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Lo all wilom il may concer:

Beit known that I, Normax S. Ricimonp,
residing i Oshikosh, in the county of Winne-
bago and State of Wisconsin, have invented
new and useful Improvements in Mining Sig-
nal Systems, of which the following i1s a de-
scription, reference being had to the accom-

panying drawings, which are a part of this.

specification. | |
This imvention relates to new and useful
unprovements in mining sienal systems, and

has for its object to provide a signal system’

tor use 1 mines wherebv sienals mav be sent
i, ™ .

from any level to the engineer in charge of-

the machinery operating the Iift or skip.
An object of the invention is to provide

such a signaling system which will indicate
at each level the fact that a.signal 1s being
sent, and thereby avoid the imterference of

signals which would occur if more than one
signal were sent at a tumne.

Another object of this invention is to pro-
vide each signal station or level of the mine
with a signaling-switeh for controlling an
electric-lamp circuit, there being incandes-
cent lamps at each signal-station to glow
when the signal-circuit is closed by any sie-

nal-switch, and thus indicate the signal being
g1ven. " S

Another

vide such a signal svstem with a combined

visible and sudible signaline means at the

engineer’s ‘station, the visible and audible

stgnaling parts coéperating in the production

ol signals. | ; . - |
Another object of this invention is to pro-

vide signal-hoxes and enginecer’s signal means

of novel construction.

With the above and other objects in view
the invention consists in the system and de-
vices, their parts and combinations herein
claimed, and all equivalents thereof.

Referring to the accompanying drawines,
1n which like characters of reference indicate
the same parts in the several views, Ifgure 1

18 a sectional view of o nportion of a mine-
shaft with the improved signal system of this -

mvention shown in diagram. Fig. 2 is.a
front elevation of the engincer’ssignal means.
g, 3 18 a vertical sectional view thereof.

Iig. 4 is a {front elevation of 4 signal-box, and ;

Ifig -5 is a longitudinal sectional view thereof.
In the drawings, 8 represents a mine-

shaft, which isinehined and has various hori--
‘zontal
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object of this invention 1s to pro-

- to contact with & stationary contact-point 22

satented April 89,1907,
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quently a mile or more in length, and the
levels 9 are arranged about one hundred feet
The hitt or skip 10, which rides on'a,
switable track 11 in the shaft, is raised and
lowered by means of a cable 12, which is
wound ~upon a powerful engine-operated
Loist under the control of the enginéer in the
engineer’s station at the surface. The hoist
is capable of very rapid operation to move
the skip or lift at the speed of a mile a minute
whén desired. At the engineer’s station the
cable 12 is caused to operate the index-hand
ol an indicator 13, which shows at a glance
the position of the skip at any time. At each
level is stationed an attendant, known as a
“lander,” whose duty it is to signal to the

engineer such information as that the skjp is

desired at his level to convey passehgers, ore,

timber, or the like to a specified level or to

the surface and whose duty is also to give

what is known as a “half-signal”’ when the

skip is slowly approaching his level to indi-
cate when 1t is 1n the desired position for re-
cerving or unloading the load, so that the en-
gineer may stop the §}_§ip at that point. There,
are \ . .

are.required to transmit to the engineer on
different occasions, and it is very important
that one signal should not interfere with an-

various other signals which the landers

6o
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other by two or more landers signaling at.the

same time. - It is to avoid this confusion of

interfering signals that the signal-station. on
each level 1s provided with a signal-lamp in

addition to 1ts signaling-switch to glow with
cach signal-contact wherever made, and thus

caution the lander against sending signal a
until the signal system is again out of use.

Qo

The signal-station at each level -is fur-

nished with a signal-box, (shown ih detail in

Figs. 4 and 5,) comprising’a casing 14, with a
hinged front 15, making d water-tight. com-

partment to contain the signaling apparatus,

95

there being an incandescent lamp 16 mount-

e . ' . i " r 4
ed within the signal-box and visible through

‘a lens 17 in the front. = A hand-switch lever

18 1s pivotally connected. to a projection 19
onn the mside of the: signal-box front and

passes through a slot 20 1n said front, being

normally held in its uppermost
means ol a retractile spring 21.

osition by
'IJ)_‘he switch-

lever 18 carries a contact-point adapted when

the lever is pressed to its lowermost position

therebeneath, the stationary contact being
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assages or levels 9 connecting there- | mounted on ' the signal-box front and the
with., In copper mines the shaft 8 is fre- | parts suitably insulatedifrom each other, so




. .
- [} h
) ]
1 " - "
-y '

» "g 1

LY - . .
R

: th&bth& contacts 'mﬂ,y- 1ﬂ'&ke and break a ajg—- r

lamip 16 is in--

- naling-cirenit in which the
5 Glude .. o e o y
or other suitable source. of

-5 supply of electrical energy at the engineer’s |
statiorr has its terthinal wires 24 and 25 ex-

% tending down the shaft and connected with
o the'stationary contact 22 and one side df the
» -signal-lanap 16 of the signal-box at edch level

* - down the shaft-and connected with the other
-+ side of the signal-lamp.16 and also the switch-
15 lever 18 of the signal-box of each level by
. mheans of branch wires 29.  Thus the sig‘n’ﬂfj -

lamps 16 are connected in multiple between |

=Lh s e
i -thﬁ- 8
Al

- other terminal wire 24, so. that when all of
. the -switches .are- open- 1o’ currént passes:
i through.the signal-lamps, but whén any one-

'B‘ﬁt_’,},

\ by the audible indicator—the gong 30. When .-

“able time for producing the half-signal for the
- purpose above described, the lam

o by means of branch wires 26 and 27, r¢spec- |
v tively, ﬂmm ‘béing a third or signal wire 28 |
o also extending from the engineer’s station

, -sary to run trucks or cars of rails and the like
signal-wire 28 and the terniinal wire 25,.]
~ and' the signal-switches. are connected -in-|
multiple between- the signa]-wire and the |

sires to have the skip hr(mghf there to carrv

100

drops upon the clapper 32 and causes it to
sound the gong 30. 'With this engineer’s sig-

-nal each signal stroke of the kev is indicated -

by the. visible indicator—the lamp 37—and

the sign&ll-key is held closed for anv consider- ;i:p.'
, | 37 will
glow continuously during the time the switch ..
18 held closed to serve as a warning to the en-
Ineer that the movement of the skip shauld 75

.44
be very slow, as its destination is-being ap-
praached, and then the sound of the gong mdi-

cates.the exact time at which the hoist should -
be stopped to cause the skip to stand in the
desired location. As it is sometimes neces- 8o

o

from tracks at the levels onto the skip, the
exact, positioning of the skip is very neces-

a1
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= - In operation a lander on anv level who. de- 8¢

& cargo to any other level will approach, the

- of the switches is closed ‘all of the signhl- | signal-box at his level, and if t e lamp 16
25 lamps arelighted. = . 7 . 25 v thereot. is not glowing to indicate that some
S - At the ‘engineer’s station there'is provided | one else is using the signal system he moves go
& signal-box containing the lamp 16 and the {the hand-lever 18 downwardly & Tiumber of .
..-8witch 18,-having the same connections as | times to make connection between the con-
X "the switeh-box at the different levels, so that | taet-points 19 and 22, so as to close the sig-
,§o ‘the engineer may signal.in reply whien desir- | nal mg-cireuit; and thereby transmit signai‘s
v, _able, and in addition there 1s provided an en- | to-the engineer’s station, mdicating. his re- g3
‘tr‘gmeEr’s signal, which comprises a combified | quirements. The signals at the engineer's
“yisible- and audible- signal means specially | station are produced visibly and audibly by
. pdapted for the purpose of ‘this invention. | the engineer’s signal and may be read 'frqm
35 The. engineer's signal comprises a gong 30, | the signal-box of all l“e_v,_e‘zls by the flaring sig-
“mounted on .a base 31, which supports a | nals of the siznal-lamps 16, so that the lander 100 -
- “spring-clapper 32, adapted to be struck by | on the level to whi{rii the skip is sent may
‘the mova‘:gl% core 33 OF a solenoid-34. The | know that it will ' become his duty to signal
. “-#olenoid is mounted on the bassé above the | the engineer when the skip is in the proper
40 gong, so that whei it is deénergized it drops position at his level. .
+..‘the core on the clapper 32 and causes the | When the engineer 1s awaiting the half- 1og

" clapper to strike the gong. 'The position of -
“‘the clapper 32 with respect to the gong mav
.~ be adjusted by -means of a set-screw 35,
‘45 threaded through the base. The core 33 is
- prevented from clinging to the clapper by its
residual magnetism by having u protecting
tip of'brass or.other non-magnetic material
on its end. The gong hus mounted over it a
hood 36, which consti{utes a casing inclosing
the solenoid, and on it is.mounted an incan-
descent lamp 37, which is.couneeted in shunt
~ with the selenoid,-and their joint terminals
2 connect with binding-posts 38 on top of the
y 55 hood, which conncet, by means of wires 39 and
%7 40, withe wires 25 and 98, respectively, - The
»., R T :
Signal-lamip 37 and the solenoid 34 being thus
.connected between the signal-wire 2% and the
- terminal wire 25 will receive the signaling cur-
po rent wheneyer a signﬂl-ﬁw"itf;h. is closed, the-{
- lamp -glowing thé same as signal-lamps 16
~and the solenoid becoming energized—o lift
its core. 33, 80 that-when the current is broken
and -thesolenoid _releases its' ¢ore the .core

I [—

]

‘wiring .throughout the. system™is protected

signal for stopping the skip at a cértain level
and some oné not aware of the fact that the

signal system is then in use starts to send a

sighal, the engineer will know by the position”™
of hisindicater 13 that the skip isnot near the 110 -
level where it is ordéred to stop and will realize
that the signal being -sent is by mistake and
is not to be-inderstood as the signal to stop,
s0 hewill continue the movements of the

skip until ot "Ia.PPm{;clhing the destination rie _

‘the half-signal is given. Obviously the.

arty attempting to signal a new order will
ecomo,aware of the fact that the signal sys- -
%_{QWS-GOH-'-

tem is in use as soon as his lamp. m-
e will of w20 .

tinuously Tor the half-signal and.

course. leave his switch alone until the half- .

signal is completed and. the signal system is ..

‘agam out of use. . In this. way there can be

no .interference -of signals. ~-Preferably the .
g rgughoul ] ‘ 128
by \J a-lfn.f{).l‘t}d GDIrldu;lj_as g ﬂuch as. ;ﬁlmw_n i gon- - -
nection with the signal-boxin Fig. §, which. : -
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which it might otherwise be subjected. In

- this way the system is admirably adapted to

5by

the purpose intended.

What I claim as new, and desire to secvre
Letters Patent, 15— -
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In a mining signal system, a pair of ter-

' minal ‘Wwires having connection with a suit-

‘X0

{.*.

_able source of electrical supply and extend-

ing down the ntine-shaft, a signal-wire also
extending down the mine-shaft, signaling
means at each of a number of levels of the

" ' 'mine connected between the signal-wire and

. one of the terminal wires, an engineer’s sig-

nal at the engineer’s station also connected

‘between the signal-wire and said terminal

wire, and signal-switches at each of said lev-
~els adapted to make connection between the
1" signal-wire and the other terminal wire.

7% ' n mining signal system, a pair of ter-

.20

" 25

extendin
lamps at different levels of the mine connected

minal wires having connection with a suit-
able source of electrical supply and extend-
ing' down the mine-shaft, a signal-wire also
down the mine -shaft, signal-

between the signal-wire and one of the ter-

- 1inal wires, an engineer’s signal at the engi-

30

neer’'s station also connected between the

‘signal-wire and said terminal wire, and sig-

35

46

" nal-switches at said levels adapted to make a
connection between the signal-wire and the:

other terminal wire. |

-~ 3. In a mining signal system, a pair of ter-
minal wires having connection with.a- suit--
able source of electrical supply and extend-

ing down the mine-shaft, a signal-wire also
extending down the mine-shaft, a water-
proof signal-box at each of & number of lev-

els containing a signal-lamp connected be-

. tween the signal-wire and one of the terminal

wires and a signal-switch connected between
the signal-wire and the other terminal wire,
and an engineei’s signal means between the

signal-wire and the terminal wire with which

50

55

18 connected,

45 - 4,

the signal-lamps are connected. .

%n a mining signal system, a pair of ter-
minal- wires having connection with a suit-
able source of electrical supply and extend-

“ing'down the mine-shaft, a signal-wire also

-extending down the mine-shaft, an enginecer’s

signal between the signal-wire and one of the
terminal wires, and a waterproof sigmal=box

at a level comprising -a box portion with a

hinged front carrying a spring-retracted con-

tact-lever adapted to engage a stationary
contact and form a signal-switch therewith,

said switch being connected between the sig-.

nal-wire and the other terminal wire, an 1n-

‘candescent lamp.in the box member con-
“nected between the signal-wire and-the ter-

» minal wire with which the engineer’s signal
cted,”and a lens in the box -{ront.
through which the incandescent lamp may

be seen. = - ‘
5. In a mining signal system, a pair of ter-

6z minal wires having connection with a suit-

»

850,100

| extendin

3

 able source of electrical supply and extend-

ing down the mine-shaft, a signal-wire also
o down the mine-shaft, signal means
at each of & nhumber of levels of the mine con-
nected between the signal-wire and one of
the terminal wires, a signal-switch at each of
said levels of the mine connected between the
signal-wire and the other terminal wire, and

‘an engineer’s signal comprising an incan-
| descent lamp an

an electric gong connected
between . the signal-wire a,m% the terminal
wire with which the signal means are con-
nected. - | -

6. In a.mining signal system, a pair of ter-

“mindl “wires having connection with a suit-

able source of electrical supply and extending
down the mine-shaft, a signal-wire also ex-
tending down the mine-shaft, signal means
at each of a number of levels of the mine con-
nected between the signal-wire and one of
the terminal wires, a signal-switch at each of
sald levels of the mine connected between

the signal-wire and the other terminal wire,

and an engineer’s signal comprising an incan-
descent lamp and a solenoid connected be-
tween the signal-wire and the terminal wire
with which the signal meahs are conrected,
a core operating within the solenoid, a spring-
clapper adapted to be engaged by the core
when the core is dropped by the solenoid,
and. a gong in the path of the clapper to be
struck thereby.

7. In a mining signal system, a pair of ter-
minal wires having connection with a suit-
able source of electrical supply and extend-
ing down the mine-shaft, signal means at

each of a number of levels of the mine con-
nected between the signal-wire and one of the

terminal wires, a signal-switch at each level
of the mine connected between the signal-
wirk and the other terminal wire, and an en-
gineer’s signal comprising an incandescent
lamp and a solenoid connected betaveen the

| signal-wire and terminal wire with which the

signal means are connected, a core operating
within the solenoid, an adjustable spring-
clapper adapted to be engaged by the core
when the core is dropped by the solenoid,
and a gong in the path of the clapper to be
struck thereby, the incandescent lamp of the
engineer’'s signal visibly indicating the pe-
riods during which the signal-switches re-

‘main closed and the gong audibly indicating
the instant that the signal-switches are

opened.

.- 8. In a mining signal system, a pair of ter-
minal wires-having connection with a suit-

able source of electrical supply and extend-

ing down the mine-shaft, a signal-wire also

extending down the mine-shaft, a signal-box
. ' : ’ « F

at each of a number of levels of the mine and

comprising a signal-lamp connected between

the signal-wire and one of the terminal wires

and a signal-switch connected between the

signal-wire and the other terminal wire, a

JO
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signal-box at the engineer’s station provided | the solenoid, a gong beneath the clapper to
with a signal-lamp and a signal-switch lLiavy | be struck thereby, a hood inclo sIng the solen- -
Ing the same connections as the cqrrespond- | oid and a pertion of the gong, anc anincan:
Ing parts in the signal-boxes of - thé, levels; | descentdampneunted on the hood and con- 15
5 and an engineer’s signal at the engineer’s sta-.( bectod in shurdt with the solenoid. ~ -+ 7

tion comprising' a solenoid connected be-, In testimony whereof I affix my signature
- tween the signal-wire and the terminal wire.! in presence of two witnesses, = -
with whic¢h the signal-lamps/are connected, a | NORMAN S. RICHMOND.
. core operating therein; an adjustable spring- | Witnesses: =~ L
1o clapper beneath the core adapted to be | ~R. 8. C. CaLbwELL,
- struck thereby when the core’is released by | = Anxna F. SceMipTBAUER. |
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