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UNITED STATES

PATENT OFFICE.

WILLIAM R. DUNHAM, OF TROY, NEW HAMPSHIRE.

TELLURIAN.

SPECIFICATION forming part of Letters Patent No. 493,988, dated March 21, 1893,
Application filed May 9, 1892, Serial No 482,295, (Ne model) )

To all whom it may concern:

Beit knownthat I, WiLLIAM RUSSELL DUN-
HAM, of Troy, in the county of Cheshire and
State of New Hampshire, haveinvented a new
and Improved Tellurian, of which the follow-
ing is a full, clear, and exact description.

The object of the invention is to provide a
new and improved tellurian, which is simple
and durable in construction, and arranged to
illustrate the motion of the earth and its path
around the sun, the movement of the moon,
the eclipses, and the tides on the earth.

The invention consists of certain parts and
details and combinations of parts, as will be
hereinafter described and then pointed outin
the claims.

Reference is to be had to theaccompanying
drawings forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in all the figures.

Figure 1 is a side elevation of the improve-
ment. Fig. 2 is a sectional plan view of the
same on the line 2—2 of Fig. 1. Fig. 3 is an
enlarged sectional side elevation of the arm
for supporting the moon. Fig. 4 is an en-
larged sectional side elevation of the earth
and means for actuating the same. Fig. 5 is
a side elevation of one of the tide water indi-
cating disks. Figs. 6 and 7 are perspective
views of cones representing the shadows of
the earth. Fig. 8is a perspective view of the
supporting block for the said cones. Figs. 9
and 10 are perspective views of cones to rep-
resent the shadows of the moon; and Figs. 11,
12 and 13 are perspective views of the sup-
porting device for the tide water indicating
disks. »

The improved tellurian is provided with a
suitably constructed base A, earrying a post
B, on the upper end of which is secared an
arm C,supporting a pin ¢/; on which is mount-
ed to turn loosely a ball D, representing the
sun. Thus, the axis of the latteris eecentric
to the axis of the post B which position .cor-
responds to the eccentrical position of the
sun in relation to the earth’s orbit in the
heavens. On the latter is fixedly secured a

gear wheel E, in which meshes a small pin-
ion E’, provided with a hub E? mounted to
rotate loosely in a suitable bearing formed
near the outer end of an arm F, fulerumed
loosely on the post B and extending directly

over the gear wheel E.

for conveniently turning the said arm so that
the pinion B’ turns on the large fixed gear
wheel E, for the purpose hereinafter more
fully desecribed.

‘Within the hub E? of the pinion E’ is mount-
ed to rotate a shaft &, extending through an
arm F?, also loosely fulerumed on the post B,
and extending under the fixed gear wheel E
directly below the arm F, with which the said
arm- F* moves on account of engaging the
shaft G. On the lower end of the latter is se-
cured a gear wheel G, in mesh with an inter-
mediate gear wheel G2 rolling off a smaller
gear wheel G fixedly secured on the post B
below the arm F? as will be readily under-
stood by reference to Fig. 1.

On the upper end of the shaft G is secured
one end of a frame H,in which is journaled a
sleeve I, standing at an angle to the shaft G
and carrying a ball J, representing the earth,
the said sleeve I being the axis of the latter.
On the sleeve Iissecured a pinion I’,in mesh
with a gear wheel I? secured on the hub E?
of the pinion E’, so that when the latter is ro-
tated by moving the arm F around so that
the pinion turns on the gear wheel, then the
said gear wheel I® rotates the pinion I’, which
latter imparts a rotary motion to the sleeve I,
so that the earth J is rotated. The propor-
tion of the gear described is such that at every
complete revolution of the arm F,the earth J
has revolved three hundred and sixty-five
times. , ,

-Within the sleeve I is journaled a shaft K,
carrying at its upper outer end on the top of
the earth J, an arm L, supporting a small ball
N, representing the moon, Thearm L is pref-
erably made in sections L/, 12 13, LY, 15, con-
nected with each other by pivots, as shown,
the section L* being however, in the form of
a tube or sleeve in which section 12 is held by
friction, yet not so tightly as to prevent it
from being turned by force applied manually
as required to give the proper position to the
moon relative to the earth and the sun. A
rotary motion is given to the shaft K from the
sleeve I for the purpose of revolving the moon
N around the earth J in the proper time, and
for this purpose the lower end of the sleeve I
carries a pinion K’,in mesh with a gear wheel

The extreme outer-
end of the arm F is formed with a handle F’,
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K2, mounted to turn loosely on a stud K3, se-
cured in the frame H.

On the face of the gear wheel K*issecured
a pinion K¢ in mesh with a large gear wheel
K5, attached to the lower end of the shaft K,
so that when the sleeve I is revolved, as pre-
viously described, a rotary motion is trans-
mitted from the said sleeve to theshaft X by
the pinion K’, the gear wheel K? the pinion
K* and the gear wheel K5 Thus the moon
ball or globe N is rotated slower than the
earth ball J,and so makes some thirteen revo-
lutions around the latter during each com-
plete cireuit of the earth ball around the sun
ball D. Now, it will be seen that when the
operator takes hold of the handle F’ and
swings the arm F around, then the earth J is
revolved on its axis, the sleeve I, and the lat-
ter is carried around in the frame I revolv-
ing with the shaft G, which latter receivesits
motion from the train of gear wheels G/, G?
and G? as previously described. Thus, the
position of the earth relative to the sun D is
fully illustrated by making one cowmplete
revolution of the arm T, the said revolution
representing one full year of our time. At
the same time,the moon N swings around the
earth J owing to the connection of the sleeve
I with the shaft K, as above described.

In order to illustrate eclipses, I provide
cones O and O/, which represent the shadows
of the earth and are adapted to engage with
their hollow base ends part of the earth J, as
shown in Fig. 1. The cone O represents the
earth shadow while the other cone O’ is cut
out, as at O?% for representing partial and
total eclipses of the moon. The cones O and
O’ are adapted to be attached to a block P,
provided with a dovetail P, fitted to slide on
the forked end Q’of a plate Q, throngh which
plate passes the sleeve I, sothat the said plate
Q is moved inward or outward according to
the position of the frame H in which the said
sleeve I is journaled. The inner end of the
plate Q is provided with two rods R, extend-
ing inwardly and fitted to slide in suitable

" bearings in theframe C? attached on asleeve
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C®, mounted to rotate loosely on the pin C’
carrying the sun D.

In order to attach each block I’ to the re-
spective cone O or O’ each of the latter is pro-
vided with a slot 0% adapted to be engaged
by a button P? mounted to turn on the top
of the block P and adapted to pass through
the slot 0%. When the said button has been
passed through the slot it is given a quarter
tarn so as to engage with its head the inner
surface of the cone,thereby attaching the lat-
ter to the block. In order to place the cone
in the proper position,the block P is slid over
theforked end Q’ of the plate Q until the base
end of the cone engages part of the earth J.

The shadow of the moon is represented by
cones S and 87, of which thelatteris the frus-

tum of a cone, and each is provided at its |

base end with a hook 87 adapted to engage
the last section L of the arm L, so as to hold

the respective cone S or 8 in position on the
moon, the base end of each cone engaging one
half of the moon, as plainly shown in Fig. 1.
Tt will be seen that by moving the arm F
around, as above deseribed, the frame H is
carriedaround by its revolving shaft G, sothat
a sliding motion is given to the plate Q to
bring the cone O or O’ into the proper posi-
tion, the cones sliding with their blocks P on
the forked end Q’of the plate Q according to
the position of the earth J. ,

In order to demonstrate the tides, I provide
two disks T and 1", see Figs. 4 and 5, made
in the shape of spherical segments, the inner
surface corresponding to the periphery of the
earth, as shown in the figures referred to.
The disk T is supported on arod T? attached
to a block T3, fitted toslide in the forked end
Q’ of the plate Q. The other disk T’ is sup-
ported on an arm T formed on its lower end
with a head T5, part of which is notched toen-
gage a slot Q?, formed in the top of the plate
Q, as will be readily understood by reference
to Figs. 2 and 4. The oufer end of the slot
Q? is enlarged for the passage of the head T®
to engage the reduced part with the slot.

In order to hold the rod T* with the disk T
in position aspring plate T%, is attached to the
said rod above the head T%, the said spring
plate resting on top of the plate Q, to clamp
the head T% on the under side of the plate Q
to hold the disk TV in place.

Theriseand fall of the tide are illustrated at
the time the arm F 1is in the position shown
in dottedlinesin Fig.1,thatis when the earth
J is at the aphelion position, that is nearest
to the sun. '

It will be seen that the gear wheel E repre-
sents the earth’s orbit, so that when the arm
Fis swung over the said wheel, the earth trav-
els around the sun and as theaxis of the lat-
ter is set eccentric to the axis of the said gear
wheel, on the post I3 of which swings the arm
T, the proper orbit is obtained. ,

By the arrangement of gear wheels G/, G?
and G3, and the frame I held on the shaft G
of the said gear wheel G’, the same relative
inclination of the earth’s poles is maintained
tothe planeof the earth’s orbit while the earth
is executing its vearly journey around-the
sun.

The cone S represents the fulllength of the
moon’s shadow, and is used to illustrate the
partial and annular eclipse of the sun, while
the frustum of a cone 8’ isused to illustrate
the total eclipse of the sux.

In ordertoillustrate the eclipse of the moon
the cone O’ having the recess O? is used in
connection with the earth J as ahove de-
seribed.

It is understood that the eclipse of the
moon is only demonstrated when the earth is
in a perihelion position; thatis farthest from
the sun, as shown in Fig. 1.

In order to illustrate the tides, the earth J
is placed at a point or place in its orbit near-
est to the sun, see dotted linesin Fig.1. The
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two disks T and T” are then placed in position
on the arm Q,as illustrated in Fig. 4, and the
earth J is revolved very slowly in its yearly
path by moving the arm F as described. The
edge of the disks represents low tide while
its convex and central portion illustrates high
tide. Now, a person being at a place of low
tide, the earth revolves or carries him for six
hours so to speak, into deep water, six out,
8ix in and again six out, thus making twenty
four hours. It will be observed that during
the earth’s yearly journey around the sun,
the inclination of the axis of the earth is in-

clined to the plane of the earth’s orbit, so as -

to demonstrate the change of seasons.
Having thus fully described my invention,
I claim as new and desire to secure by Letters
Patent—
1. In a tellurian, the combination with a
frame mounted to turn, of a sleeve journaled
in the said frame and set at an angle to the

axis of thepivot of the said frame, a ball held

on the said sleeve, and two opposite disks
which have a concavo-convex form and made
thickest at the middle and gradually thinner
from that point to the edge, the same ar-
ranged in conjunction with the said ball to
indicate the position of the tides, substantially
as shown and described.

2. In a tellurian, the combination with a
ball representing the sun, of an arm mounted
to swing and having its fuleram eccentric to
the support of the said ball, a frame secured
on a shaft mounted to turn in the said arm,
a sleeve journaled in the said frame and set
at an angle to the said shaft, a ball attached
to the said sleeve and revolving with the same
when the arm swings around, means, sub-
stantially as described, for imparting a rotary
motion to the said sleeve and the said frame
on swinging the said arm, a shaft journaled
in the said sleeve and deriving its rotary mo-
tion from the latter by intermediate gear
wheels, and an arm supported on the said
shaft and earrying a ball representing the
moon, the said arm being made in sections
jointed together, substantially as shown and
deseribed. )

3. In a tellurian, the combination with a
ball representing the sun, of an arm mounted
to swing and having its fulerum eccentric to
the support of the said ball, a frame secured
on a shaft mounted to turn in the said arm,
a sleeve journaled in the said frame and set
at an angle to the said shaft, a ball attached
to the said sleeve and revolving with thesame
when the arm swings avound, means, substan-
tially as described, for imparting arotary mo-

tion to the said sleeve and the said frame on
swinging the said arm, a shaft journaled in
the said sleeve and deriving its rotary motion
from the latter by intermediate gear wheels,
and an arm supported on the said shaft and
carrying a ball representing the moon, the
said arm being made in sections jointed to-
gether, one of the sections being mounted to
turn in the adjacent section, substantially as
deseribed.

4. In a tellurian, the combination with a
ball representing the sun and a frame adapted
to rotate around the center on which said ball
is fixed, of a sleeve journaled in the said frame
and standing at an angle to the axis of the
pivot of the said frame, a ball secured on the
said sleeve and rotating with the same, a plate
engaged by the said sleeve, and a cone fitted
to slide on the said plate and having its base
end engaging the said ball, substantially as
shown and described.

5. In a tellurian, the combination with a
ball representing the sun and a frame adapted
to rotate about it, of asleeve journaled in the
said frame and standing at an angle to the
axis of the pivot of the said frame, a ball se-
cured on the said sleeve and rotating with the
same, a plate engaged by the said sleeve, a
block fitted to slide on the said plate, and a
hollow econe adapted to beattached to the said
block and arranged to engage with its base
end part of the said ball, substantially as
shown and described.

6. In a tellurian, the combination with a
ball representing the sun, a frame adapted
to travel around the center on which said ball
is fixed and a ball representing the earth, of
an adjustable arm, which is made of jointed
sections and mounted on the axis of the earth
ball to swing with it, a ball attached to the
outer end of such arm, and a cone having its
base contiguous to the last mentioned ball,
substantially as deseribed.

7. In a tellurian, the combination with a
ballrepresenting the sun and a sleeve mounted
to turn and journaled in a revolving frame,
of a ball representing the earth and secured
on the said sleeve, a shaft mounted to turn in
the said sleeve, an adjustable arm attached
to the said shaft and made in sections, a ball
attached to the outer section of the said arm,
and a cone adapted to engage with its base
end the last mentioned ball, substantially as
shown and deseribed.

- WILLIAM R. DUNHAM.

Witnesses:

HENRY L. BARNARD,
MEeLVIN T. STONE,
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