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To all whom it MAY CONCETTL: -
- Beit known that I, RICHARD M. SHAFFER,
a citizen of the United States, residing at

‘Baltimore, in the State of Maryland, have in-

vented certain new and useful Improvements
in Steam-Generators, of which the following
18 a specification. o |

Steam-generators; and some of its objects are
to produce steam quickly, to provide a perfect

and rapid circulation, to increase the heating-

surface, and to construet the device in a sim-

ple and compact form.

The invention is especially adapted for use
on automobiles and motor-cycles wherein a
minimum of weight and space are among the

chief requisites. | -
With these objects in view the invention

Is illustrated in the accompanying drawing,

in which the device is illustrated by a vertical

longitudinal section through my improved

30 |
~water-supply pipe ¢, it will be seen, before

-generator. |

In the drawing, A designates the water-re-
ceptacle, which in the present instance is an-

nular in form and having an outer circular

wall ¢ and an inner circular wall ¢’ and a cen-

‘tralpassage B, which extends upward through- |
out its length. A water-supply pipe ¢ enters
‘the generator at the bottom and a steam-pipe

d leads from the generator at the top. The

~entering the generator is formed into two ver-

~tical parallel pipes ¢’ by being
at ¢, and said parallel pipes extend up in the
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- tubes e occupy the center passage.

- near the top water-line. .
~ atube e from one side of the wall a’ overlaps |

bent double

central passage B nearly to the top of the

~generator. The lower end of one of these
pipes has a connection ¢® with the bottom of
the generator. It will thus be seen that be-

fore water can enter the generator it must

‘pass up one of the parallel pipes ¢’ in the cen-

tral passage and down the other, and thereby
receives a preliminary heating. A suitable
oil or gas burner / is secured at the bottom
oi the center passage B. This passage there-
fore is the “‘fire-box.” A number of curved

of each tube enters the inner wall a’ near the
bottom and thence curves outward toward the

~ opposite side of said wall and then upward

and curves back again and enters the wall o'
It will be seen that

“Into the generator.
culating-tubes. |

‘and top.

‘the parallel water-pipes ¢'.
“ply is then turned on and the water passes
| through the pipe ¢ and np one of the parallel
pipes ¢’ and down the other parallel pipe to
the pipe ¢®and thence into the generator.
thusdirecting the cold feed-water up and then

supply may be shut. off. |
the curved tubes e and inclined tubes fare
‘all filled with water, and the flame and heat

One end
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in the center passage the tube from the other
side of the wall. DBy this construction it will
thus be seen that all the curved tubes e pass
each other in a central vertieal line in the
center passage B. In the present instance I
also provide inclined tubes f, which extend

| | crosswise through the passage B and the ends
T'his invention relates to improvements in

of which pass through the wall ¢’ and project
All these tubes are c¢ir-

Near the top of the generator and above
the water-line are horizontal cross-tubes or

| superheating- tubes ¢ ¢', which also extend

wall ¢’ of the generator.

A circular shell H surrounds the sides and
covers the top of the generator A and also
covers the top of the central passage B and
forms a hot-air space 7 all around the sides

across the center passage B and enter the

The operation is as follows: The gas or oil
from the burner is first lighted to heat the
tubesinthe central passage B and also to heat

By

down through the hot pipesin the central pas-
sage B the water is delivered into the gener-

atorinanalready-heated condition, and when

the generator is sufticiently filled the water-
In this condition

from the burner will play on all the tubes and
will be deflected against the wall ¢’ of the
generator and continue up through the pas-
sage B, and the current of hot air from the
flame will be deflected at the top by the shell
H and caused tospread over the top and down
around the outside of the walls @ of the gen-

| erator in the space ¢, and finally be carried
off at the opening at the bottom. By this

The water-sup-
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The shell H is open at the bottom.
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construction it will be seen that heat is ap-

plied to the water in the generator through
the tubes in the center passage and on the

inside at top and also on the outside wall a,

Iels

thus producing a rapid circulation of the wa-

ter and a quick generation of steam.
‘Having thus described my invention, what
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| clalm as new, and defme tosecure by Letters
- Patent, is— |
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1. The eombma,tmn in asteam-generator of

terior of said water-receptacle; and a shell

surrounding the sides and top of said water-
receptacle and covering the top of said cen-

tral passage but open at the bottom.

- 2. The combinationina steam-generator of
an annular-shaped water- reeeptacle having a

~ central passage; a plural number of tubes, ¢,
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' other at the center of said vertical passage; | s
and a shell surrounding the sides and top of
said water-receptacle and covering the top of
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- ﬂ‘enerator but open at the bottom; a water-
supply pipe passing through said central pas- .

- 3©

in. said center passage and having their ends

entered in the inner wall of said receptacle

and curved outward toward the opposite side

of said wall—said tubes overlapping each

sa,id central passage but open at the bottom.
3. The combination of a generator having a

central vertical passage; a plural number of :
tubes in said passage and entered in said gen- -
erator; a shell surrounding the sides and cov-

ering the top and said central passage of said

sage before entering the ﬂ*enerator

4: In a steam-ﬂenel a,tor- an annular or cy-

lindrical water-leceptacle having a central .
passage open at the top and bottom, and a
shell surrounding the sides and top of sald

- water-receptacle and being clogsed at its top

“an annular-shaped water- re@eptaele having a |
coentral passage; a plural number of tubes in
Isald passage and communicating with the in-
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and side and open at the bottom the central

passage of the water-receptacie bem o in coin-

mundcation with the interior of the shell.
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5. In a steam-generator the combination

with the water- reeeptacle provided with &

central passage extending throughout its

length and open ab the top and bottom 9 Wa-

ter- supply pipe passing upwardly and in are-

turned direction through said central passage
and entering the water-receptacle at the bot-
tom thereof and a shell surrounding the top
and sides of the water-receptacle, the central

passage of the water-receptacle being in com-

munication with said shell.

6. .In asteam-generator, the eombma,bwn of
a'cylindrical or. annular water-r eceptacle pro-
vided with a passage extending therethrough,

said pfmsa,cre being open at its top and bot-

tom, a series of pipes extending in various di--

reemons across sald passage and opening into
the water-receptacle, a water-supply pipe ex-

| tending into the said passage at the bottom

thereof, up through the passage and in a re-

40'.
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turned dlrectlon down through the same and

opening into the water- receptaele at the bot-
tom thereof, and a shell surrounding the wa-

ter-receptacle at the sides and top a,nd pro-

vided with an open bottom.

In testimony whereof I affix my SIgnatme
in the presence of two witnesses.
RICHARD M. SHAFFER
Witnesses:
CHARLES L. VIETSCH
WM. H. JONES.
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