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To all whom it may concern ; o are connected at both ends with a head, G, so.
Be it known that we, PHILIP W. MACKEN- | which is arranged concentrically above them
ZIE, of Blauveltville, in the county of Rock- | and divided horizontally into two chambers,
land and State of New York, and HANNIBAL | ¢ g*, by a diaphragm, ¢ the upper end of each
5 W. RAPPLEYE, of the city and county of Phil- | coil being connected with the lower chamber,
adelphia, in the State of Pennsylvania, have | g, of the said head, and the pipes of the several g
invented certain new and useful Improvements | coils being continued upward from the lowest
in Apparatus for Burning Illuminating-Gas, | lap or turn of each coil, as shown at a*, a'*,
of which the following is a specification, refer- | and a*, and connected with the upper cham-
1c ence being had to the accompanying drawings. | ber, g*, of the said head, with which the gas-
| Our invention relates to the method of heat- supply pipe % is connected. The said cham- 6o
Ing illuminating-gas prior to its introduction | ber ¢ is connected by a pipe, b, with a central =
‘to a burner or.group of burners by the waste | heater, B, from the bottom of which a pipe, b*,
~ heat trom the flame of the same burner or | leads to the hollow ring ¢, in which aresecured
15 group, whereby the illuminating power of the | the tips e* ¢*, constituting the burner or group
gas 1s increased and an economy in consump- | E. . Thecentral heater, B, is represented of cy- 65
- tion effected. | | | lindrical form, with perforated diaphragms to
The invention consists in the combination, | check the too rapid passage of the gas through
with a burner or group of burners, of a heater | it, and cause the gas to circulate with a re-
20 arrangedaboveand to be heated by said burner | verberatory action between each pair or each
or group, and composed of a chamber divided | two diaphragms. The gas entering the upper 7¢
at different heights by transverse perforated | chamber, g*, of the head G passes therefrom
diaphragms, whereby a reverberatory action | down the several extensions a* a'* a** of the |
_;_ of the gas is produced in its passage through | coils @ o a*, thence upward through the said
e 25 the heater to the burner or group. o coils into the lower chamber, g, of the head,
“We also preferably combine with the above- | thence through the pipe b, the heater B, and 75
described heater a primary heater consisting | pipe b* to the burner or group of burners E,
of a coil of pipe arranged over the burner or | which should preferably be so far below the
group of burners, and through which the gas | heaters that the flames from the burners can-
30 pdsses In its passage to the chamber-heater. | not impinge upon the surfaces of the heaters, |
In the drawings, Figure 1 is an elevation of | and thereby have their illaminating power di- 8o
a group of burners with heaters and their con- | minished. The heaters are 1ntensely heated
nections, illustrating the invention. Fig. 2 is | by the radiation from the flame or lamesffom
| a vertical section of the same, showing also a |-the burner or burners and by the passage in
35 Jacket- of non-conducting ‘material which is | contaet with their surfaces of the ascending
not shown in Kig. 1; and Fig. 3 is a horizontal | column of the heated gaseous products of com- 8z
section corresponding with Fig. 2. bustion from the said flame or flames. =~
The heaters are indicated byletters A B and It has been found in practice that such heat-
the burners or groups of burners by letters E. | ers as are hereinabove described may be heat-
¢o In Figs.1, 2, and 3 two heaters, A and B, | ed to redness. The fixed or permanent oas
- are shown. The heater A is composed of sev- | passing through a heater or heaters so highly go.
eral conical coils of metal pipe, a &’ a®, the laps { heated before entering the burner is very high-
of whose coils are o interposed and super- | ly expanded, and has its illaminating power
posed close or nearly close together as to | very greatly increéased, so that from a given
45 form substantially the equivalent of a hollow | volume of gas ata given ordinary pressure we _
frustum of a cone with double walls and with | are thus enabled to obtain several times the gs
8piral passages within the wall. Three coils | quantity of light that could be obtained by
are shown ; but the number may be varied, or { burning it in the ordinary way, and as this ef-
a single one might be used. The several coils | fect is obtained by the waste heat from the
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