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To all whom it may concern.:
Beitknown that I, FRIEDRICH VON HEFNER-

- ALTENECK, a sub;]eet of the King of Bavaria,
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residing in the city of Berlin, in the German
Empue, have invented new end nsefal Im-
pl,ovements in Rail-Circuit-Closing Contacts,
(patented in Germany July 23, 1885, No.
35,222:1in France August 11, 1885, No 170 587;
in Belﬂ*mm August 10, 1885_ No. 69,b70 in
Austria-Hungery September 4, 1885

No. 19,755;1n England May 10, 13886, No. 9,568,
and in Russia August 16, 1885, 10,605,) of
which the folla:w«nmnF is a Sp@GlﬁCdthH

This invention relates to a device for clos-

ing an electriceircuit from a railway rail, and

by the agency of the downward deﬂeetion of
a small portion of the rail by the Wewht of a
passing engine or train. - |

In carrying out the mventlen I make use
of two eommumcatmn" merculy or fluid

charged chambers or vessels one preferably

heving‘ relatively larger area than the other,
and a wire or contact in one vessel which the
mercury touches to close an electrical cireuit
when pressure is brought upon the mercury
in the other vessel.. I may also at times make
use of means to prolong the closed circuit
when this is desirable or necessary.

The invention will first be described and
then will be particularly deﬁned in claims
hereinafter set forth. | -

‘Reference is to be had to the accompenymﬂ'
drawings, forming a part of this specification,
and in which Slmﬂer letters and figuresof ref-

erence indicate couespondmn‘ parts in all the

- V1ews.

- Kigure 1 18 a side e’lemtlon of a pmuon of |

a raﬂway rail and cross-section of two adja-

40 cent ties between which and to the rail my
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improved ecircuit closing device is applied.
Fig. 2 is an enlarged detall vertical transverse
section, taken on the line x, z, in Fig. 1, and
Figs. 8 to 7inclusive, are sectional views ShOW-
ing modifications of the device, helemafter
deeeubed

"To thebaseor bottomof a. mﬂway rail 1,and
between two. adjacent ties or sleepers 2, 2 of

5, No.
28,014 and No. 63,346; in Italy March 24, 1886,

| ends a, a, of a longitudinally ranging bar or

cgirder A at the central depressed pert of
which is eustalned a, mercury holding chamber
or vessel B, which proj jects la,tela,lly beneath

“the raill, a,nd in part,is preferably formed or
cast in one piece with the girder.

Thecap or
cover b, confines & ﬂemble diaphragm C, at
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the upper face of which may be sustained or |

attached a suitable plate ¢, which affords a

bearing for the lower endof a vertically mov-
able plug or piston D, which is fitted in the
cap 0, and projects ebove it to allow depression

of the plug and diaphragm by a slight down-
ward deflection of that portion of the rail 1,

lying between the fixed ends a, a, of the U'Il’del

‘When the rail 1, is heavy and its downwmd
| flexure between the. girder ends a, a, by the

weight of a passing engine 18 consequently

.shcrht the plug piston D, ,may be made of any

n0n- eompresmble metal or material, but when
the rail 1, islightand its downward flexure is
therefore considerably greater, 1 make the

| piston D, compressible or elastic or resilient,

so that it may take up in itself some of the

motion of the rail,and thus preventexcessive

flexure and strain of the diaphragm C, to pre-
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vent its buckling or breaking and ma,mta,m ._

1ts sensitiveness o the 1equ1red degree.

‘Fig. 2, of the drawings shows the piston D,

made with metal faemws d, d, at opposite onds

and an 11:1te1medla,te rubber or other elastic

| middle part or core d’, which gives the requi-

site elasticity., Any other suitable yielding

‘piston may however be employed.

A vessel LK, preferably having conmdembly
smaller hor izontal sectional area than the

‘main mercury chamber B, is also sustained

by or from the girder A, and is in part prefer-
ably formed or east in one piece therewith,

and projects upward at the inside of the 1&11

1. This vessel K, has communication by a
passage I, with that portion of the maincham-
ber B, belew the diaphragm C, thereby allow-
ing more or less free flow of mercury G, be-
tween the chamber and vessel. A plog f_., al-
lows charging and disecharging of the mercury
to or from the device.
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To the bottom of the vessel E, at Lhe passage

- the read bed, are eecmelv belted the 0ppes1te | F, is held a stand- plpe H, whlch has near its
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lower end a drainage orifice 7, which allows | both these means at once. Any other equiva-

back-flow to the passage F, and main chamber
B, of excess of mercury which may at times
overflow the top of the pipe H,into the vessel
H. Intoanon-conducting support], confined
between the main body of the vessel E, and

1ts cap ¢,is fixed any suitable metallic contact

piece J, which is shown as a scerew having a
reduced lower end which the rising column of
mercury touches to compiete an electrical cir-
cuit anywhere along the line of railway, and
by means of a wire K, which as shown, is car-
ried suitably through the cap e, and is con-
nected to the contact J.

The simple and effective operation of this
device is as follows: By the passage of an en-
gine or train along the rail 1, that portion of
the rail between the rigid end connections «,
@, of the girder A, will be deflected downward
sufiicientlyto cause depression of the piston D,
and diaphragm C, whereby-considerable dis-
placement of mercury from the large chamber

B, through the passage F, into the vessel E, of
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smaller area, will take place and the column
of mercury thus caused to risein the pipe H,
will touch the contact J, and close the circuit.
Excess of mercury overflowing thetop of pipe
H, will ran back from the vessel E, through
the pipe orifice A, into the passage F, and
thence to or toward the main mercury cham-
ber B.

In order to prevent undesired conductivity
or closure of the electric cireuit through the
wire K, after the column of mercury in the
stand-pipe H, has fallen below the contact
J, 1 have provided the pipe with an interior
non-conducting wall or lining which may be
a tube I, of glass or ebonite which will not
conduct the electric current should any drops
or particles of the mercury lodge between the
contact J, and the adjacent wall of the tube.
This non-conducting lining thus is important,
because without it drops of mercury lodged
on the contact J, within the tube H, would
closea circuit through said tube after the sub-
sidence of the main column of mercury below
the contact.

I specially mention the support of the en-
tire device operating as above desecribed, only
from the rallway railitself and independently
of the railway ties or any part of the road-
bed. Hence the effective operation of the de-
vice in closing and opening the circuit will
be maintained irrespective of any sinking of
the ties or other irregularity of the road-bed
or rails. This feature also makes the device
specially valuable for use on unyielding via-
ducts, bridges or other structures on or over
which the ties may be laid in building a rail-
way track. |

At times it may be desirable to more or less
prolong the closure of the electric cirecuit
through the wire KK, for special purposes. In

the drawings I provide for this action either
by using a valve cutting off quick return of
the mercury from the vessel L, or by enlarg-
ing the top of the stand-pipe, or by adopting

| intermediate space hZ. _ _
tom orifice /% and near its upper end is pro-.

495,674

lent means for prolonging the electrical con-
tact may however be used.

In Fig. 3, of the drawings, the
H, is enlarged at the top and receives a valve
M, which is closed downward by a spring m/,
and has a small orifice m, through which the
mercury, which had rapidly risen past the
open valveas the diaphragm C, was depressed,
must flow back slowly through the closed
valve, and thus prolong contact of the mer-
eury in the pipe H, with the contact J, to any
extent, depending on the area.of the orifice.

Fig. 4, of the drawings shows a ball check
valve N, fitted to a suitable seat located at
the inner end of the passage F, and an orifice
n, connects this passage with the interior of
the main mercury echamber B, to assure slow
return of the mercury thereto, while mercury
contact at J, is being maintained to prolong
a closed circuit. _

Fig. 5, illustrates how a maultiple or three-
pronged contact J’, may be used within a
stand-pipe H, having an enlarged upper por-
tion with a non-conducting tube L, rising at
its center. In this case the pipe H, has a sec-
ond orifice i/, which allows drainage or back-
flow of mercury from the space between the
tube I, and the upper wall of the stand-pipe,
while the back-flow from the tube itself is as-
sured by the other orifice A.

In Fig.6, of the drawings, is shown a stand-

pipe I, having an enlarged upper end within

which hangs a smaller cup H’, to provide an
This cuap has a bot-

vided with a series of orifices A% which give
communication between the interior of the

cup H’, and the intermediate space or passage.

In this construction the mercury rising in the
stand-pipe ean enter the cup H’, only through
the intermediate space 7% and the orifices /°,
ht, to make electrical connection with the con-
tact J, within the cup, and as the mercury
subsides that much of it left in the cup H’,
can escape only at its bottom orifice /2%, where-
by mercury contact with the part J, will be
prolonged for purposes above explained.
Fig. 7, of the drawings 1llustrates how a cor-
rugated diaphragm C’, may itself form the
cap or cover of the main mercury chamber of

stand-pipe

5

80

Q0

95

100

105

IO

I1§

the device; and has a suitable npward projec- |

tion or stud ¢’, upon which the deflected rail

1, presses to force the mercury up the stand-

pipe to thecontact within the smaller vessel L.

The term “mercury” used in this specifica-
tion includes, besides quicksilver, any fluid
which will operate within the communicating
chamber and vessel D, H, in substantially
like mannerfor the purposes herein described.

Having thus described my invention, I

claim as new and desire to secure by Letters
Patent— |

1. In an electrie circuit closing device, the
combination of two communicating mercury-
charged chambers or vessels, a diaphragim at
one vessel adapted for flexure by deflection
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~ of a railway rail 1:0 Whlch it 1s or. may be. at— | and a non- -conducting 111111:1,:,, and a cireunit
tached, and an electrical contact in the other
vessel mth which the rising mercury closes |
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| combmatmn of two commumcatmw mercmy-_-
- charged chambers or vessels, one Vessel hav-

- 493,6‘?4 '

the cirecuit, substantially as desembed

2. In an electrlc circuit closing devwe the |

combination of two eommumcatmﬂ' mercury-

charged chambers or vessels hawncr relatn ely

larger and smaller areas, a dlaphl agm at the

larger vessel adapted for flexure by deflection
of a railway rail to which it is or may be at-

tached, and an electrical contaet inthe smaller

vessel with which the rising mercury closes

the circuit, substantially as described.

3. The eombln&tlon with a railway 1*3,11 of
two communicating mercury-charged cha;m-l
bers or vessels sustamed from or by the rail

alone, a diaphragm at one vessel adapted for
flexure by deflection of the rail, and an elec-

trical contact in the other 'vessel with which |
the rising mercury closes the cir cmt substau-__'

tially as descrlbed
4, In an electric cireuit closing devme, the

combination with fluid charn*ed eommumcat-—'
ing chambers or vessels, one havmn* a ﬂexlble_

dmphm m and the other having an electrical

contact, of a yielding, elastic or resilient pis- |
| & girder A, fixed thereto, communicating mer-

cury- cha,rﬂ*ed ehambels or vessels B, E, held
| to the ﬂ*irder with the vessel I3, under the rail, .
& dlaphrawm at the vessel B, adapted for flex-

ton or pa:rt adapted to actuate the diaphragm
by deflection of an ad;]aeent railway rail, sub-

| 5tant1ally as desecribed.

5. In an electric circuit closmg devwe, the
combination with fluid charged communicat-

ing chambers or vessels, one having a flexible
dmphra,ﬂ'm and the other having an electrical

contact, of means for prolonﬂ‘mﬂ* the electric

circuit thlouﬂ*h the fluid and contaet sub-
stantlally as de%enbed

6. In an electric circuit closing devlbe the
combination of two communwatmwmercurp

charged chambers or vessels, one vessel hav- |
ing a diaphragm adapted for flexure by de-

flection of a railway rail to which it is or may

be attached, and the other vessel having an
interior stdnd -pipe provided with a dralnaﬁ'e_

orifice; and a circuit closing contact mthm
the stand-pipe, c;ubst3,1:1’51::1&157 as described.
. In an electric ecircuit closing device, the

ing a diaphragm adapted for flexure by de-

flection of a.railway rail to which it is or may

- be attached, and the other vessel having a

stzmd -pipe pIOVlded W1th a dramaﬂ'e omﬁce |

elosmo* contact Wlthlll the non - conductmﬂ'

Serlbed
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8. In an electric clrcmt dosmﬂ' device, the |

_combmatmn of two commumcatmﬂ' mercury-.
charged chambers or vessels, one vessel hav-

ing a diaphragm adapted for ﬂe*s:ure by de-
ﬂeetlon of a railway rail to which it is or may

be attached, and the other vessel containing
a'stand-pipe having an enlarged upper por-

b

tion and a lower dramaﬂ‘e 011ﬁce, and a cir-

cuit closing contact wmhm sald stand- plpe,_

substantmllv as described.
9. In an electric circuit closing device, the

lection of arailway rail to which it is or may

be attached, and the other Vessel contammw'

a stand-pipe and a valve at the passage con-

-neetmﬂ* the two vessels; a drainage orifice

being prowded to allow back- ﬂow of mer-

_comblnatlon of two eommumcatmﬂ' mercury-
._'eharged chambers or vessels, one vessel hav-
ing a diaphragm adapted for flexure by de-

75

cury when the valve is closed substa,ntlally -

as desceribed.

10. The combmmtlon mth a raﬂway rail,of

30

ure by the flexed rail, a stand-plpe H, within '

‘the vessel E, and pronded with a dramawe
‘orifice h, a eontaet J, entering said pipe H

and electl ical eonneetlons Lo sald eontact sub- |

stantially as described.

11. The combination with a 1allway rail, of

a cr1rde1 A, fixed thereto, commumc&tmw mer-
cury- eh@rﬂ*ed chambels or vessels B, K, held

to the mrder with the vessel B, 11]1(161 the rail,

00

a dlaphramn at the vessel B, adapted for ﬂex-— |
ure by the flexed rail, a stand -pipe H, in the

vessel B, and hd,VIIlﬂ' an interior non-cond uct-
ing 111111:10 L, and a dralnaﬂ'e orifice, a contact
J, entermw S&ld lmmn* aud electrical connec-

tions to smd contact, substmtmlly as de-
seribed.

In testlmony whel eof Ihave affixed my Sl_ﬂ‘-

| nature in the presence of two witnesses.
| PRIEDRICH VOW HEI‘NER ALTBN]]OK

-~ Witnesses: .

MAX WAGNER,

'GUSTAV STENZEL
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