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BAROMETER FOR INDICATING FIRE-DAMP.
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Zo all whom it mai concer:

~Be 1t known that I, RubpoLr RITTER V.
WALCHER-UYSDAL, asubject of the Emperor
of Austria-Jungary,and a resident of Teschen,
in the Empire of Austria-Hungary, have in-
vented certain new and useful Improvements

in Indicating-Barometers, of which the fol-

lowing is a specificaion. |

Lhis invention relates to apparatus for sig-
naling or indicating the variations of a barom-
eter, chiefly designed for ascertaining when

emanationsof gas or fire-damp in collieries are

likely to occur,
I have discovered that the emanation of gas
from coal in coal-mines is inversely propor-

tlonate to the pressure of the atmosphere— !

~that is to say, that the emanation inereases

ishes with an increasing air-pressure.

20

with a diminishing air-pressure and dimin-
Be-
sides the extent of the fall of the barometer,
therapidity of the fall is of special importance,

~asin the case of a rapid decrease of the atmos-
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pheric pressure the ventilating machines or
fans are 1incapable of supplying air fast enough
Lo overcome the great volumes of gasemanat-
mg from thecoal. The increase of the atmos-
pherie pressure, however, removes the danger
at once. Accordingly, by carefully observing
the barometer, the approach of danger can be
ascertained and precautionary measures taken.
Theuninterrapted observation of a barometer
15, however, a daty which can scarcely be ex-
pected from any one for a length of time.
LT'he present invention therefore consists in

an 1nstrument whereby the decrease of theat--
mospheric pressure and the danger are indi-

cated. This instrament comprisesaclock and
a bell. Tue barometer is so connected with
the bell that the latter indicates the number
of millimeters which the barometer has fallen
by the number of strokes which it gives.
This signal, however, is only given for a defi-
nite period of time—say, for instance, eight

‘hours-——so that the number of strokes on the

bell corresponds to the number of millimeters
which the barometer has fallen during the

eight (8) hours which have passed. TFor this

purpose the clock must disengage the mech-
anism tor signaling the fall of the barometer

at the expiration of every eight hours. When

the barometer rises,the mechanism may be so

|
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~portion of the same.
- a detached portion ofthe striking mechanism.

arranged that no signals are given, tie mech-
anism remaining in its normal position. _

It is evident that the instrument can be
made to operate in different manners. Theba-
rometer can be an aneroid barometer or a mer-

Cn
A

curial barometer. Ordinary repeater striking

mechanism or an electrie bell can serve for
signaling, and the connection of the clock with
the bell can be broken by either electrical or
mechanical means. '

Amongthe various constructions which can

be employed, I will describe two as being es-
pecially suitable. |

In the accompanying drawings, Iigure 1 is
a plan view, partly in section, of an aneroid
barometer adapted for the purposes of my in-
vention. Fig., 2 is a plan view of the signal-
Ing mechanism.
Fig. 4 1s a plan view of

Fig. 5 1s a plan view of a modified form of
barometer; and Ifig. 6 is a side view, partly

1n section, of a wmodified form of signaling

apparatus.

“According to the first construction, (shown
in Iigs. 1 to 4,) the barometer contains six or
seven boxes, A° on the aneroid system, as
shown in Iig. 1, which boxes transmit their
movements through a system of levers, ¢’ @’ af,
to ashaft, ¢, with which are connected a hand,
B, and a short lever, R.
ries a small wheel, P, of platinum and silver
or other suitable alloy, which wheel makes
electrical contact with a metallic ring, F,
marked with the scale of the barometer. The
sald ring, hand, and short lever arein an elec-
trical circuit, 1 2, Small plates T, of ivory,
are arranged in the metallie ring, and small
platinam plates 1Y, whose surfaces are in the
same plane as the surfaces of the small ivory
plates, alternate with the latter. The end of
the lever k moves between the limbsof a forlk,
(), and can only make contact with the latter
when the barometer is rising, as one limb, Q,
of the fork is covered with an ivory plate, .

O is a sliding contact-spring, which bears
upon the fork Q, and serves at the same time
as a brake forthe latter.  Now, if the barome-
ter 1s falling, the electric cirenit 1 2 is closed
at every millimeter by the roller I? on the hand
B, making contact with a platinum strip, 1.

Fig, 3 is a side view of a

7C

The said hand car-
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An electro-magnet, G, in this circuit is there- | rangement: C is a disk provided with sixty-

by energized and attractsitsarmature G, which
turns upon a pivot. A lever, H, Fig. 2, is
mounted upon the same pivot, ¢/, as the arma-
ture G, and is connected thereto by a latch, J,
on one arm of a bell-erank lever, J’, so that
as the armature moves toward the magnet the

Jatch 1s detached by the other arm of the bell-

crank lever coming into contact with an ad-

10 justing-screw, J% whereby the lever H falls

15

20

25 .
‘beyond the first and tenth steps. The strik-
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back. The effect of this arrangement is, that
even with a comparatively long contact at any
particalar platinum strip the lever H acts rap-
idly and only once. 'When this platinum strip
1S passed, the contact ceases, the armature G
18 drawn back by a spring, ¢% and the lateh
J again engages with the lever H. When-

-ever -the barometer falls one millimeter and
the lever -H is moved,an escapement or ratchet
wheel, D, is pushed one tooth-forward. Upon

the shaft of thesaid ratchet-wheel Dis fixed the
stepped snail-wheel A, Fig. 4, of the striking

‘mechanism and a cord-pulley, E, Fig.3. The

ratchet-wheel D is provided with a stop, d, in
order that the snail-wheel A cannot 'be moved

ing mechanism is arranged vo be disconnected

every minute by the clock lifting the latch B/,
the number of strokes on the bell indicating

the number of millimeters which the barome-
ter has fallen. |

As shown in the -drawings, 'trhe.-_-st.epped'

snall-wheel is so arranged:that the striking

mechanism will operate every minute, even

when.-the barometer is rising, so that-in fall-

ing an -additional  stroke is added for each
milllmeter. This arrangement has -the ad-

vantage that the striking taking place -every
minnte indicates that the apparatus is in
proper operation. .

If the arrangement of the striking mechan-

ism is to be such that the latter strikes only

45
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‘when the barometer-is falling, and then only
when the fall amounts to one or more -milli-

meters,a stop can be caused to engage with-the

fly-pinion a of the striking ‘mechanism by
means of an electro-magnet, -which is ener-

gized when the -barometer is rising.
As already observed, it has been:found that

not only at long but -especially at rapid falls
~of .the barometer :the .emanation of gas .con-
siderably.increases.
rometer falls ten millimeters-in-from:eight  to

11, -for 1ustance, the ba-

ten days, the efflux of gas will -not ‘be -very

conclderably increased, as the ventilation ean

overcome:tiie gases passing out slowly,where-
as.1f the barometer fallsten millimeters in one

day-the emanations of gas will be very danger-
-ous.

The . apparatus may therefore be so-ar-
ranged that the signaling of each millimeter of

the fall of the:harometer doesnot continue for
an indefinite ;time, but only for eight hours.

In other words, the number of thestrokes of

the striking mechanism only corresponds with
the:number of millimeters which the barome-
ter has fallen during the past  eight hours.

This -result is .effected by the following ar-

‘hour.

instrument.

‘four pins or bars, S, capable of being turned
-upon pivots so as to project laterally from the
disk. The said disk is moved by the clock-
work a distance corresponding to one sixty-

fourth of its periphery every quarter of an
It therefore makes half arevolutionin
eight hours. As often as the lever H moves
the escapement or ratchet wheel D one tooth

forward, it throws aside a pin on the disk C

by means of a lever, A, as shown in Fig. 3,
connected to the lever-H by a cord, /°. After

-elght hours this pin comes into contact with a

projection on a lever, V', fixed on the same
axis as the lever U, as shown in Fig. 3, there-
by pressing the arm « of the lever U against
the arm » of the pawl N, and effecting the
disconnection of the ratchet-wheel and snail-
wheel from the said pawl, whereby the snail-

‘wheel 18 caused to move back one tooth by

means of the weighted cord on the. pulley E.
The pins thrown aside are raised again by an
inclined plane, K, fixed to the casing of the
A pawl, #°, on the left-hand arm
of the lever V prevents the escapement-wheel

D moving back more than one tooth. This

pawl can move upon a pivot. |

TIn case the disconnection of the ratchet le-
-ver or pawl N should coincide with a forward

motion of the lever H, the disconnection of
the lever N cannot take place completely, as,
during the advance of the ratchet-wheel, the
pawl ¥’ would bear against the teeth of the

“said ratehet-wheel,and would not allow the le-

ver U to move far enough. 'When the ba-

rometer rises, the electric circuit 1 3 is closed

by:the contact of the short arm R with the un-
covered limb of the fork Q. The electro-mag-

net ¢° in this cireuit is then excited, the lever
N is drawn back, and the ratechet-wheel, to-

gether with the stepped snail-wheel, are com-

pletely disconnected, so. that they turn back

to step 1.
the spring-contact N’ is moved away from its

By the movement of the lever N

opposite contact, N°, whereby the cireuit 1 2
18’ interrupted, and thus renders the energiz-

Ing of the electro-magnet inserted in the cir-

cuit 1mpossible. The spring-contact N’ is so

arranged that 1n the ordinary movements of

the lever N the circuit is not interrupted, but

only when the lever N-is completely drawn
‘back by the electro-magnet in the circuit 1 3.

‘When within eight hours the barometer falls,
rises, and -falls again, the pins thrown aside

-during the first fall would make 'the position
-of the stepped snail-wheel wrong for the sec-
-ond fall.
therefore, ageneral disconnecting device must
‘engage with and raiseall the pinsturned down.

With every rise of the barometer,

This result 1s effected by the eccentric disk

‘W, which, being connected with a cord-pul-
ley, ¢, turns in the opposite direction to that
‘of the clock-hand when the lateh z is discon-
nected, and raises in this motion all the pins
which may have been thrown down.
disconnection of the lateh z takes

This
place di-

rectly the ratchet- wheel D is moved back,
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when the barometer rises,by means of an arm,

y, arranged on the stop-pin on the ratehet-
wheel D, which arm makes coutact with a
spring, ¥, (covered on the left-hand side with
ebonite,) thereby instantaneously closing the
electric cirenit 4 5 and energizing an electro-
magnet, G, therein, of w 1‘11(*11 the fateh x forms
the dllll[ttlll(,. |

Auxiliary bells L, IFFig. 4, may be erected in
any desired places and caused to operate by
the spring-contact N’ and the local battery M
as soonthe striking me(‘hamsm 1S set 1in opera-
f1ion. .
According tothesecond construction, (:ah{m 1
in Ifigs. 5 and G ) the making of the electrical
contacts Dy the barometer takes place 1o 2
stmilar manner to that just described, only 1n
a more Simple manner. The fork @ is di-
vided "into two parts by insalating mate-
rial, and the hand 7 1s insulated from

arbor upon which it is mounted, whereby

the closing of the circuit 1 2 is only possible -

when the barometer is falling, and the clos-

ing of the circuit 1 3 only when the baroine-

ter 18 rising. The spring-coutact N’, be-
fore described, 1s then readered unnecessiy.
When the barometer is falling, the lever H is
operated onee at every millimeter of move-
ment of the barometer by the closing of the
circuit 1 2 aud the energizing of the electro-
magnet G’, thereby causing the ratchet-wheel
D .f.md the stepped snail- wheel A to advance
one tooth and one step, respectively.
the stepped snail-wheel 1s counected ordinary
repeating striking mechanisni. The ratchet-
wheel D and the stepped wheel A have,
ever, cleven teecth or steps, respectively, and

~the first step of the stepped wheel 18 80 high

n

I

chironoscope.

that with this step a disconnection of the strik-

With

how-

E
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- spind]e
the

~and the disk
- positien.
- closing of the cireult 1 3
- operation.

1. Thu dhk ¢ has a mppet whl(,ll, at eaclh
tact with a contact-piece, v, thereby closing
the cireuit 4 5. The current of this ciremt
flows alsoaround the electro-magnet G°.  The
disk p, which is provided with radial teeth, 1s

-CGIl’lpthL revolution, makes a momuxtmy con- 6o

cansed to revolve onece in eight hours by a 0%

wheel, », of the cloek mechanism.
the ratchet-wheel D is moved torward one
tooth, it forces the lever I back, so that the lat-
ter presses the movable spindle 2 to the right.

Whenever

The uecdle o is thereby shitted trom between e

the teeth of the disk p, and the disk ¢ is turned
by the weight &' into its original position, as
shown. As soon as the tooth of the ratchet-
wheel has passed, the spring I' forces the
movable spindle » back, the neecdle
between two teeth of the wheel p, and the
i is now rotated by the clock-work
until, after a lapse of eight hours, the contact
w' v takes place, whereby, through the closing
of the ci
tagain moves into its original
VWhen the baroneter 1s rising, the
performis the same
Now, if within eight hours atter
atail of a 11‘11111111@61 of the bar Ometer
fall of one millimeter occurs, the disk ¢ passes
to its original position, and the striking mech-

anismnow givesadouble signal for eight hours,

if during thistime no fall or rise of the barom-
This somewhat modi- go

eter has taken place.
fied manner of signaling has the advantage

that after a fall of several millimeters the bell-

signals cease simultaneously eight hounrs after
the last millimeter fall, which for the purpose

0 enters 73

euit 4 5, the needle ¢ is again shifted, 8o

second 8z

of giving warning is m no way a dlmdv%ma,ge 03
in the W Gﬂmln‘ 01 mines.

ing mechanism does not take place at all; ac-

cordingly the striking mechanism does not op-
erate when the barometer is rising.
step, which corresponds with a fall of one mil-
lmeter, gives one stroke per minute.

is energized, in conseqguence of the closmn of -
the cir Cmt 1 5, whereby the stopping lever or
pawl N 1s attracted, and the ratchet-wheel D,

chsn**onueete{l and brought back to their origi-
nal positions.
definite period of time

ent manner from that described in the first
construction. | |

The device P*is similar to that in Hipp’s
The movable spindle » carries
Hipp’s needle o, a cord-pulley, s, and a disk,

The next

What 1 ddnn 1§—- |
In an apparatns for indicating by audible
signals variations of air-pressure, the combi-
nation, with an aneroid barometer having

movable index adapted to make and blea,L

When
the barometel is rising, the electro-magnet G*

electric circuits, of electro-magnets, electric

-~ cireuits, and devices through which said eir-

cirits are closed and said e-leet-ro_- maguets en-

~ be operated by said electro-magnets, and con-

together with the stepped snail-wheel A, are
- scribed, whereby at definite intervals the sig-
The disconnection of the strik-
“ing mechanism after a ’

structed and arranged substantially as de-

naling 111(3011‘11115111 1S Ietmned to 1ts umnml

| po&alblou,, as set fortn.
(sfly eight hours) takes place in quite a differ- :

|

In testimony whereof 1 have affixed my sig-
nature in presence of two witnesses.
RUDOLY RITTER v. WALCHER-UYSDAL,
Witnesses:
C. O. PAGET,
L. &, If, MOLELLER.

a OO

ergized, and signaling mechanism adapted to icjy
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