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3
matically by box 34. The gas, thus prepared,
passes to the gas analyzer assembly 3§, compris-
ing an analyzer chamber 37 and a recorder 39.
Electric power to operate assembly 35 is supplied
by leads 41, leading from a suitable power source
(not shown). Analyger chamber 81 and re-
corder 39 are operably.cannected by suitable leads
passing through conduit 43. Recorder 39 has a
window or opening 45, through which is visible
& moving chart upon which stylus 47 marks the
results of analyses continuously ‘made by ‘the
analyzer in chamber 31. The .xegord «an such &
chart may appear like that shown in Fig. 3, for
example, as regards hydrogen .analyses. As &
rule, the gas is also analyzed fer COs and 00,
and these are also recorded in different paths

and circuits, as shown within the broken-line
boxlllnm 2. Mmopmhhmnnm
through leads 8i,

The special attachments snd circuits shown
within the broken-line box 4% will now he de-
scribed.

A conventional recorder 39 suitahle for recard-
ing the analysis of .a gas for Hi, COz, and CO
has a awitch advance shatt, $(, ansd a aslide wire
shatt 83. The switch advance shaftacts to.move
the atylus 41 (Fig..1) into its propar positions io
record the confent in the gas of Ha, CQs, and
CO, each af which 8 recorded.in a difflerent path
op the chart. In effect, then, the stylus ploks
three separate paths, ane for each aof the three
substances analyzed for. The slide wire shaft &3
turns about its axis in aceordance with the guad~
tity of the particular substance (Hs, CQO2, ar CO)
which is at the moment being .analysed for.

In operation, shaft 61 will turn about its axis
to move the stylus o .a position adjacent the
path on the chart which is to he nlottad for
(say) hydrogen; analyzer 31 performs the analy-
sis of the gas for hydrogen, and the result, com-
municated through the leads in.conduit 43 (Fig.
1) actuates shaft §3 therely to locate the stylus
41 to record at just the proper paint.on the chart.
Shaft 81 then turns sufficiently to move the
stylus to a position adjacent ithe next path (say
COa) ; analysis proceeds and shaft 63 causes the
stylus to record the analysis of that gas. .8imi-
larly, recording of CO takes place. ‘The cycle is
then repeated. About 3 or 4 minutes is required
per -¢ycle. All this is conventiondl in a gas
recorder of the type referred ip gbove,

10

16

20

25

30

.36

45

‘60

60

85

70

4

In accordance with the present invention, the
switch advance shaft 61 is provided with a non-
conducting cam 85 the surface of which is con-
centric with shaft 6( except at the hydrogen
points, where ears 61 are provided. A miecro-
switch assembly 88 is provided, having anarm 69
pivated at T by means aluding a:springito urge
it against the circumference of cam §5, and a
rontact point 73 which arm 69 is caused to touch
when cam 86 twrns to a position whereby either
exr 91 depresses the ‘arm 68. Contact is thus
adeeach time the.gas analyzer is analyzing and
xecording for hydragen, and contact is broken at
&l :other times.

BShde wive shaft 83 is provided with a non-
conducting eccentric disc 15, which rotates as
the ehaft sotates. Adjacent this disc is a switch
arm 17 pivoted at 19 and provided with a rollex
8| whith'is urged into contact with the peripher
of disc 16 by tension spring 83. Arm 177 is als.
provided with & contast point 85, which .jsimoven
into eontant with anuther coniact point 87 when
disc 38 moves so that its shorter radius extends
between shaft 83 and roller &1. Disc I5 :4s m0
positioned on.shaft 85 that its.shorter radiug will
be moved adjscent xoller 81 when :the hydrogen
analysis reading is chigh, snd :its longer radius

switch $8 will .xe cloged, thmhy-clollng :the efr-
cuit between slestrical lead #¢ (which is con-
nected with ocontact 38) and electrical lead 68
(which is connected with arm 69 through pivet
means 1{). If the hydrogen analpsis is normal,
switch 88 will not .clnse, hut if the readng is
high, switch 86 will :clgee, 3md & circutt will be
established through leads 81, 83 and :85. (Note
that if readings for sny .of the other guees whoa-
Iyzed for are high, switch 86 will close, ut there
will he no civcnit established through lemtis 9,
83 and 85 because switch 48 will be opem).

Since 3 few or sesexral seconds are generally
‘requirad for the recorder o :become .balaxced on
the hydrogen point (or the .CO: point or 1w
CO point, .for dhat makter) , @ timer amit atioubd
accondingly :be iemployed to introduce . deluy
intp the circuitl afier the above-mentioned two
‘cantaots, by switches 43 smi 86, are made. Buch
a timer unit .is represanted by numersl 88, and
camprises 2 motor (net shown) having s fsld
cail 87, the .shaft of which mator, through -any
suitable gearing, imoves a .contact point 98
through a .suitable short cdistance, as the shatt
rotates, until said paint 88 tauches another con- -
tact point 88.

Lends 41 (Pigs. 1. and 2 fram g source.nfeleo-
tric powar are conneciad by .suitable other.leads
(not shown) with xaricus parts of the gas ana-
lysar assembly 24, in knowm manmer, for the
purpose of pperating the sssembly and recording
the resuits. They are.also connected, by Jeads .42
.and 44, with .the equipment :and circuits shomm
‘within braoken-line box 48, and thence to the
visual and sudible signal means 55, 57 .through
leads Bi, 3. Lead 42 ds conneoted to feld eall
81, with a brangh Jlead 401 leading to .contast

75 Jposut M8, while comtact point 99 is connected to
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andysis Tty shen the istber is Tecording a
contenit of said paseves comtitzient in said mix-
ture a7 gnses witith 8 higher than o predeter-
mined normal level, delayed-action switch means
adapted to be actuated toward closed position
upon the clasing of both aid firgt switch means
angd said ssvond switch meass, suid actuation of
sald dumped-attion wwitth means .continuing,
whiile sadd fMyst wnd second switch eams both
continge 1o remuin tloswd Tor ut lowst o predater-
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mined minimgm pertod of time, until suxid de-

layod-action switch Issans 45 in closed position,

8
and wersing mesas edapied 4o be actusted by
an elsctrie current flowing through said first and
second switch means, and through said delayed-
action switch means, when all of them are in
closed position.

§. Apparatus for indicating the presence of a
leaking plate or tuyére in a blast furnace, com-
prising condult means for continuously removing
e smal] gquantity of the exit gases produced by
said turmace during the operstion thereof, ges
anglysis means into which said conduit means
lead, xnd which are adapted to analyze continu-
ously the said guantity of exit gases for hydro-
gen, earbon dioxide, and carbon monoxide, first
switch means adapted to be actusted into closed
posttion &y said gas analysis means when the lat-
ter i» analyzing maid gases for hydrogen, secand
switech megns in series with suid first switch means
and adapted to ‘be actxated inte ciosed position by
said gas annlysis means when the latier i record-
ing a hydrogen eonsent of said gases higher tham
a Dpredetermined normal isvel, delayed-actiom
switch means adspied to be actnated toward
closedl position wpan the ¢closing of both said first
switch menns and said second switch means, said
actuation of sald delayed-action switch means
cantinuing, while said first .and second switch
means both continue 1o remain clased for at least
8 Ppredetermined minimum period of time, until
sald delaysd-action switch mesns 1s in clased po-
sition, and warning means adapted to be actuat~
ed hy an electric current flowing through said
first and second switch means, and through said
delayed-action switch means, when all of them
are in clossd position.

JQHN sz PIOCOLELIIS.
WALTER J. MONTGOMERY.
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