
C0TTRELL, 
GASANDAIR MIXING METER 
APPLIGATI0N PI 

Patented 06t,29,1912 
1911. LED DE0?6 1?O42,4O3? 

2 SHEET'S-SHEET 1, 

3 

*??a 

  

  







atiler water Seal hus provi?ed 
pow pipe H These pa88ages 
Y pipes alse perai he fre 
of wateria the Cas 
by he serew \? 
for he mixtüre o? 

3 witi ?e op of h 
i?ibg chapber g? 

star wbee ? is 
and he st? 

3 

? 

i t 

?eiociy. 
The gas 3rüia 

Cas voiume of gas ? 
üres and deivers 

to raeastring drüms ha 
Proportions The rei: 
fae drtims wil be vari 
q?ality or caadie power 
cording ?e he partieular wor 

h he mixture, 

smited to the ordinary Hura 
eighteen to twenty-foür caa 
usially made and distribatedia 
The fve gerew vanes i 2 3? 

gag ?ram Bare Spaged to form 
?riag compartments ag of Subst 
same width and capaeity? 55 

ünifori proportions and be? a ? 

X 

8 

panes frojr the axle outward against which 
?e ?lowing eurrents of gas impinge at 
?e alet e? thereby assisfing?in turniag 
?é ? These particular inclined planes, 

froa the axle outward toward 
31?an( {he Girelinfereitial wail of 

rainor part of the 
égas impinges 

elical vane is made 
Ped plailes " z and 
ch or incination to the 

ia on??3 
- ace On which th 
pressüre Each 

*? 

; af which overjap the others at ? - * * 

1? of the gas dram require yery 
he gas wouid exert very little 
?aeia in this ioc&tion b?t the 

* 

wate line ciosiagits iniet opening 
RY1? the sücceeding vanes 2 and 3 will 
e out of the water again opeaing Wo compartraents?to thé infowing 

; g to the irapinging action of 
-- rm3 

g pi?ch than plane s will 

each other to forin raáial inlet 
and éischarge openings ? @a - 
eircies in a helical ?or?a abo? * ??t?8 
of he circtimferenee of the ?rün} &nd aii 

69 the wanes are dished or drawf in close t?? 
gether.at the axle Where they wi??&t,&il 
fimes be immersedia water B?d therefore 
aot exposed to the dizect gas pressure?3S 
indicafedia Fig 1 ,This Gi?eg shage G? 

35 he Yanes forms a Series of Pa?ially aclineá 

rvers Eae 

"&g ?e efective as a driver when 
is above the water line Since not more 
3a bwo öf the incined planes ass and ? 
a?y Gie warke will be above the water Hine 
aay one ine and ?üs be efective as ? 

successive pjanes as z and ", 
giver successively a re@ced pitch or 
iation whereby they wi?.cut hrotigh 

water witi the least possible resistance. 
ag??oweve ? he fact that the wanes 

or foreed through 
pressüre to the na"Tow ags p?\here theyescape into 

&mber 7 between he drtims. 
ted with five 

vanes 1°??"?3°?4* and 5° livi?ing ? ato five measuring compartraeats ab? and 
eseh Yane is made with five sector Shaped 
Planes as?" s' ? / and o' of a diferent ??e ana corresponding closely in_pick to 
(he plaaes ia he Vanes of gas druf B. 
?a? corapartment is provided with a radial 

The firs series of planes r? 

hesucceeding plane” 

90 

95 

? sed series G# paaes g ar 
wea the sfeepest pitch so the thegas cur 

3üt3 as they enter the measüring 
?? n?s ap will impinge with the 
eateg; pressire upon the varle and act to 

{{ra th3 drup Suppósing the gas drüm B 
im he position shown in Fig 2 two of 
fia inlet openipgs oe slots o will be 
?e water jine and gürrents of gas ?? 
ter them as?iadicated b?.the?arrows wi???er immediately irapinge ? 
*p-pitch planes & acting to turn the 
im?he direction of the double barbeG? 
z As the drum turns the inlet etld 
> 1 wii be carried @own into and be 

and exposing Sucgessivé 

5 i 

115 

2 5 

130 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    



5 

20 

25 

35 

40 

1,042,403 - ? 

inlet opening o' and a narrower discharge 
opening p/intothe mixing chamber 7 Ow 
ingto the fact that the measuring compart 
ments in the gas drum and in the air drum 
are of substantially the Same shape and of 
uniform proportions one to the other they 
will deliver ourrents of gas and air at the 
Sameveiocity and pressure so that they will 
form anintimate and homogeneous mixture 
in the exact proportions in chamber ? to 
cause complete and perfect combustion at 
the burneis Sinee all the carbonaceons 
*atter and hydrogen in the gasis consumed 
? reason of there being present and mixed with the necesshry proportion of oxy 

bigh fiame temperature is produced 
at economy is &fected intieuse of 
?uel - 

abovo described construction and as 
skowain the\lrawingit willbe understood that the serew-measuring compartments of 
the gas andair drums haye gontractedinlet 
and ontlet openings with diverging_walls 
and of an increasing cross area from the in letopeningstoward themiddlepor?ns,and 
converging walls beyond the middle por 
tions to the contracted outlet openings, 
whereby the currents ofinflowing gasin the 
gas drum will.impinge with the_greatest 
Dressure and eficieney upon the diverging 
Walls of any two comp8rtments open &bove 
the water line for causing the drum to re 
volve. By constructing the helical vanes of the 
gas drum of such length that each will en 
Gircle approximately four-fifths of the eir 
cumference of the drum every measuring 
Colnpartment which at onetime is open to 
the gas chamber at the receiving end will 
at the same tine be sealed in the water at 
the dischargingend of the drum so that no 
gas can pass through when the drumisidle. 
The measuring compartments of the air 
drum being sealed in the same manner no 
gas Can pass through them and out through 
the elbow pipeto the external air The mix 
ing meteris therefore perfectly safe and 
reliable in nse Assoon as the valve in the 
delivery pipe leading to the burners is 
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closed thégas and air drums cease to re 
volve and the gas as wellas the mixture of 
gas andair present in the casing is held 
in place ready for immediate tlse and igni 
tion when the burner valve is again opened. 
In practicethe measuring drums aremade 

of greater diameter than their length and 
the Casing is preferably made of a diameter 
equal approximately to one and half times 
its leng?h."This feature of construction is 
importánt in the gas drum for the reason 
?i?t the pressüre ofgasis moreefective on 
?e?driving ??anes?in proportion to the ra ?ial dista?at whichitisexertedgrapplied frpm the axleprabove he water lineim the 
CaSIng - 

The operation of the gas and air mixing 
meteris practically automatic it being only 
necessary after connection to the gas_serv 
ice pipe has been made to open_the yalve to 
the bürner when the gas will flow into the chamber b and thencethrough openings o 
into any two measuring compartment tp 
which are open above the water line The 
Currents of gas now impinge on the driving 
planes s or diverging walls of the compart 
iment thereby causing the drun to revolve 
and discharge gas into the mixing chamber 
? The air drum will be simultaneously re 
volved causing air to be measured and dis 
charged into mixing chamber / The suc 
cessive currents of gas and air at the Same velocity are uniformly mixed in chamberg 
and passed therefrom to the burners, 
The mixing meter as above described 

and substantially asshown in the drawings, 
has been constructed and putinto practical operation withentirelysatisfactory results. 
Having thus fully described myinvention, 

what I claimas new and desire to secure by 
Letters Patent?is: - 1 In a gas and air-mixing meter the gas 
drum.mounted on an axle and divided by helical vanes into screw measuring compart 
ments having contracted inlet and outlet 
openings and diverging walls and an in 
Creasing Cross area from the inlet openings 
toward the middle portion and converging 
walls beyond the middle to the contracted 
outlet opening whereby the currents of in 
flowing gas under pressure will impinge 
with the greatest pressure upon the diverg 
ing walls of any two compartments open 
above the water line and cause the drum to 
revolve substantially as desoribed. 2. In a gas gnd air-mixing meter the gas 
drum.mounted on an axle and divided by helicalyanes into screw-measuring compart 
ments having Contracted inlet and outlet 
openings?the vanes diverging and the com 
partmentsincreasingingross " from the inlet openings toward the middle portion, 
and said vanes converging beyond the mid 
dle to the Contracted outlet openings the 
V?es also h?ving.sector-shaped planes of 
diferent pitch to the axle and one or more planes of thesteepest pitch beingin the di 
verging portions of the vanes between the 
inlet and middle portions ofeach compart 
ment whereby the currents of inflowing gas willimpignewith the greatest pressureilpon 
said planes of steepest pitch in any two 
compartments open above the water line and 
eause the drum to revolve substantially as 
described. - 3. A gas.and air-mixing meter compris 
ing a propelling gas drum and an air meas 
uring drum mounted on the same shaft or 
3xle in a casing and haying a mixing chain 
ber between?them said drums being con 
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any two Compartments open above the water 
1ine and cause the drum to revolve. 

5 In agas and air-mixing meter 8 casing 
ogreater diametertham slength for pror vidinga"comparativelytall column of water 
to prevent leakage ofgas and having inlet 
and outle openngs a.gas d"im "9"ted 
9m.am axle in the casing and divided by helical vanes into sorew-measuring compart 
ments having gontracted inlet and outlet 
openings and of increasing Cross area from 
the inlet openings toward the middle por? 
tions and of decreasing cross area beyond 
the middle to the Qutlet openings whereby 
the currents of inflowing gas, ünder pres 
sure will impinge with the greatest pressure 
upon the diverging walls of any two com 
partments.open above the water line and 
Gause the drüm torevolve substantially as described. 
?n estimony whereofIafix mysignature 

in presence o?two_witnesses - 
GEORGE R. COTTRELL Witnesses: 

JAME8 McLiNDEN, 
F. M?TOPPIN. 
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