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To all Luhon it may concern: 
Be it known that we, GEORGE W. HOUGH, 

of Evanston, Cook county, Illinois, and WIL 
LIAM SCHERZER, of Chicago, in the county of 

5 Cook and State of Illinois, have invented cer. 
tain new and useful Improvements in Astro 
nomical Domes; and We dohereby declare that 
the following is a full, clear, and exact de 
scription thereof, reference being had to the 

Io accompanying drawings, and to the letters of 
reference marked thereon, which form a part. 
of this specification. 
This invention relates to improvements in 

revolving domes for observatories and simi 
lar structures, having reference more espe 
cially to means for sustaining the Weight of 
the dome, adapted to enable the same to be 
turned or rotated easily or by the applica 
tion of little power; to features of construc 
tion in the movable shutter or device for 
closing the opening or slot in the dome 
through which observations are made; to im 
provements in devices for actuating the dome, 
and to other features of such structures, as 
will hereinafter fully appear. 
The invention consists in the matters here 

inafter described, and pointed out in the ap 
pended claims. In the accompanying drawings, illustrating 
our invention, Figure 1 is a side elevation of 
the dome and shutter, the lower portion of 
the dome, together with its Supporting-Wall, 
being shown in central vertical section. Fig. 
2 is a sectional plan view of said parts, taken 
on the indirect line 22 of Fig. 1, so as to show 
the bottom ring of the dome in one half of 
the view and the top of the supporting-wall 
and the supporting wheels or rollers in the 
other half of the same. Fig. 3 is a detail sec 
tion taken on line 33 of Fig. 4 through the 
base-ring of the dome and the top of the Sup 
porting-wall, showing One of the supporting 
wheels in side elevation with its supporting 
frame partially in section. Fig. 4 is a side 
elevation of the parts shown in Fig. 3, as 
viewed from the inside of the dome. Fig. 5 
is an enlarged detail section through the bear 
ings of one of the supporting-wheels, showing 
the details of construction thereof. Fig. 6 is 
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5o a side elevation, as viewed from the inside of 

the dome, of one of the horizontal guide 
wheels by which the dome is held from shift 
ing on its seat. Fig. 7 is a vertical section of 
the same, taken upon line 77 of Fig. 6. Fig. 
8 is a plan view of the shutter and parts sup- 55 
porting the same. Fig. 9 is a rear elevation 
thereof. Fig. 10 is an elevation showing the 
supporting-track for the free end of the shut 
ter and parts adjacent to the same. Fig. 11 
is a cross-section through the shutter and ad- 6o 
jacent parts of the dome when the shutter is 
closed, taken upon line 11 11 of Fig. 8. 
As illustrated in the said drawings, A in 

dicates the dome as a whole, said dome con 
sisting of a hollow metal shell, which is pref- 65 
erably made hemispherical in shape. 

Bindicates the supporting-wall of the dome, 
which is circular, as seen in plan view, and of 
approximately the same diameter as the lower 
part of the dome, which rests thereon. 
A dome for use in connection with the main 

features of construction constituting our in 
vention may be constructed in its details in 
any Well-known Or preferred manner. As 
herein shown, the dome is made as follows: 
A is a horizontally-arranged base-ring, 

which forms the main supporting part or 
fraine-piece of the dome proper. Said base 
ring is formed of a plurality of cast segments 
C, a, which are rigidly secured together, end 8o 
to end, preferably by bolts, the ring being 
made of considerable width horizontally and 
having an approximately-flat bottom surface 
and strengthening ribs or flanges on its upper 
surface, arranged as clearly shown in Figs. 285 
and 3. The frame of the upper part of the 
dome consists of a plurality of curved radi 
ally-arranged ribs a'a', over which is placed 
and secured an external covering or layer of 
sheet metal A. The frame-ribs a' a' are se- 9o 
cured to the outer flange of the base-ring A', 
and a set of additional vertical ribs a a are 
secured to the inner flange of said base-ring 
and extend upward, and are secured at their 
upper ends to the main ribs a', thereby act- 95 
ing as braces to give additional rigidity to 
the dome structure. The Weight of the dome 
is sustained by a plurality of bearing wheels 
or rollers C C C, which are mounted in sta 
tionary bearings on the top of the wall B, with Ioo 
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their axes of rotation arranged radially with 
reference to the center of motion of the dome, 
and which are adapted to bear against the 
under surface of the base-ring A' of the dome. 
To afford a smooth and accurate bearing-sur 
face for the said rollers, said bearing-ring, as 
clearly shown in Fig. 3, is provided on its 
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under surface with a broad or flat rib a, 
which is finished on its under surface by plan 
ing or otherwise. 
Each of the several bearing-wheels C is sus 

tained in a supporting-frame D, having bear 
ings for the wheels and constructed as fol lows: D' is the base-plate of the supporting 
frame, which is provided with two upwardly 
extending arms D* D°, located inside of and 
outside of the bearing-wheel and provided at 
their upper ends with bearings D'D' for the 
journals c c, Fig. 5, of the said bearing-wheels. 
The bearings D may contain any well-known 
or desired form of anti-friction device to in 
sure the easy rotation of the bearing-wheels. 
As herein shown, said bearings Dare pro 
vided with internal cylindric bearing-surfaces 
considerably larger than the journals c c, and 
between said journals and the said bearing 
surfaces are placed cylindric anti-friction 
rollers did, while to take the end thrust of 
the journals the boxes are provided with caps 
d', within which are formed annular grooves 
d', containing one or more halls or rollers d', 
which bear against the ends of the journals 
and roll around in said grooves as the jour 
mals revolve. For the main purposes of our 
invention, however, that form of anti-friction 
roller-bearing containing spheres or balls 
may be used, or any other form of anti-fric 
tion device may be employed in place of that 
shown. 
The supporting-frames for the bearing 

wheels C, consisting of the base-plate D and 
arms D', instead of being affixed immovably 
to the Supporting-wall B, are adjustably sus 
tained thereon in such manner that the said 
supporting-frames and the bearing-wheels 
may be moved vertically as well as shifted in 
their angular position. The vertical adjust 
ment of said supporting-frames with reference 
to the supporting-wallis to enable the bearing 
wheels to be adjusted accurately to the same 
horizontal plane; or, in other words, to en 
able said wheels to be adjusted so that they 
will carry equally the weight of the dome, 
notwithstanding any changes which may oc 
cur by the wearing of the parts or from other 
causes. The shifting of the angular position 
of the said supporting-frames and bearing 
wheels is desirable in order that the periph 
eral surfaces of said bearing-rollers (which 
are made slightly conical, as indicated by the 
dotted lines in Figs, 2 and 3) may be brought 
to bear accurately on the base-ring A' of the 
dome. 
Any one of a great number of well-known 

devices may be employed for securing the 
vertical adjustment of the said supporting 
frames or the roller bearings; but we have 
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Fig. 3. 

herein shown a form of adjusting device for 
this purpose which we have found to be ad 
vantageous in practice, and which forms part 
of our invention. Such adjusting device is 
made as follows: E is a bearing-plate placed 
upon the top of the supporting-wall B, be 
neath the bottom plate D' of the supporting 
frame D, and e e are set-screws inserted 
through the plate D'' and bearing at their 
lower ends against the said plate E beneath 
it. Said set-screws serve to sustain the weight 
of the supporting-frames and bearing-wheels, 
together with the dome resting thereon, and 
by turning the same tip or down said Sup 
porting-frames may be raised and lowered, 
either at their inner or outer parts, or both, as 
may be found necessary or desirable in ad 
insting the vertical 
the wheels. 
We have herein shown each supporting 

frame as provided with four set-screws ee e 
e, two at the inner and two at the outer part 
thereof; but similarly-acting set-screws may 
be otherwise disposed, as found convenient or 
desirable. 
For holding or clamping the supporting 

frames rigidly in place after they have been 
vertically adjusted by the use of the set 
screws e e, other bolts e'e' are employed, 
which are preferably arranged in alignment 
with the bearing-face of the wheel, pass 
through the plates D and E, and engage nuts 
secured in the supporting-wall, said bolts be 
ing provided with heads which bear against 
the said plate D in the manner illustrated in 

By turning said bolts e'e' down 
against the plate D, after the position of the 
bearing-wheels has been properly adjusted by 
means of the set-screwsee, the bearing-wheels 
will be held rigidly from horizontal or other 
movement, - 

For convenience in construction of the 
parts, each nute' consists of a tube embedded 
vertically in the supporting-wall and pro 
vided with an internal screw-thread to en 
gage with the lower end of the bolt e', said 
tube being provided at its lower part with a 
transverse pin or cross-piece e', which pre 
vents the tube being drawn upwardly out of 
the wall. 
Means for holding the dome centrally in 

position are provided, as follows: F F Findi 
cate a plurality of horizontally - arranged 
guide-rollers, which are supported from the 
retaining-wall inside of the base-ring A' of 
the dome and which bear against an annular 
bearing-surface a', formed on said base-ring. 
Said bearing-rollers are mounted in brackets 
G G, which are attached at their lower ends 
to the supporting-wall B and extend up 
wardly to a point opposite the said base-ring 
A', said brackets G. G being provided with 
connecting-pieces or cross-girts G. G', located 
above and below the said bearing-roller F 
and having bearing-boxes g g for the jour 
nals of said roller. Said bearing-boxes are 
preferably provided with anti-friction rollers 

and angular position of 85 
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arranged in the same manner as the corre 
sponding parts shown in Fig. 5 and hereinbe 
fore described. The brackets G. G. are here 
in shown as arranged vertically and as at 
tached to the wall by means of a horizontal 
plate G*, which is bolted to the top of the 
wall and extends inwardly beyond the same, 
and to which said brackets G-G are connected 
by means of angle-pieces g g', said brackets 
being afforded a strong and rigid connection 
with the wall by being secured to the face of 
the wall at a point considerably below said 
plate by means of bolts gg, inserted through 
the lower parts of the brackets and into the 
wall. As a separate and further improve 
ment, said base-ring A' is provided with an 
inwardly-extending flange a, upon which the 
bearing-surface a' is formed, and the brack 
ets G. G. are provided with overhanging arms 
or projections G G which extend over said 
flange a, preferably without touching the 
same, and act as a safety device to prevent 

25 

the possibility of the dome being lifted from 
the bearing-wheels by strong winds. 

Devices for turning the dome by hand are 
provided, as follows: His a gear-wheel located 
between two of the supporting-wheels C C, 
and mounted in a supporting-frame H', con 
structed in the same manner as the support 
ing-frames D of the bearing-wheels. Said 
gear-wheel is adapted to engage a curved 
rack H, attached to or formed upon the lower 
surface of the base-ring A', as clearly shown 
in Figs, 3 and 4. Said gear-wheel II is mount 
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with a sprocket - wheel H. 

ed upon a shaft H, which extends through 
the journal-bearing inwardly past the inner 
face of the supporting-wall B and is provided 

Around said 
sprocket-wheel His placed an endless chain 
H, which passes over a chain-pulley H, about 
one-third the size of the upper one, and lo 
cated at a point near the floor of the apart 
ment covered by the dome. By means of a 
crank on the pulley H'the wheel H and gear 
wheel H may be easily, turned, as desired, 
thereby enabling the dome to be rotated to 
bring the slot or opening therein to any de 
sired point. 

For the purpose of making a close joint be-, 
tween the lower edge of the dome and the top 
of the supporting-wall B the following con 
struction is employed: B'is an annular metal 
flange or plate attached to the said wall B 
outside of the bearing-wheels and extending 
upwardly therefrom to a point near the lower 
edge of the dome. A is a similar metal flange 
attached to the outer part of the base-ring A 
and extending downwardly outside of and 
overlapping the said flange B'. In the par 
ticular construction herein shown, Fig. 3, the 
flange B' is arranged flush with the outer sur 
face of the supporting-Wall, and inasmuch as 
the outer margin of the base-ring is smaller 
in diameter than the said flange B' the flange 
A is therefore extended outward over the top 
of the said flange B' and then downward, in 
the manner illustrated. - 

In observatory-domes as heretofore con 
structed the dome itself has commonly been 
provided with a deep depending flange or 
apron extending downwardly, so as to sur 
round and protect the anti-friction wheels or 
rollers which support the dome. Such deep 
flange adds much to the weight of the dome 
and increases, therefore, the difficulty of turn 
ing it, a result which is avoided in the con 
struction herein illustrated, for the reason 
that the weight of the flangeB', which forms 
the main part of the wall surrounding the 
Supporting-wheels, is carried by the wall, and 
the dome is required to support only the weight 
of the relatively narrow and light flange A, 
which overlaps the top of the same. 
I indicates a swinging shutter by which the 

slot or opening in the top of the dome is closed 
to exclude the weather, and which is adapted 
to be shifted to one side of said slot for open 
ing the latter at the time of making observa 
tions. Said shutter consists of a suitable 
sheeting or covering applied to a frame I'', 
which extends entirely over the dome and is 
mounted at its end remote from the opening 
or slot on a vertical pivot located near the 
base of the dome, while at its opposite end, 
or that nearest the slot, it is provided with 
wheels or rollers JJ, which rest upon a hori 
Zontal track J, and thereby sustains the 
weight of the free or movable end of the shut 
ter. The said frame I of the shutter is herein 
shown as consisting of two bars ii, which are 
parallel throughout the length of the shutter 
proper, or that part which comes opposite or 
over the slot in the dome, and are converged 
or brought together from the upper end of 
said shutter proper to the point at which the 
are pivotally connected with the dome. The 
space between said frame-bars opposite the 
slot or opening is covered by a strip or layer 

of sheet metal, Figs. 8 and 11, while that 
part of the frame between the upper end of 
the slot or opening and the pivot of the frame 
consists simply of an open frame-work con 
sisting of the frame-pieces i' i' and suitable 
cross-bracing, as illustrated in the drawings. 
The pivotal support for the shutter consti 

tutes an important part of our invention, and 
is made as follows: I is a journal bearing or 
pivot arranged vertically and attached to the 
lower end or point of the shutter-frame I’. 
Said journal bearing or pivot is mounted in a 
bearing K, which is secured to the base-ring 
A? of the dome, Figs. 1, 8, and 9. Said bear 
ing K, in the particular construction illus 
trated, is sustained at some distance from the 
base-ring by means of a bracket k, bolted to 
the said base-ring in the manner illustrated. 
I is another vertical journal bearing or pivot 
attached to the shutter-frame I'', above and 
in alignment with the journal-bearing I. 
Said journal or pivot I' is engaged with a bear 
ing L, which is rigidly sustained from the 
frame of the dome by means of suitable arms 
or brackets, (herein shown as consisting of two 
inclined braces L. L.) which are secured at 
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their upper ends to said bearing and are at 
tached at their lower ends to the base-ring A' 
conveniently by means of brackets L, bolted 
to said base-ring in the manner illustrated, 
Fig. 8. The two bearings K and L, arranged 
at a considerable distance vertically one from 
the other in the manner shown, hold the shut 
ter in an upright position while allowing the 
free end of the same to be easily moved or 
shifted. The employment of two bearings, 
furthermore, insures steadiness in the shutter 
when the same is subjected to high winds or 
Storms. 
The track J' for the supporting-rollers JJ 

at the free or swinging end of the shutter is 
sustained from the dome, preferably by means 
of bracketsji, extending outwardly from the 
base-ring of the dome, said track being curved 
or bent to a circle the center of which is co 
incident with the vertical pivot of the shut 
ter. The wheels or rollers JJ which run upon 
said track are conveniently mounted in brack 
ets i'j', which are secured to and extend out 
wardly from the sides of the shutter I, Fig. 10. 
To prevent possibility of the shutter being 
lifted by strong winds, safety-clips ij are 
permanently secured to the brackets i'j', and 
extend partially around the track J’ in such 
manner that they will come in contact with 
the track and arrest the upward movement of 
the shutter in case the same is lifted by the 
force of the wind from its normal position. 
Devices by which the shutter may be moved 

or shifted from the inside of the building 
are shown in Fig. 8, and constructed as foll 
lows: M is a horizontal shaft mounted radi 
ally in the lower part of the dome, adjacent 
to the lower end of the shutter I. Said shaft 
is provided with a spool or windlass in and 
with a grooved pulley in', on which is placed 
an endless band or rope na'. N N are two 
ropes or cables which are both wrapped 
around the spool m, and, passing around two 
guide-pulleys n n on the lower part of the dome, 
and two other pulleys n' ' on the track J', are 
secured at their ends to the lower part of the 
shutter I. When the shaft M and the windlass 
are turned by the use of the rope m', the cable 
N will be wound upon the windlass at one 
end and unwound from the same at its other 
end, thereby drawing the shutter laterally in 
either direction, according to the direction 
in which the shaft is turned. The shaft and 
other parts being mounted on the dome turn 
with the same, when the dome is rotated, the 
rope na', which hangs down within the sup 
porting-wall, being at all times within the 
reach of the operator on the floor of the ob 
serving-room, while being free to move or 
swing around with the dome. 
In Fig. 11, which illustrates the construc 

tion of the shutter and adjacent part of the 
dome, O is an angle-iron which extends 
around the opening or slot of the dome, and 
is bolted to the outer covering A* thereof, 
and which extends inwardly or downwardly 
and is attached to the radial frame-ribs where 
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the latter intersect the same. O' is an out 
wardly-extending flange extending around 
the said slot or opening and upwardly or out 
wardly therefrom, to protect the hole or slot 
from the entrance of water running down or 
over the roof. The longitudinal frame-pieces 
i. i. of the shutter are located outside of or 
above the flange O', so that one of said frame 
pieces will pass over said flange in closing 
and opening the shutter. One of said frame 
pieces is provided with a downwardly or in 
wardly extending metal strip or flange O', 
which reaches nearly to the covering A' of 
the dome in such manner as to come against 
or overlap the flange O* when the shutter is 
closed. Any such flange is absent on the op 
posite or rear side of the shutter in order 
that the frame-piece i may pass freely over 
the said flange O'. O' is a metal strip or 
flange located at the side of the opening or 
slot of the dome toward which the shutter 
moves in closing the same, the flange being 

o 
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provided with a laterally-bent part or flange 9o 
o parallel with the surface of the dome, with 
in or under which the edge of the shutter 
passes when the same is closed. The over 
lapping flanges on the dome and shutter serve 
to effectually exclude rain from the slot. 
Observatory - domes as commonly con 

structed are arranged to rest on a plurality 
of traveling rollers, which move on tracks or 
ways on both the supporting-wall and dome 
and have bearings in a “live' or moving ring, 
or in a series of connected trucks. In a sup 
porting device thus constructed the rolling 
friction arising from the use of two sets of 
tracks, combined with the friction due to the 
turning of the rollers in their bearings, pro 
duces an amount of resistance which renders 
a dome thus sustained much more difficult to 
turn than one made as herein shown. 
The use of stationary bearing-wheels pro 

vided with anti-friction bearings and acting on 
an annular bearing surface or way on the dome 
is, as far as we know, novel, and a construc 
tion embracing these features is herein 
claimed as part of our invention. 
We claim as our invention 
1. The combination, with a circular sup 

porting-wall, of a revolving dome provided 
with a horizontal annular bearing-surface at 
its lower edge, and a plurality of supporting 
wheels mounted in stationary and vertically 
adjustable bearings upon said wall and en 
gaging the said annular bearing-surface of 
the dome, substantially as described. 

2. The combination, with a circular sup 
porting-wall, of a revolving dome provided 
with a horizontal annular bearing-surface at 
its lower edge, a plurality of supporting-wheels 
engaging the said annular bearing-surface of 
the dome, and supporting-frames for the said 
wheels provided with bearings for the wheels 
and having vertically-adjustable attachment 
to the said supporting-wall, substantially as 
described. 

3. The combination, with a circular sup 
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porting-wall, of a revolving dome provided 
With a horizontal annular bearing-surface at 
its lower edge, a plurality of supporting-wheels 
engaging the said annular bearing-surface of 
the dome, and supporting-frames for the said 
wheels provided with bearings for the wheels, 
said supporting-frames being Supported upon 
the wall by means affording both vertical and 
angular adjustment of the same, substantially 
as described. 

4. The combination, with a circular sup 
porting-wall, of a revolving dome provided 
with a horizontal annular bearing-Surface at 
its lower edge, a plurality of supporting-wheels 
engaging the said annular bearing-Surface of 
the dome, and supporting-frames for the said 
wheels provided with bearings for the wheels 
and having vertically-adjustable attachment 
to the said supporting-Wall, and means for 
adjustably sustaining the said frames upon 
the wall, comprising set-screws inserted 
through the frame and bearing against the 
wall, and bolts engaging the Said frame and 
the wall, substantially as described. 

5. The combination, with a circular Sup 
porting-wall, of a revolving dome provided 
with a horizontal annular bearing-surface at 
its lower edge and an inner annular bearing 
surface, of a plurality of Supporting-Wheels 
mounted in stationary bearings upon the Said 
wall and engaging the horizontal annular 
bearing-surface of the dome, and a plurality 
of guide-rollers mounted upon the Wall and 
engaging the said inner bearing-Surface, sub 
stantially as described. 

6. The combination, with a dome provided 
with a slot or opening in its top, of a shutter 
having a frame reaching from one side of the 
dome to the other over the top of the same, 
two pivots arranged vertically in alignment 
with each other at some distance apart and 
connecting one end of said shutter-frame with 
the dome, and a supporting-track at the op 
posite end of the shutter-frame, substantially 
as described. 

7. The combination, with a dome provided 
with a slot or opening and an external shut 
ter therefor, provided with a frame extending 
from side to side of the dome, said frame be 
ing provided with two vertically-arranged 
pivots located one above the other, a bearing 
for the lowermost pivot located near the 
lower edge of the dome, and a bearing for the 
uppermost pivot sustained from the dome by 
braces or brackets, substantially as described. 

8. The combination, with a dome provided 
with a slot or opening and an external shut 
ter therefor, provided with a frame extending 
from side to side of the dome, said frame be 
ing pivoted at one end to the dome, a track Sus 
taining the opposite end of the shutter, and 
means for actuating the shutter, compris 
ing a rope or cable attached to opposite sides 
of the shutter, guide-pulleys therefor, and a 
windlass about which both ends of said cable 
are wound, substantially as described. 

9. The combination, with a dome provided 
with a slot or opening, and an external shut 
ter therefor, provided with a frame extending 
from side to side of the dome, said frame be 
ing pivoted at one end to the dome, a track 
sustaining the opposite end of the shutter, 
and means for actuating the shutter, Com 
prising a rope or cable attached to opposite 
sides of the shutter, guide-pulleys therefor, a 
windlass about which both ends of said cable 
are Wound, a rope-pulley attached to the wind 
lass, and a rope passing over the pulley for 
turning the same, substantially as described. 
In testimony that we claim the foregoing as 

our invention We affix our signatures in pres 
ence of two witnesses. 

GEORGE W. HOUGH. 
WILLIAM SCHERZER. 

Witnesses: 
C. CLARENCE POOLE, 
HARRY COBB KENNEDY. 
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