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Ao all u Teony it vy concern:

Be it known that ‘we, CHARLES. E. SEDG-
~wick and Warrter H. ABBOT’P, citizens of the
United States, residing at- Cleveland, in the

¢ county- of Cuyahoga and State of Oluo, have

invented” new 'md useful "Improvements in.

“Eleetrically-Operated Apparatus; and we do
declare that the following is a full, clear, and

omct description of the )qventlon, whxch will

1o cnable others skilled in theart to which it ap-
" pertains to malke and use the sapne. .

Our invention: relates to’ electrxc:a.l]v—oper-.

ated app.xmtus, the same adapted to be used
in current -switching abd other devices in
15 which a part is moved from one position to
. another by the’ power of the currént; and the

~ “‘inyention.consists in a device constructed and -
“operating substantially as shown - and de-

. *seribed; ‘and par tlculm Iy pomted out in the
‘20 _clzum': .
In the .lccompam ing dra\vmcrs the inven-

) ( fews. .
. Figure 1 isa Ioncrmldmal sectional ele?atlon

'- 3. of tln, invention in one of its simplest forms,_
showing a reversely-inclined fube Wonnd with
a4 suitable eofl and having plugs in -its ends |

_.with electr ical contacts- and an-iron or steel
_ballor sphere therein adapted to. be electric-
"allyshifted from one incline or side of said
“tube to the ‘other, as hereinafter - fully de-
\(nhed
yiew corr e\pondmn’ anet‘mtmlly to Fig. 1in
o ,sm far as the tube and ball are concerned but
3.5.‘-11,n ing only wechanical contacts in the tube

ofor tlu, ball and the tube being inclosed by a-

\llltdl)lt‘ casingsectioned lon oqtudmally Fig..

3 s a dl.wmmmtlc illustration of the inven-

tmn, showi ing the snine as-applied to a block-

40 signaling a\ stcm for electrically® operated
Cirs.

Primar 1]\ tiw invention comprises; an elec-

trically-vperated ball-or sphere adapted to be

moved electrieally from ene -position. to an- |

45 other to make or.reak & gireuit, or both suc-
veszively, and . o operate ;a-miechanism with -
which the bal! is adapted to.contact momenta-
rilv or for a Jonger period; as may be desired

in m\ viven case.and aecording to the work
50 1o b done. ln these ends we. prov ide a de-

e oy

in any evetit the ‘said:

| be electrical or mechamcal
| ball'travels from one’to:theoth position in

‘tnbe A or.does its'work in oné-inclination or :
'side thereof alone. -Asto thisTatter operatxon 75

Fig. 2 is a longitudinal sectlonnl .

“trical purposes in “addition. ¥

vice in which there is a: reversely bent or in=.

clined: tube ‘A—say of brass or.other suitable.
‘metal which is a good: electrical conductor—
and the said tube or pipe.may:be constructed :

in a single, piece bentat its. center: to. the in-- 55
clination - substantml,ly as-shown: or-of two. -
straight pieces of - tubmv‘soldered or-brazed
together and made one ir this-way: ;i A suit--
able insulation'a is placed abont the said tube,
and upon or. around - this we wind.the coil C." 6o
The character of this winding.or:coil will de-

_pend much: upon the use- forwhloh the device.:

is to'be employed, and:the coil may be heavier

jorhvhter,asapartlcularsemcemayd mand. .

In opération when & current js:sent:through 65
said coil the position‘of the ballin:the- tubeis
changed, as hereinafter: fully extplained; and -
ballZB:is:avholly under . -

thé control of the current’ passing:| through the. .

coil C whatever shift:ofpdsition itmay > make 70 .

and whethet its work\hen:sliifted.or.en route -
¢ "whether the said

see further description herein:«
- Tn Fig. 1:the’ endsrofstube-As are: closed by

means of plugs or blocks D of: wood or other

suitable.non- conductmcr ‘material; and said

plugs are bored to* t,nter the electrlcal con- So.

ductors E into éngageinent with contact-plates: -
2, fixed u pon the inside’of said plugs. * _
"In Fig. 2 the; -plags D and’ contact-plates 2

are onutted, and: instead thereof. ‘we: show a

‘switch-plate F, pwoted ih or-at oné end of 85

tube A and. extemhnu' Anito the said tubein’
position to. be enoao'ed by ball ‘B, while sema-

phore or sign: G is pl\'oted in: or-upon the

other end of the said tube i position to. be

mechanically engagéd ‘by the: ball:and raised 90

thereby through gravity. Inboth ends the
ball .per f01 ms st n.tly mechamu\l function,
svhereas in Fig.-1 théfuhction is-wholly elec-
trical. . The Dall miglit be used to:perform a-
meclmmcal functlon aml also serve-for elee- 95
:In ‘that event

the members Fand (3 should be insulated. *

~ Now, referring”to- the' oper ation of the ap-
paratus, when a currént- is seiit- through the
coil of wire C it lma tln, eﬁ'mt of pulhno' or 1co




o
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rolling the ball up toward- the center of the
coil with such an jmpetus that it is ‘carried
past the center to the other side:or incline,

where it remains—say as in dotted lines, Fig."

1—even though the current is still passing
through the coil. . Upon interrupting the cur-
vent the ball rolls down. to- the stop'on that
side and against plate 2, when it is in the op-.
posite position from which it started. Upon
applying current again through-coil C the
ball is drawn over the center as before, but
from the opposite side, and when current is
again interrupted it rolls down to the
tion- from which it originally started. It is
thus seen that with one impulse given to the

- ball by current applied to coil G and then in-
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a5

terrupted, even though the current be on for
a long time, the ball is transferred from one
end or.incline of the tube to the other, and
upon repeating the operation the ball is trans-

ferred back again, and so on as often as may’

be desired. : In other words, the same opera-
tion of the gurrent repeated moves the ball
alternately from one side to the other in the
tube, and this without any auxiliary or other
reversing device or medium but the current

. itself. " A narrow iron ribbon or band 12 be-
" ing wrapped around the center or- middle and

30

highest point of the tube increases very
largely the limits of current between .which
the ball will act.. Without it the range is

_ from-minimum to about double-minimum cur-
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rent. Higher currents pull the ball over the
center twice—that is, the ball crosses the
apex to the other sideand is then drawn back

-again to the side it started on-—so that when.

the current is interrupted the ball rolls down
to the side from which it started. The in-
troduction of the iron ribbon 12, as.shown,
increases the maximum current to at least six
times the minimum current, and, indeed, it
may.considerably exceed this increase. .

This device can be used wherever it is de-
sired to do alternately first one thing and then
another by means of an electric carrent,. and

the effect may be worked out electrically or

mechanically, as a'given case may require.

" In.Fig. 3 we show an electrical block-sig-
naling system in diagram in which two or a
pair of tubes A and balls B are used. These

. are arranged in sets, which may bea consider-

65

able distance apart—say a mile or.more, ac-.

cording to thie distances between side tracks
or switches S of ‘the main track M—and the
plan of the invention as applied here contem-
plates signaling from one switch to the other
along the main line or‘approximately thereto
‘to disclose the presence of a car or train on
the main track between the switches. Such
notice in whatever form made, whether by
electric lamps H, as shown, and extending at
intervals between the switches or by other
sufficient means and whether electrical or me-
chanical, utilizes thetwoelectrically-connected
tubes A and the balls therein for completing

posi- |
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the circuit through said lamps by means' of

the car itself as it proceeds along the main
line and after. leaving the switches.. Thus in

Fig. 3 a practical use of the invention is -

shown. The plan here'is to connect a num-
ber of lamps H in series by a wire 8, which
is strung parallel with the tracks between the
switches S, and th
connected*with\tube;A.' ‘A third rdil 6 is
shown, which :presumably carries the current
for th‘e\ road and-is the equivalent of the usual
overheid or trolley wire. One contact, 5, In
each tube A_is connected by wire 3.with said

the terminals of wire 8-are
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third rail or ils equivalent and the other con- -

tact, 7, is corinected by wire 9 withrail 10 of

the car-track or with the ground. The motor-
~or car is indicated by 14 and presumably isap-

‘8o

proaching the block.  This being the case, the

moment it comes within the block after pass-
ing the car-switch the trolley-wheel of the car

83

rides over a section 11 of the trolley or-third " -

rail 6, which section' is separated from the..

main trolley by suitable,,break's ‘or insulated

connections and whereby no current from the
main supply is obtainable unless otherwise
provided for; but provision is-made by a-con-

necting-wire 12; which taps the supply-wire.

and section 11 and in which coil Cis connected

go

in circuit,. ‘Thus when the car is opposite sec- -

tion 11 current is still obtainable, but the

98

power derived to drive the car is taken over .

a circuit-in which coil Cis a part, and thus

must perforce energize the coil and throw the -

ball to-one side or the other within tube A:
When balls B-in both tubes are in contact
with both plates 5 or with both bolts 7, lamps

‘4 are cut off from all current; but when coil

C is-energized by the passing of a car over a

'section 11 and a ball is shifted from one end

of the tube A to the other 2 working circuit
is established over wires 9, 8, and 3 and lamps
H glow and give warning of the presence of
a-car on the main track between switches S.
Then as said car reaches the switch ahead and
section 11 at that point the coil-C in thé cir-
cuit of that section is energized and its ball
B shifted, whereby the current over wire 8 is
cut off to darken lamps H, and thereby indi-
cate that the main track is again open. It
desired, a reverse arrangement of the plan for
signaling can be used—that is, the Jampsmuy
be darkened when a car is on the main track
and aglow when open.

Various means may be utilized to provide
current for coil C; but the means.shown is
preferred, becanse the current which drives
the car must pass thisugh the coil as the car
travels over the main track opposite section
11, and thereby always acts to shift ball ‘I3
each time a car passes this point. :

1t will be seen that the coil €' is energized
by the current which -drives the car, and it
for any reason the motorman desires to pre-

vent the energizing of .the coil he can throw:

onen his controlling-switch and permit the
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car to pass.beyond section 11 under its own
momentuim.

Another application of the invention is in
connection with the operation of track-
switches by the motorman without leaving
the car. In this case the apparatus is made
lar ge enough and the ball heavy enough so
that in l'()“ln(T down the ball will throw the
tongue or pomt of the switch one way or the
other and hold itin position after it is thrown,
the ball being operated as’in case of the block-
signaling device.

Wehavedeseribed part A-as a tube,and such

'it is preferably; but any equivalent form of

sald part which will serve the same purpose

is within the scope of the invention whether

it be a shell of cast meta] or other form not
havm(r the exact characteristic of a tube, but
serving the same purpose. So, also, may the

‘ball be substituted by any rotatable member

which will run from one position to another
under  the influence of the current_and by
gravity continue its course in the dxrectlon
of its initial movement, substantially as shown
and described.

What we claim is—

1. An electrical device comprising a shell
having a reversely-inclined bottom with its
highest point at its center, an electrical wind-
ing about said shell extending across both
sides of its center and a free rotatable member
in said shell adapted to be electrlcall,s drawn
from one side of the shell to the other across
its center, substantially as described.

2. In anelectrical apparatus,.a shell and an
electrical winding about said shell, and an in-
dependent member in said shell adapted to be
moved part way within said shell when the
winding upon the tube is energized, and means
to shift said member to the opposite end of the
tube from whence it started when the winding

is dednergized, substantially as described.

45

50

6o

3. An electrlcal apphance consisting of a
tube having reversely - inclined portions, a

wire coil about said tube, and a ball free to .

rin in the tube, substantially as described.

4. A device substantially as described com-

prising a hollow reversely-inclined member
and an electrieal coil about the same. a con-
tact-point in one end of said mémber and a
ball therein adapted to- run Into and out of
engagement with said contact-point, substan-
tially as described.

5. In electrical devices, a tube having re-
versely - inclined . portions with the hwhest
pomt at its center and having a cont‘lct-pomt
in each mclmed portion, - and a ball free to
travel from one contact-point to the other,
substantially as described.

6. Inanelectrical device, a tube having two
oppositely -inelined portions and a metallic
hand wrapped about said tube, an electrical
winpping about said tube and an independent

8

rolling member within the tube adapted to be
drawn across the center thereof from either
side, substantially as described.

7. An electrical device comprising a hollow
member with reversely-inelined end portions

| having a winding of metallic ribbon at its cen-

ter and a contact—pomt in its-end and a rota-
table part in said member adapted to he elec:
trically drawn over the center thereof, sub-
stantially as described.

‘8. Inan electrically-operated apparatus, an
electrical coil and a hollow core therefor, a free
member within said core adapted to move part
way therein when the coil is energized, and
means to comypel said member to continue its
travel in a given course after each interrup-
tion of the current fiowing through the coil in

‘combination with means for swltchmo current

through the coil, substantially as described.
9. An electrically-operated apparatus-com-
prising a_tube and electrical coil wound cen-

" trally thereon, a free member within said tube

adapted to travel from end to end theveimn, and
means to alternately, shift -said member from
opposite ends upon successive switeljing of
current through said coil, substantially as dc-
scribed. ,

10. In an automatic signaling system for
electric .railways, the power-supply line for

the car having insulated sections at intervals

provided w ith feed connecting-wires tapping

the main supply-line, in c_ombln ation with an

electiical apparatus comprising a shell and a

coll thereon -connected in-circuit with said

feed-wire and whereby current is supplied to
energize said coil whenever electrical ecurrent
is supplied to the ear asit passes said section, .
a movable member within said shell adapted
to shift alternately .to opposite ends thercin
as said coil is successively energized by the

movement of the car from section to section,

and signaling means controlled by said mem-
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ber whereby the location of the car is deter-

nmined, substantially as described.
11. In an electrical apparatus, a shell and a
wire coil wound thereon, a metallic band about

| said shell centrally between the ends of. the

coil,-and an independent member within saiil

shell adapted to be moved therein when said
“coil is energized, substantially as described.

12. The tube and separate contacts therein,
signaling means -operatively connected with
each of said contacts, an independent movahle

‘member within said tube, and means to shift

said member back and forth to engage said con-
tacts alternately, substantially as described.
‘Witness our hands to the foregoing specili-
cation. this 9th day of September, 19103,
CHARLES L. SEDGWICK.
_WALTER H. ABBO T,
Witnesses:
R. B. Mostn,
R. ZBORNIK.
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