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To all whom it may concern: , 
Be it known that I, EARL W. BROWN,'8. 

citizen of the United States, residing at 
Elyria, in the county of Lorain and State 
of Ohio, have invented certain new and use 
ful Improvements in Methods of and‘Ap 
paratus for Sampling Gases, of- which the 
following is a speci?cation. 
My invention rei‘ates to the sampling of 

gases in the determination of constituents 
and characteristics of gases, and more par 
ticularly of blast furnace and similar gases 
containing moisture and having a consider 
able amount of ?nely ‘divided solids in sus 
pension therein, and to a novel construction 
and arrangement of apparatus adapted for 
use in making such determinations. 

Heretofore, the efforts made by existing 
methods and with the known apparatus to 
measure or determine the constituent parts 
of such gases and gaseous compounds, have 
been found to be inefficient and inaccurate. 
Venturi and Pitot meters, which have been 
employed for this purpose. have proved to 
be inaccurate on account of the tendency of 
the openings or passages in such apparatus 
to clog, and owing to thelack of means for 
determining the true velocity ofthe gases 
containing such widely varying quantities of 
?nely divided solids and other impurities as 
are found in blast furnaces and similar gases. 

1 . Dry meters and meters of the displace 
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ment type have been found to be impracti 
cal by reason of the large sizes required 
while with the small sizes the percentage of 
error is great, even when used in measuring 
comparatively clean gases. - '. 
The electric heating‘ meters which have, 

been experimented. with in lar e' sizes have 
proved only more or low satis actory under 
normal conditions with comparatively clean 
gases and relatively uniform temperatures. 

In none of the existing methods or appa 
ratus known to me have means been pro 
vided for determining constituents of such 

/ gases or gaseous compounds‘ simultaneously‘ 
with the measurement of the velocity and 
volume and the temperature and pressure of 
the gases. - ' ' 

One object- of my, invention is to provide 
a new and useful method of sampling gases 
whereby the. teu'aperature, pressure and ve-> 
locity of the gases is gaged, the volume and 
moisture content is accurately determined 
and the quantity of solid matters carried in 
suspension in the gases is measured. 

_ Another object ofthe invention isto pro, 

vide a novel arrangement and combination , 
of parts forming my improved sampling 
apparatus by the use of which the method of 
sampling gases forming part of this inven-' 
tion is rapidly, and e?iciently carried out, 
and still further objects of my invention 
will be apparent as the invention is more 
fully described and claimed hereinafter. 
Referring now to the accompanying 

drawings forming part of this speci?cation, 
Figure 1 is an elevation showing one e'n 
bodiment of apparatus constructed and ar 
ranged in accordance with'my invention and 
adapted for use in carrying out the steps‘ of 
the method also forming part of this inven 
tion. Fig. 2 is a sectional plan on the line 
II—II of Fig. 1 showing. on a larger scale, 
a detail of theconstruction of the sampling 
pipe and the manner in whichvit is applied 
for use on a gas main or conduit. 
In the drawings, the numeral 2 designates 

a gas main or conduit having a metal shell 
3 and a refractory lining 4, through which 
a constantly ?owing stream of gases is con 
ducted from a place of supply, such as a 
blast furnace, to a place of use. and 5 is a 
sampling pipe or tube removably secured - 
on the conduit 2 with its end having the 
casing 17 thereon projecting inwardly with 
in the gas main 2 into the path of the ?ow 
ing column of gases. 

Situated with reference to the gas conduit 
2, (which is generally overhead in conduct 
ing blast furnace gases), in a, suitable loca 
tion at any convenient distance‘ from the 
conduit 2 so as to be'readily accessible, is 
a velocity gage 6, a gas meter 7 having a 
thermon"eter.8 and a U-tube 9 forming a 
gas pressure gage thereon,‘ and a rotary 
pump 10 which is driven by means of an 
electric'motor 11. _ - g 

The gas meter 7, pump 10 and the pump 
driving. motor 11 ‘are preferably mounted 
upon the horizontal face of a base 12, and 
the base 12 has a vertical ?ange 13 extending 
upwardly therefrom on which the surface 
vcondenser 14 and the receptacle or con 
tainer 15 for the moisture’ removing; medium 
are secured. The velocity gage 6" may be 
conveniently mounted upon the top of the 
vertical ?ange 13 forming part of the base 
12in assembling the apparatus. ~ 
The sampling pipe, as will best be seen by 

reference to Fig. 2, is constructed of a tubu 
lar netal shell 16 forming a conduit lead 
ing to the exterior of the gas main 2. ,A 
cap forming a casing 17 inclo'siug the re 
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movable ?ltering medium 18, (which pref 
erably is a Soxhlet?lter shell), is detach 
ably connected by one end to one face of a 
connecting member 19 by which the shell 16 
and casing 17 are connectedtogether, the 
connecting member 19 having a series of ap 
ertures or openings therein for ‘the passage 
of the gases int-o and through the sampling 
pipe 5 from the gas main 2. . 

' The end of the tubular shell 16 on the ex 
terior of the gas main 2 is provided with a 
head or closure 20 which is screw-threaded 

7 into theshell, and this head has a central 
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opening or hole 21 therethrough in which a 
nipple 22 is secured to project outwardly 
beyond the outer face of the head. The 1n 
wardly extending openings 23 and 24 on the 
inner face of the head 20 each terminate at 
their intersection with the radially extend 
ing openings 25 and 26 in the head 20, the 
radial openings 25 and 26 having nipples 
27 and 28 screw-threaded thereinto. The 
small inwardly extending openings 23 and 
24 in the head 20 are connected by means of 
the tubular members‘ 29 and 30 with the 
small axially extending openings 31 and 32 
in one face of the connecting memberv19. 
The other face of the connecting member is 
provided with a ?ange 33 having an annular 
recess Lor groove 34 in its outer face, and the 
end of the shell 18a containing the ?ltering 
medium 18 extends within this recess to 
secure the ?ltering medium in position with 
in its casing 17 which is removably secured 
to the connecting member 19 by the internal 
threads on the end of thecasing 17. The 
connecting member 19 also has an axial 
.opening 35 extending inwardly from the 
?anged face thereof which terminates at the 
inner end of the intersecting radial opening 
36 located at about the middle of the length 
of the connecting member. A second open 
ing 37 is provided which extends through 
the connecting member 19 to connect the 
interior of the casing 17 for the ?ltering 
medium 18 with the interior of the shell 16 
forming part of the sampling pipe. 
A short tube 38 is inserted within the 

counterbore at the intersection of the open 
ings 35 and 36 to connect the small longitu 
dinally extending opening 31 with the 
openings 35 and 36 in the connecting mem 
ber 19, and the inner end of a radially ex 
tending opening 39 intersects the inner endv 
of the lengthwise extending opening 32 
which is connected at its outer end to one 
end of the tubular member '30 within the 
shell 16. ‘ 

A hollow plug 40 having a closed outer 
end is screw-threaded into the radially ex 
tending opening, the opening 41 in the plug 
40 registering with the opening 39,>being 
connected to the radially extending openings 
42 located in the side thereof near the closed 
end of the plug. y, - 
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A ?ange 43 having a tapering or frusto 
conical periphery is provided at an inter 
mediate point in the length of the shell 16 
forming part of the sampling pipe 5 which 
is inserted within the _ 
tapered opening in the ?ange 44,. which is 
located on the side of the gas main 2, when 
the sampling pipe 5 is in operative position 
within the gas main 2. 
The nipple 22 in the axially central open 

ing 21 in the head 20 on the outer end of the 
sampling pipe is connected by means of a 
pipe or tube 45, a rubber hose preferably 
being employed, with the gas inlet opening 
46 on the surface condenser 14. The cou~ 
denser 14 is formed of an outer shell 47 
having a conical bottom 48 with an open~ 
ing 49 in the bottom leading into a gradu-. 
ated measuring ?ask 50‘“* which is removably 
secured to the bottom of the condenser 14. 
Depending within the outer shell 47 of the 
condenser is a water chamber 50, the closed 
lower end of which extends downwardly 
within the outer shell, and a conduit or pipe 
51 which extends through the center of the 
water chamber provides a passage through‘ 
which the gasespass from the tube 45 into 
the condenser 14. A suitable water inlet 52 
and water over?ow outlet 53 are provided on 
the head 54, forming the top of the con 
denser shell 47 and of the water chamber 50, 
through which water is caused to ?ow into 
and out of the chamber 50 in condensing 
moisture in the gases passed through the 
condenser 14. 
The condenser 14 is provided with a 

branch forming a gasoutlet 55 on its upper 
end which is connected to the inlet opening 

, 56 in the head 57 on one end of the recep» 
tacle 15 which contains a chemical such as 
calcium chlorid (Ca Clg) in order to remove 
any vmoisture remaining in the gases after 
passing through the condenser 14. The head 
58 on the opposite end of the container or 
receptacle 15 is provided with an outlet 
opening 59 which is connected by a pipe or 
?exible tube 60 to the inlet opening 61 of 
the pump 10. > 

A branch outlet 62 on the tube 60 is con_ 
nected by the tube 63 to one port 64 of a 
three~way valve 65 and the other two ports 
66 and 67 of the valve are connected by 
tubes 68 and 69 to the inlet opening 70 of 
the meter 7 and the outlet opening 71 of the 
pump 10. The three-way valve 65 is con 
nected to the sampling pipe 5, meter 7 and 
pump 10 so as to enable the gases flowing 
through the tube 60 to be delivered, through 
the valve ports 64, 66 directly into the tube 
68 without passing through the pump 10, 
whenever found necessary or desirable. 
Ordinarily the‘pump will be operated when 
sampling the gas although, at times, it may 
be stopped. 
In order to indicate the speed at which 
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the gases are traveling through the sampling 
tube 5 and apparatus connected to the dis 
charge outlet thereof, relative to-the velocity 
of the gases in the gas main 2, the velocity 
gage 6 is provided, which is mounted on 
the top of the ?ange 13 forming part of the 
base 12. This velocity gage is formed of a 
horizontally extending glass tube 72 having 
the open ends thereof connected by means 
of pet cocks‘73 to supports 74, 74, by which 
the tube 72 is secured ‘in place on the base 
of the gage 6.‘ The supports 74 have 'open 
ings 75 ‘ therethrough connecting the pet 
cocks 73 and the-nipples 76 located in one 
of the openings in the supports. ‘The nip~ 
ples 76 are connectedby means of the. tubes, 
77 and 78 with the radial openings 25 and 
26 in the head 20 on the outer'e'nd of the 
sampling pipe 5. The velocity gage 6'has 
a spirit level 79 thereon and is provided with 
thumbscrews 80 by which it is leveled. A 
rubber bulb 81 is provided on the supports 
74 for the end of the glass tube 72 forming 
part of the velocity gage 6 to a?ord means 
for blowing out the short tube 38 and plug 

' 40, the tubular members 29 and 30, the tubes 
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77 and 7 8, and the connecting passages in 
the connecting member 19 and closure 20 
when required, the pet cocks 73 being opened 
to discharge into the atmosphere for that 
purpose. The gas meter 7 also'is provided 
with a spirit level 82 and with thumb screws 
83 by which it is leveled on the base 12. 
The rotary pump 10 is driven by means 

of the electric motor 11 which is operatively 
connected thereto by means of a friction 
drive, a friction driving wheel 84 splined on 
the motor armature shaft extension 85 en 
gaging with the ?at surface of the driven 
friction wheel 86 on the'shaft of the pump 
10, ‘the shaft for the pump extending at 
right angles, to the shaft 85. The friction 
wheel 84 is adjustable lengthwise on the 
shaft extension 85, across the face of the 
wheel 86, to vary the speed at which the 
pump 10 is driven. The wheel 84 is moved 
lengthwise on the shaft 85'by means of the 
bifurcated bracket 86a which is operatively 
connected to the screw 87‘ mounted in bear 
ings 88, 88, on the base 12, and a hand wheel 
89 on one end of the screw 87 provides 
means for adjusting the friction driving 
wheel 84 on the motor shaft 85 toward and’F ' 
away from the axis of the wheel 86 on the 
pump shaft. . 

‘ In carrying out my ‘improved method of 
sampling the gases in determining constitu 
ents and characteristics of gases with the 
novel arrangement of apparatus shown and 
described herein, the dry weight of the ?l 
tering medium 18 within the cap 17 of_the 
sampling pipe 5, and that of thelcontalner 
15 connected to the discharge outlet of the 
surfa'ce condenser, are very carefully deter~ 
mined. ' The ?ltering medium» 18 is then in 

serted invposition ~within'the sampling pipe 
and the container 15 is connected to the 
pump 10 and condenser 14 as has been de 
scribed, and the sampling pipe 5 is inserted 
1n place in the gas main 2. The time is 
noted, and the rotary pumplO'is then start 
ed. The speed of the pump 10 is then regu 
lated in such manner that the oil piston 90 
in the horizontal velocity gage 6 is main‘ 
tained in equilibrium. ' ' 
The inlet 75 .on one end of the velocity 

gage is connected by the tube 77 and pipe 
29 through the sampling pipe 5 with the in 
tersecting apertures 31Jand 38 within the 
connecting member 19 of the sampling pipe, 
and through the opening 36 in the member 
19 through which the gases are led from the 
gas main 2, to the ?ltering mediiun 18, and 
the inlet 75 on the opposite end of the gage 
6 is connected by the pipe 30 and tube 78 
to the intersecting apertures 32, 39, in the 
member 19 and registering axial opening41 
in the plu‘ 40 on the connecting member 19 
having si e openings 42 therein which com 
municate directly'with the interior of the‘ 
gas main 2. I. 
The velocity of the gases ?owing through 

the mainv 2 tends to create suction, or per 
haps more accurately, tends to lessen the 
pressure in the opening 41 and in the-ve 
locitygage 6 on the side of the oil piston 90 
that is connected therewith, and when the 

7 pump 10 is not in operation the pressure 
of'the gases'?owing into the opening 38, 
which leads to the opposite side of the oil 
piston 90 in the velocity gage 6, acts to in 
crease the unbalancing effect and thereby 

_ movement of the oil piston. 
When the pump 10 is started in operation, 

gases will be drawn, into the sampling tube 
5, through the calibrated opening 36“, and 
the suction created by the pump will lessen 
the pressure in the’ tubular member 29. 
When the pressure in this tubular member 
is reduced to the same extent as that caused 
in the tubular member 30, the pressure will 
become balanced, within the velocity gage, 
and the oil piston 90 will have returned to 
and will remain stationary in its central po 
sition, and indicate when the pressure gage 
6 is in equilibrium, that the velocities are 
equal. 
When the oil piston 90 in the tube 72 of‘ 

the velocity gage 6 remains stationary in its 
central position, the velocity of the gases 
passing through aperture 36a into and 
through the sampling pipe into the meter 
7 is equal to>that of the stream of gases ?ow 
ing through the gas main 2. The axial cen~ 
ter of the opening in the nozzle 36‘L must be 
absolutely parallel to the direction of ?ow 
of the gases in the maind2 and the ?ow of 
gases must be directly into the nozzle 36a. 
The location of this nozzle relative to 
the side walls of the gas main must be 
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determined experimentally for each particu 
lar main, and it is best determined by means 
of a Pitot tube showing the pressure along 
a complete diameter. From the average of 
all these readings a corresponding point in 
the diameter of the gas main is located and 
the nozzle 86a positioned at such point. 
This has been. found by experiment in most 
cases with mains of circular cross section to 
be at a point positioned at a distance equal 
to one-third of the diameter of the main 
from the side of the main. This balanced 
condition is then maintained for a de?nite 
length of time, which interval is noted, ‘after 
which the sampling pipe 5 is removed from 
the gas main 2. The indications of the ther 
mometer 8 and pressure gage 9 on the meter 
7,-as to temperature and pressure of the 
gases passing through the meter while the 
sample pipe is in operative position within 
the gas main will also be noted. The meter 
is then read to note the volume of gases 
passed therethrough, the meter reading mul 
tiplied by the ratio of the area of the aper 
ture 36rd in the connecting member 19 of the 
sampling pipe to the area of the gas main 2. 
giving the volume of gases passing through 
the gas main 2 during the elapsed time, the 
proper corrections as to temperature and 
pressure having been made to the meter 
reading. The dry weight of the ?ltering 
medium 18 before and after the tests hav 
ing been determined, the difference in such 
weights divided by the number of cubic 
units shown by the meter will give the 
weight of the solids contained in each cubic 

. unit of the gases of the sample. The sum of 
the weights of the water caught in the meas 
uring ?ask 50a on'the bottom of the surface 
condenser 14,. the water in the drying re 
ceptacle 15, at the conclusion of the test, will 
indicate the totalpamount of water or~ mois 
ture in the gases of the sample, and the vol 
ume of the sample gases being known, the 
moisture ~ content of the gases ?owing 
through the gas main 2 is readily‘ ascer 
tained. As the containerlSa is always at 
thesame temperature as the gases in the 
main there will be no deposition of water 
in this container. The above described op 
erations are then repeated from time to time, 
as is required in making successive tests. 

, ‘ The advantages of my invention will be 
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apparent to those skilled in the art. By 
means of my novel method of sampling 
gases the amount of solids carried in sus 
pension in the gases of the gas main and the 
moisture content of the gases, are accu 
rately determined.‘ The true velocity of the 
gases ?owing through the gas main is gaged 
and the pressure and temperature of the 
gases is measured. The velocity‘ of the 
gases as they enter thesample pipe is main 
tained constantly equal to the velocity of 
the gases in the gas main, This condition 
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insures a correct proportion in the sample 
pipe of the solids carried in suspension in 
the gases in the main, as well as a propor 
tionate volume of the gases passing through 
the main. The area of the gas main and the 
calibrated aperture or opening of the nozzle 
36‘1 in the sampling pipe being known, the 
volume of gases ?owing through the gas 
main is quickly and accurately computed. 
The novel combinationof elements forming 
my improved sampling apparatus provides 
means for carrying out my method in a‘ 
rapid manner, and danger of clogging of the 
apparatus is lessened and prevented and 
liability of error in the results obtained is 
avoided and overcome. 
The term “gases” as used in the speci? 

cation and claims is intended to'cover blast 
furnace and all similar combustible gases 
containing moisture or ?nely divided solids 
or both and also to include steam, air and 
similar gaseous ?uids. ' 
Modi?cations in the construction and ar 

rangement of the parts forming the appa 
ratus may be made Without departing from 
my invention, and apparatus other than that 
shown and described may be employed in 
carrying out my improved method of sam 
pling gases forming part of this invention 
within the scope of the appended claims. 

I claim :— 
1. The method of sampling gases consist 

ing in removing from a gas main a sample 
of gases of measured volume at the velocity 
of the gases ?owing through the gas main, 
passing the sample gases through a ?ltering 
medium of known dry weight, and then de 
termining the dry weight of the ?ltering 
medium and therefrom determining the 
amount of solids contained in the sample 
gases. , ' 

2. The method of sampling gases consist 
ing‘in removing from a gas mam a sample 
of gases of measured volume at the velocity 
of the gases ?owing through the gas main, 
passing the sample gases through a ?ltering 
medium of known dry weight, condensing 
the ?ltered gases to precipitate and collect 
the moisture therein and determining the 
dry \weight of the ?ltering medium, and 
therefrom determining the amount of solids 
contained in the dry sample gases. 

3. The method of samplinggases consist 
ing in removing a sample of‘gases from a 
gas main at the velocity of the gases ?owing 
through the gas main, passing the sample‘ 
gases through a'?ltering medium of known 
dry weight, measuring the volume of the 
sample gases and weighing the ?ltering me 
dium to therefrom determine the quantity 
of solids contained in the sample gases. 

4. The method of sampling gases ‘con 
sisting in removing a sample of gases from 
a gas main, passing the sample gases 
through a ?ltering medium of known dry 
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weight, the speed of removal of 
'thosam'ple gases to‘ equal the velocity of 
the‘gase’s ?owing in the s main, measuring 
the volume ‘of the samp e gases and weigh 
ing the ?ltering medium to therefrom de 
termine the ‘amount of solids contained in 

5. .lThe method of sampling gases consist: 
ing in removing alsample of gases from a 
gasamain, passing the sample. gases through 
a/?ltering medium of known dry‘weight, 
indicating therelative velocity of the gases 
‘?owing through the gas main‘ and the sam 
‘ple. pipe, equalizing the speed of removal 
of the‘sample gases .and‘the gases in the gas ' 
main, measuring the volume of sample gases‘ 
removed‘ at the equalized ‘velocity, and 
weighing the ?ltering medium to therefrom 
determine the amount of solids contained in 
the. sample gases. ‘ ' 

6. The-method of sampling gases ing in remojt'ing'from a gas main :1 sample 
of gases of measured volume, regulating the 
speed of ‘removal of the sample gases ‘to 
equal the lvelocity of the gases ?owing in the 
gas main,fpass_ing the sample gases through 
a ?ltering medium of known weight,'con 
densing th‘e ‘?ltered sample gases'to precipi 
tate and collect the moisture therein, meas 
uring the volume‘, registering the pressure 
of the ‘sample gases to correct the measured 

1 volume and} weighing the ?ltering medium, 
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to determine ‘the amount of solids contained 
in the dry sample gases. ' 

. 7. The method of sampling gases consist 
ing in removing from a gas main a sample 
of gases-of measured volume, passing the 
measured s‘ample gases through a ?ltering 
medium ‘of. known dry weight, regulating 
the speed'at which the sample gases are re 
moved to ‘equal the velocity of the gases 
?owing in the gas main, condensing the ?l 
tered gases to precipitate and collect the 
moisture therein, measuring the volume and , 
registering the pressure and temperature of 
the sample gases and weighing the ?ltering 
medium 0 determine the amount of solids 
contained in the sample gases. 

8. The method‘ of sampling gases consist 
ing in removing from a gas main :1 sample 
of gases of measured volume, passing the 
measured sample gases through a ?ltering 
medium of known ‘dry weight, regulating 
the speed at which the sample gases are re 
moved to equal the velocity of the gases 
?owing in the gas main, condensing the ?l 
tered gases to precipitate and collect the 
moisture therein, and weighing the ?ltering 
medium to therefrom determine thejamount 
of solids contained in the sample gases. 

9. ~Apparatus for sampling gases com 
prising a sampling pipe removably secured 
within a gas main and having a calibrated 
aperture therein through which the sample 
gases pass irom the gas main, :1 ?ltering 

medium of_ known dry weight within the 
sampling pipe, a condenser connected to the 
samphng plpe having means for precipitat~ 
mg and measuring the moisture in the sam 
ple gases‘, and means connected to the con 
denser for measuring the volume of the 
sample gases. 1 . i 

Apparatus for sampling gases com 
prlslng a sampling pipe removably secured 
within a gas main and having a calibrated 
aperture therein through which the sample 
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gases pass‘ from the gas main, 2. ?ltering - 
medium of known dry weight within ‘the 
sampling .plpe, a condenser connected to 
the samphng pipe having means for pre 
clpitating and measuring the moisture in 

80' 

the sample gases, and means connected to ' 
the_con_denser for measuring the volume and 
lndlcating the pressure of the vsample gases. 

11. Apparatus for sampling gases com 85 
prising a sampling pipe removably secured - 
within a gas main- and having a calibrated 
aperture therein through which the sample 

‘ gases pass from the gas main. a ?ltering 
medium of known dry weight’ within the 
sampling pipe, a condenser connected to the 
sampllng pipe having means for precipitat 
ing and measuring the moisture in the sam 
ple gases, and means connected to the con 
denser for measuring the volume and indi 
cating the‘temperature and pressure of the 
sample . ' 

prising a sampling pipe removably secured 
within a gas main and having a calibrated 
aperture therein through which the sample 
gases pass from the gas main, :1 ?ltering 
medium of known dry weight within the 
sampling ‘pipe, a meter connected to the 
sampling .pipe for measuring the volume of 
the sample gases, and means. for regulating 
the velocity of the sample gases passing 
through the sampling pipe. 

' 13- Apparatus for sampling gases com 
prising a sampling pipe removablysecured 
within a gas main and having a calibrated 
aperture-therein through which the sample 
gases pass from the gas main, a?ltering 
medium of known dry weight within the 
sampling pipe, a condenser connected to the 
sampling pipe having means for precipi 
tating and measuring the moisture in the 
sample gases, means connected to the con‘ 
denser for measuring the volume of the 
sample gases, and means for regulating the 
velocity of the sample gases passing through 
the sampling pipe. - 

‘14!. In apparatus for sampling gases, the 
combination. with a sampling pipe remov 
ably positioned in'a gas main and having a 
calibrated opening for the passage of gases 
therethrough tom the gas main, of condens~ 
ing means connected to the gas outlet on 
said sampling pipe for\prec1p1tat1ng and 
collecting moisture in the sample gases, and 
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condensing means whereby the volume of 
the sample gases is determined. 

15.' Apparatus for determining constitu 
ents and characteristics of blast furnace ' 
gases comprising a sampling pipe removably 
mounted in a gas main, said sampling pipe 
having a calibrated aperture therein for the 
passage of gases through the sampling pipe, 
means for withdrawing measured samples 
of gases from the gas main through the 
sampling pipe, means for comparing the 
velocity of the gases ?owing through the 
sampling tube with that of the gases in the 
gas main, and means for equalizing the've 
locity of gases passing through the sampling 
pipe with that of the gases in said gas main. 

16. Apparatus for determining constitu 
ents and characteristics of blast -furnace 
gases comprising a sampling pipe removably 
mounted in a gas main, said sampling pipe 
having a calibrated aperture therein for the 
passage of gases through the sampling pipe, 
a ?ltering medium in the sampling pipe to 
remove and collect the solids in ‘the gases 
passing through the sampling pipe, and 
means for withdrawing measured samples, 
of gases from the gas main through the cali 
brated apertures, and the ?ltering medium 
1n said sampling pipe, said ?ltering medium 
being removably secured in the sampling 
pipe to permit determination of the dry 
weights of the ?ltering medium and the sol 
ids removed from the gases of the sample, 
and therefrom determine the amount of sol 
ids contained in the gases ?owing through 
the gas main. - 

17. Apparatus for sampling gases com 
prising in combination a sampling tube re 
movably secured within a gas main and hav 
ing a calibrated aperture therein for the pas 
sage of gases, a ?ltering medium of known 
weight within the sampling pipe, a con 
denser connected to the sampling pipe to 
precipitate and collect moisture in the sam 
ple gases, a pump connected to the condenser 
for withdrawing gases from the main 
through the sampling pipe, and a meter con 
nected to the pump outlet for measuring the 
volume of the sample gases drawn thereby 
from the gas main. ' 

18. Apparatus for sampling gases com 
prising in combination a sampling tube re 

_- movably secured within a gas main and hav 
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ing a calibrated aperture therein for the pas 
sage of gases, a ?ltering medium of known 
weight within the sampling pipe, a con 
denser connected to the sampling ‘pipe to 
precipitate and collect moisture in the sam 
ple gases, a pump connected to the condenser 
for withdrawing gases from the main 
through thesampling‘pipe, a meter connect 

- ed to the pump outlet for measuring the 
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volume of the sample gases drawn thereby 
from the gas main, and a velocity gage eon-' 
nected with the sampling pipe and with the 
gas main.- I t 

19. The method of sampling gases con 
sisting in removing from a gas main a sam 
ple of gases of measured volume at the ve 
locity ot' the gases ?owing through the gas 
main, passing the sample gases through a 
?ltering medium of known dry weight. and . ' 
determining the dry weight of the ?ltering 
medium, and therefrom determining the 
amount of solids contained in the dry sam 
ple gases. - 

' 20. The method of sampling gases con 
sisting in removing from a gas main a sam 
ple of gases of measured volume, regulating 
the speed of removal of the sample gases to 
equal the velocity of the gases flowing in the 
gas main, passing the sample gases through 
a ?lterlng medium of known weight, meas 
uring the volume, registering thev pressure 
of the sample gases to correct the measured 
volume and weighing the ?ltering medium, 
to determine the amount of solids contained 
in the dry sample gases. Y 

21. The method of'sampling gases con 
sisting in removing from a gas main a sam 
ole of gases of measured volume, passing the 
measured sample gases through a ?ltering 
medium of known dry weight,regulating the 
speed at which the sample gases are removed 
to equal the velocity of the gases ?owing in 
the gas main, condensing the ?ltered gases 
to precipitate the moisture therein, meas 
uring the volume and registering the pres 
sure and temperature of the sample gases 
to correct the measured volume and weigh 
ing the ?ltering medium to‘ determine the 
amount of solids contained in the sample 
gases. , - 

22. The method of sampling gases con 
sisting in removing from a gas main a sam 
ple of gases of measured volume, passing the 
measured sample gases through a ?ltering 
medium of known dry weight, regulating the 
speed at which the sample gases are removed 
to equal the velocity of the gases ?owing in 
the gas main, condensing the ?ltered gases 
and collecting the precipitated moisture, 
measuring the volume and registering the 
pressure and temperature ' of the sample 
gases to correct the measured volume and 
weighing the ?ltering medium to therefrom 
determine the amount of solids contained in 
the sample gases. . 

In testimony whereof, I have hereunto 
set‘ my hand. 

' EARL BROWN. 

Witnesses : 
CARL EYnlRIoK, 
CLAUDE‘ C. HAMIJL. 
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