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-S:mtéﬁted April 12, 1904

PATENT OFFICE.

REUBEN A. MITCHELL AND LESTER L. LEWIS, OF OIL CITY. PENNSYLVA-
NTA, ASSIGNORS TO THE OIL CITY GAS ENGINE STARTER COMPANY,
OF OIL CITY, PENNSYLVANIA, A CORPORATION OF PENNSYLVANTA.

STEAM-GENERATOR.

 SPECIFICATION forming part of Letters Patent No. 757,050, dated April 12, 1904.
0r1g111&1 application filed December 28, 1901, Serial No. 87, 612 Divided and this applmatlon filed January 5,1903, Serial

No. 137,928

(No mndel )

To all whom it may concern.:
Be 1t known that we, REUBEN A. MITCHELL

and LesTer L. Liewrs, citizens of the United |
county of.

States, residing at Oil City, in the

5 Venango and State of Pennsylvania, have in-

vented certain new and useful Improvements

in Steam-(Generators; and we do hereby de-

clare the following to be a full,clear, and ex-

act description of the invention, such as will

10 enable others skilled in the art to which it ap-
- pertains to make and use the same.

This invention relates to certain new and

useful improvements 1n starting apparatus

for gas-engines of that type _wherein the

15 movement of the piston is effected by means
of the combination of a gaseous vapor in the
cylinder of the engine. -

As is well known in engines of the type
above referred to it is necessary to impart to

20 the piston of the engine an initial force which

- shall causethe engine to make one or two revo-

- lutions before sufficient gaseous vapor 1s ad-
mitted into the cylinder to effect 1n 1its com-
bustion the necessary pressure on the piston,

25 and hence in engines of this character various

‘means have been sugeested and employed for

attaining this end and accomplishing this pur-
pose. Va,riou_s methods and means have there-

tfore been proposed for imparting the neces-.

30 sary initial stroke to the pistons of the en-
oine; and the object of this invention is there-
fore to provide a simple and efficient means
for introducing a charge of superheated steam

under pressure Into the engine-cylinder, so

35 that the engine will at once start and auto-
~ matically continue 1ts functions the same as if
1t were first set in motion manually or by other
powers and mechanisms.
With this object in view our mventlon con-
40 sists in the combination of this main engine
‘and, generally speaking, certain novel means
for introducing a charge of steam into the
cylinder of the engine, such means consisting

specifically of a steam-generator and its neces-

45 sary adjuncts, means for supplying water to

the generator, and means for controlling the.

our improvements.
sectional view of our generator,

passage of the superheated steam drawn from
the generator to the engine-cyiinder.

It further consists of certain other novel con- -
structions, combinations, and arrangement of 50

parts, as will be her Qlﬂ‘tftel more par ticularly
desm ibed and claimed. '

With a full under standing ot the merits of
the invention reference is to be had to the
accompanying drawings and the following de- 55
scripfion. | |

The invention is susceptible to wvarious
changes in form, proportion, and minor de-
tails of construction without departing from

‘the principles or- sacrificing any of the ad- 60

vantages thereof, and to a disclosure of the
invention an adaptation thereof 1s shown in
the accompanying drawings, wherein— |

- Figure 1 represents a view in side elevation,
partly in section, of a mechanism embodying 65
Fig. 2 represents a top
showing the
construction and arrangement of the 00115

thereof.

Referring to the drawings by numerals, 1 70
represents the cylinder of any ordinary and
well-known type of engine, which is connect-

ed by any suitable means (not shown) to a
source of gas-supply and isconnected by means
of the tube 2 to the chamber 3, wherein islo- 75

cated the valve mechanism for controlling the
charge of superheated steam introduced into
said valve-chamber through the medium of the
pipe 4 from the generator 5. Fluid is intro-
duced into the generator 5 by means of any 8o

well-known and suitable form of pump, as at -

6, through the medium of the connecting-pipe,
Wthh is connected, as at 8, to the coil 9 of the
ogenerator. 'The aforesaid pump 6 is operated.
by means of the lever 10, which is pivoted at 85
11 to the plunger-rod 12 of the pump. Be-
tween the point of its connection with the
pluno*er rod 12 and its outer end the lever 10

is pivotally supported inthe end of a depend-
ing arm 13, interposed between the pump 5 9o
and the valve-chamber 3. Atitsextreme outer
end the lever 10 1s connected, as at 14, with
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=

the lower stem 15 of the exhaust-valve 16, ar-
ranged 1n the chamber 3 and adapted to con-
trol the exhaust-port of pipe 16*. Mounted
on the upper surface of the valve 16 in the
chamber 3 is a hollow slip stem or tube 17,
preferably cylindrical in form, which when
the starting mechanism is not in use and the
lever 10 is in the position shown in dotted
lines is normally held out of contact with the
valve 18, which under such circumstances is
adapted to rest upon the flange or, rather, seat
19, formed on the interior of the valve-cham-

- ber 3 between the point of the introduction of

15

20

the superheated steam to the valve-chamber

through the pipe 4 andits eduction therefrom

through the pipe 2. The valve 18 is held in
place against any radical movement by means
of the rod 20, which has its lower end insert-
ed in the hollow slip-stem 17 and is held atits

upper end by means of the sleeve 21, which

1s formed in the upper portion of the casing

3. This sleeve extends some distance above |

the upper outer surface of the casing, as illus-

trated at 22, and hasmounted thereinaspring-

valve 24, of ordinary construction, to relieve

the pressure in chamber 3. |
‘When 1t 1s desired to operate our mechan-

iIsm, gas is introduced from any suitable

- source 1nto the bottom of the generator 5, as

30

at 23, through the medium of the pipe 24* and
ignited at the burner 25. The handleor lever

- 101sthen reciprocated a portion of the distance

35

40

45

_50

55
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1t occuples in the drawings and that shown in
dotted lines. Water is thus forced through
the pipe 7 into the coil 9. The valves when

the handleis actuated, as described, willnot be

disturbed. These coils consist of a series of
nested pipes, preferably three sizes, inserted
one within the other, the largest size, of
course, being the extreme exterior pipe, the
second being inserted therein, the third or
smallest size being inserted within the second
size pipe. Upon the water entering the coils
9 at 8 it circulates through the smallest or
interior pipe until it reaches the bushing 27.
Thence it returns through the passage or cir-
cular chamber 28 29 over the exterior sur-
tace of the smallest interior pipe and within
the interior surface of the second pipe to the
bushing at the starting-point. Thenceagain it

returns to the extremity of the coils over the

exterior surface of the second size of pipe
and within the interior of the largest or out-
side pipe through the passage or circular
chamber 30 31, and is then introduced in the

form of superheated steam into the stand-

pipe 4 at 32. By this employment of the
piping of the generator a great heating sur-
face or areais acquired within a limited space.

EFrom the above description the operation
of the device will be perfectly obvious, and.
briefly, 1t 1s as follows: Gas having been in-

troduced through the pipe 24* and ignited at

the burner 35, water is pumped, as before

757,050

described, into the coils 9. and is then con-
ducted in the form of superheated steam into
the stand-pipe 4. The valves and operating
means are presumed to be occupying the rel-
ative positions shown in dotted lines in the

“drawings—that is, the main valve is closed

and the exhaust-valve open. When sufficient
pressure 1s attained, the leveris moved to the
position shown in full lines, the main valve
1s moved or raised from its seat, the exhaust-
passage 1s closed, and the charge or super-
heated steam will be forced through the pipe

2 and will give the piston of the engine the

necessary impetus. On again moving the le-
ver to the position shown in the dotted lines
the valve 18 will drop on its seat, thus cut-
ting off the superheated steam from the gen-
erator, and the ports 16* will be opened for
exhaust, thereby relieving pressure in the cyl-
inder in order that the gas may flow in and
lonite. | |

As before stated, our invention is subject
to and capable of various modifications with-
out In any way or manner departing from
the spirit of the invention. For instance, in-
stead of making use of the inlet and exhaust
valve mechanism shown in the drawings and
described in the specification we may attain the
same ends by employing a three-way cock. In-
deed, experiments have proven that for some
purposes the use of the three-way cock in

05

/5

30
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place of the valve mechanism above referred

to 1s pretferable, and we therefore wish to be
understood as considering the employment of

this device or similar mechanism as coming

within the scope and spirit of the invention.

In the present application we are claiming
only the elements covering the steam-gener-
ating feature of our invention, the present
application being a division of an application
filed by us on the 28th day of December, 1901,
and designated by Serial No. 87,612. '

Having thus described our invention, what
we claim, and desire to secure by Letters Pat-
ent, 15— - |

1. A steam-generator, comprising a plu-
rality of nested, intercommunicating, coiled
tubes, the inner end of each inner tube being
inclosed by the next outer tube and forming
a continuous passage therewith.

2. A steam-generator, comprising a plu-
rality of nested, intercommunicating coiled

igele

105
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tubes, each inner tube emptying into the next

successive outer tube. .

3. A steam-generator comprising a plural-
1ty of nested intercommunicating tubes hav-
1ng theiralternately opposite ends closed, sub-
stantially as described. |

4. A steam-generator comprising a plural-
1ty of nested intercommunicating coiled tubes
having their alternately opposite ends closed,
substantially as described.

5. In a steam-generator, the combination
with a heating means, of a plurality of nested,

LI2C

I25




" tubes, and means for causing the same, dur-

_H[O

- means for directing heat products into contact

- with said coil.
20

25
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intercommunicating coiled tubes forming a

continuous, circuitous passage and means for
supplying liquid to one of the tubes.

- 6. In a steam-generator, the combination
with a suitable heating means, of a plurality
of nested, mtercommumcatmﬁ' cotled tubes,
means tm passing liquid throuﬂh each of the

Ing 1ts travel through each successive tube to
move 1n an opposite direction to its move-
ment in the next preceding tube. -

7. In a steam-generator the combination of
nested intercommunicating coiled tubes form-
Ing a continuous passage, each outer tube
having that end closed receiving the dis-
charge from the next inner tube, means for
supplying liquid to the innermost tube and

8. A steam-generator comprising a plural-
ity of nested tubes having their alternately
opposite ends closed and each inner tube dis-

charging against the c}c)sed enct of the next |

successive outer tube.

9. A steam-generator comprising a plural-

ity of nested tubes coiled 1n a vertical column,

the Innermost tube receiving a stpply at the
top of the column and the outermost tube dis-
charging at the bottom thereof, said tubes
havmff thelr alternately opposne ends closed
and bemﬂ intercommunicating and forming

a contmuous passage, SLIbSt&I]El‘LHV as de---

seribed.

. 10. A water-tube boiler pl‘OVlded with awa-
ter tube and with a plurality of concentric
pipes extending longitudinally within the wa-
ter-tube and open at 0pp031te e11ds, bUbSt&Il-'
tially as set forth.

11. A water-tube boiler provided with a
colled water-tube and with a plurality of con-
centric pipes extending longitudinally within
the water-tube and open at opposite ends, sub-
stantially as described.

In testimony wher eof we hereunto affix our
.. swnatm es 1n presence of two witnesses.

REUBEN A. MITCHELL.
- LESTER 1. LEW 1. |
Wltnesses

JoHN M. McGrur,
CrypeE C. SIMMONS.
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