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L0 all whony it maly concerv: o

- Be it known that I, ALBERT L. Wo0OD-
WORTH, a citizen of the United States, resid-
ing at Norfolk, in the county of Norfolk and

- 5 State of Virginia, have invented new and use-

ful Improvementsin Time-Ball Apparatus, of

which the following is a specification. =~
T'his invention relates to a time-ball apna-

ratus, and its objeets and advantages will be

10 set forth at length in the following descrip-

tion, while the novelty thereof will form the
basis of the claims appended to such descrip-
tion. - -

The said invention inciudes certain pecul- |
15 1arities whieh are shown in simple and con-
,venient embodiments thereof in the accom- |

panyingdrawings, forming a part of thisspeci-
fication, and in which— |

figure 1 is a front elevation of a time-ball -
20 apparatus including my improvements and

with a portion of the shelter-house broken
away. Fig. 2 is a sectional front elevation
of the housing or casing for the ball, the lat-
ter being shown therein. Fig. 3 is an inside

25 face view of a gable of the ball housing or
Kig. 4 1s a side elevation of a portion

- casing.
of the framing of the ball-housing. TFig. 5is
an under side view of the shutters for the ball-
~ housing. |
Fig. 7 is a similar view of
an adjusting means for the ball staff or mast.
Fig. 8 is a longitudinal central section of the
staff or mast, taken at the joint between its
respeclive sections,

section of a ball. Fig.11 is a-plan of the top
of such ball. Fig. 12 is a similar view of a
hood. Fig. 15 is a longitudinal central sec-
tional elevation of the hood, sheave head, and

40 upper portion of the staff, together with cer-
Fig. 14 is a side eleva- |
tlon of the sheave-head. Fig. 15 is a plan

fain coacting parts.

view of one of the superposed rings of the
time-ball. Hig. 16 is across-section of a brace

45 of the ball.

I desire to state at this point that the in-
vention 1s in no wise limited to the precise
parts nor to their arrangements in the man-
ner hereinafter set forth, for many changes

50 may be made within the scope of my claims

- and that certain of the terms employed are

.L. >

scribed. | |
- The staff or mast upon which the time-in-
dicating ball is slidable is denoted by 4, and

Fig. 6 is a sectional plan view of

| ] IFig. 9 is a cross-section |
35 of said staff. Fig. 10 is a central vertical

‘to be used in their generic sense to embrace

equivalent elements or structures. |
Theapparatusisgenerally mounted at some

“height, so that the ball as it drops to indi-

cate a certain time may be perceived over a

large territory, and in the present case it is

shown as mounted on the roof 2 of a build-
ing. Said apparatus inclades in its organi-
zation a shelter-house, as 3, mounted on the
roof 2 and suitably secured thereto, and this
shelter-house is adapted to contain the meeh-

anism for controlling the raising and drop-
ping of the time-indieating ball, and such

mechanism will be hereinafter briefly de-

1t is vertically disposed, it passing centrally,
or substantially so, through the top or roof
of the shelter-honse 3, and said staff or mast
may be of any desired height, and its lower
end is shown as being about midway of the
height of the shelter-honse, so that adjusting

means for centering the staff are thereby

rendered accessible. .
" in the present case is ta-

The mast or sta:

bular or hollow, and itis shown as eonsisting

of a plurality of sections, as 5 and 6, suitably
connected to each other, so as to form, in ef-
fect, a unitary structure. Itwill beseen that

two of such sections are provided; but this

number may be increased or one of them
may be omitted to suit different cases or
conditions. The sections 5 and 6 are united
by a tubular coupling, as 7, (see Fig. 8,)
which is externally threaded its complete

length and which is serewed into the counter- -

bored and interiorly-threaded upper end of
the lower section 5 of the staff or mast for
about half its length, after which it is held

55

60
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20

rigidly by sunitable means—as, for example, -

by the pin 8 passing through the respective
parts. After thus seating the tubular coup-
lingthe upper section 8, counterbored andin-
ternally threaded at itslower end, isscrewed
onto the projecting portion of said coupling

end of its mate.

95

and uantil its lower end engages the upper |
W hen thus assembled, the
mast or staff can be passed through a central

100

hole in the top of the shelter-house 3, and in

itself it presents a thoroughly- rigid struec-
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6 is connected with said coupling.

ture. The pin 8 of course prevents thetubu-
lar coupling 7 from turning when the section
The tu-
bular sections are smooth intetiorly,and the

coupling or thimble is likewise finished, 1ts

inner surface merging into those of the sec-
tions 5 and 6, so as not to chafe or wear the
halyard, that raises the ball, which extends
the entire length of the staff. It will beseen
that said coupling 7 is made bell-mouthed at
its opposite ends to secure the requisite 1n-
side surface.

As the mast above the house is subjected to
high winds, I provide means for holding the
same in an upright or perpendicular position.
The said staff or mast just above the shelter-
house 3 is embraced by the clamp 9, Fig. 0,
which clamp has a plurality of arms, as 10,
extending equidistantly therefrom, and four
of these arms are shown, they being rigidly
fastened by means of bolts, as 11, passing
through the roof of the shelfer-house. Other
means are provided for aiding the clamp in
holding the staff in the desired upright posi-

tion, the same being located in the shelter-
house. Said staff or mast has a base 12, Fig.

7, shown as a flange perforated to receive the
hooks of stay devices, as 13, four of such stay
devices being shown as radiating from said
base and having clamps, as 14, at their outer
ends embracing the four corner-posts of the
shelter-house. The means described holds

 thestaff ormastagainst vibration. Thestays

35
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- ter-house.

50
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13 each consistsof two partsunited by a turn-
buckle, as 15, and when the staffis mounted
.hese turnbuckles may be manipulated, so as
to assure the absolute vertical positioning of
the same.

The shelter - house 3 is surmounted by a
housing or easing for the time-indicating ball,
which is designated in a general way by 16,
and this housing includes in its make-up a
skeleton or open framing, preferably made of
tubing or piping for lightness. |
The framing just alluded to has corner-
posts, as 17, placed in rectangular order and
having eircular feet, as 18, Fig. 6, resting on
and suitably secured to the roof of the shel-
The said feet have couplings, as
19, provided with upwardly and inwardly dis-
posed diagonal branches to receive the simi-
larly-disposed tubular brace members 20,
while the main portion of said couplings re-
ceives the vertical corner-posts of the housing
16. 'The tops of said corner-posts receive the
main portion or bodiesof couplings, as 21, hav-
ingright-angularbranchestoreceive the cross-
pieces 22, while between such bodiesand right-
angular branches of the couplings are down-
wardly and inwardly extending branches to
receive the correspondingly-disposed brace
members 23. The inner ends of the brace

‘members 20 and 23 are connected by the

branches of the substantially X-shaped eoup-
ling 24, Fig. 2.  The bodies of the couplings
21 haveother right-angular branchesor bosses

‘to receive the cross-pieces 29.

L §
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The tubes or brace members 20 and 23 and
top cross-pieces 22 are located at the front and
back of the housing 16, while the tubes or top
cross-pieces 25 are located at the opposite sides
of the housing, and said sides are strength-
ened by the diagonally-disposed struts or
braces 26, Fig. 4, running from the upper ends
of the forward posts 17 to the bottoms of the
rear posts 17, and such struts may have off-

sets, as 27, at their ends, riveted or otherwise
Theseveral couplings

fastened to said posts.
which tinite the members of the framing may

be connected thereto in any convenlent man-

ner either by thread, braze, or driving-fit
joints.

The housing 16 has a roof, and in the pres-
ent case the same consists of the swinging
shutters 28 and 29, two of such shufters being
shown, and they turn upon the top pieces 25
of the housing-framework, said shutters hav-
ing on their under sides suitable hinges, as
30, fastened insome convenient manner there-
to and shown as being of the strap type and
as having eyes at their outer ends, through
which the tubes 25 pass, the latter thereby
serving as pivots for the hinges.

The shutters 28 and 29 when down or closed
are sustained by gables, as 31, which are fas-
tened in suitable manner to the framing ot
thehousing16. Said gables areshown as pro-
vided on their inner sides with clips, as 32,
Fig. 3, to embrace the cross-pieces 22 at the
front and back of the housing, respectively.

The shutters 28 and 29 when closed, as
shown in Fig. 2, are disposed at obtuse angles
to each other, so as to shed water, and the in-
ner edge of one of them overlaps the other
when shut, so as to provide a joint to exclude
the elements. |

The gables, which are preferably of sheet
metal, as are also the shutters, have their up-
per sides converging to ward the apexes there-
of, and said shutters rest on these converging
sides, and one of the sides of the gable (herein

10
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shown as the right) is recessed, as at 33, to

receive the corresponding shutter 29, the in-
ner edge of the latter fitting snugly against
the inner wall of the recess. The companion
shutter 28 has atitsinnerend the extension 54,
Fig. 5, to lap over and well beyond the inner
ddge of the shutter 29, so as to secure an ab-
solutely-tight and weather-proof joint.

The inner edges of the shutters have com-
plemental part-circular apertures or notches,
as 35, the walls of which surround the stafl
or mast 4 when the shutters are closed or

down. The shutters, therefore, present, 1n

effect, a central opening, and when they are

down it is necessary to prevent the entrance
of rain, sleet, or snow through such opening,
and as a means for accomplishing this result
I provide the shutters upon their upper sides
with sheet-gum or similar packing material,
as 36, Fig. 2, which surrounds said opening
and hugs the staff above the shutters, and
thereby closes such central opening.

- As a means for stiffening or strengthening
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-suitably-spaced ribs, as 37, the upper ones of
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as has heretofore been done.
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the sheet-metal shutiers they are provided
on their under sides with longitudinal and

which, Fig. 5, conform to the shape of the in-
ner edges of said shutters, and such ribs are
angular or L-shaped in cross-section.

The ball is designated in a general way by
33 and normally is contained in the housing
16, the latter having a receiver, as 39, for said
ball. Said receiver is shown as consisting of
a cylinder sarrounded by the framing of the
housing and is preferably made of sheet
metal. The eylinder is fastened snitably at
its bottom to the inner face of the web of an
L-shaped foot40,0f annularform,and which is
supporied by the roof of the shelter-house 3,
Fig. 2. The eylinder 39 is split, as at 41, 1ts
entire height, and the edges of the eylinder
are brought into abutment at this point, and
the joint is covered by a metallic strip or
plate, as 42, bolted thereto, the heads of the
bolts being inside the eylinder and being
countersunk in its wall, so that the latter pre-
sents a smooth surface. The annular foot 40
consists in the present case of three parts,
two main ones, as 43, which abut at or near
the dividing-line 41 and nearly half-circular,
and a short or filling piece 44 diametrically
opposite said dividing-line 41. |

By reason of the construction of the ¢ylin-

der 39 and its base 40 the same can be placed
In position around the staff or mast 4 even
after the latter has been set up, thereby
avolding the necessity of passing the staff
through the cylinder from avove the same,
1o place said
eylinder in position, the strip or plate 42 be-
ing off the same and the filling-segment being
out of its position, the cylinder can be opened
at the line 41 a distance slightly exceeding

- the diameter of the staff and pushed along

45

~ to be readily purt in

50

55

~extends to the wall of such eylinder. The up-

6o

the roof of the shelter-house, the staff Pass-
Ing through such opening, after which said
cylinder can be closed. The filling- piece
44 being out, the cylinder can be readily
opened and bent along the back part, so as
» place, and when it is in
position, with the staff extending centrally
thereof, the opening at the front will be closed
and the plate 42 put on, after which the fill-
ing-piece 44 will be inserted between the butt-
ends of the sections 43 and then fastened.
The eylinder may be held in place by suitable

fastenings to the roof of shelter-house, and
cemeont orlike substance, as 45, may be placed |
upon the roof of said shelter- house, which

partially covers the clamp 9 (see Fig. 2) and

per side of this cement-bed,which constitutes,
in eifect, a bottom for the cylinder, slopes out-

wardly and downwardly from its center, so as

to carry off any water which may be in said

- eylinder and which is discharged therefrom

by the pipe 46, passing through the same.
The gables 32, of course, protect the front

and back of the housing against the admis-

E

tened to the couplings 21 and exténding be-

low the upper edge of the cylinder 39. |
To prevent the ball from possible injury

when dropping from a point above the cylin-

P 2
>

"fer a like purpose 'hg‘,ﬁng the plates 47 fas- -

70

der 39 into the same, the upper edge of said -

cylinder flares slightly outward or is rounded,
as af 48, sothat a sharp edge is avoided, which

‘might be-struck by the ball and the latter

thereby damaged.

The diameter of the cylinder 39 slightly

75

exceeds that of the ball, so as-to provide a

clearance-space between the two parts and
naturally avoid frictional resistance between
the same during the descent-of the ball. The
air in the cylinder, however, when the ball
enters the same cushions said ball to a con-
siderable extent, and such air, as the ballfalls
well into the cylinder, escapes upward be-
tween such parts through the clearance-space,
to which reference has been made. |
The shutfers 28 and 29 are opened or lifted,
and 1n the present case these operations are
secured by independent means readily acces-
sible from the roof 2 of the main building
upon which the apparatus is placed, so that

1t 18 unnecessary to climb to the top of the

shelter-house 3, as is ordinarily the case, to
actuate said shutters, this being a difficalt
and dangerous undertaking during snowy,
sieety, or windy weather. | |

The shutters 28 and 29 have upon their up-
per sides the arms 50, Fig. 2, extending out- i

30

0o

wardly and slightly upwardly therefrom and |

| whichearryadjustable weights,as51,intended

tocounterpoisetherespectiveshuatters,soasto
reduce as much as possible the power to oper-

{ ate the same, said shutters being in practice

quite heavy. Totheouterendsof these arms
orleversb0ropesorcords,as 52,are connected,
the lower euds of said ropes or cords being at
or near theroof 2,and said ropes or cordsserve

{ as a means for lifting or opening the shutters.

Attached to the opposite ends of the shutters
are bridles or checks, as 03, connected also
to brackets, as 54, upon the outer faces of
the gables 32. The bridles or checks are
shown as consisting of chains, one end of

| each engaging over a hook on the coacting
bracket 54, and the opposite ends thereof are

sultably connected to the ends of the shutters
at about the middle thereof. Said c¢hecks or
bridles serve to prevent the shutters from
being opened too far, and they also take up
the shock as said shutters reach their wide-
open positions, as shown in Fig. 1. The

| bridles 53 are-automatic, for they assnme

loopeéd positions when the shutters 28 and 29

105

ILIC

(15

120

124

are closed and are tightened when shutters

are opened without extraneous aid.

T'o the bridles 53 at the front of the appa-

ratus are connected ropes or cords, as 55,
which depend therefrom, and the lower free

130

ends of which are near the roof 2, such ropes
being joined to the bridles at about their |

middles.,

sion of water or the like thereinio, the sides | In Fig. 1 the ShutterSﬂSfﬁ‘ud 29 are shown
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as open, they being thus held and against ] preferably electrically operated to securs

closing by the wind: by winding the ropes o2

around the cleats or projections 56 upon -the
sides of theshelter-house.. To close the shut-

ters the ropes 52 will be freed from the cleats |
56 and the ropes 55 pulled down, and to pre- |

vent slamming of the shutters they may be

" held back by theropes 52. The ropes 55 may

10

~inclosed by the hood and has a

20

30

'35

4.0

. 50

55

60

ed torecelive a nut.

be wound upon cleats or projections 57 upon
the shelter-house 5.
is necessarysimply to draw down the ropes 52.

" The staff or mast has a sheave-head, as 53, |

at its upper end, the under side of said block
having a central tapped opening to receive
the upper threaded end of said staff, and the
head is surmounted by a hood 59, these parts
being shown as independent, and the head is
_ prolongation
50, Figs. 13 and 14, for holding the hood 1n
place. This prolongation is shown as a stud
passing through a central perforation in the
hood and is preferably made integral with the
sheave-head, which is generally cast. - T'he
prolongation or stud above the hood is thread-
The hood consists, pref-
erably, of a casting, and it has a plurality of
radial arms, as 61, Fig. 12, to the outer ends

of which the stay-wires or cables 62 are con-

nected, the lower ends of the stay-wires being
held fast in some suitable manner and serv-
ing to steady the upper part of the apparatus.
The radial arms 61 are preferably made 1n
one piece with the hood 59. 'The head 58 1s
pocketed in its opposite sides t0 receive the
sheaves 65 and over which sheaves the hal-

vard 66 passes, the sheaves being surrounded |

by the lip or flange 67, Fig. 14, which causes
the branches of the halyard to remain in the
orooves of the respective sheaves and natu-
rally prevent fouling of the same or chafing.
Hence friction is reduced.

A cord or like connection, as 68, is inclosed
by the tubular or hollow mast 4, it passing
from the lower end of said mast and being
governed by a suitable actuating and con-
trolling appliance, as 69,1in the shelter-house
3. 'This cord 68 has an eye, as 70, at 1ts up-
per end, through which the halyard, substan-
tially at the center of its length, passes. The
halyard is then doubled on itself in the tubu-
lar staff, and its branches extend upward

over the respective sheaves and then down- |

ward and are connected at their lower ex-
tremities to the ball 33.

Suitable mechanism, constituting a part of
the controlling deviee 69, will be thrown 1nto
action for drawing down the cord 68, which
results in the elevation of the ball 38, and
when the same is at the desired height such

mechanism will be stopped. At the desired |

moment the ball will be released and will
drop by its own weight into 1ts cylinder 39.
1 have not shown in detail the mechanism for
securing the ascent and descent of the ball,
having simply indicated the same by 1ts con-
ventional illustration in Fig. 1. This mech-

anism may be of any suitable kind, it being | lapsing thereof when it strikes the bottom of

To open the shutters, it

“erably employed to unite the parts.

quick action. = .. .
The cord before it enters the casing of the

controlling device 69 passes over the guide-

roller 70. o
One of the arms 61 of the hood carries a
bloek, as 71, provided with a rope 72, perma-

nently secured thereto, and by which rope

workmen may reach the top of the mast at
any time should this be necessary.

The ball 38 is shown in detail in Fig. 10,
and it is of skeleton form, it being generally
covered with canvas 73, exteriorly painted,
and its body is denoted by 74 and consists of
a tube adapted to embrace and slide upon
the staff 4. The tube 74 is surrounded at
its top, bottom, and middle by rings, as 79,
suitably fixed in place. The upper and lower
rings 75 have circumferential flanges, as 75,
slightly curved inward and to which the
approximately semicircular ribs or staves 76
are fastened, screws 77, I'ig. 11, being pref-
| The ex-
treme ends of these ribs are offset, as at 77,

the offsets being laid against the ends of the

upper and lower rings 75 and being encir-

cled by the narrow bands 73, which bands
also grip the canvas covering 73,80 as to hold

the latter on, it being understood that the

upper and lower edges of such covering are
between the respective offsets and bands.
The ball incloses the superposed flat bands
79, suitably fastened thereto and three being
shown, the middle one being on a line with
the middle ring 75. Said middle ring has a
circumferential flange 80, to which the angu-
lar braces 81 are riveted, the outer ends of
the braces being split, and the branches of
such split ends are riveted to the inner face
of the middle band 79. The angular braces
39 are likewise attached to the said flange 30
of the middle ring and extend angularly up-
wardly and downwardly and outwardly to the
upper and lower bands 79, the several bands
being so disposed as to equally strengthen
the ball throughout its entire area.

70

75

30

.90

95
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105
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The ball 38 should be held against rotation

on its staff, as in case it does turn the hoist-
ing-halyard 66 is likely to be twisted, and to
prevent this rotation the staff or mast 4 has
2 feather or spline, as 84, extending along the
same for a distance equaling the travel of the
ball 39, and this feather is attached, prefer-

| ably, by screws, as 85, to the mast, the heads

of the screws being countersunk in the

‘[IS

120

feather, Fig. 9, so as to avoid protuberances

upon the outer face thereof. This feather
enters a slot 85 in the tube 74, the fit being
a very free one and the slot extending the
entire length of the tube, so that the ball can
have a very rapid and free descent upon 1ts
staff, but is prevented positively from turn-
ing thereon. The rings 75 have also offset
portions 36 to0 receive the feather. _.

The ball by reason of the construction set
forth is of sufficient stability to prevent col-

125
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the cylinder 39 or when it cuishions upon the .

air confined in said cylinder.

6. In an apparatus of the class described,.
a housing for a time-ball having a skeleton

The operation of the apparatus will be at | frame and shutters for the heusmﬂ' provided

once obvious from a reading of the foreﬂ‘omﬁ'._

description, in connection with the annexed
drawings.

to the top of its staff 4 and there held un-
til automatically released, when it instantly

drops into its eylinder, after which the shut-

ters are closed by pulling on the ropes 55.

Having described the mvmltmn
claim 1s—

1. In an apparatusof the cla%q desembed
ball including a tube having rings atits ends
and an intermediate ring all of the rings be-
ing flanged, a plurality of circular ribs the

ends of which lie against the flanges of the

end rings, means on the end rings for hold-

ing said E‘lld‘ﬁ a plurality of superposed bands !

wamsh the inner faces of the ribs, and braces
cannecbed with the flange of the intermediate

ring and also with the baﬁds

2. In an apparatus.of the class &eqcrlbed
ball in¢luding a tube having rings at its end%
and an inter medldte ring all of the rings be-
ing flanged, a plurality of part- umular ribs
the ends of which lie against the flanges of
the end rings, bands enmrelmﬂ' the ends of
said ribs, a pmmlity of superposed rings fas-
tened to the i1nner faces of the ribs, and
braces connected with the flanges of the in-

termediate ring and also wrth sald saper- |
| a shelter-house, a housing for a time-ball,

posed bands.

3. In an apparatus of the class described, a
ball including a tube having rings at its ends
and an intermediate ring all of the rings be-
ing flanged, a plurality of part- _cireular ribs
the ends of which lie against the flanges of

‘the end rings, bands enmrclmw the ends of
said ribs, a plumhby of superposed rings fas-

tened to the- inner faces of the ribs, braees

connected with the flange of the intermediate

ring and also with sald superposed bands,
and a covering for the ribs held in place by
sald hrst—mentmned bands.

4, In an apparatus of the class descmbed,'

a staff having a sheave-head and a hood for
the sheave-head separate therefrom and the
sheave-head having a prolongation to pass

| thrmwh a hole in the hood, and said hood

55

havmg arms to which stays or guys may be
connected.

5. In an apparatus of the class deseribed,
a staff having a sheave-head and a hood for
the sheave-head separate therefrom and the
sheave-head having a threaded stud passing

6o through a hole in the hood, and a nuton the

threaded portion of the stud.

Briefiv set forth, it is as follows:
A few minutes before a given time the shut-
ters 28 and 29 are opened by pulling down’
the ropes 52, and the ball 38 is then lifted

wh at 'I

‘with hinges having eyes to receive certalin.

memhera of the fiame which constitute piv-

ots therefor, and the shutters having comple-

mental recesses at their inner edges.
7. In an apparatus of the class deseribed,

a housing for a time-ball havingtubular cor-

ner-posts prowded with couplings,brace mem-

bers connected with said couplings, an X-

shaped coupling uniting said brace members,

~other braces connected with the corner -posts,

cross-pieces at the top of the housing, coup-
lings at the upper ends of the eomer-pnsts to

| Whlch said cross-pieces are connected, and
shutters swinging on certain of the cross-
pieces and hawnw eomplemenbdl recesses at

their inner edges. -
‘8. In an apparatus of the class d@scrlbed

f

75

80

a housing for a time-ball, having a cylmder |

prwided with a base-piece,the cylinder be-

ing split or divided its whole height and the
base-piece consisting of a plurality of parts,

and a strip covering the dividing-line of the
cylinder.

9. In an apparatus of the class descr ibed,
a honsing for a time-ball, having a cyhnder

prov 1ded with an annuldr base-piece the cyl-

inder being split or divided its whole height

and the base- -piece consisting of a plurality of

‘pieces one of which is shorter than the others
and is located at a point diametrically oppo-
site the split or dividing-line in the cylinder.

- 10. In an apparatus of the class deseribed,

above the shelter -honse, a staff for said time-
ball projecting through the housing and down
into the shelter-house, a clamp for the staff
in the housing, and means in the shelter-

‘house for assisting the elamp in maintaining

the statf 1n an upright position.
11. In an apparatus of the class described,
a shelter-house, a housing for a time- ball

| above the shelter-hon se, & Sta, T for said time-

ball projecting through the housing and down
into the shelter-house, a clamp for the staft,

inthehousing, and meansintheshelter-house

for assisting the clamp in maintaining the

staff in an upright position, and including a -

plurality of rods connected with said shelter-
house said rods consisting of sections united
by turnbuckles.

In testimony whereof I have hereunto set

! my hand in presence of two subseribing wit-

nesses. |
ALbERP L YVOODWORTH

W IBHBSSPS

GEOC. W. REA,
HEATH SUTHERLAND.
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