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UNITED STATES
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HELIOSTAT.

SPECIFICATION forming part of Letters Patent No. 250,672, dated December 13, 1881.

'Application filed March 14, 1881.

To all whom it may concern :

Be it known that I, LymAN D. McINTOSH,
residing at Waseea, in the county of Waseca
and State of Mionnesota, anda citizen of the
United States, have invented new and useful
Improvements in Stereopticons and Solar Mi-
croscopes, of which the following is a fall de-
seription, reference being had to the accom-
panying drawings, in which—

Figure 1is a side elevation, showing the ar-
rangement of the several parts when the de-
vice is to be used as a solar microscope; Fig.
2, an under side or bottom view of the arrange-
ment shown in Fig. 1; Fig. 3, a vertical 10[10‘1-
tudinal section, showing the arrangement of
the device as a stereopticon, the objective be-
ing removed; Fig. 4, a detail showing the ob-
jective of the solar microscope, its tabe and
support removed, and arranged on a stand for
use as & monocular or ordinary microscope;
Fig. 5,a detail showing the eye-tube for chang-

ing the solar to a monocula,r microscope; Fig.
6, a detail showing the objective tube of the
stereoptlcon

This invention relates to the adjustment of
a mirror in relation to a condensing or concen-
trating lens for use in connection with the ob-
jective lens of either a stereopticon or a solar
microscope, for the purpose of obtaining the
full force and effect and entire benefit of the
rays of the sun, and attaining the best results
in the use of the instruments; and it relates,
also, to the construction, arran OPement and op-
eration of the mirror and its a(]J usting devnces,
the condensing-lens, its tube, and tnbe for ad-
justing the focal dlstance, fmd receiving the
objective lens of either the stereopticon or the
solar microscope, and arranging the solar mi-
croscope so to be readily changed and adapted
for use as a monocular microscope; and has for
itsobject the attainment of the several features
to which the invention relates in a reliable and
efficient manner,and by the employment of de-
vices simple in construction and easily and.

quickly operated, and arranged and combined.

to produce the most beneficial and accurate re-
sults; and its nature consists in providing. a
mirror supported in a stirrup or frame, and
having horizontal and vertical axes, the hori-
zontal axis being formed by journals or trun-
nions located on the sides of the mirror-frame,

{No model.)

and entering suitable bearings in the side bars
ofthestirrup, and the vertical axisbeing formed
by a pin or pivot conneeting the stirrup to its
support, for changing the inclination of the
mirror both horizontally and vertically to re-
flect the rays of the sun and cause them to pass
through the condensing or concentrating lens
and the objective; in providing a pinion lo-
cated on one of the horizontal axes, and gear-
ing with a screw on a vertical rod, on whlch is
located a beveled-gear wheel, which meshes
with a corresponding wheel on a horizontal
sliding rod for adjusting the mirror on its hori-
zontal axis; and in providing a pinion located
on the pin or point of the stirrup or frame and
gearing with a screw on a horizontal rod for
adjusting the mirror on its vertical axis.

In the drawings, A represents the mirror;
A’, the stirrup or trame B, the blind or shade;
B’ the support or angle -iron- to which A’ is
pivoted ; C,the main or stationary tube of the
condensing-lens; D, the sliding or focus-ad-
Jjusting tube; I, the connecting-plate for the
solar mieroscope; T, the rack-baron which the
microscope can be adjusted; G, the tube of the
solar microscope; H, the eye-tube for chang-
ing the solar to a monocular microscope; I, the
standard or post to support the monocular
microscope; J, the base or stand for the post
I; a, the horizontal rod for changing the an-
gle of the mirror on its vertical axis; a/, the
button or head for operating the rod a; 3 b the
serew or serew-thread on therod a; 0, the pin-
ion on the pin or pivot of the stlrrup A’ e,
the pin or pivot for the stirrap or frame A’
¢/, the plate or support for the pinion ';
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the bearing in the stirrup A’/ for the pin or ‘

pivot ¢; d’,the set-nut for securing and retain-
ing the stirrup A’ on its pivot; e, the slotted
tube for the sliding rod; ¢/, the sliding rod;

¢'’, the guide-pin; f, the plate or bearing for

the rod ¢’; f*, the button or head for operating
the tube e and rod ¢'; g ¢/, the beveled-gear
wheels; 7, the vertical connecting-rod; A/, the
bearing-plate for the lower end of the rod &;

‘B!, the lugs or ears for supporting the upper

end of therod k; i, the screw or screw-thread
on the upper end of the rod h; 4/, the pinion
on the journal or trunnion of the mlrror, Jythe
journal or trunnion of the muror, J'y the plate
or support for-the pinion #; %, the points on
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the blind or shade for securing it in position;
l, the opening or receptacle in the tube C; m,
the springs on the plate I for holding an ob-
jeet; m, the slide carrying the tube of the mi-
croscope; o, the thumb-serew for moving the
slide and adjusting the microscope; p, the ears
or lugs on the plate I for attaching the micro-
scope to the post I; ¢, the set-screw for secur-
ing the microscope to the post L.

The mirror A may be of any of the usual and
well-known forms of construction for mirrors
to be placed outside of a window or other open-
ing and used for the purpose of reflecting the
rays of the sun in"connection with a stereopti-
con or a solar microscope. It is mounted in a
stirrup or frame, A/, consisting of a horizontal
or bottom piece and vertical or side pieces, the
side pieces supporting the mirror, so as to al-
low it to swing free and clear. This stirrup
may be made of a single piece of iron or other
material which can be bent into the required
shape, or it may be made of separate pieces of
of any suitable material, connected together in
anysuitablemanner. Themirroris suspended
in the stirrup or frame -by means of suitable
journals or trunnions, attached one to each
side piece of the mirror-frame, and arranged
to enter an opening or bearing in theupper end
of each side bar of the stirrup, or by a pin or
pivots passing through each side bar of the
stirrup and entering the side piece of the mir-
ror-frame, the trunnions or the pins forming
the horizontal axes for the mirror. One of
these axes, §, projects beyond the outer face of
the side bar, and on this projecting end is
firmly secured a pinion or gear-wheel, ¢,’ which
engages with a serew or screw-thread, 7, on
the upper end of a vertical rod, .. The wheel
i/ located in a frame or housing, j/, attached to
the side bar of the stirrup, the axis j of the
wheel % having its bearing in said housing.
The wheel ¢’ is by this meansretained in proper
relation to the screw 7 to provide for their effi-
cient operation at all times.

The rod I extends up parallel, or nearly so,
with the side bar of the stirrup, and its upper
end is supported or has its bearing in lugs or
ears h//, formed on the base-plate of the frame
7', between which ears the screw or screw-thread
4 is located, while its lower end is stepped or
journaled in a plate or support, &/, attached to
the corner of the stirrup, by which means the

‘rod is supported in a vertical position, and the

engagement of the screw ¢ with the pinion is
insured; but some other arrangement for at-
taching and supporting the rod % can be used.
On this rod &, near its lower end, is firmly se-
cured a beveled-gear wheel, ¢/, which meshes
with a beveled-gear wheel, g, located on the
end of a rod, ¢/, which rod is supported at this
end and has its bearing in a swinging bracket
or plate, f, formed, as shown, of asingle piece
bent so as to have a horizontal portion and a
vertical portion, the vertical portion having a
‘suitable opening or bearing for the rod ¢/, and

‘TOr.

~end of a rod, a.

the horizontal portion having its outer end piv-
otally connected with therod &, and resting on
the plate I/, so that the bracketisfree to swing
in a horizontal plane from the rod % as a pivot,
and adjust itself to the position of the stirrup
or frame A’, and have the gear-wheel g mesh
with the gear-wheel ¢/ in whatever position the
frame or stirrup may be adjusted. The other
end of this rod ¢’ enters a tube, ¢, and is pro-
vided with a pin, ¢/, which projects into a lon-
gitudinal slot in the tube, abd forms a connee-
tion which will allow the rod to slide in and
out of the tube, and cause the tube, when re-
volved, to revolve the rod. The rod and tube
are located in ahorizontal, or nearly horizontal,
plane, and the tube extends back and passes
through a soitable opening in the blind or
shade B, and its inner end is provided with a
head or other device, f/, by means of which it
can be tarned or revolved, so as to turn or re-
volve the rod ¢/, and through it the gear-wheel
¢, which in turn drives the gear-wheel g/, and
turns or revolves the rod %, which causes the
screw ¢ to revolve the wheel i, and turn or
swing the mirror onits horizontalaxis through
the axisj. By weans of these devices themir-
ror can be turned on its horizontal axis to any
desired angle of inclination, and the adjust-
ment can be made very accurate, and to the
exact degreé required to adjust it on said axis
to reflect the rays of the sun through the con-
densing-lens and the objective. .
The stirrup or frame A’is pivotally attached
at the center of its cross or horizontal bar to
the outer end of a support, B/, the other end
of which is secured to the face of the shade or
blind B. As shown, the support B’ consists of
a single piece, bent so as to have a horizontal
portion to support the stirrup and vertical por-
tion for attachment to the blind; but other

“forms of support may be used.

The pivot ¢, for the stirrap, is located at the
outer endof the support B at the proper point
to bring the mirror in correct relation to the
condensing:lens,and outside of the window or
opening in which the blind or screen B is lo-
cated, and forms the vertical axis for the mir-
This axis or pivot ¢ is journaled or has a
bearing in the end of the support, so that it is

“free to turn or revolve, and on its shank or

body is firmly secured a pinion, ', which en-
gages with a screw or serew-thread, b, on the
This pinion ¥’ is located in a
housing or frame, ¢/,located on the end of the
support, and corresponding,as shown,in form,
construetion, and arrangement to the frame or
housing §, and for the same purpose. The
axis or pivot ¢ passes through the plates of
the housing, and has a bearing therein, and
projects above the housing, and to its project- -
ing end is firmly secured the base or horizontal
bar of the stirrup. As shown, the connection
is-made by passing the end of the pin or pivot
through a lock plate or nut, d, which will turn
with the pin, and attaching or connecting the
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plate d to or with the cross-bar, and then se-
curing it in position by a set-nut, d’; but other
formsof connection may be used that will cause
the pin or pivot when revolved toturn the stir-
rup or frame.

The rod ¢ is located in a horizontal, or nearly
horizontal, plane,anditsouter end is supported
or itsbearing in lugs or ears &'/, projecting out
from the frame or housing, between which ears
the screw-thread is located, and its inner end
is supported or has its bearing in the blind or
shade B, and is provided with a head or other
device, ¢/, by means of which it can be turned
or revolved, so as to cause the screw b to re-
volve the wheel &’ and the pivot ¢,and turn the
mirror on its vertical axis. By means of these
devices the mirror can be turned on its verti-
cal axis to any desired angle, and the adjust-
ment can be made very accurate and to the
preeise point required to adjust it on said axis
to reflect the rays of the sun through the con-
densing-lens and the objective; and in order to
permitof the adjustmenton both the horizontal
and vertical axes, the connecting-rod for work-
ing the horizontal axis, adjusting devices must
be constructed so thatit canlengthen orshorten
to eonform to the position of the mirror on
its vertical axis, for which purpose this rod is
made in two sections, so that it can slide in or
out, and any other form of sliding rod than
that shown may be used.

The blind or shade B may be made of wood
or other suitable material through which the
light will not penetrate, and is secured in the
window or opening in any suitable manner.

. As shown, sharp pins or points k are provided
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on the ends, which enter the window sash and
frame and retain the shade in position.

The tube Cis of the required diameter to re-
ceive thecondensing or concentrating lens,and
may be made of brass or other suitable mate-
rial. This tube is provided with a transverse
opening, I, back of the lens, to receive a slide
holding the views or object to be projected,
which opening is arranged and located with
reference to the lens, to bring the object with-
in the proper focus, in the usual manner. Slid-
ing in this tube is a smaller tube D, the outer
end of which is screw-threaded for the attach-
ment of the objective of a stereopticon solar
microscope, the tube enabling the focal dis-
tance between the condensing-lens and the ob-
jective to be changed or adjusted to properly
project the objeet or image on the receiving-
sereen.

. The solar microscope consists of the plate or
stage H, rack-bar I, and lens-tube G, clamp-
ing-springs m, slide », carrying the tube G,
and thumb-nut o, for operating a pinion engag-
ing therack of the bar, and adjusting the tube
G by moving the slide » on F. These parts
may be of any of the usual and well-known
forms of constraction for such parts, arranged
and operating as usual, except that the stage
or plate E has an annular boss or ring with a

central opening, and exterior screw-thread for
attaching the microsecope to the tube D and
allowing the light to pass through the object-
ive, and is provided with -an ear or eye, p, by
means of which the solar microscope, when re-
moved from the tube D, can be attached to a
base and standard, and by the addition of an
eye-tube, H, be used as a monocular miecro-
scope.

The standard or post I has at its upper end
ears or-eyes, between which the ear or eye p
will pass, so that by means of a pin or thumb-
screw, ¢, the tube G, and the other devices con-
nected therewith can be pivotally connected
with the post to operate as an ordinary mon-
ocular microscope. This'post I is attached to
or connected with a base, J, in any suitable
manner. .

The eye-tube H is constructed as usual, and
when attached to the tube G the instrument
can be used in the usual manner as a monocu-
lar mieroscope. ThistubeH could beattached
to the tube G when the latter is connected with
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the tube D, in which case the sunlight can be .

shut off to permit the use of the device as a
miecroscope. .

The stereopticon objective may be of any of
the usnal and well-known forms of construc-
tion,the end of its tube having a screw-thread
for attaching the instrument to the tube D.

When using the device as a stereopticon the
objective of the stereopticonisserewed into the
sliding tube D and adjusted to the properfocal
distance, and the mirror adjusted on its hori-
zontal and vertical axes by the devices de-
scribed, so as to reflect the sun’s rays through
the condensing-lens and the objective. The
views are placed on the slide and inserted in
succession in the opening I, the slide being so
constructed and arranged as to properly cen-
ter each one, and the image will be projected
on the receiving-screen in the usual manner.

‘When using the solar microscope the stere-
opticon objective is removed and the miecro-
scope screwed into the tube D. The draw or
slide tube D is adjusted to obtain the focal dis-
tance between the condensing-lens and the ob-
Jjective, and the mirror adjusted by the devices
described to pass the rays of the sun through
the lenses. A mounted object is then placed
under the springsm on the stage or plate B, as
usual, and the focus adjusted by the thumb-
nut 0, and a clear and well-defined image will
be seen on the recdeiving-screen.

The receiving-screen is not shown, but is to
be arranged and located in the usual manner
to receive the projected image.

What I claim as new, and desire to secure
by Letters Patent, is as follows:

1. In aheliostat, the combination of theslid-
ing rod ¢ ¢/, support f, wheels ¢ ¢/, rod &, and
screw or screw-thread ¢ with the wheel or pin-
ion ¢/, journal j, mirror A, and stirrup A’ sub-
stantially as and for the purpose described.

2. In a heliostat, the combination of the rod
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« and screw or screw-thread b with the pin or
pivot ¢, wheel or pinion 0, mirror A, and stir-
rup or frame A’, substantially as and for the
‘purpose described.

3. In aheliostat, thecombination ot the slid-
ing rod ¢ ¢/, swinging support f, gear-wheels g
¢, rod h, serew or serew-thread ¢, wheel or pin-
ion 4/, journal j, therod «,screw orscraw-thread

b, wheel or pinion ¥/, and pin or pivot ¢ with a
mirror, A, and frame or stirrup A’, substan- 1o
tially as and for the purpose described.

LYMAN D. McINTOSH.
Witnesses:

O. W. BonD,
B. A. PRrICE.
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