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To all whom it may concern: and the other end is secured by the pin 28to 55
Be it known that I, SAMUEL M. REAVIS,a | the lever I and is capable of turning the le- -
citizen of the United States, residing atI'rank- | ver L about the pivot F in the direction of
fort, in the county of Clinten and State of Indi- | the arrows » 7. Any suitable means may be
5 ana, haveinvented certain new and useful Im- | employed for regulating the speed of rotation
provements in Tellurians; and I dohereby de- | of the lever L under the force of the spring 6o
clare the following to be a full, clear, and ex-'| 27, as a pawl-and-ratchet device.
“aet description of the invention, such as will 1 is a stationary spur-wheel on the column

. enableothers skilled in the art to which itap- | C, and 2 a pinion engaging the wheel 1 and

10 pertains to make and use the same. : supported on and turning with the bearing-
My invention relates to improvements in | pin Z, which is supported by a second lever 63
telluriaus. N, pivoted to the column D by 4 boss Y, and

The object of ‘my invention is to produce a | which turns with the lever I. by suitable con-

+  tellurian which will be simple and inexpen- | nections. . : : _

15 sive of construction, be durable, and which 31 represents a balance-wheel for control- -
will be adapted to illustrate the greatest pos- | ling the speed of rotation about the column' 70
sible number of phenomena for the simplicity | C D caused by the spring 27. Any other
of its design. S o suitable speed-regulator may be connected to

Figure 1 is a plan view of a part of the de- | the bearing-pin -Z for regulating the action

20 vice. Fig. 2 is a sectional view of the instru- | of the spring 27 and the speed of the lever L. -
ment along plane h* h? of Fig. 3. Fig. 3 is.a The earth E is supported and carried by 7 5
plan view of the essential portions of the ap- | the crank-arm Q, which is secured to the up-
paratus. Fig. 4 1s a plan view of the base of |.per end of the shaft W, that is held and turns
the instrument on which diagrams and illus- | in the boss O on the end of the lever I.. The

. 25 trations of times of events and motions of | axis of rotation ¢ @ of thé earth is inclined to .
" the earth are shown. . = o the vertical line v v through the shaft W, so 8o
The same letters and numbers refer to the | that the equatorial plane of rotation e ¢ may
‘same parts in different figures. = . beinclined twenty-three and one-half degrees
- 8 is the sun, E the earth, and M the moon. | to the plane of the earth’s orbit / %, asshown

30 ~ For simplicity in showing and describing | in Fig.2. The earth K is supported and turns
the construction” and arrangement of con- | on a sleeve V, shown made integral with or 83
nected and co-operating parts which are se- | attached to the arm Q. A collar U, connected -
cured together and have no relative motion | to the earth E, turns upon and about the
such parts are shown in Fig. 2 with-common | lower end of the sleeve V and has a bevel-

35 sectioning.” S o pinion 14, which engages the spur-wheel 13

’ B is a base or support for the apparatus | on the shaft X, that is held and turns in go
and has a flat top surface, on which illustra- | the boss R on the end of the arm Q. The
tions and diagrams are shown. - : earth is rotated about its axis @ ¢ when the

C D is a column supporting the apparatus; | arm Q turns about the axis v v by the wheels

4o and its axis passes through the sun S. The | 11 12 13. The spur-wheel 11 is connected to
sun is supported on the top of the wire 34, | the boss O on the lever L and is stationary. 93
which is secured in the end F of the column | When the arm Q turns about the axis vv in
C D. The earth is supported and carried by | the direction of the arrow 7%, Fig. 3, the
the lever L, which is pivoted on the end F of | wheels 12 and 13 turn in the direction of the

45 the column C D, and moves in-a horizontal | arrow 7° and thus cause the bevel-pinion 14.
plane about the vertical axis ¢® 2% in the di- | and the earth E to rotate in the direction of roo
rection of the arrows r 7, Figs. 3 and 4, which | the arrows 4, Fig. 3, or from west to east.
thus carries the earth around the suninadi- { The arm Q is rotated by means of the bevel-
rection from west to east. ' wheels 3 4 5 6 and the shafts 17 and W. The

5o The device is constructed to operate auto- | shaft 17 is supported under the lever I. by
matically and regularly, so that it wili notre- | means of the lugs 29, and the shaft W is sup- 103
quire manipulation when used in lectures. | ported in the boss O on the end of the lever
A coiled spring 27, Figs. 2 and 3, is secured | .. The bevel 3 is stationary, so that when
at one end to the top I of the ecolumn C D, i-the lever L carries the shaft 17 around with ot
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" bearing in the lug.30, cast to the under side-

- per end 26 of the sleeve V is made square,
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it the bevel 4 is caused to rotate, whence the
bevels 5 and 6 rotate and cause the arm Q to
turn in the direction of the arrow %, Fig. 3.
The apparatus so far deseribed is designed
to cause the earth to change its ecliptic in-
clination during the annular rotation of the
earth around the sun. If the relative posi-
tionsshown are those of the “1st of July,” then
on the *1st of January” the arm Q would pro-
jeet in the opposite direction relative to I, or
toward the sun, and the earth’s axis would
then be inclined at the top away from the
sun. When the bodiesS and E comeinto the
positions shown again, it will be the “1st of
July” again,and the earth will have made an
annual revolution. Consequently the oper-
ating mechanisin must be proportioned so
than the proper relative velocities will be

given to the earth and moon in their motions’

about the sun.

The moon is revolved about the earth by.

means of the mechanism Q 7.8°9 101821 22
2415 16.  The bevel 7 is secured to the hub
P and is stationary. The bevels 8 and 9 are
secured on the ends of a shaft carried in a

of the arm Q. The bevel 9 drives the bevel
10 on the lower end of theshaft 18. = The up-

and the spur-wheel 15 is thus secmed thereon
in a statxouary manner.

‘21 is a lever plvoted by the pm 19 to the
upper end of the shaft 18, so that. its outer
end may have a vertical movement-.

16 is & pinion having a bearing 22 in the
end of the lever 21.

23 is a nut, which secures the pinion 16 to
the lever 21, and the wire 24, which supports

~ and carries the moon, is secured in its top.
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The end of the shaft 18 plays freely in a slot
20 in the lever 21, A washer 25 is placed be-
tween the top surface of the wheel 15 and the
under surface of the lever 21, and its upper
surfaceis inclined at an anvle of five degrees,
as indicated by the dotted line m, which is
parallel with the line ¢ m through the centers
of the earth and moon and whlch shows the
inelination of the moon’s orbit to the plane
through the centers of the earth and sun, or
to the earth’s orbit. The washer 25 may be
adjusted to show the precession of the moon’s
orbit. Since the washer 25 is made wedge-

shaped, by turning it about the stem 18 it will

raise or lower the leyer 21 and hence vary
the precession of the moon, Of course the
washer is stationary, and as the relative po-
sitions of the earth and moon are constant a
change in the position of the washer will
throw the moon up or down. When thearm
Q is rotated about the axis v v, the stationary
bevel 7 causes the bevels 8 9 10 fo rotate and
thus the shaft 18, which causes the lever 21
torotateabout the axisv?v® Since the wheel
15 is stationary, the motion of the lever 21
causes the pin 16 to rotate and hence the
moon to revolve around the earth.

The apparatus described is so arranged that

469,719

the moon revolves about the earth from west
toeast. Since when the moon revolves about
the earth it always presents the same side to
the earth, it will make one rotation on its axis,
although rigidly connected to the support 24,
8o that the instrument shows the rotation of
both the earth and the moon. The sun is
placed at S centrally over the pivot I, about
which the lever L and the earth rotate.
small sphere may represent the sun, or any
suitable light may be located at that point.
This instrument is capable of showing the
variation of the earth’s motion or velocity in
its orbit during an annular revolution. A
regular speed of the lever L and the axis v v
about the axis ©® v® is produced by the spring
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27 and suitable regulating means, as the bal- -

ance-wheel 31.  Since the earth makes one
revolution around the; sun in one year, the
shaft W rotates once in one year, since the

85

pinions 3 and 6 are equal, and also the pin-- .

ions 4 and 5, and causes the pin 32, attached

to the bevel 6, to describe a circle in a year.
Since the lever N is pivoted to the column D .

independently of the lever L, these two levers
are free to be moved mdependeutly about the
axis 308
tion shown, the lever L is directly over the
lever N; bub when the shaft W rotates the
pin 32 presses against the side of the slot 33
in the lever N and tends to force the outer

.end of the lever N forward, or contrarytothe
- direction of the arrow 7°, Fig. 3.

The motion
of the -lever N is the correct motion of the
earth-about the sun with reference to rapid-
ity and regularity  through space. Pin 32
plays around and is the same distance from
the center of the bevel 6 (or axis v v) as the
center of the earth. The earth must come
nearer to and go farther from the sun. Inthe

position shown pin’ 32 is farthest from the.

sun. Thenthecenterof theearth, beingoyer
pin 32 isfarthest fromthesun.” A movement

- of ninety degrees from the position shown of

bevel 6 will result in an. increasing retarda-
tion of the lever N until the lever N is be-
hind the lever L the distance of the pin 32
from the center of the bevel 6. During the
following ninety degrees the lever N will be

brought backward, gaining until at the point.

Q0

‘When the pin 32 is in the posi- .
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indicating “Jdnuary 1,” when the. levers N -

and L are together. During the following
ninety dewreeb the lever N is brought for~
ward. Duunﬂ the final nmety degrees the
lever N is retarded until it and the lever L
are coincident, as at first, or in the position
of “July 1.” The counte1 effect of the lever
N is that of pullmv backward during the
time that the pin 32 is within the clrcle de-
scribed by the center of the bevel 6 about
the axis D, and from October to Mareh, in-
clusive, and that of pushing backward whlle

pin 32 is without the circle described by the.

center of bevel 6 about the axis D, and from
April to September, inclusive, but always
serving as a retardation, and the intensity
varymo with the movement caused by the
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" position, as it is over pin 32.
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pin 82 moving under the impulse of the spring
27. This will allow pin 32 to move to and fro
with reference to the sun and also travel with
the lever N, and the earth will be kept in true
Remember, I
could regulate the lever L; but the center of
the earth would not always be over the cen-
ter of that lever, so I apply a second lever
and regulate it, and by so doing the earth will
move with the lever and receive regularity.
Such aection would be effective and observ-
able, since the yearly motion would take place
within a short space of time when operating
the instrument to illustrate the relative mo-
tions and positions of the sun, earth, and
moon. : R

Fig. 4 shows the base of the instrument
made with a flat top surface and an elliptical
margin of the same shape as the orbit of the
earth. The axes coincide with the lines A?
h* and 12 1%, and the sun S is shown in the
focus near “January 1.” :

C’ is the hole in the center of the base, in
which the stud C, Fig. 2, is secured.

The sun is'shown in the focus in Fig. 4in

- order to show 'its relative position to the

30

earth’s orbit.  T'he sun would be placed in the
instrument vertically over the center of the

column C, as shown in Fig. 2.° Since the el- .

lipse of the earth’s orbit approximates closely

- to a éirele, the base can be madeé circular, as
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in Fig. 3, and answer the purpose equally
well. : '

The wheel 1 on the column C may be made
as large as the disk B, Fig.'3, and serve both
as a wheel and the part having the diagrams
and illustrations shown in Fig. 4.

In the design of a base shown in Fig. 4
the margin. is marked off into three hundred
and sixty-five and one-fourth days. Within
the margin are two ellipses concentric with
each other and with the margin, and they are
divided circumferentially into spaces. Lines
drawn radially inward from the margin sepa-
Tate the said spaces fromeachother,and the ra-
diallines mark the positions of the first day of
eachmonth,andtheinterveningspacebetween
twosuchadjacent lines shows the intervening
month. Thenameofthe monthisplacedinthe
space between the two adjacent radial lines
and theinnerellipse,and the namesof thedays

-are placéd in the space between the margin

and the adjacentellipseand just inside of the
marginal row of day-marks.
each month and the figure “1” are placed by
the radial line separating months and drawn
from the marginal mark indicating the first
day of the particular month. The names of
other important days are also written in the
marginal space at the marks denoting those
days. Radial lines are drawn from the inner
ellipse inward, forming twelve central spaces,
in which the names or signs of the zodiac are
placed. :

The arrangementshown in Fig. 4 furnishes
the longest line for the divisions denoting
days and convenience of referring any day of

The name of.

any month to that month and to the whole

year and places the signs of the zodiac in a

less conspicuous place and also where they
can be made large and more ornamental.
The names of days, months, and signs are
written in the spaces where they belong; but
the base would be elaborately lettered and
illustrated. The positions of the wheel 1 and
the lever I.-are shown in dotted outline to
show the relative positions of the parts and
the amount of chart unobstructed by the ap-
paratus. The arrows » » indicate the direc-
tion of the motion of the lever Land also the
bath of the earth in its orbit.
“January 1,” the earth would pass over the
margin of the chart. By following the day-
marks around all of the days of*January will
bepassedand “ February 1” reached.. Inthat
mannerall days of the year may be passed over
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and the corresponding particularfeaturesand -

phases observed. Each month has its par-
ticular number of days,and the month of Feb-
ruary is shown with one-fourth of a day over
three hundred and sixty-five, which illustrates
how in four years a complete additional day is
added to the twenty-eight days of February.
The days limiting the different periods of the
zodiac are marked in the day marginal space,
and radial lines are drawn from these marks

90

inward, separating the contiguous spaces.

which represent the periods during which
those signs are associated with particular
portions of-the year. "An index I, Fig. 4,
may be attached to the under side of theend
35°of the lever L and be bentdownward over
the wheel 1 and have its point pass over and
near the day-marks on the margin of the base
B.  Theindex is shown in Fig. 4 pointing to
the first day of July, which is the time of aphel-
ion. ' Perihelion occurs January 1, and is
marked on the margin of the base. .
In using the instrument the spring 27 would
cause the lever L and supported parts to ro-

-tate regularly around the pivotF in the di-

rection of the arrow 7 and the pointer I would
indicate the relative positions of the sun and
earth in space during such motion and also
the time of month and year, the chart and
index being referred to in observing positions
in space at certain times and the moving
earth and moon being referred to in observ-
ing the motions of those bodies, since the
pointeris at “July 1” when the earth is in the
position of “January 1.”

The essential features of thisinvention em-
bodied in thisinstrument consistin a station-
ary central support supporting framing car-
rying the earth and moon and pivoted to the
said support, stationary toothed wheels, and
turning toothed wheels engaging the latter
and mounted on proper shafts.

The drawings are made to a scale in which
fourinchesequal one foot,and the proportions
areintended to be practicable for construction
and use.  The mechanism must be designed
with dimensions and speeds which will cause
correct relative motionsof the earth about the

100

105

ITO

115

120

125

130




4 ' 469,719

10

sun and the moon about the earth. If the
bevels 3 and 6 have the same number of teeth
and the bevels 4 and 5 have the same num-
ber, then the arm Q will rotate about the axis
v v in the samo time that the lever L rotates
about the axis v® 2%

In order to have theearth rotate once every
twenty-four hours and make three hundred
and sixty-five revolutions in one year, two
hundred and ninety-two teeth would be made
on wheel 11, twelve on pinion 12,one hundred
and fifty on wheel 13, and ten on the bevel-
pinion 14. In order to have uniformity of ac-

- tion between the shaft W and the lever L, the
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wheel 1 would have two hundred and ninety-
two teeth also.
of the earth is nine inches, that of the moon
two and one-half inches, and the distance of
the center of the sun from the center of the
earth is twenty inches, and that of the moon
from the earth nine and one-half inches.

The following phases and events are shown
on the chart in Fig. 4: January 1, earth in
perihelion; February, sun slowest; time later
than clock-time; March 21, spring equinox;
April 15,sun and clock.coincide; June 14, sun
and clock coineide; June 21, sun twenty-three
and one-half degrees northof theequator; July
1, sun in aphelion; September 22, autumnal
equinox; November 1,sun fastest; December
21, sun twenty-three and one-half degrees
south of the equator; December 24, sun and
clock coincide. = = -

© All phenomena due to the relative motions
and positions of the sun, earth, and moon can
be shown by means of the instrument in the
hands of a lecturer. :

I claim—- » :

1. In a tellurian, the combination of a sta-
tionary support, a frame-lever pivoted to turn
horizontally about its bearings, an integral
boss at the extremity of the lever, having a
vertical axis, a vertical shaft turning in the

lever-boss and having an integral horizontal- :

ly-projecting arm at its upper end, with its
boss resting and supported on the end of thé
frame-lover boss, whereby it supports the
connected shaft, a bevel-wheel on the end of
the vertical shaft below the boss, a station-
ary bevel on the frame-lever support and con-
centric with its axis, and a horizontal shaft
having a bevel-wheel on each end and sup-
ported by the frame-lever, one bevel on the
horizontalshaftengaging the stationary bevel
on the stationary support and the other bevel
engaging and driving the bevel on the verti-
cal shaft at the end of the frame-lever, and
the rotation of the frame-leverabout its pivot
causing the deseribed gearing to operate, sub-
stantially as set forth. ,

2, In a tellurian, the combination of a sta-
tionary support, a frame-lever pivoted to turn
horizontally about its bearing, an integral
boss at the extremity of the lever, havinga
vertical axis, a vertical shaft turning in the
lever-boss and having an integral horizontal-
ly-projecting arm at its upper end, a toothed

In the figures the diameter

wheel at its lower end, a stationary toothed
wheel secured directly to the frame-lever boss,
a vertical shaft turning in a boss at the end
of the projecting arm, a pinion on the lower
end of the latter shaft, engaging the station-
ary wheel on the frame-lever, a wheel on the
upper end of the same shaft, a pinion engag-
ing the latter toothed wheel and connected to
and arranged to rotate the earth-sphere, a
horizontal shaft supported and carried by the
frame-lever, having a toothed wheel at each
end, and a stationary toothed wheel connected
concentrically to the frame-lever support and
engaging and driving the said mechanism in-
tervening between it and the earth-sphere,
substantially as set forth.

3. In a tellurian, the combination of a sta-
tionary support, aframe-lever pivoted to turn
horizontally about its bearing, a boss at the
extremity of thelever,a vértical shaft turning
in the lever-boss, an arm secured to the top
of the said shaft and projecting horizontally
and having a boss at its outer end, a second
vertical shaft held -and turning in the end
boss of the projeeting arm, a toothed wheel
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on each end of the second shaft, a stationary -

toothed wheel secured concentric with and to
the frame-lever boss and engaging the lowér
wheel on the second vertical shaft, a support
for the earth-sphere, connected to the project-
ing arm of the first vertical shaft, a toothed
wheel connected to the earth-sphere and en-
gaging thie upper toothed wheel on the second
vertical shaft, a horizontal shaft carried by
the frame-lever and having a toothed wheel
at each end, and a stationary toothed wheel
connected concentrically to the fraine-lever
support and engaging and driving the said
mechanism intervening between it and the
earth-support, substantially as set forth.

4. In a tellurian, the combination of a sta-

_tionary support,a frame-lever pivoted to turn

horizontally about its bearing and having a
boss at its extremity, a vertical shaft turning
in the bossand having connected thereto the
earth-spheresupport and alsoa toothed wheel,
a stationary toothed wheel connected concer:-
trically to the frame-lever support, a horizon-
tal shaft carried by the frame-lever and hav-
ing one toothed wheel at one end engaging
the stationary toothed wheel and a toothed

. wheel at the other end engaging the toothed

wheel on the vertical shaft, and a motor de-
vice connected to axd arranged to automati-
cally operate the frame-lever and connected
apparatus, substantially as set forth.

5. In a tellurian, the eombination of a sta-
tionary support, a frame-lever pivoted to turn
horizontally about its bearing and having a
boss at its extremity,a vertieal shaft turning
in the boss and having connected thereto
the earth-sphere support and also a toothed
wheel, a stationary toothed wheel connected
concentrically to the framne-lever support, a
horizontal shaft carried by the frame-lever
and having one toothed wheel at one end en-
gaging the stationary toothed wheel and a
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toothed wheel at the other end engaging the
toothed wheel on the vertical shaft, and a
Spring connected to the frame-lever support
and to the frame-lever and arranged to au-
tomatically operate the frame-lever and con-
nected apparatus, substantially as set forth.

_ 0. In a tellurian, the combination of a sta-
tionary support, a frame-lever pivoted to turn
horizontally about its bearing and having a
boss at its extremily,a vertical shaft turning
in the boss and having connected thereto the
earth-spheresupport and also atoothed wheel,
a stationary toothed wheel connected concen-
trically to the frame-lever support, a horizon-
tal shaft carried by the frame-lever and hav-
ing one toothed wheel at one end engaging
the stationary toothed wheel and a toothed
wheel at the other end engaging the toothed
wheel on the vertical shaft, a motor device
connected to and arranged to automatically

_operate the frame-lever and connected ap-

paratus, and a speed-regulating device con-
structed to operate as a dead -weight, con-
nected to the frame-lever, and adapted to con-
trol the motion of the lever, substantially as
set forth. . .

7. In a tellurian, the combination of a sta-
tionary support, a frame-lever pivoted to turn
horizontally about its bearing and having a
boss at its extremity, a vertical shaft turning
in the boss and having connected thereto the
earth-sphere support and also a toothed wheel,
a stationary toothed wheel connected concen-
trically to the frame-lever support, a horizon-
tal shaft carried by the frame-lever and hav-
ing a toothed wheel at one end engaging the

~ . stationary toothed wheel and a toothed wheel
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at the other end engaging the toothed wheel
on the vertical shaft,a motor device connected
to and arranged to automatically operate the
frame-lever and connected apparatus, and a
speed-regulating device consisting of a lever
pivoted to the frame-lever support, a pin on
the toothed wheel of the vertical shaft at the
end of the frame-lever, working ina slot in the
extremity of the second pivoted lever, a sta-
tionary toothed wheel secured concentrically
tothe frame-lever support, and a pinion car-
ried by the second lever and engaging the sta-
tionary wheel and having connected thereto a
balance-wheel, substantially as set forth.

8. In a tellurian, the combination of a sta-
tionary support,a frame-lever pivoted to turn
horizontally about its bearing and having a
boss at its extremity, a vertical shaft turning
in the boss and having connected thereto the
earth-sphere support and also a toothed wheel,
a stationary toothed wheel connected concen-
trically to the frame-lever support,a horizon-
tal shaft carried by the frame-lever and hav-
ing a toothed wheel at one’end engaging the
stationary toothed wheel and a toothed wheel
at the other end engaging the toothed wheel
on the vertical shaft, a stationary toothed
wheel at the top of the hoss on the end of the

frame-lever, a horizontal shaft qarried by the
earth-sphere’s support and having a toothed
wheel at each end,an uprightshaft supporte’d
by and having bearings in the earth-sphere’s
supporb and extending through the center of
the earth-sphere and having a toothed wheel
at its upper end, and means supported above
the earth-sphere by the latter’s support, capa-
bleof supportingand movingthemoon,andthe
stationary toothed wheel on the frame-lever
boss, driving the Liorizontal shaft, the upright
shaft, and the moon-moving apparatus by
means of their toothed wheels when the earth-
sphere support is rotated, substantially as set
forth.

9. In a tellurian, the combination of a sta-
tionary support, a frame-lever pivoted to turn
horizontally about its bearing and having a
boss at its extremity, a vertical shaft turning
in the boss and having connected thereto the
earth-sphere support and also a toothed wheel,
a stationary toothed wheel connected concen-
trically to the frame-lever support, a horizon-
tal shaft carried by the frame-lever and hav-
ing a toothed wheel at one end engaging the
stationary toothed wheel and a toothed wheel
at the other end engaging the toothed wheel
on the vertical shaft, a stationary toothed
wheel at the top of the boss on the end of the
frame-lever, a horizontal shaft carried by the
earth-sphere’s support and having a toothed
wheel at each end, an upright shaft supported
by and having bearings in the earth-sphere’s
support and extending through the center of

the earth-sphere, a stationary toothed wheel :z

secured to the top of the earth-sphere’s sup-
port, a lever pivoted to the upper end of the
said upright shaft, and a pinion at the ex-
tremity of the said lever for supporting and
moving the moon, and the stationary .toothed
wheel on the frame-lever boss, driving the
horizontal shaft, the upright shaft, and the
moon-moving apparatus by means of their
toothed wheels when the earth-sphere’s sup-
port is rotated, substantially as set forth.
© 10. In a tellurian, the combination of an
earth-sphere supporting-and moving appara-
tus, an earth-sphere supported and moved
thereby, an upright moon-apparatus-moving
shaft extending through the earth-sphere, a
stationary toothed wheel supported above the
earth-sphere, a lever pivoted to the upper end
of the upright shaft, a pinion at the extrem-
ity of the said lever for supporting and mov-
ing the moon, and means construected in con-
nection with the said pivoted lever for caus-
ing an inclination of the moon’s orbit during
the revolution of the moon about the earth-
sphere, substantially as set forth. )

In testimony whereof I now affix my signa-
ture in presence of two witnesses.

: SAMUEL M. REAVIS.

Witnesses: ’
OWEN E. BRUMBAUGH,
JAaMES T. IIOCKMAN.
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