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- UNITED STATES

THOMAS SHAW, OF PHILADELPHIA, PENNSYLVANIA. .

'SIGNALING APPARATUS.

‘ [

SPECIPICATION formmg part m’ Letters Patent No. 384 '792 deted J' une 19 1888

Appheetmn filed September 2, 1887, Serial No. 248, 627

Deeember 22 1887, No. 28,222,

To all whom it may conCerT:

Be it known that I, THOMAS SHA‘W 4 01131
zen of the United States, residing at Phila-

delphia, Philadelphia county, State of Penn-

sylvania, have invented certain new and use-

ful Improvements in Safety Appar&tus for
- Mines, of which the following 1s a speelﬁee |

tion.
My invention conmsts in the certain means

fully set forth hereinafter, and which are in-
cluded in the following for eign patents: Great
Britain,dated March 8, 1887 No. 3,5631; Canada,
dated December 22, 1887 No. 28 299 : France,
dated March §, 1887 No 182, 057 Be]glum
dated March 9 1887 No. 76, 622 Gerlnany,

- dated March 8 1887, No. 41, 836 whereby to:
"~ soundanalarm inamine from A ground -station,
‘or at the ground-station from within the mine,

“and for regulating said alarms according to

20

‘any predetermined system, so as to send mes-
sages back and forth between the station and
 mine-chamber of any suitable character, and

 to supply. fresh air direct to each miner’s

| I:25

workings independent of the lec-*uhr cmrent'

of air used for ventilation.

The object of this 1nventlen 1e to estabheh'

. -'a safe and efficient means of communication

. 30-
- death b}'f' white-damp,

~ with the minerin his workings, and to quickly
supply the miner with fresh air in cases of |

disaster, where the miner is liable to speedy

- of marsh-gas, that has heretofere seerlﬁced S0

- 35

_. 40

- ternal edge view of the hand.- valve device for
operating the mine-signal; Fig. 3, a section on

- 45

'many lives. |
~ In order to enable others to use and praetlce

' my invention 1 will proceed to desembe 1ts |
"~ construction and operation. | |

On reference to the accompanying drawmgs,
which form part of the specification, Figure

1isan elevation of the apparetus at the ground-

station and diagrammatic view showing the
connection with the mine-signal; Fig. 2, an ex-

line 1 2, Fig. 2; Figs. 4 end D, seetlons on line
3 4, I‘1gﬁ B3 I‘]ﬂ* 6, a side vlew of sald hand-

| elgnal devlce Flgh 7, a sectional enlarged view

of the mine- ehlstle Wlth inlet-valve 35 Fig.
8, a sectional enlar ged view of the shutmg de-
wce for sounding the greund -gignal; Flg 9,.an

[T
|||||||||||||||||

choke-damp, or excess

end view of. the appalatus complete et the
ground-station.

One form of appmatue fer carrying out my?:".- i
improved system of signaling is illustrated in. = .
‘Figs. 1 and 9, in which X represents a suit-. .~ =
able tableé or stand arranged at the station 55 -

above ground and supportmg a reservoir, J, - ..
containing air under pressure, supplied. by""_'?_- N
‘hand or power pump, and a tank, E, inwhich - .
| is maintained a partial vacunm by an exhaust- =~
| ing-pump or device, A,and upon the table are
a number of Whlstles, B, hand-valve devices
‘"W, and automatie valve: shifting devices I,
with suitable pipes and cennectlone with each;- PR
mine-chamber, only one of eaell ef S‘lld pal tsj-;

B WI being shewn

- The Valve device W com mu nleatee Wlbh the}"_",
plpe b, extending into the mine, and toacham- - =
‘Der, Y thereof, where it is prewded with a
termmal flexible section, &', with a whistle, C, ~ =
O
‘to sound upon the flow et a,u from the tube_;-*?_if; L
b toward the chamber Y. - SRS
The valve device W cont1 ols the ﬂew of am

or other alarm device et the end constr ueted

through the pipe toward the whistle C. |
In the construction shown each Valve dewce

W communicatesivith the piped, and thmugh

a pipe, ¢, with the exhauster A through the

valve-casing, a, Figs. 3 to 6, with por ts k'and
! covered by a common D- valve, 30. The port

with the tube ¢.  The eesmg of said valve de-
vice is also connected thr eun*h a plpe, cZ wwh
the reservoir J. |

The valve 30 is eounected mth a Shafb f, 35

actuated by a hand-lever, e. ‘When thelevel
is depressed to the pOSlthl] shown in dotted
lines, Fig. 6, it rotates the shaft f and shifts

nected with a wire rod, ¢, Fig.

Fig. 4. When the valve is in the position,

80

Fig. 4, the air exhausted by the air-pump A

flows uni ntermptedly from the mine-chamber 95
through the pipe b, port k, valve 30, and port

-. PATEN T FFICEEO e
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7.... L
tank E, and said valve device consists of a

k connects with the tube 2, and the port L

| the Valve from OVEL the port & to the pos1t101:1
shown in Fig. b, and a Welght or. Sp[’]ncr con- 9_' S
6, brings the
valve back to the normal peeﬁmn shown i in.

1, and pipe ¢, and tank B to the pump The

complessmg ef the ﬂemble sectlon b of the e

|||||||||||||||||||||||
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cor partial vacuum. I make this the medinm |
of varying the pressure and: opemtl g Lhe:-
i;gShlftlﬁﬂ* device I and cause the signal. . ST
- . The valve-shifting device T may be a nmtorz
. constructed in different ways tomovethe valve |

. under the varying pressure within the mine-

1O

T 20

... phragm 8 and the tube b from the mine, 80
.. that when the air in said tube is bemﬂ* ex-
cooccoceo e hausted there is a tendency toa eou%taut par-
. ..o20 tal vacnumon the under side of the dmphlagm;. |
T T T . 3 tendmg to draw 16 d{}wanrd va hich is coun- .
SEERY 5-;-;;-;temcted by an excess of weig ht oy onthelever
2. When,therefore,the: elastictube b’ is closed |
S ;-;bv pressme of the: hllﬂ"elﬁ sucha greater vacu--

“um is produced as w:i.ll dmw S‘“l,ld diaphragm

50

5§

50

-+ pipe.  As shown,there is a metallic easing, 15,
seenred beneath the table X, with a chamber:g
oo divided by adiaphragm, 8, ofsheet rubberse- |
_cured between two disks, the outer edgeof the
~dlaphragm. bemg clamned between the two -
~parts composing the easing,  In the center of
o015 o8ald diaphragm dssecured o valve. stem, w hich |

S o passes through an ordinary packlng; b{)‘i 0,to
ooowooavalve-casing, 17, and there carries a eomnmn; '

. slide-valve, 18, covering a port; 7, which leads
oo to.a pipe 19, commumc ting: Wlth the whistle
B.. T'he dmphmn’m IS eonnected by a link to |
ST 1 Y pwetud weighted lever, 2. A tubeg n,leads:
owoononoooto the casing 17 from one of the DIpes ¢, com:
N ;r;.;r;;;};{;f;;;11111111(3.:1‘5311](? Wlth the: cvhnderfJ 's0 that hwh-:; ]

_ casing 17. A tube, 20, forms a communica- |
o tiom between the chan‘lber X b@low the dia- |

downward and shift the valve 18, uncovering
the port 7 and permitting the air to pass from
the reservoir J and pipes » and ¢ to the ecasing
17 and port 7, and then through the pipe 19 to
the whistle B, which sounds until the COmMpPres-
sion of the tube " ceases,when the vacuum will
berelieved, the dnphrw m and valve will rise,

and the port 7 willbe elosed. Thussignals are
sent from the mines to the station *1bove achu-
ated by anexhaustorattheouterend, so that by
alternately compressing and releasnw the elas-
ticpipe-sectiond’ aseriesofsignals may be made
according toany predetermmed system,which
will enable the miners to send any desired in-
formation to the central station. When it is
desired to reverse the currént in the tube b for
the purpose of signaling back to the mines,the
valve 30 of the valve device W is phced In
the position, Fig. 5, which closes the port { to
the exhaust- pump ‘md opens the port &,so that
air from the reservoir J can pass th"ouﬂ*h the
pipe d, casing ¢, and through the pipe b to the
Whlstle. C in the mine,and thefe sound the sig-
nal or alarm, after Y’Ethh the valve, when the
hand is 1em0ved 1mmedlately 1ee0ve18 1t nor-
mal position, I‘1 4, and the air passes to the
exhausting- pmnp, as before.

By properly manipulating the lever e any

desired succession of predetermmed signals.

may be sounded into the mine-chamber,

Instead of the flexible tube-section b, thé 4

| :384,792 |

pipe b will serve to prevent the flow tf air or | tube 6 may be provided with a valve oreock
gas from the mine, and thus cause an exhaust | Giohonphrng

:for interrupting communication at will.

-~ While I have shown exhausting'. :{111(1 wﬂv

%;rshlfbmtr devices of  a certain echaracter;, T d_oi
not: hmlb myself to the precise e.anstmctéim;t
i shown, as'any skilled mechanie can vary them
é‘nmﬁeﬁmtely wztheut del‘_)"u*t]]]ﬂ fg()n] the mmui 75 IR

;ffeatme of my invention.

. | tank or reservoir, which . m&y be put in @0111-%'5 SRR
0 pressure. air 18 alxmjs present in the Vqlvem'

ful supply of oxygen and suffocation ensues.
The statistics of mine disasters show lists of

1\ thousands of deaths from this cause, the: mft-..:-:.;-%.% EERE
jor portion of which wonld have been pre-
1vented by the means herein set forth for sup- too
{ plying fresh: air uncontaminated by mine-

gases direct to the individual miner to sustain
hlS life from that source until the regular
ventilation has removed the dangerous gases,
which can be done'in thirty minutes, while at 105
other t1mes 1t may take many hours, as is evi- -
denced in the history of this class of disaster.
In emergencies of this kind the valve device
W is opera,ted to open the port %k, which per-
mits air under high pressure to ﬂow down the 110
tube b to the miner, and a casing, 35, contain-
ing a valve, Fig. 7, can be detftehed from the
mgual device Dy the miner, permitting air
enough to flow down said pipe to supply a
dozen men and sustain their lives 'wmnsb suf- 115
focating gases., = |
1t will be evident that the exhaust-tubes
leading to the mine-chambers may be used in
connection with the pump or blower inde-
pendently of the signaling devices. 120
Without limiting myself to the precise con-
struction and 'manrrement of parts shown, T
claim—
1. The combination of a mine, a tube lead-
ing from a chamber thereof to a terminal sta- 125
tion, an air-exhauster and air-pressure device
ab such station, and a valve controlling the
communication betweeu sald tube and the ex-
hauster and pressure devices, substantially as
described. 130
2. The combination,with a pipeleadingto a
mine-chamber and mth an exhauster commu-

~While I have referred toa whlstle, **mjy other%.
; @smtable alarm device may be used. S SR

Whilethepumpiorc other Q- p1 essure: devlcef-; L
%nand the exhaust-pumporothervacenum device SEEEE
‘maycommunicatedirectly withthemine-pipes, -
L prefer to use the vacuum-tank E, connected 80 -
~with the exhaust-pump A which: perm]ts offai i
‘number of tubes, ¢, Fig. 1, leading from valve =
devices ceuﬂeeted Wlth the pipes: c:ef separate
'mine-chambers. to: be all connected wmh one:. o
‘vacuum-chamber and one exhaust-pump. The 83
pipes ¢ are provided with ordinary valves to =
regulate or limit the flow through each sepa- =
i emte pipe, and I also prefer to useone pressare '

-munication with a series of signal devices. ' go
Heretofore miners have m}b been prowded;
;UWIth any means to ward off the deadly effeets 1
of the gases known as *“choke-damp,’’ (CO,))
and “*white-damp,?” (CO,,) and Where an ex- i
‘| cess of carbureted hydrogen cuts off the need- g;; REREEEE



nicating therewith, of an alarm communicat-

5

1o

20

30

ing with the inner end of said pipe, a second
alarm near the outer end commumcatmw with

an air-tank through a pipe provided with a
5 valve, and a Valve shifter connected with said

valve and in line with the communication be-

tween the mine- pipe. and exhauster, .sub‘std,n-

tially as deseribed.
- 3. The combination, w1t11 the mlnc pipe b,
alarms B C at the termlual station and in the

mine, respectively, and air pressure and ex-

haust pumps,with conunections with the pipe,
of a valve controlling the flow of air between

‘the exhaust-pump ‘md said pipe and beftween

the pressare-pump and the alarm B, substan-

- tially as described.
4. The combination, with the mine- pipe ?) |

alarms B C at the termlufﬂ station’ and in the

mine, respectively, and air pressure and ex-

haust pumps, of reservoirs or tanks connected

with said pumps, and a valve controlling the
communication between the exhaust- ta,nk and
mine - pipe and between the pressure -tank
‘and pipe and also with the alarm B, bllh%t‘ln

tml]y as described.
. The combination, with the mine plpe rmd

])u mp connected therew ith, and with the alarm
at the station end of the p]pe, of a chamber
communicating with the pipe and provided

with a diaphragm and eonnections between the

diaphragm and the alarm whereby the lattetr
18 sounded on the movement of the diaphragm

under the variation of pressure in the p]pe,
substantially as deseribed.
G.

il

l

The eombmqtmn of Q tube leadmﬂ* to a2 l

. '1

mine, exhaust- pump counected w1bh smd tube,._

and with a chamber covered by a dlaphrawm o
a whistle, a valve controlling the passage to =
‘the whistle from a reservoir of airunder press- -~ -
ure, and a connection between the valve and A
the dmphrwm, and means for interruptingthe =~ . -
Howof air through the mine- tube, substantlallyf TR
| as described. o
- 7. The cmnbuntlon of the whlsble above'l
oground, a whistle in a mine-chamber, connect-
‘ing-tubes and pump for controlling the flow of
air through the mine-tube, avalve for control-
ling the ﬂo wof airto the whlstle a,bov_e grouud L aas
| dlaphrwm in achambercommunicating with- =~
-rthe, mine-tube and connected to said v&lve and
a hand-valve constructed toopen and close the .
communication between the exhaunst-pump and
the mine-tube and also between the exhaust-
the dn-'

pump and the chamber covered by

phragm, substantially as deseribed. . RN 0y
The combination, with atube leadmn f 1*0111.}’ TN
a mine- chamber to an outer station, a,nd with
apump controlling the flow of air throuwh said-
tube, of a valve .:113 the inner end of the pipe,
and a signal at the outer end, and a chamber
_.connnummtuw with the tube and having a'~
movable dmplu agm connected to operate S‘ud" T
signal, snbstantmlly as descrlbed e

| Tn testlmouy wlereof I have Swned my name -
to this 5pef31ﬁcat10n in the presence of two sub
ser 1blnn‘ WIEHGSC‘»{}S

S

THONIAS SHAW
Wltnesses | N
J. LOGAN I‘J:TTS, R
XV J MOODIE :
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