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- UNITED STATES

ATENT OFFICE,

“ WORCESTER R. WARNER AND AMBROSE SWASEY, OF CLEVELAND, OHIO.

RUNNING-GEAR FOR REVOLVING DOMES.

BPECIFICATION forming part of Lietters Patent No. 306,197, dated October 7, 1884.

Avpplication filed October 19, 1883,

Do all whom it may concern :
Beitknownthat we, WoRCESTER R. WAR-
NER and AMBROSE SWASEY, of Cleveland, in
the county of Cuyahoga and State of Ohio,
5 have invented certain new and useful Im-
provements in Running - Gear for Revolving
Domes; and we do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others

10 skilled in the art to which it pertains to make

and use the same. ,

Our invention relates to improvements in
the running-gear for revolving domes, more
especially for astronomical observatories; and

15 it consists in certain features of construction

and in combination of parts hereinafter de-
scribed, and pointed out in the elaims. Mech-
anism for revolving heavy domes have usnally
been constructed with a-wall - plate resting

20 upon a suitable foundation, and with what is

known as a ‘‘sole-plate’’ above, upon which
rests the load, and with what is known as
‘‘donical wheels”’ intervening, that roll onthe
wall-plate and carry the sole-plate. Tt is es-

25 sential to the perfect working of the dome that

the conical wheels be held with their axes ra-
dial with the eircle of the wall-plate, not ap-
proximately radial, as in similar construections
heretofore, but absolutely radial. In the con-

30 struction of domes for telescopes, light-houses,
and for some other purposes, it is impracti-.

cable to use radial arms extending from a com-
mon center to guide the conical wheels, In
place thereof the conical wheels have usually

35 been guided by flanges and held approxi-

mately radial by having their axles journaled
in a circular revolving frame known as the
“live-ring.”” Some of the larger telescopes
have domes more than forty feet in diameter,

40 and it is impracticable to construct a live-ring

of such dimensions sufficiently rigid to hold
the conical wheels with the accuracy that is
required. With the former construction the

live-ring was necessarily of great weight, and
45 was supported by the axles of the conical
wheels, thereby causing considerable friction;
also, by reason of the nunequal expansion and
contraction of the parts, the live-ring would
not always conform to the wall-plate. I'or the

(No model.)

purposes aforesaid it is desirable to have the
dome move as easily and accurately as possi-
ble. In view of the present state of the art
and of the facts aforesaid, we have invented
a combination of mechanism for revolving
domes in which, first, each set of conical
wheels is provided with a small frame, in
which the axle of the conieal wheels is jour-
naled, and the frame is gunided and the ¢onical
wheels held in position with their axis always
radial with the circle of the wall-plate by
means of lateral guiding - wheels supported
from the said frame and operating between
circular ways or guides on the wall-plate, and
independent in their adjustment and guidance
of the live-ring, or of the other conical wheel
of the live-ring; and the cone-wheels and at-
tachments, being gunided by the wall- plate,
always conform to it, and are always in proper
position thereon, regardless of the expansion
of the parts; second, with our construction
the live-ring is reduced to a minimam weight,
consisting, in addition to the said frames and
wheels, only of slight conneeting-rods between
the frames, and so flexible laterally as not to
cramp the wheels or interfere with their ad-
justment and guidance as aforesaid.

In the drawings, Figure 1 is a view in per-
spective of a portion of our improved run-
ning - gear in which the wall - plate, sole-

plate, and two sets of conical wheels and

their.connections and attachments are shown,
and algso a portion of the dome and the
mechanism for guiding the same. Fig. 2
is a side elevation showing the manmer of at-
taching a connecting-rod with the conieal
wheel-frame by means of an expansion-joint.
Fig. 3 is'a transverse section of a portion of
the dome, through one of the girders, showing
also the upper end of an armature. IFig, 4 is
an elevation of conieal wheels and frame and
a portion of an armabure, and in vertical sec-
tion shows the sole-plate, wall-plate, and the
lateral guiding-wheels and attachments. IMig.
5 is a plan view of a modication where the
arms of adjacent conical wheel-frames extend
toward each other and have in common a sin-
gle guiding-wheel. Iig.6isan-elevation of an
eccentric spindle for a guiding-wheel.
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A, B, and Crepresent,respectively,aportion
of the wall-plate, sole-plate, and dome.

D represents conical wheels, each set having
a common axle journaled, respectively, in the
frames d. The end wheels of each set roll on
the wall-plate,while the center wheels carry the
These sets of conical wheels are alike,
and are of such shape that when in their
proper positions, with their axes radial with
the circle of the wall-plate, lines across the
faces of sets of conical wheels will meet at the
axis of the wall-plate. The top surfaceof the
wall-plate, that forms tracks upon which the
said end wheels travel, has aslight inclination
in cross-section, the outer edge being the low-
est, so that when the conical wheels are in po-
sition a radial line across the top of a set of
wheels will be horizontal. The frames d are
connected by the rods I7, that may be thin and
flexible sidewise, but are sufficiently stiff ver-
tically to hold the frames d from tilting. One
or more of the connections between the rods B
and the frames d are made with an expansion-
joint, preferably as shown in TFig. 2, that al-
lows the live ring to adjust itself circumfer-
entially, and to always conform to the wall-
plateé, regardless of expansion or contraction.

Bach end of each of the frames d, asshown in
Fig. 1, has a hub, d', pendent from the frame,
and provided withavertical central bore that
forms a socket in which is fitted and secured
by set-screws @, respectively, the upper por-
tions of the eccentricspindles F. On the lower
portions of these spindles are journaled, re-
spectively, the guiding-wheels G;that are held
in position vertically by a screw and washer,
as shown at f, Fig. 4. There is an offset in
the céntral portion of these spindles, as shown
more clearly in Ifig. 6, so that the two parts of
the spindle have separate axes that are par-
allel with each other, forming a crank or ec-
centric. The collar shown in the central
part of the spindles ¥y have holes, as shown
in Fig. 6, or be provided with other means by
which the spindles may be turned in their re-
spective sockets. The guiding-wheels G op-
erate between fracks or ways formed on the
inner edges of the wall-plate, as shown in
Fig. 4. These tracks or guides embrace the
wheels G so closely that when the wheels en-
gage the track on one side there will be ouly
Just enough clearance between the wheel and
the opposite track or guide to avoid the rub-
bing or friction of the parts. Asthese wheels
practically cannot move laterally, it follows
that when the spindles F are turned by means
of their being eccentric, as aforesaid, the ends
of the frame d are turned laterally, and this
furnishes an accurate means of adjustment,
whereby the conical wheels may be brought
and held with their axes radial to the axis of
the wall-plate. The live-ring and sole-plate
are designed to move coneentrically with the
wall-plate, and this movement should be as
perfect as possible. The small clearance of
the wheels G, as aforesaid, admits only of a lat-

eral variation that is so small as to be hardly
perceptible, yet the counstruction is such that
ordinarily even thisslight variationisavoided.
The inclination, as aforesaid, of the tracks on
the wall-plate on which the conical wheels
travel tends slightly to work the conical whee!s
outward, by means of which the guiding-
wheels G press gently against the outer guid-
ing-track, and never engage the inner track
except by some disturbing cause—such, for in-
stance, as dirt on the track—and in sueh a case
the inner track acts as a safety-guide.

I represent armatures attached to the sole-
plate and to the girders of the dome. These
armatures extend below the live-ring, and are
provided with eccentric spindles H' and lat-
eral wheels I, similar in construction to the
spindles I' and the wheels G. By means of
the eccentricity of the spindies H', the wheels
H* are brought to bear against their track on
the inner eircumference of the wall-plate, as
shown in Fig. 4. By thismeans the sole-plate
and dome are guided and held in their place
laterally independent or the live-ring or coni-
cal wheels. These armatures are provided
each with a hook or lateral projection, %, ex-
tending under the ledge ¢ on the wall-plate.
These two parts ordinarily do not touch each
other, but are in close proximity, and form
what might be called a ¢‘safety clutch”’ or

70

75

8o

85

g2

95

“guard,”” that would hold the dome from dis- -

placement in case of high winds or other dis-
turbing forees. If, at such times, the dome
should be foreed a trifle to one side, its hori-
zontal position would not be disturbed, be-
cause, as aforesaid, the conical wheels are level
on top. It may be said of the wall-plate
that it should be fitted with great care and ac-
curacy, and that the guides or tracks for the
wheels G and H* should be parallel with each
other, and that all of the dressed surfaces of
the wall-plate shonld be made concentrie with
a common axis.

J and J' are plates, the one extending down-
ward from the dome and the other extending
upward from the wall-plate, and are both pro-
vided with lateral plates extending toward and
overlapping each other. This part of the de-
viee is to exclude as far as possible wind, dast,
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&e., and the overlapping lateral plates should”

be as close to each other as is practicable with-
out contact.

In the modification shown in Fig. 5 a single -

guiding-wheel, &, is supported midway Dbe-
tween two sets of conical wheels by arms &,
that extend from the frames d into recesses in
the ends of the block g, when, by means of set-
screws shown, the arms are so adjusted as to
bring the axes of the attached conical wheels
in radial lines; as aforesaid. These blocks g
supportthespindles on which the guide-wheels
G are journaled.

The gpindles may be straight, and may be
rigidly attached to the blocks g, -as all of the
adjustments are made by the aforesaid set-
serews in the ends of the blocks g.
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What we claim is—

1. In running-gear for revolving domes, the
comDbination, with a frame and guiding-wheels
supported by said frame, of tracks or ways on
the wall-plate of the structure on which coni-
cal wheelsinsaid frame travel, and several se-
ries of conical wheels, each series having a
common spindle which is journaled in the
frame, substantially as set forth.

2. In running-gear for revolving domes, the
combination, with several series of conical
wheels, of lateral guiding-wheels operating
between circular ways or guides on the wall-
plate, and provided with suitable connecting

meéchanism connecting adjacent lateral wheels

with the intervening conical wheels, so that
cachsetofconical wheelsisguided independent
of the live-ring or of the other conical wheels
in the live-ring, sabstantially as set forth.

3. In running-gear for revolving domes, the
combination, with a suitable wall or base and
a dome, of conical wheels on which the dome
rests and moves, lateral guiding-wheels and
frame connecting the conical wheels with the
guiding-wheels, whereby the former are guid-
ed by tbe latter, substantially as set forth.

4. In running-gear for revolving domes, the
combination, with a base or wall and dome, of
two or more series of intermediate conical
wheels, frames in which the several series of
wheels are journaled, and an eccentric spindle
secured to each frame and provided with a
guiding-wheel, substantially as set forth.

5. In running-gear for revolving domes, a
live-ring provided with one or more expan-
sion-joints, whereby the live-ring is made self-
adjustable circumferentially, substantially as:
described.

197 3

6. In running-gear for revolving domes, ar-
matures attached to the sole-plate, and pro-
vided each with a lateral wheel journaled on
an eccentric spindle, substantially as set forth.

7. In running-gear for revolving domes, the
combination, with a base or wall, a wall-plate
provided with the ledge «, and a dome, of in-
terniediate devices for supporting the dome,
the armatures secured to the dome, and provid-
ed with lugs extendinglaterally under theledge
a, and guiding-wheels journaled to the lower
ends of the armature, substantially as set forth..

8. In ranning-gear for revolving domes, the
combination, with the armature H, provided
with the eccentriespindle H', the lateral wheel
H?, and the lug or hook %, of the ledge @, in-

tegral with the wall-plate, substantially as s

shown and described.

9. In running-gear for revolving domes, the
combination of a frame, d, containing one or
more conical wheels, and guiding-wheels G,
traveling between suitable cireular guides,
said guide-wheels determining the position of
said frame, and thereby determining the radi-
al position of the axes of the conical wheels
journaled in said frame, substantially as set
forth.

In testimony whereof we sign this specifica-
tion,in the presence of two withesses, this 12th
day of October, 1883.

WORCESTER R. WARNER.
AMBROSE SWASEY.

Witnesses:
ALBERT E. LyNCH,
GEo. W. KINa.
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