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To allwhom it MAY CorRCer:

Be it known that I, Jorrx Hawrey Taus-
stq, a citizen of the United & States, residing
at Pluhddphm, m the county of Philadel-
phia and State of Pennsylvania, have in-
vented & new and useful Alarm-Signal Sys-
tem for Automatic Water-Gas-Set Controls,
of which the following is a specification.

In my Patent No. 1 119472 of December

1st, 1914, there is shown and described an
automatlc water gas set and that patent will
serve to. facilitate an understanding of the
pl'esent invention, although the latter is not
limited to the particular automatic water
gas set deseribed ‘in-that patent but is ap-
gas-sets generally. In an
autematic water cms set there 1san a utomatic
control mechanism for opeéning and closing
the apparatus valves in certain groups, and
at intervals called the “blow” and the “run,”
and such mechanism usually includes a
master element or elements, ag a time driven
shaft, the movement of which acting through
various kinds of relay apparatus effects the
actual movement of the chpq ratus valves
which are usu‘xHV designated ‘according to
their functions. In the opemt:on of a water
gas seb it is important that the apparatus
ralves should be opened and closed in the
proper combination for effecting the “run”
and the “blow,” aiid at the proper intervals
and without delay in operation of any of
the valves, hut it is possible that automatic
water gas sels, from some outside cause or
another may on rare oceasions be caused to
fail in one or more of these respects to func-
tion properly. This condition of affairs in
practice results in the attendant’s wasting a
considerable part of bis time, which might
be usefully employed about the works, in
watching the automatic water gas set which,
as a rule, functions properly and only needs
attention. at long intervals.

The principal objects of the present in-
vention ave, first, to give the gas maker no-
tice of the failure of any valve to function
properly and to show which valve or valves,
if any, has failed to operate properly; sec-
ond, to enable the gas maker or operator in
charoe of an automatic water oas set to per-
form duties other than Watdmlg it, with
certainty that he will be called if anything
goes wrong in the automatic operation and

as Hot
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promptly admsed _just which valve ot v valves
has gone wrong; third, to show at all times
and 1n a convenient place that the valves are
operating, propelly and are:in.the right rest
positions. for the “run” or “blow” as the case
may be, but withont ¢ giving an alarm under
these conditions, and When the valves are
moving from one rest position to the other
rest position in proper combinations. Other
objects of the invention. will appear from
the follong description. .-

The invention will be cl:umed at the end
hereof but, will' be described in connection
with the embodiment of it chosen from other
embodimients for illustration. in the accom-
panying drawings forming. part hereof and
in which—

" Figureé 1;s iL dmgrammatm view 111ustrat—
ing an. alarm s1gna)]r system. embodying fea-
tures of the mventlon and showing schema,m—
cally apparatusr ‘valves and palts ‘of their
automatic control mechamsm '
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Trig. 2, is a front view drawn to an en-

Jarged scale of an ‘indicator for- showing the
rest. position of. apparatus valves at the Eun”
and at the. “blow.” i

Fig. 3,'1s, a cross;seetlon of Fig. 2 on the
line o—3 S

TFig. 4, is a dlaoxammatlc view, paltly in
sectmn, ot CALTY.. OVer mechamsm operated
by the automatic -control mechanism for
silencing the alarm during proper movement

of the Va]ve and

- Figs' b and 6, are views illustrating valve
oper ated appliances for controlling the rest

Pposition indicators and the d]arm

An mpmmtmn of ‘the invention may be
facilitated, bv a few general’ statements in-

volving referénce to opemtlon followed by

a more detdll descmpmor of electric cir cuits,
since they are employed in the embodiment
of the invention shown on_ the drawings.
In the drawings 1 and 2, are the synduo-
nously time duven elements which, through
apparatus- not - shown,, respectively position
the apparatus valves in rest_open or closed,
positions for the “run” or for the “blow. ”
The number of valves’ maV vary but in the
case selected for the-sake of description the
apparatus valves are designated on Fig. 1,
alve, O valve,. Carb, blast, Steam
valve, Stack valve, and Gen. blast, and the
parts so marked on the dmwmgs_ma} be
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assumed to be the cylinders which operate
them, and the piston rods of these cylinders
may be assumed to show by full and dotted
lines the rest positions of the apparatus
valves whether open or closed. The full line
positions of these piston rods correspondto
a “blow™ and the dotted line positions cor-
respond to a “run.” 3, generally are lamps
for indicating the rest positions of the:ap-
puratus valves for the “blow” and for the

“run,”. and, as indicated  in° Fig. 1, the’

lower row of lamps is for indication dur-
ing the “blow™ and the next upper row of
lamps is for indication during’ the “run.”
The top row of lamps is for indicating
that the current is on the circuit or that
the circuit is alive. There are circuit con-
nections for connecting the pair oflamps
appertaining to the valves in  separate
branches from one side or sign. of the-circuit
and these will be hereafter tracéd. ™ 4, are
double pole double throw switches or other
appropriate switch provisions: fo npect-
ing either of the lamyp ‘branches to, the op-
posite side or sign of the circuit to light; ap-
propriate lamps for indicating the rest posi-

tion occupied by the valves. "5, is an alarm

interposed in a local circuit 6, including an
electric battery or source of energy 7, a hand
switch 8, and two relays 9 and 10, arranged
when de-energized to cldse the circuit'6, and
sound the alarm. There are circuit connec-
tions, to he hereafter traced, for connecting
the relays 9 and 10, in branches from one

‘side or sign of the circuit. Valve operated

switch provisions, which may be parts of the
switches 4, are arranged in series in the relay
branches for connecting one or the other of
the relay branches to the other side of the
circuit when apparatus valves are in opened
or closed rest positions in desired groups to
silence the alarm by breaking the local cir-
cuit 6, Ly thus energizing the appropriate
velay. If anv of the apparatus valves fails
to function properly and does not come to
closed or open position as it should do in
combination with the other valves for a
Srun® or a “blow,” neither of the relays 9
and 10, is energized and the local circuit 6,
is closed and the alarm is sounded. There
is a cireuit to.be described for shuuting the
relays 9 and 10, to keep them closed and the
alarm 5, silent during appropriate or in-
tended movement of the apparatus valves,
and this shunt circuit connection is con-
trolled by carrv-over mechanism 11 and 12,
responsive to the elements 1 and 2, of the
automatic control mechanism. In TFig. 5,
the double pole double throw switch 4. is
operated by a tappet rod 13, acted upon by a
tappet 15, carried. by the valve stem or pis-
ton rod, as the valve i1s reaching its open and
closed rest positions. In Fig. 6, the double
pole double throw switch 4. 1s acted upon

through w link 16, and by the long arm of

1,434,072

.and the arrangement of F
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2 lever 17, pivoted intermediate of its ends,
and having itsshort arm pivoted to the valve
stem ‘or piston rod. The arrangement of
Fig. 6, 1s well adapted to steam and oil valves
fig. 5,
adapted: to the other apparatus valves. -In
Fig. 4, is shown one of .the carry over mech-
anisms and it consists of a contact 19, which
cleses the circuit during an interval of rota-
tion of the cam 18, provided on the element

-9 "The cireuit is shewn as grounded through

the cam because in the present instance the
circuit used is the neutral and one side or
wire of an alternating current three-wire
system’ zithHough the use of such a circuit is
1ot necessary to'the invention. & A lead 20,
from one wire 21, of the circuit is connected
By wire 22, to a bus connection 23, so that
this bus 23, may be said to be one side of
the ‘circuit. The Eair' of lamps 24 and 25.
appertaining ‘to ‘the -Gen. blast valve and
arrapged under “Gén’” in Fig. 2, is con-
nected in branches 26 and 27, to two of the
contacts (at “the ‘right in Fig.'1) of ‘the
switch 4, of "the “Gex. "blast”’ valve. - The
arth'or tongue 'of this'switch is'¢onnected by
a‘lead 28, to the neutral wire29, constituting
the other side ‘of-the circuit so that the posi-
tion of the arm or tongue determines which
of'the branches 26 'and 27, is connected to
yrire 28, ‘and ‘so 'determines which of the
lights 24 and 25, is lighted.  The position of
the switch depends upon the rest position of
“Gen. blast” valve and so the lamps 24 and
95, indicate, according to which ig lighted,
the position of the “Gen. blast” valve.

" The wiring of the other pairs of lights in
respect to the switch of their vajves is sub-

stantially the same as has been described.

The lamps 30 and 31, arranged under S. V.
in Fig. 2, relate to the stack valve. Fig. 1,
and ure disposed in branches 22 and 23

L e

vhich lead to the two right hand contacts

of the switch 4, of the stack valve. The
position of the arm of this stack valve switeh
4, determines which of the lumps 30 und 31,
is lighted for this arm is connected by con-
ductor 284, with conductor 28. The lamps
34 and 35, arranged under “Steam” in Fig.
9, relate to the steam valve, Fig. 1, and are
disposed in’ branches 86 and 37, which lead
to the two right hand contacts of the switch
4, of the steam valve. The position of the
arm of.this steam valve switch 4, determines
which of the lamps 34 and 335, is lighted
for this arm is connected by a conductor
28v with the conductor 28. The lamps 38
and 89. arranged under “Carb.” Fig. 2, re-
late to the Carb. blast valve. Iig. 1, and
are disposed in branches 40 and 41. of which
40, leads to one of the right hand contacts
of the switch 4, of the “Carb. blast™ valve
and relates to the “off” position ol that
valve. When the “Carb. blast” valve is “off”
or closed, the lead 40 is connected to wire

is well 7
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28, through arm of:switch 4 of “Carb.:blast’
valve lead 49, left hand: arm :of iswiteh! 4
of* stadc valve jead 105, left hand arm: ot
switch 4, of’ St"lClx valve,. lead 106, left hand
arm of switch. 4 of “(3en. ‘blast? valy e, and
1ead 98, \Vhen the:“Carb:. blast” :valve. 18
“on?” or open, lead:41, is.connected througli

© left-hand ;arm -of . sw1tch 4,-of - Hot- valve

10

15

lead 103, left :hand:-arm- of ‘switeh: 4; of . oil
valve, lead 104, Teft Hand arm-of switch 4,
of: “Cmb blast” -valve; lead 107, left hand
arm: of :switch 4, of: steam. valve, lead- 105,
left: hand arm oi switch 4, of ‘steam ‘valve;
lead: 108, and-left hand- arm ‘of: switch 4,
of “Gen. blast” valve to lead . 28.; The: lamps
50 and: 51 ‘arranged under: oil: in- Fig.:

relate to-the oil’ walve, WFig.il;.and are dls~

- posed in-branches 52 iand 03 ‘rhich lead to

20

- thé two right hand contacts’

i the switch 4,
of the oil valve. The' sposition:ofi the arm
of this oil valve switch-4;:determines/which
of ‘the:lamps-50;and 51y is: Hghted: for: this

v. armds connected ‘by: conductor 28° \Vlth con:

25

ductor 28.: .
- The: lamps 55and. o&-armnged und91 H
V..in- Fig:' 2, relate ‘to:the Hot valve, Tig.

vlf“"

YT
i

. 1, and atve: dlSpOSGd dn ‘branches 5% and: 58
* which lead to two right-hand.contacts of the

30

35

stvitch -4, of 'the Yot tvalve. . The . position
of the arm of this Hotivalve switch 4, de-
termines which:-of the lamps:55: and 56 ‘is
lighted: for this: arm!' s :connected ‘by-a con-
ductor 198 swith® thé reonductor 28.-:The
lamps 60 and *61;' relate to' the. “run” and
“blow” and-they are in!branches 62 and 63,
from: the: conductor -23;:to the branches 32
and 38; of the: lamps 30 and 31" :Thelamps

© 60 and" 61, ‘are in ‘ pardllel with ithe lamps

40

30and 31‘ rand:‘are ‘therefore ‘controlled bv
the :Stack valve ‘the’ position: of which’ de-
termines the" “run” and “the “blow.” The
hmps 70 ‘and 71, .are!in: parallel across: the

© eircuit - by lead ‘)0, and: Jead 72, and they

50

59

60

show " whether ‘or not' ‘the ircuit s en-
ergized.. The number of: lamps 70 and 71
is not importarnt::
used the illumination is bétter than wherve
only one is used.

The wiring for the “Carb. blast” lamips
38 and 39, in the particular instance 111uq—
trated in "the drawings, differs from the
wiring of most of the other pairs of lamps,
but the difference does not change the prin-
ciple and is due to conditions of the par-
ticular layout. As a practical matter if the
lamps 38 and 39, indicate a wrong position
of the carbureter blast valv e, the indication
is correct, but if the lamps 38 and 39, and
the 1‘1mps of another valve make such an in-
dication, the meaning is the last mentioned
valve is out of time, The circuit 80—81,
is provided with a snap switch 82, which is
closesd when blowing with the carbureter
Dlast shut off and in that case this cirenit

Where: two_ lamps are’

is a-shunt.for the left.hand arm of: thb
switch 4, of thé #Carb. blast” valve.-
The'relays 9;and:10, are in branches 100
and 101yfrom:one: 51de of-the cireuit-21; by
conductor 102. Branch 101, reaches . the
other sidé -of the.!ecireuit or conductor 28,
as follows: by 41, left hand arm of. switch
4,of :Hot' .valve, .conductor 108, left hand
arm of :sivitch 4, of Oil-valve, conductor 104,

65

left. hand .arm. of “Carb.: biast”, wvalve,.con- -

ductor ‘107, left hand ‘arm-.of switch 4, of
Steam . wﬂve iconductor 103, left hand :arm
of switch 4, of Stack valv e, conductm 108,
left hand arm of switch 4, of “Gen. blast”
valve, to: 28:; Thus-all..of the switches 4,
are closed. in.series with the relay 10, and
the relay. 9, being de-energized, is closed, so
that relay.10,is open and by breaking cireuit
6, silences:the alarm. . If any: one iof the
stitchies 4,18 opén by reason-of defective
functioning of its valve, the circuit through
the ;relay - 10‘15 brokeny "and relay -10,.is de-
energized; closmg circuit 6, and soundln(r
the alarm.: When the valves are.in- ‘the com-
bination notishown in the drawings and: ap-
propriate: for: a-{trun,”.the. branch: 100, as
closed by:40, right- Hand arm of.the switch
4. of “Carb. ‘blast” :valve, lead 42, left hand
arm rof ;switch 4; -of: Steam mlve, lead: 105,
left hand sarm; of: switch: 4, 0f Stack valve,
lead: 106, left hand:iarm: ‘of - switch - 4 of
“Gyen. blast” valve and conductor 28.  Thus
the switch»provision . 4, ‘of «“Carb. Dblast?
valve, Steam wvalve; Stack valve, and “Gemn:

80

85

90

95

blast” valve -are in-series with. the-energized « .

run relay: 9,:andithe:“blow” relay: 10 1s de-
energized: closmg theipath ot c1rcu1t 6. If
any: of the: valves last mentioned is-out"of
proper-position, the circuit through relay 9,

100

is“broken and in closing it:completes’ circuit .

6;:and -dounds the-alarm. In:the pa,ltlcuhu '

layout shown and during. the: “run” the
alarm is not responsive to the Hot valve
down position nor-to the oil on: position, but

this s a' matter -of details in that ;particular -

layout: . Even:if-the Hot valve is mot down
during each-run-or:ifthe oil is not-on during
each run, no particular harm is doue, but
1t any one thinks otherwise, alurm connec-

110

tions can be applied to the switches 4, of

those valves in the manner fully described
above.

When the controlling elements 1 and 2,
are turning normally to position the appara-
tus valves for a run or a blow, it is desir-
able that the alarm remain silent. This is
done by establishing a shunt circuit which
keeps one or the other of the relays 9 and 10.
energized and the energized relay keeps the
local cirenit broken and the alarm silent.
The shunt circuit is from one side of the cir-
cuit 28, by 110, through one of the carry over
devices 11 or 12 , by 111 to lead 100, which
connects by lead 102, with 21, the other side

115
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- of the circuit. 115;is a shut down switch
and it is mterposed in the circuit 116; and
adapted to short circuit the entire equ1pment
during the interval when water’gas set is
shut -down.

It will be obvious to ‘those skllled in the
artto which the invention relates that mod-
ification may be made in- details of construc-
tion :and arrangement without. departing
from , the spirit “of thé invention which is
not hnnted as to such matters or otherise
than :as -the prior art and the appended
claims may requue

I claim:~

L An alarm sgnal sysﬁém ior automatm
control water gas sets comprising the com-
bination of; a,ppam,tus valves. and’ agtomatic
control mechanism for opening. and closing
the valves in certain desired groups:and at
intervals, position:indicating lamps for:the
valves, : cu-cu:lt eonnections for - connecting
the ldmps of'the yalves in sepamte branches
from one side of the circuit, valve operated
switch provxsmns for. connectmv either
branch: to- the- opposite side of the.-civeuit
to ,hfrht appropriate lamps for indicafing
the posmlons of the valves, an alarm), alarm
controlling. rélays, circuit connéctions for
coﬁnectmo the-relays in' branches from .one
side. of the circuit, valve .operatéd switch
. prowisions a,rra.ncred'm series in the relay

braiiches: for. connectm«r one . or the othe
of the branches to the other side.of ‘the cir-
cuit when the- valves are in opened and
closed positions in desired: groups to silence
the alarm;.a shunt cireait for the relays.
means responswe ito the! control' mechanism
for closing the shunt circuit:during move-
ment of the valves to silence the alarm, and
a local alarm eircuit opén wlien either. re-
lay 18 energized' and closed when both re-
lms are de- energized.

An dlarm 51gn.z.1 system for automatic
(:onmol water gds sets comprising . the coni-
bination.of apparatus valves: and- automatic
control mechanism for opening and closing
the valves in certain desired groups and at

EST AVAILABLE cop

1,234,072

intervals, position indicating Jdamps for the
valves, circuit connections for connecting
the lamps of the valves in separate br anches
from one side of the circuit, valve operated
switch. provisions for connectmo either
branch to the opposite side of the circuit
to light appropriate lamps for indicating
the posmons of the valveo relays, circuit
connections for connecting the lelzqs in
branches from one side of the circult, valve
operated switch provisions arranged in se-
ries in the, relay branches for connectmor one
or the other of the branches to the other
side of the circuit when valves are in opened
and closed positions in desired groups; alarm
provisions responsive to.the interruption of
carrent through both relay blamhes, and
means responsive to the control mechanism
for silencing the alarm during intended
movement of the valvés. :

-3 An alarm signal system for dgutomatic
contro]l water gas sets comprising the com-
bination of app(uatus valves and automatic
control mechanism for opening and closing
the valves in -certain desired 01(1@1 and at
intervals, signals for showing the positions
of the valves s, an alarm for 1nu1ca+1n0 that
a ' valve: is stopped’ out ‘of its proper-limit
position, -sWitch . provisions responsive tq
movement-of the valves and circuit .connec-
tions controlled by the switch: provisions
for operating the signals.and the-alarm, and
means for contr olhno the cireuit conneﬂtmm
to silence the alarm so long ‘as-the valves
are moving between their limit positions. -

4. An alarm' signal system' for automatic
control water gas sets comprising the com-
bination of apparatus valves and their auto-
matic control mechanism for opening and
closm( the valves in certain -desived order
and at inter V‘lls, an alarm, means contvolled
by the valves for silencing the alarm in the
proper limit positions of the, valves, and
devices for silencing the alarmn while the
valves are moving. hetween - their limit po-
sitions, substantl.uly as described,
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