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To aZZzphon z 7nay concern: 
Beit knoWathet I,WILLIAM J.LONERGAN, 

8 Citize0 ofthe Umited States,and a resident 
of St. Louis,Missouri,haveinvented Gertain new anduseful Improyeme1tsin Gss-Mixing 
Appsratus,of which the folowingis a spegi 
fiC@tionconteiniQgaful,clear,and exact de 
scription reforence being had to the acgom 
panying drewings,forming a part hereof 
My invention relates to a gas-mixing ap 

paratus;and the object ofmyinventionisto 
provide Simpe means for mixing gases or 
Vaporsin any proportions desired and which 
apperstusis readily adjusted so &s to auto 
matiesly feed the proper proportions of the 
gsses Whichvaryinspecif6 grevity. 
To the sbove purposes myinvention con 

sists ofeertainnove?features of Construction 
8nd SrrSngement of psrts,which Wil be 
hereinsfter morefuly set forth,pointed out 
in my Glaims,and ilustrSted in the accom 
panying drowings,in which? Figurelisaverti3alseetiontakenthrough 
the Genter of a mixing Sppsretus of my im 
proved co?structio Fig I?is 8 horizontal 
segtion taken on the line W X of Fig,I. 
Fig. L[[is an enlarged_det$il segtion of por 
tions of teesgopipg tubes I mske use ofin 
Carring out my invention and showing the 
gas-diseharge openingstherein,Fig. IVis a 
verticel segtiom9f a se3O?d telescoping pipe 
Snd showing the gas-discharge apertures 
therein. 
In the gopstrugtion of the @ppsratus I 

mske use of G verticaly-arranged Gylinder1, 
prefersbly Constructed of sheet metal and 
providedwith a bottom98ád top 10. 
D 8ad E desigmate gss-ialet pipes Which 

psss be0esth the bottom98ad at the Center 
of the Cylinder 1 &re exteaded upwardly 
through the bottom 9 adjaeent one another 
and the upperends ofssid pipes.being Open. 
G desigmetes.s fler-pipe that enters the 

lower portion of the Cylinder1 and through 
whieha suitable iquid Kisintroducedinto 
the lower portion of ssid gylinder 1. The 
upperend ofthetuhe Gis closed by a cep H. 
Arrsnged to teeseope over the pipes D 

and E is a lerge pipe 3,to the lower end of 
whichisfixed a holow fo&t A,whichis nor msly submerged in a liquid K. Arranged 
within the lsrge tube 3 Snd telescoping oyer 
the tube Dis atube4,and the upper Cnd of said tube4and the tube 3are Closed. The?thence through the vertical slots 8 into the 

tube4 is provided with a series ofshort Ver-55 
ticaly-arranged slots 8,which 8re locatedia 
8pproximatealinement with the Surface of 
the iquid K,80d formed_in the tube3is a seriesofverticaly-disposedslots7,which are 
longer @nd extend higher than the slots8. 

Fixed ontheinterior ofthe Cylinder1 and 
extendingtoward the tube 3is a partition6, 
whiehinoines downwardlyfromthe cylinder 
1 to the tube 3,and formedinssid partition 
is a series of perforations 5. The openingin 
the center_of the partition 6 is suficiently 
lsrge to alow the pipe 3 to move freely 
through Said opening, - 
A cylindrical float2is rigidlyfixed to the 

tube 3abovethepartition 6,and arranged on 
top ofthe Center ofSaid float2is a Cup 11,in 
which is adapted to be positioned Smal 
weights 12. Fixed to the top of the center ofthefloat2isanupwardly-project1agguide 
rod 13,which extends through a Stltably 
arranged aperture 14inthe Center Gf the top 
10. A Colar 16isfixed on the rod 18 above 
the top 10,andremovablypositionedonsaid 
Colaris a Series of Weights 15,A Cap 17is 
removably positionedin a collar 19 over the 
upperend ofthe rod 13,which colarisfixed 
to the top 10. Leading from the upper end 
of the cylinder1 is an outlet-pipe F. 
The operation ofmyimproved mixing ap 

paratusis asfolows:The pipes D and E are 
Connectedtothesource ofthégasesorvapors 
that areto be mixed,the pipe D beingthein 
letforthegas havingthe lesser specifiegrav 
ity and the pipe E being theinlet forthegas 
having the greater specific gravity. When 
properly connected,the heaviergas orvapor 
passes through the pipe E and discharges 
from the upper end thereofinto the tube 3 
and passes downWardy therethrough and 
out through the opening7 and from thence 
upwardlythrough the perforations 5 around 
the float2,thusfling the entire space above 
the liquid K,andfinalypassingout through 
the outlet F. Ifthefloats 2and A are light 
ened byremovingsome ofthe weights12and 
15,their buoyancy wil Cause them to rise 
correspondingly,and thus bring the upper 
ends of the slots 8 above the surface of the 
liquid K,and when so positioned the gas 
having_the lesser specific gravity will dis 
Chargefrom the upperend ofthetube Dinto 
and through the_tube 4 and will pass from 
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tube 3 and out throughthe slots 7thereinto 
mingle and mix with the gas haviug the 
greater speeifiegravity,and thus the specific 
gravity ofthe heaviergas orvapor1slessened 
and the floats 2 and A wil Correspondingly 
move downwardly,thereby wholy or par 
tialy_shutting of the gas or Vapor of lesser 
Specific graVity. In this manner a perfect 
balance or equilibrium is efected and main-? 
tained. If the mixedgas or vaporis found 
to be too heavy or more of the lig?tergasis desired,additionalweights120r15aretaken 
of, orif the resulting gas or Vaporis found 
to be too light or more of the heaviergas or 
Vapor 1s desIred_additional weights 12 and 
15_are added,Thus the gases or vapors of 
diferent specifie gravities are very thor 
Oughly mixed automaticaly,"and aftel the 
weghts have been properly adjusted the 
apparatus needs DO fürther attention. 
The apparatus is simple,easily adjusted, 

andvery efectualy mixesgases Orvapors of 
@ferent specifiegravitiesin properpropor 
tiOnS. 

I claim? 
1?In an apparatus Of theelass deseribed,a tankwhighispartialyfiledwith liquid,gas 

supply pipes arranged in Said tank,a float 
telesgOping Over Said Supply-pipes,there be 
ing discharge-Openings formed in said float, 
means whereby the vertical position of the 
floatischanged,anda discharge-pipe leading 
from the upper end of the tank;Substan 
tialy as specified. - 

2. Inanapparatus ofthe Class desCibed,8 tankwhichispartialyfiledwithliquid,ggs 
inlet pipes airsngedi? SSid tank,tubestele ?coping9nsaidinlet-ppesinwhightubes*e formed discharge-openings,aflost securedto 
S8idtubes,means wheebythe verticel posi 
tion ofthetubes andfloatis adjusted,Shdan 
Outlet-pipe leading tom the upper end of 
Said tank;substsntialy as Specified. 

3. In@n apparatus oftheeless described,a tankwhichispartialyfledwithliquid,gss 
inlet pipes arrangedins8idtank,8 tubetele 
Scopingover each one of the gas-inlet pipes, 
there being a Series of slots formed in e&ch 
tube in approximste h9rizontal slinement 
with the surface of the liquidin the tank,a 
float Carried by the lower ends of the tubes 
whichis submergedinthe liquid,s flost c8E 
ried by_the upper ends of the tubes,weights 
removably positioned on top of the uppe? 
end of the fl08t,8nd Sn Outlet-pipe leading 
from the upper end of the tank; Subst8m tialy8s specified. 

4. In an apparatus ofthe Class desCribed,a tankwhichispartialyfiledwithliquid,gss 
inlet pipes arranged in said tank,a pair of 
tubes arranged totelescope on theges-inlet 
pipes in whigh tubes are formed discharge 
openings,and means whereby the vertical 
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positionsofthetubesarechangedcorrespond 
ingto the specific gravity ofthegas oryapor 

| discharging from.the openings in the_tele 
scopingtubes;substantialy as specified. 

5. In 8D apparatus oftheclass described,a tankwhighispartialyfiledwithliquid,gas 
Supplypipes arrangedinsaidtank,a tubear 
ranged to telescope on the gas-supply pipes, 
asecond tube arrangedwithinthe füst-men 
tionedtube andtelesCopingonone ofthegas supplypipes,and theebeingdischarge-open 
ingsfo'med in the telescoping tubes;sub 
staatialy as Specified. - 

6. In Snappa?8tus of the Class described,a tankwhichispartialyfiledwithliquid,gas 
supply ppes arranged in Said ? tubes 
telesgoping over Said Supply-pipes,there be 
ing.discharge-Openings formedin Said tubes, 
8úd mesnswherebythe body ofwaterwithin 
thetSükisutized to V8?ythepassage ofgas thrQugh the,discharge-openings;substan tislyas specified. 

7. Inanapparatus ofthe class described,a 
tank whichis partialy fled with iquid,a 
gas-Supplypipe arrangedin Saidtank,atube 
teleseoping on Said supply-pipe,in Which 
tubeisformed a series of disehärge-openings 
wich &re in approximate horizóntal sline 
meat with the su?face_gf the liquid,snd mesnswherebytheliquidisutilizedforvary 
ingthe pessage ofggs throughthe discharge 
Opehings;Substantisly as Specified. 

S. Iianspp6ratus 9fthe elass described,8 Sakeontaining aliquid-reservoir,8gas-sup 
ply pipe entei?g Said tank,a submerged 
float,a flo&tintheupperportion ofthe tank, 
and a slotted tube connecting the floats and 
telesCOping t?e_gas-Supply pipe; subst8n 
tislyasspecified. - 

9. In anappBratus ofthe class described,a tank Cont&ining aliquid-reservoir,agas-sup 
ply pipe eateing Said tank,8 submerged 
flost,8 floatinthe upperportion ofthetank, 
8 slotted tube Connecting the floats 8nd tele 
SCOping the gas-supply pipe,8nd means wherebytheelevationofthefloatsischanged; 
Substätisly &s Speeified. 
a tank Contai?ing a liquid-eservoir,8 g8s 
supply pipe enteing s&id tank,a submerged 
flost,8 Hoatinthe upperportion ofthe tank, 
8 slotted tube connectingthefloats and tele 
scoping the ges-supply pipe,and a suitably 
logatedges-Outlet pipeleadingfromthetank; 
Substantialy as specified, 
In testimony whereof I hsve signed my 

| 

subseibingwitnesses. 
- WMLL?AM J. LONERGAN. 

Witnesses: 
M. P. SMITH, 
E. M. HARRINGTON. 

10.lnan Sppsratus ofthe class described, 

name to this specificationin presence oftwo 
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