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~_the following to be a Tully clear, and exact
- description of the same, reference being had

. STEAM-ENGINE.

' f-sPe-‘?iﬁcati"ﬁ,d-f"I'zetters_'Pa«feﬁfl\To. 21,165, dated August 10, 1858.

To all whom it mayf'concern} L

generating Engine; and I do hereby declare

to the accompanying drawing and to the

- letters of reference marked thereon.

15
- their equivalents, in order that supplies of
~steam from the cooler may be received 1nto

~ the regenerator, there

- My 1invention consists in combining to-
gether

constructed and operated substantially in

the manner set forth hereafter, and being |
furnished with devices herein described or

retained until super-

~ heated, then delivered to the engine at In-

20

tervals regulated by the movement of the
~ latter, and from thence pass again -to the |
cooler, thence to the regenerator and so on,
as long as the superheating of the steam

e takes place and: as long as the engine re-
~ The objects of my invention are economy

of fuel by using the same steam over and
- over again, and the avoidance -fojt_he_ usual

"~ cumbrous boiler arrangement.

. 80

volves.

- In order to enable others skilled 11'1 ,the'-. art

to make and use my invention, I' will now

o - proceed to describe its construction and op-

s

- eration. = o L
- On reference to the drawing which forms
~a part of this speci

.

ecification—Figure 1 is a
ground plan illustrating my steam re-

- generating engine; Fig. 2 a section on the
- lme 1, 2, (Fig. 1); Fig. 8 a section on the

 line 8, 4, (Fig. 1); Fig. 4 a section on the
10 3 St

line 5,6, (Fig.1).
A 1s an ordinary steam engine, which,

~although illustrated in the drawing as one
ot the horizontal class, may be of any of the

45

ordinary forms, having the
chest ¢ and slide valve . . |
_ B 1s a strong, plate iron vessel of a cylin-
drical or other convenient form. @~
C 1s the exhaust pipe communicating with

usual steam

" the vessel B, and furnished, near the engine,
50

with a valve by operating which the ex-
haust pipe may be made to communicate

with the external atmosphere. Another
pipe, D, communicates with the vessel, B, L

r for joint action, a cooler, regenera-
-~ tor and steam engine, said regenerator being

R

_ _ o 1 and with the regenerator, in the manner set
Be it known that I, Joux J. G. CoLLINs, ' : o
ot the city of Philadelphia and State of
Pennsylvania, have invented a Steam-Re-

forth hereafter. - .

The regenerator is constructed as follows:
K and E” are two, circular, steamtight cham-

J. J. G. COLLINS, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO J. J. G. COLLINS, WM.

~A. RHODES, AND THOS. DRAKE, OF SAME PLACE.,

bers, divided into five, steamtight compart-
ments, as illustrated in Fig. 3, and there

marked respectively 1, 2, 3, 4, and 5, the

 fifth one being in the center, and not com-

‘municating with the other four, excepting
at certain intervals during the movements
of the engine, as described hereafter. The
compartment 5 of the chamber E’ commu-
nicates with the steam-chest of the engine

65

through the pipe F, the latter being at- |
tached to, or forming a part of, the metal,

which composes the compartment 5, and

the steam-chest being furnished with the

70

ordinary stufling box, so that the pipe may
revolve therein without any. leakage of the

steam. Irom the compartment 5 of the op-

posite chamber projects a pipe @&, through

which passes the end of the pipe D, the pipe

G being also furnished with a stuffing box,
in order to prevent leakage as it revolves =
on the end of the pipe D.  The bearing of =

the pipe F is on the pillar H, and that of
‘the pipe G, on the pillar H’. Between
the compartments 1, 2, 3 and

75
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4 of the oppo-

site chambers E and E’, are secured a series

of tubes e, e. The opposite compartments
{ 5 and 5" have each four openings, each open-
ng communicating with one of the com-

with a valve, opening inward into.one of
the compartments, the valves being furnished

‘with spindles d, which pass through stuff-
1ng boxes ¢, their ends being guided by N
brackets j, secured to the outside of the

steam chambers.

90

- The above de'scribed. pdrtion'df the 1'eg'én- o

erator 1s that which revolves, motion being
communicated to it from the engine by any

system of gearing, which the locality of the

95

engine as regards that of the regenerator

plete revolutions of the crank-shaft of the
engine. o I

- The several
operated as follows: From each of the valve

‘spindles, projects a pin % (Fig. 1) fitting

into the groove of the guides K, one of

which is permanently secured to each of the

-may dictate, providing that the regenerator o
‘| 'makes one complete revolution for two com-
100

valves above described are

105

55



2

opposite pillars I and H’. It will be ob-
served, on reference to Fig. 2, that the guide
K is nearly circular, and concentric with

the center of rotation of the regenerator,

10
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‘there being but a small portion, at the top,

eccentric with the same, this portion form-
ing an elevation in the groove, which, oper-
ating on the pins % of the valve spindles in
succession, raises them at the particular
points hereafter set forth, and allows a com-

munication to take place between one of

the compartments 1, 2, 3 or 4, and the cen-
tral compartment 5, and, through the pipe
F, with the steam chest of the engine, the
valves at the opposite side of the regen-

erator being operated in a similar manner,

 but at different intervals.

20
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X is a boiler having a water space on all
sides, with the exception of the necessary
openings for the fire door z, ash pit ¥ under
the fire grate v and for the chimmney z. A
circular opening is formed through this
boiler, so as to admit the two steam cham-
bers I& and E’, which revolve 1n close, but
not actual, contact with the openings. A

pipe Y forms a communication between the
boiler X and the vessel B. -

30

The object of the revolving regenerator 1s
to surcharge the steam, admitted to 1t
through the pipe D from the vessel B, which
I term the “ cooler.” It will be easily seen,

" that this is effected by the exposure of the

30
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tubes ¢ e to the action of the fire within the

Dboiler, the revolving of the regenerator caus-

ing every portion of the tubes to be thor-
oughly heated. The object of the valves on
one side of the regenerator 1s to admit a
supply of steam to each of the four com-

partments in succession, and the object of

the valves on the opposite side, to discharge

the surcharged steam of each compartment

in succession into the steam chest of the en-

 gine. The valve guides are so formed, that

45

 shown in TFig. 3, the compartment 1 will be | p

20
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the opening and closing of the valves shall
take place as follows: Supposing the regen-
erator to revolve in the direction of the ar-
row, and to have arrived at the position

in the act of discharging its hitherto con-
fined and surcharged steam into the chest «
of the cylinder. The compartment 2 has, by
the rapid opening and closing of the valves
on the opposite sides of the regenerator, been
filled with steam from the cooler through

the pipe D. The compartment 3 1is situated

directly over the fire, and 1ts steam, pre-
viously obtained from the cooler B, 1s 1n the

act of being surcharged. The compartment

60
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4 also contains steam in the act of being sur-
charged, and will be the next to discharge
its surcharged steam into the steam chest of
the engine as the regenerator revolves. It
will be thus seen, that each compartment in
succession obtains a supply of steam from
the cooler, which supply 1s, during three-

21,165

fourths of the revolution of the regenerator,
confined, exposed to the action of the fire,

“and thus thoroughly surcharged, and that

each ‘compartment in succession discharges
its surcharged steam into the .chest of the
engine. The slide valve of the engine 1s so
regulated, that this surcharged steam of one
compartment shall be admitted to the cylin-
der so as to act upon the piston throughout,
or nearly throughout one half of the revolu-
tion of the engine. When the next compart-
ment of surcharged steam 1s about to act on
the opposite side of the piston, so as to com-

70
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plete the other half of the revolution, the

steam which had previously exerted its pres-

80

sure to complete the first half, and which has

now been expanded and consequently less-
ened in temperature and pressure, passes
off through the pipe C into the cooler B,
where it is still further cooled, prior to being
again admitted to the regenerator, and there
again surcharged, prior to being again ad-
mitted to the engine, and from thence again
passed to the cooler, and this alternate cool-
ing, confining and surcharging of the steam,

and its action on the engine are continued as -

long as the latter moves, and as long as the
regenerator is submitted to the action of the

fire. . _
The boiler X, which is furnished with a

’5
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small feed apparatus, forms no especial por-

‘tion of this invention, it being introduced

merely as a means of supplying, through the
pipe Y, sufficient steam to make up for the
loss caused by leakage, and by the stopping
and starting of the engine. | |
Tt will now be seen, that the adoption ot
the above described apparatus must result
in the economizing of fuel by using the same
steam over and over again, and also that the

usual extensive boiler arrangements of other

engines are dispensed with.

The general features of the apparatus and
the general disposition of the several parts
must, of necessity, be changed or modified,
according to the locality in which they are
sitnated. Thus when used for marine pur-
oses, the arrangement must be very differ-
ent from that of the apparatus when used on
land. It will also be apparent, that the
cooler may consist of a vessel of any con-
venient form other than that shown, and
may be situated at any moderate distance
from the regenerator, and that the supple-
mentary boiler for supplying the loss by
leakage may, if necessary, be situated apart
from the regenerator. -

Without claiming broadly the superheat-
ing of steam, prior to its admission to the
cylinder of a steam-engine, I claim and de-
sire to secure by Letters Patent, "-

Combining together, for joint action, a
cooler, regenerator and steam-engine, when

the sald regenerator is constructed and oper-

ated substantially in the manner herein set
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forth a,nd when 113 is furmshed Wlth the de-—f " In testlmony Whereof I have Slgﬂed my
Vices spemﬁed or any eqmvalent to the same, | name to this. spemﬁcatwn before two sub-
by means of Wthh 1t receives a supply of scrlbmg w1tnesses a

- steam from the cooler, retains until 1t is J OHN J Gr COLLINS
5 superheated, and delivers it to the engine, at - Wltnesses |

intervals 1egu1ated by the movements of the '~ Henry HOWSON _
]atter T U Y S HENRY ODIORNE
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