION forming part of Letters Patent No.‘663,650, dated December 11, 1900,
Appliocation filed June 14, 1900, Serial No. 20,231, (No model.)

To wll whom it may concern:

Be it known that I, HERMANN ZIRNGIBL, a
citizen of the United States, residing at Buf-
falo, in the county of Erie and State of New

5 York, have invented a new and useful Im-
provement in Microscopes, of which the fol-
lowing is a specification.

This invention relatés to the substage of
microseopes, and more particularly to miero-

10 scopes in which the upper iris-diaphragm is
adjusted with reference to the main stage by
a quick-shifting serew as distinguished from
a rack-and-pinion adjustment.
One of the objects of my invention is to
15 support the substage accessories by simple
means and in such a manner that one or the
other of the same can be swung aside or out
of the optical axis of the instrument when
not required or in case they interfere with
20 the use of other accessories.

The invention has the further objeets to

provide simple means for excluding dustand

grit from the quick-shifting secrew of the sub-

stage and to improve the instrument in other
25 respects.

In the accompanying drawings, consisting
of two sheets, Figure 1 is afragmentary front
view of a microscope provided with my im-
provements. Kig. 2isa horizontal section in

30 line 2 2, Fig. 1, on an enlarged scale, showing
the condenser partly swung aside. Fig. 3isa
vertical section, on an enlarged scale, of the
quick -screw adjustment of the substage.
Fig. 4 is a vertical section in line 4 4, Fig. 2,

35 showing the condenser in elevation. Fig. 5
is a horizontal section inline 5 5, Fig. 4. TFig.
6 is a sectional front elevation of the instru-
ment, on an enlarged scale, showing a modi-
fied construction of the substage. Fig.7isa

40 horizontal section in line 7 7, Fig. 6, showing
the upper iris-diapliragm swung aside.

Like letters of reference refer tolike parts
in the several figures.

A isthe baseof theinstrument, B thestand-

45 ard, and 'C the lens-tube.

D is the main stage, and E, F, and F' are
the members of the substage, E denoting the
ring or casing of the upperiris-diaphragm and
T the condenser and F' the casing of the lower

50 iris-diaphragm.

G is the ring or holder in which the con- .
denser is seated.

Hisan arm carrying the upper iris-dia-
phragm and its casing and having an open-

-ing which coincides with the bore of said cas- 53

ing, and I is a similar arm arranged below

the arm H and carrying the condenser-holder.
These arms are both mounted on the verti-
cally-movable screw-sleeve J of the quick- ,
screw adjustment, whereby the substage is 6o
moved toward and from the main stage.

7 1s the usual stationary pin, which extends
downwardly from the main stage and on
which the screw-sleeve J is guided, and j'
the rotary adjusting-nut or hollow screw en- 65
gaging with said sleeve by a quick thread
and held against vertical movement on the
guide-pin j by the customary shoulder 72 and
screw je.

In the construction shown in Figs. 1to 5 7o
the lower arm I, which carries the condenser-
holder, is rigidly secured to the reduced up-
per portion of the screw-sleeve J, preferably
by a screw-thread, as shown, and is adapted
to swing on the guide-pin j as a pivot, sothat 75
the said arm and the condenser-holder and
condenser mounted therein can be moved
aside or out of the optical axis of the instru-
ment when the condenser is not required.

As shown in Fig. 3, the lower arm 1 is pro- 8o
vided around the screw-sleeve J with an up-
wardly-projecting cylindrical stud %, which
fits in a corresponding opening formed in the
inner end of the upper arm H, and said arm
is confined on this stud by ascrew-nut k', ap- 85
plied to the upper end of the screw-sleeve J
and bearing against the upper side of the up-
per arm or the bottom of a recess which re-
ceives said nut. The stud k is free to turn
in the opening of the upper arm H, but the go
latter is held against turning on said stud by
asteadying or stop pin [/, depending from the
main stage and passing through an opening

formed in the upper arm, as shown in Fig. 3.

To permit the lower arm to clear the steady- 93
ing-pin [, said arm is provided in its edge
with a noteh or recess I', as shown by dotted
lines in Fig. 2. As the screw-sleeve J is held
against turning by the upper arm, butis free

to slide on the guide-pin 7, and the adjusting- 100
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nut ;' is capable of turning, but held against
vertical movement, the rotation of the nut
causes the substage to move toward or from
the main stage in an obvious manner. By
thisimproved construction the upper iris-dia-
phragm remains at all times in the optical
axis of the instrument, while the condenser-
holder, with. the condenser therein, ean be
readily swung undersaid diaphragmormoved
aside without the necessity of removing the
condenser from its holder.

The condeanser-holder is provided with a
suitablespring-eatehm, which interlocks with
a notch or opening in the edge of the dia-
phragm - casing and which holds the. con-
denser - holder .against accidental displace-

- ment.
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_grit from the screw-threads.

Beforethesupporting-arm of the condenser
can be swung aside the condenser must first
be withdrawn from its holder sufficiently to
clear the upper iris-diaphragm and its easing.
In order to avoid the necessity of withdraw-
ing the condenser to such an extent that its
upper end clears the supporting-arm of said
diaphragm, this arm is cut away or recessed
on its front side, as shown at n in Fig. 2. If
this arm were not recessed in this manner,
the condenser would have to be lowered so far
as to bring the lower diaphragm-casing F' too
closely to the usnal reflecting-mirror.

The entire withdrawal of the condenser
from its holder is prevented by a stop-pin o,
which projects laterally from the upper por-
tion of the condenser and which is adapted
to interlock with an annular flange or shoul-
der o/, arranged within the lower portion of
the condenser-holder, as shown in Figs. 4and
5. This flange is provided with a vertical
noteh 0° with which the stop-pin of the con-
denser is adapted to register in inserting and
removing the same. Afterinserting the con-
denser in its holder it is turned sufficiently
to move its pin out of register with the notch
of the shoulder o', thereby locking the con-
denser'in the holder, but permitting the same
to be slipped upwardiy into place or with-
drawn sufficiently to allow it to be swung
aside. : ‘

P is a dust cap orsleeve which incloses the
upper portion of the screw-sleeve J and the
adjusting-nut 7', so as to exclude dust and
This cap de-
pends from the under side of the main stage
and is preferably secured thereto
thread, as shown in Kig. 3. '

If desired, the supporting-arm of the upper
iris-diaphragm may be constructed to swing
laterally and the supporting-arm of the con-
denser-holder permanently held in the opti-
cal axis of the instrument, so that the dia-
phragm can be swung aside instead of the
condenser. Such g construction is shown in
Figs. 6 and 7 and is desirable in using an ac-
cessory which will not fit the upper iris-dia-
phragm—such, for instance, as a condenser
with a large aperture. In this modified ar-

by a screw-.
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rangement the arms H and T are mounted on
the quick-shifting serew, as in the construc-
tion previously described; butthe steadying-

pin [, instead of interlocking with the upper ;

arm, enters an opening ¢, formed in the lower
arm for holding the same against turning,
while the upperarm is provided with a curved
slot ¢’ for the passage of said pin, which slot
is concentric with the stud, so that the upper
arm of the iris-diaphragm carried by the same
can be swung aside without restraint, as
shown by dotted lines in Fig. 6. After mov-

-ing the diaphragm aside a condenser with a

large aperture can be inserted in its holder.
It will be observed that in both of the con-

- structions shown in Figs. 1 and 6 the sup-

porting-arms of the upper iris-diaphragm and
the condenser are carried by the quick-adjust-
ing serews J 7/ and that in each case one of
the arms is held against lateral movement
while the other can be swung aside.

I claim as my invention—

1. The combination with the main stage,
an iris-diaphragm arranged below the same,
a eondenser arranged below said diaphragm,
an adjusting-screw for said diaphragm and
condenser arranged below said main stage on
one side of said diaphragm and condenser,
and a support for said adjusting-screw. de-
pending from the main stage, of separate sup-
porting-arms for said diaphragm and conden-
ser, both mounted one below the other on said

adjusting-screw, and a guide device depend-

ing from said main stage on one side of said
adjusting-screw and engaging one of said
arms, holding the same againstlateral move-
ment, while the other arm is free to swing lat-
erally out of the optical axis of the instru-
ment, substantially as set forth.

2. The combination with the main stage,
of asubstage having an upper iris-diaphragm
and a condenser, an adjusting-screw for the
parts of the substage arranged below said
main stage on one side of said diaphragm and
condenser, an upper supporting-arm carrying
said iris-diaphragm mounted on said adjust-
ing-screw, a guide or steadying pin secured
to the main stage and engaging with said arm,
a lower arm also carried by said adjusting-
serew and capable of swinging laterally out
of the optical axis of the instrument, and a
condenser-holder mounted on said lower arm,
substantially as set forth.

3. The combination with the main stage,
of a substage having an upper iris-diapliragm
and a condenser, an adjusting-serew for the
parts of the substage arranged below said
main stage on one side of said diaphragm and
condenser, an upper supporting-arm earrying
said iris-diaphragm and mounted on said ad-
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justing-serew and provided at one side with

a recess which communicates with the aper-
ture of the arm, a laterally-swinging lower
arm also carried by said adjusting-serew and
carrying a condenser-holder, and a condenser
arranged in said holder and adapted to pass
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laterally through the recess of said upper arm
inswinging the lower arm aside, substantially
as set forth.

4. The combination with the main stage
and a vertical support depending therefrom,
of an adjustingscrew-nutrotatably supported
at the lower end of said support, a screw-
sleeve arranged between said nut and sup-
port and capable of vertical movement on
said support, a substage attached to the up-
per end of said serew-sleeve, and a sleeve de-

pending from said substage and inclosing the
upper portion of said screw- nut, forming
therewith a dust-guard, substantially as set
forth.

Witness my hand this 24th day of May,
1900.

HERMANN ZIRNGIBL.

Witnesses:
CARL F. GEYER,
CYESTA HORNBECK.
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