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IMPROVEMENT IN STEAM GENERATORS, 
v 

The Schedulereferred to in these Cellers Palent mù Making part of the sate. 

TO AEL, WHOM IT MAY CONCERN: 
Be it known that I, JoLIN HAFER, of Bedford, in the county of Bedford, and State of Pennsylvania, have 

invonted a new and useful Improvement in Steam Boilers, of which the following is a full, clear, and exact 
description, reference being had to the annexed drawings, making part of this specification, and in which 

Figure i represents, in front clevation, a furnace with a vertical boiler in place. 
Figure 2 represents a central vertical section through the same; and 
Figure 3 reprosents a modification of my invention. 
My invention has relation to that class of steam boilers which are made to surround the products of com 

bustion, and has for its object the diffusion of the heated products of the fuel over a large surface within the 
centre of the boiler, in directions which shall cause the flame to impinge against many points on the interior of 
the boiler; to which end my invention consists in placing within the boiler and over the furnace an alternate 
series of cones and flanges, with spaces between them which shall allow the products of combustion to pass in a 
tortuous direction from the furnace to the smoke-stack, and so arranging the cones and flanges that they shall 
act both as radiators to impart the heat to the boiler, and as deflectors to change the course of the flame, and 
cause it to impinge in many places directly against the interior walls of the boiler. 

A boiler, A, consisting of two cylinders, B and C, united by a plate, D, at the bottom, and by plates, E 
and F, at the top, is suitably placed in a furnace, G, over the grate-bars H; and the boiler is provided with 
gauge-cocks, 1, 2, and 3, a supply pipe, 4, and a safety-valve, 5, with a blow-off cock near the bottom, all 
arranged in the usual nanner. Air-tubes, K K K and K, are passed through the boiler and furnace, and may 
be provided with stop-cocks on the outside of the furnace. The smoke-stack L. may rise from the centre of the 
boiler, passing through the plates E and F, or, if preferred, it can be taken from and through the side of the 
boiler. Within the boiler, and directly over the grate-bars H, I place, and support in any suitable manner, a 
series of cast or sheet-iron cones, M, so that the apex of each of the lower cones shall successively rest centrally 
within the lower. odge of the base of the one immediately abovo. These cones may be suspended on a chain, 
supported on an iron rod, or attached by straps to the side of the cylinder C. To the inner side of the cylinder 
CI also attach projecting flanges, N, which may be made to approach the cones M on any part of their sides, 
or the flanges N may project below the edges of the cones, care being had to always leave ample space between 
the cdges of tho flanges and the cones to permit the full volume of the products of combustion to pass from the 
grate-bars to the smoke-stack, the force of the current, or the draught, being under the control of proper and 
suitably-placod dampers. - - 

I do not limit myself to any particular anglo on which to form the concs, or 'at which to place the flanges, 
although those angles for each will be found effective as given in the drawings. I have shown my invention in 
this example applied to a vertical boiler, but it is manifestly applicable to one placed in a horizontal position. 
It is also manifest that the cones and flanges may be united together, as shown in fig. 8, when, of course, they 
can be remoyed bodily from the boiler for cleaning or repair; the whole series, resting, when in place, on their 
edges in a horizontal boiler, and on the flanges or projections 8 attached to the sides of a vertical boiler. 

In operation the products of combustion rise from the grate-bars, impinge against and pass round the edge 
of the lower cone, strike against the interior of the boiler, reverberate around the edges of the lower. fange, pass 
into the second cone, around its edge, again striking the boiler, and so on to all the concs and flanges in succes 
sion, when both cones and flanges..become highly heated, and steam is rapidly generated with marked economy, 
the combustion being not only active from the furnace, but greatly augmented from the currents of atmospheric h- 
air entering the pipes K, which supply an ample amount of oxygen, and enhance the draught. It is obvious 
that under such conditions, if there should be any, as will prevent the natural flow of atmospheric air through 
the tubes K in sufficient quantity, an artificial blast may be used without departing from the spirit of my 
invention, the supply of air in cither mode being under the regulation of stop-cocks in the pipes K; and it is 
further obvious that pipes K may be used in any number or of any capacity to supply the amount of air 
required for the most effective results. 

What I claim as my invention, and desire to secure by Letters Patent, is 1. The combination of the cones and flanges with a steam boiler, arranged and operating substantially as 
and for the purpose set forth. - 2. The combination of the cones and flanges with a steam boiler, and with thé tubes K, arranged and 
operating substantially in thic manner and for the purpose sct forth. 

In testimony whereof I have hereunto subscribed my name. Jon N AFER. 
Witnesses: 

J. K. Bow LEs, 
WM. DILERT. 

  


