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To all whom it may concern: 
Be it known that I, GEORGE GRANT CREw 

SON, a citizen of the United States of 
America, and resident of Tottenville, in the 
county of Richmond and State of New York, 
have invented certain new and useful Im 
provements in Methods of and Apparatus 
for Testing Gases, of which the following is a specification. 
The object of this invention is to provide 

a means whereby a person unskilled in mak 
ing such tests may readily carry out the test 
ing of a sample of any gas to ascertain its 
heating value; another object is to provide 
those who frequently have to make recur 
rent tests upon samples of the same gas, 
with a ready means of continuously accon)- 
plishing this purpose without being com 
pelled to rearrange the details in each test. 

In the accompanying drawing, I have 
diagrammatically illustrated, by way of ex 
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ample, an arrangement of apparatus which 
I preferably use in the carrying out of my 
new method. 
The apparatus comprises an actuating 

tank 1 in which a float 2 is adapted to rise 
until siphon 3 is filled, the water entering 
tank 1 preferably under constant pressure 
through pipe 4. Siphon 3 is connected at 
its lower end with water chamber 5, the 
discharge end of the siphon reaching some 
what below the middle of the chamber and 
being surrounded by a cylinder 6 extending 
somewhat below the discharge end of the 
siphon. Within chamber 5 is mounted a 
float 7 connected by a rope 8 with a weight 
9, said weight having an upper contact 10 
and a lower one 11 to open or close, respec 
tively, a valve 12 in pipe 13 by contacting 
with and moving the handle of said valve 
12. Pipe 13 connects chamber 5 with a 
capable of being calorimeter coil 14, which is a conductor 

heated and made pref 
erably in the form of a hollow, metallic 
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flat ribbon, said coil being incased within 
the closed heating chamber 15. Calorimeter. 
coil 14 discharges into water chamber 16, 
preferably mounted on top of chamber 15, 
pipe 17 conducting the water from the water 
chamber 16 into the sewer. Chamber 15 is 
provided with a chimney 18, a burner 19 in 
said-chimney being fed with gas through 
pipe 20, branching off from main gas pipe 
21. Main gas pipe 21 leads to a closed ves 
sel 22, acting as a liquid seal, and therefore 

partly filled with water; a pipe 23 leads 
therefrom to a gas pump 24, provided with 
a movable bell 25, in a water seal 26 regu 
lated by overflow pipe 27. A pipe 28 leads 
from gas pump 24 to another liquid seal 29, 
from which a pipe 30 leads to a water sealed 
gas holder 31 provided with a movable bell 
82; rope 83 attached to bell 32 at one end 
and carrying a weight 34 at the other actu 

lates contacts 35 and 36, which open or close 
respectively, a valve 37 in pipe 38 connecting 
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the gas holder 31 with the burner 39, in the 
hood 40, located below the calorimeter coil 
14 in the heating chamber 15, said hood 40 
being preferably located in a diametrically 
opposite position to water chamber 16 and 
arranged to discharge the products of com 
bustion from burner 39 into heating cham ber 15. 

Float 2 in tank 1, and bell 25 are pref 
erably pivotally connected to holding rods 
41 and 42 respectively, which in turn are 
also pivotally connected to lever 43 carried by support 44. 
Water chamber 5 is provided with a ther 

mometer bulb 45, connected by means of tube 
. 46, of Small caliber, with a diaphragm box 
47; said bulb 45, tube 46 and diaphragm 
box 47 are filled with a suitable medium, 
such as air or other medium expanding and 
contracting under the influence of heat and 
cold, so that said medium exerts pressure . 
against the diaphragm of box 47, a rod 48 
attached to said diaphragm acting, upon an 
indicator arm 49 carrying a pencil or pen, 
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in the usual way, adapted to write on a 
paper indicator 50. Water-chamber 16, at 
the discharge end of calorimeter coil 14 is 
also provided with a thermometer bulb 51 . 
connected by means of tube 52, with a dia 95. 
phragm box 53 carrying a rod 54, all parts 
of this latter arrangement corresponding in 
dimensions with those connected with water 
chamber 5; as shown rods 54 and 48 both 
act simultaneously on indicator arm 49. A 
pipe 55 is provided to supply water to gas 
pump 24. :32. 
The width of the: ribbon calorimeter coil 

14 preferably extends from wall to wall of 
chamber 15 so that the products of combus 
tion from burner 39 can pass through cham 
ber 15 only by means of passageways 56, 
provided in the lower branch of each bend 
of coil 14, the baffle-plates 57 at the end of 
the upper branch at each bend of the coil, 
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compelling a zig-zag path for said combus 
tion gases through the successive series of 
passageway's 56, said gases being finally dis 
charged into chimney 18. 
The method of measuring the heating 

value of the produced gases will now be de 
scribed, reference being had to the apparatus 
described above as one example of how my 
method of testing the heating value of gas 
may be carried on to obtain a satisfactory 
effect. 
Tank 1 is filled with water through pipe 4 

from a suitable source (not shown) until it 
reaches the highest level of siphon 3. The 
entering water raises float 2 and holding rod 
41 acts on lever 43, pushing its left-hand end 
upward and lowering its right-hand end to 
which gas bell 25 is attached by means of 
rod 42; gas bell 25 is now lifted as the water 
in tank 1 begins to overflow, through siphon 
3 coming into action, and tank 1 being 
emptied; as bell 25 rises it draws in a definite 
volume of gas from main pipe 21, through 
seal 22. As the water continuously enters 
tank 1 through pipe 4, float 2 is raised again, 
and gas bell 25 is lowered again, whereby 
the volume of gas, previously drawn in by 
the upward move of the gas bell, is now 
forced through pipe 28, into the seal 29 from 
which it passes through pipe 30, into gas 
holder 31, gas bell 32 moving upwardly ow 
ing to the pressure of the gas. From gas 
holder 31 the gas passes through pipe 38 to 
burner 39 where it is ignited to give up its 
heat to the calorimeter coil 14, filled with 
the water from tank 1, by means of the con 
nection through siphon 3, water chamber 5 

At the moment the Wate: 
enters chamber 5 its temperature is rela 
and pipe 13. 
tively low and the medium in bulb 45, tube 
46 and diaphragm box 47 soon assumes the 
same temperature. The heat generated by 
the gas burned by burner 39 is given off to 
the calorimeter coil and its water content. 
Passageways 56 through coil 14, and baffle 
plates 57 force the combustion gases in a zig 
Zag path through the heating chamber as 
described. whereby the gases are compelled 
to travel a sufficient distance so that the coil. 
and consequently the water therein, will ab 
sorb the heat of the combustion gases. It is 
evident that the water and the hot gases act 
on each other according to the well-known 
counter current principle and that therefo: 
the water passing through the lowest wind 
ing of the coil is exposed to the greatest heat 
of the combustion gases, and therefore shows. 
a considerable, increasá in temperature. At 
the discharge end of coil 14 the temperature 
is measured by thermometer bulb 51, prefer 
ably located in the water-chamber 16 as de 
scribed, the volume of the medium in bulb 
51 increasing considerably owing to the high 
temperature of the water and exerting pres 
sure on the diaphragm of box 53 which 
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causes rod 54 to actuate indicator arm 49. 
The pressure exerted by rod 54 on indicator 
arm 49 is, of course, influenced by the in 
crease or decrease of the volume of the medi 
um in bulb 45 in water-chamber 5 owing to 
ariations in the temperature of the water 
passing through said water-chamber, so that 
the curve marked by indicator arm 49 on in 
dicator sheet 50, always represents the differ 
ence in the temperature of the water in the 
two chambers for a certain period of time. 
To secure a good combustion, an artificial 8. 

draft may be created, if desired, by main 
taining a flame on burner 19. 

Certain precautions should be taken i the 
construction and operation of the apparatus 
to avoid errors in the results. For instance 
the diameter of siphon 3 must be consider 
ably greater than that of inlet pipe 4 in 
order that the variation in the quantity of water flowing into tank 1 during the siphon 
ing will introduce only a negligible error, 
unless water pressure variations are exces 
sive. To avoid this latter, a tank, serving as 
water source, may be provided in which 
either by overflow or float valve, a constant 
volume of water is maintained so that a con 
stant quantity of water may be supplied 
therefrom to tank 1. 
The supply of a constant volume of water 

to tank 1 for the operation of float 2 and the 
consequent operation of the gas bell 25 
should take place at such a rate that the 
quantity of gas discharged from gas holder 
31 in a constant flow for a unit of time or 
over a period covered by the cycle of water 
and gas measurement described above, will 
be just equal to that quantity forced into gas 
holder 31, during the period of discharge 
from gas pump 24. - 
In case the flow of gas holder 31 over a 

given cycle is slightly less than the flow into 
the same over that cycle the bell 32 of the gas 
holder 31 will rise to a higher point, causing 
the contact 35 on the weight 34 to strike the 
rod of valve 37, thus automatically opening 
said valve slightly to allow a larger flow 
from holder 31. Similarly if the flow from 
said holder is too large, the bell 32 will cause 
valve 37 to close automatically by means of 
contact 36, the flow of gas thus being 
lessened: it is evident that the gas from 
holder 31 will thus flow to the burner 39, at 
a continuously even rate. , 

Similarly the flow of water from tank 1 
through tank 5 into calorimeter coil 14 is 
automatically regulated on the same prin 

too small, the valve 12 will be accordingly 
closed or opened respectively by contacts 11 
and 10 acting on the stem valve 12. It is 
clear, therefore, from the foregoing, that the 
quantity of water, passing throu, the cal 
orimeter and the quantity of gas burned al 
ways have the same ratio regardless of the 
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ciple: if the flow from tank 5 is too large or . 
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s', in an apparatus for testing the heating 
vaiue of gas, the combination of a gas pump, 
a gas holder, an actuating tank, a calo 
rimeter vessel, a seal between tine gas Supply 
pipe and the entrance pipe to the gas pulm, 
a connection between the gas pump and the 
gas holder, a sea in said connection, oper: 
tively arranged connections between the : 
tuating tank and the gas pump, connections 
between the actuating tank and the calo 
rimeter vessel, a gas-conducting pipe leading 
from the gas holder and terminating in a 
burner below the calorimeter vessel and a 
thermometer both at the inlet and at the tut 
let of the calorimeter vessel. 

9. In an apparatus for testing the. heavi 
Yalue of gas, the combination of a gas pili, 
a gas holder, a movable belt in the gas 
holder, an actuating tank, a calorineter ves 
sei, a seal interposed between the gas-supply 
pipe and the entrance pipe to the gas pump, 
a connection between the gas purp and the 
gas holder, a seal in said connectioi, opera 
tively arranged connections between the ac 
filiating tank and gas pump, conicctions be 
tween the actuating tank and the calclin 
eter vessel, a gas-conducting pipe leading 
from the gas hoider and terminating as a 
burner below the calorimeter vessel, a regul 
lating valve interposed in said gas conduct 
ing pipe between is open end and the gas 
holder, an operatively arranged connection 
between the aforesaid regulating valve and 
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the movable bell of the gas holder, and a 
thermometer both at the irie, and at the out 
iet of the caiorimeter vessel. 

10. In an apparattas for testing the heat 
sialue of gas, the cornbination of 3 gas 
2, a gas holder, an actuating tank, a 

iamber, ... galorimeter vessel, connec 
tions between the gas plainp and the gas 
hoider, a Waiei supply, pipe entering the ac 
tuating tank, a foat within said ac{llating 
tank operatively connected with the gas 
pump, a siphon connection between the actu 
ating tank and the water chamber, a connec 
tion between the latter and the calorimeter, 
vessel, an automatic regulating device inter 
posed in the last Iained connection, a gas 
conducting pipe leading from the gas holder 
and terminating in a burner below the calo 
rimeter vessel, and a thermometer in the 
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water-chamber and at the outlet of the calo 
rimeter vessel. 

11. In an apparatus for testing the heat 
ing value of gas, the combination of a gas 
pump, a gas holder, an actuating tank, a 
Water-chamber, a calorimeter vessel, connec 
tions between the gas pump and the gas 
holder, a water supply pipe entering the ac 
tillating tank, a float within said actuating 
tank operatively connected with the gas 
pump, a siphon connection between the ac 
filiating tank and the water-chamber, a con 
nection between the water-chainaber and the 
Calorimeter vessel, a valve interposed in 
Said connection between the water chamber 
and the calorimeter vessel, a connection be 
5, Yeen said valve and the water-chamber, a gas conducting pipe leading from the gas 
holder and terminating in a burner below 
the calorimeter vessel, and a thermometer 
both in the water chamber and at the outlet, 
of the calorimeter vessel. 

12. In an apparatus for testing tie heat 
ing value of gas, the combination of a gas 
pting, a gas holder, an actuating tank, a 
Water-chamber, a caloritheter vessel comparis 
ing a flat metallic tube, folded into a coil 
and provided with passageways in the lower 
branch of each bend of the coil, said coil be 
ing incased to form a zigzag path for trav 
eling gases, connections between the gas 
pump and the gas holder, a Water supply 
pipe entering the actuating tank, a fioat 
within said actuating tank operatively con 
nected with the gas pump, a siphon connec 
tion between the actuating tank and the 
water-chainber, a connection between the lat 
er and the coi omatic 'egulating le. ter and the coil, an automatic 'egli s 
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ice interposed in said last named connec 
tion, a gas conducting pipe leading from the 
gas holder and terminating in a burner be 
low the metal coil, and a thermometer both 
in the water-chamber and at the outlet of 
the coil, 

In testimony whereof i have signed this 
specification in the presence of two sub 
scribing witnesses. 

GEORGE G. CREWSON. 
Witnesses: 

MARION E. SuLLIVAN, 
LILLIAN ID. WooD. 

  

  


