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To all whom it may concern:

Be it known that I, JoHAN M. ANDERSEN, &
subject of the King of Norway and Sweden,
residing in Boston, county of Suffolk, and
State of Massachusetts, have invented an Im-
provement in Engines,of which the following
deseription, in connection with the aceompa-
nying drawings, is a specification, like letters
and figures on the drawings representing like
parts. . .

Thisinventionrelates tosteam-engines, and
has for its object to improve the construction
of the same, whereby the said engine may be
readily converted into a pumping-engine.

My invention is particularly applicable to
multiple-expansion engines such as now com-
monly used on board steamships. Steamships
as now commonly equipped are provided with
multiple-expansion engines employed to pro-

pel the ship and with-independent water- |
pumps adapted to be driven by the said en-.

gine or by separate engines. The water-
pumps referred to are designed to be used to
free the vessel from water in case of leakage
or accident; but in practice it frequently hap-
pens that the capacity of the water-pumps is
insufficient to take care of the water let into
the vessel by a large leak or holein its hull,
such as might be caused by collisions or simi-
laraccidents. Inaccordance with my present
invention the multiple-expansion steam-en-
gine may be constructed so as to be used as
an ordinary steam-engine to propel the ship,
but which may be guickly converted into.a

_combination steam and pumping engine,

7 .whereby the ship may be supplied with a
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pump of substantially large capacity in ad-

dition to its regular complement of punps,-

the capacity of the additional pump alone be-

ing sufficient to take care of a substantially

large volume of water. I prefer to employ a
triple-expansicn engine comprising a high-
pressure, intermediate, and low-pressure eyl-

inders and to utilizethelow-pressure cylinder .

as a pump in-cage of emergency, the remain-
ing eylinders—namely, the high-pressure and

the intermediate—acting as the high andlow

pressure cylinders of a compound engine to

“drive the piston of the additional pump or.
low-pressure cylinder.

My invention in a steam-engine, therefore,

consists in the combination of the following
instromentalities, viz: a steam-cylinder pro-
vided with steam inlet and outlet ports, a valve
to control said ports,a piston insaid eylinder,
a main or erank shaft to which the said valve
and piston are connected, a water-port forsaid
eylinder, and a valve to control said water-
port, normally -.closed when the cylinder is
used as a steam-cylinder and opened when

"the said cylinder is used as'a water eylinder

or pump, substantially as will be deséribed.

Other features of my invention will. be
pointed out in the claims at the end of this
specification.

Figure 1 is a side or front elevation, par-

tially broken out, of a multiple-expansion en-
gine embodying my invention; Fig. 2, an end
elevation of the engine shown in Fig. 1, look-
ing toward the right, the low-pressure cylin-
der being broken out to.enable the operation
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to be more readily understood; Fig. 3, a top or ’
plan view of a sufficient portion of the engine .
shown in Figs. 1 and 2 to enable my inven- .

tion to be understood; Fig. 4, a detail in top
ot plan view of thelow-pressure cylinder; Fig.’

5, a detailinsection and elevation of the valve
construction preferred by me for converting
the steam-engine into & combination eungine
and pump, and Fig. 6 a sectional detail of one
form of steam-valve for the low-pressure eyl-
inder.

The multiple-expansion steam-engine with
which T have chosen to illustrate my inven-
tion is-herein shown as an upright triple-ex-
pansion engine comprising the high-pressure
eylinder A, the intermediate eylinder A’,and

-the low-pressure cylinder A2

The cylinders A A’ A? are supported, as

‘shown, upon three set8 of columns A* A5 AS,

resting upon a suitable. bed-frame A" :The
columns A* A% may be-made solid-or hollow,
and_the columns A® made hollow, for:a pur-

"pose as will be described. :

"The cylinders are provided with 'suitable
pistons joined by suitable. connecting-rods to
a.main or crank shaft a, having bearings in
the bed frame A" and provided with suitable
cranks to which the "connecting-rods are
joined, only one crank o’ being indicated by
dotted lines, Fig. 2, to which the piston a? of
the low-pressure cylinder A? is joined by the
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connecting-red a?, the said connecting-rod be-
ing pivoted at one end to the cross-head a,
sliding in vertical guides ¢’ and to which the
piston-rod o of the piston a? is fastened.

The c¢ylinders A A’ have co-operating with
them any usual or well-known form of steam-
valve, (not herein shown,) but which have
their valve-rods a® o® suitably connected in
any usual or desired manner to a rock-shaft
a'’, joined by ecceniric-rods a®?® a!®to eccen-
tries a!* a'® on the erank-shaft a.

The low-pressure cylinder A? has co-oper-
ating with it a steam-valve, preferably of the
construction herein shown, it consisting of a
double valve or two valves o' oV, (see Fig. 6,)
mounted on a single valve-rod ' joined to a
rock-shaft a', independent of the rock-shaft
@', but adapted to be coupled or firmly fas-
tenedthereto by a suitable cluteh mechanism,

herein shown as a toothed hub o, fast on the |

rock-shaft ¢, and a corresponding toothed
hub or sleeve.a®, keyed or otherwise fitted on
the rock-shaft o' to slide thereon, to be en-
gaged with and disengaged from. the toothed
hub ¢®; for a purpose as will be described.

The valves a'® a'”, as herein showny are of |

the well-known form of D-valve, the valvegl®
operating or registering with a port a®, lead-
ing to one end of the low-pressure eylinder
A*—as, for instance, the top of the: said eyl-
inder—and also with one mouth of an exhaust
port or passage ¢, made in the low-pressure
cylinder, but which does:not lead directly into
thesaid cylinder. . The valve o7 registers with
a port ¢¥, leading to the bottom of the low-
pressure cylinder, and also with the other
mouth of the port or passagea®. The valve-
rod.a’®is connected to the rock-shaft ¢, which
is' joined by the usual eccentric-rods.a® to the
eccentries ¢® on the erank-shaft ¢.

To enable the low-pressure cylinder A? to
be used as a pump, the latter is provided,
preferably at both ends, with ports, herein
shown as located in the top:'b and bottom: b’
of the said eylinder and normally closed by
valves b? b preferably disk-valves, having
beveled edges to fit correspondingly-beveled
seats. 'The upper end of the cylinder A?is

adapted to be connected through the port con- |.

trolled by the valve b* with a passage b%, ex-
tended from above the eylinder down one side
to the bottom of the same, the said passage
being formed, as herein shown, by the eylin-
der A% a bottom plate b’ side plate or casting
1% and top plate or easting b%. Thelower end
of the eylinder A?is adapted to be connected
through the port controlled by the valve 08
with a passage D, formed by the bottom b’ of
the eylinder and the plate 0° and: cut off or
separated from the passage b* by the wall or
upright plate 8**. The passage b* communi-
cates with the leg 2 of the hollow column A®
and the passage b* with the leg 3 of the said
column. The eolumns ASare preferably con-
nected  at_their lower ends by a passage 05,
made in the bed-frame A7, the latter being
provided with an opening b&’, constituting a
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:water-inlet port, through which the water to
“be discharged by the low-pressure cylinder
when used as a pump is admitted to the pas-
.sage D5,

The legs 2 3 of the columns A’ are provided
:neartheir upper ends, preferably in close prox-
" imity to the eylinder A% with upwardly-open-
“ing valves b0 0%, (shown as flap-valves,) which

may be of any usual or well-known construe-
:tion, they being pivoted, as at b b, and nor-
“mally resting on lugs or stops b b on the
-inside of the hollowlegs 23. The hollow legs
;2 3 of the column AS have connected to them
;above the valves b O™ discharge-pipes b7 b,
‘also provided with suitable outwardly-open-
‘ing valves, herein shown as flap-valves b¥ 0¥,
pivoted, as at b® 0%, and normally resting
- against valve-seats b® b® on the inside of the
- discharge-pipes 0V D',
The valves D? b® are designed to and pref-
-erably will be made to move simultaneously
in opposite directions when the eylinder-A? is
.to be used as a pump. This result may be ac-
complished by means of gearing; as will now
be described.  The valve b? is provided with
a threaded rod or stem ¢, extended through a
threadedsleeve ¢/, projected through the plate
;b7 and having fast to it abevel-gear ¢? in mesh
with a:bevel-pinion ¢ fast on a shaft ¢!, hav-
ing bearings in uprights ¢*, supported on the
-aylinder A%, (see Fig.1,) theshaftc! being pro-
-vided near its opposite end with a bevel-pin-
‘ion ¢® in mesh with a bevel-pinion c5, fast on
-a shaft ¢’, (see Fig. 1,) having bearings, as
:shown, in lugs or ears ¢® ¢*, secured to or form-
ing part of the cylinder A% The valve b3 is
- provided with a stem orrod ¢ having serew-
threads which run in an opposite direction
_from the screw-threads on the valve:rod ¢, so
ithat the valves D? b® may be moved simultane-
;ously in opposite directions. The valve-rod
¢ is extended through a threaded sleeve c?,
-projected below the cylinder A? and having
:fast to it a gear ¢' in mesh with a pinion ¢*

“on the shaft ¢% the latter being provided, as.

- herein shown, with-a hand-wheel ¢, by which
.the said shaft may be rotated to open and
! close the valves b? b3,
In the normal eondition of the engine the
‘eylinder A? forms the low-pressure cylinder
-for the engine, the steam from the intermedi-
‘ate cylinder A’ exhausting from said inter-
mediate eylinder, into the valve-chest of the
‘low-pressure cylinder, from whence it passes
-alternately through the ports a® a¥ into the
‘eylinder A% and the exhaust-steam from the
:low-pressure cylinder passes from'said eylin-
-der to the condenser d. When the engine is
working as a triple-expansion engine, as just
described, the rock-shaft o' isclutched to the
rock-shaft a!® and both rock-shafts are work-
ing as one shaft. If now it is desired to use
-the low-pressure eylinder as a pump, the rock-
shaft o' is disconnected from the rock-shaft
a’ which may be effected, as herein shown,
by means of a lever d’, joined by a connect-

‘ing-rod. d? to a vertical rock-shaft d2 (see
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dotted lines, Fig. 2,) the said rock-shaft hav-
ing secured to or forming part of it near its
upper end a forked arm d*, (see Fig. 8,) en-
gaging a groove ’in the cluteh-sleeve or hub
a®. . The clutch-sleeve a* may be held in

herein shown, (see Fig. 3,) by means of a
stop-pin or stud d° on an arm 7, secured to
one of the columns A5,

When the low-pressure cylinder is to be
used. as a pump, the exhaust-steam from the

-cylinder A’ is led directly to the condenser d

and the steam-valves ¢!® ¢'" are moved to their
central position, one lap of the valve a® cov-
ering the port ¢®, and one lap of the valve ¢!
covering the port ¥, thereby closing the
steam-ports leading to the cylinder A% The
valves a'% ¢ may be moved into their central
position by rocking the shaft ¢, which may
be accomplished, as shown, by means of a
crank d' on the rock-shaft ', joined by the
rod d* to a bell-crank lever, having one arm
d" pivoted to the rod d* (see Fig. 2) and its

other arm d® joined by a rod d' to a erank’

d' on-a shaft d%, having secured to it a lever

a®, the rock-shaft ¢ having another erank

¥ (shown only in Fig. 2) connected by a
link d* to the slotted slide d® of the usual
and well-known link-motion valve-géaring to
which the eccentric-rods a® are connected.
In order to convert the low-pressure cylin-
der A? into a pump, the pipe or passagelead-
ing from the cylinder A" to the eylinder A?
must be closed, and a pipe or passage leading
from the cylinder A’ to .the condenser is
opened, and at the same time the exhaust
pipe or passage from the cylinder A® must be
closed. In order that the change above de-
seribed may be accomplished in substantially
an instant and by one mechanism, I'prefer to
employ a valve chest or casing and an ar-

- rangement of valves substantially such as
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shown in Fig. 5. Referringnow to Fig. 5, the
valve-casing referred to consists, as shown, of

two substantially spherieal portions e ¢’, con--
The spheri--
cal portion e is provided with an inlet pipe’
-or opening ¢*® and an outlet-pipe €%, the in-

nected by a tubular portion €

let-pipe ¢ in practice being connected to
the exhaust-pipe ¢! for the c¢ylinder A’, and
the outlet - pipe €* being connected to the
steam-inlet pipe or port of the valve-chest
containing the slide-valves a'® a!7.of the low-
pressure cylinder, as shown in Fig. 5, the
slide-valves being' omitted. The spherical
portion e’ of the valve-casing is connected by
the pipe €° to the exhaust or discharge’ pas-
sage a* for the valve-chest of the low-press-
ure cylinder A% The tubular portion e? has
connected to or forming .part of it an outlet-
pipe €% to which is connected the pipe ¢, lead-
ing to the condenser, as shown in Fig. 3: The
valve-casing referred to contains within it,
as shown in Fig. 5, three disk valves €8 e e,
mounted on-a single valve-rod e, extended
through suitable glands or stuffing-boxes e'®
¢* at the ends of the valve-casing, two of the

portion ¢’.

-valves, ase® ¢%, being located in thie spherieal

portion ¢ and the valve e in the spherical

In the normal condition of the
engine—that is, when it is working'ds a triple-
expansion steam-engine—the valves e® ¢® ¢
occupy -the positions shown in Fig. 5, the
valve €® being open to connect the exhaust-
pipe from the cylinder A’ with the steam-in-

let pipe ¢%, leading to the valve-chest of the

cylinder A? the valve & béing also open to
connect the steam-exhaust pipe ¢° from the
valve-chest of the cylinder A* with the pipe
e®, leading to the condenser d, while the valve
¢’ is at such time closed to cut off direct com-
munication between the pipé €? and the pipe
e’ 'With the valves ¢® ¢’ ¢ in the positions
shown in Fig. 5 the exhaust-steam from the
cylinder A’ passes through the valve-casing,
as indicated by arrows 40, into the ecylinder
A? and the exhaust-steam from the ¢ylinder
A? passes, as indicated by arrows 41, to the
condenser. - . ’

As represented in Fig. 5,the exhaust-steam
from the cylinder A’ passes through the pipes

e* €8 into the valve-chest of the cylinder A2
-and thénce through the port ¢* into the eyl- -
inder A? below the piston a® moving thelat-"

ter upward and forcing the exhaust-steam in
theeylinder A%above the piston a? out through
the ports a® o to the pipe €% from whence it
passes through the spherical portion ¢/, tubu-
lar portion e°, through the pipe ¢® to the con-
denser. o . ,

- When it is desired-to use the cylinder A?
as a pump, the valves ¢® ¢ ¢ are moved down-
ward in the direction indicatéd by arrow 50,
which may be accomplished, as herein shown,
by means of a lever ¢¥, pivoted, as at e*, and
counected to the valve-rod ¢® by link €%, the
said lever being moved in the direction indi:
cated by arrow 51. The lever ¢¥is moved in
the direction indicated by arrow 51 until the

valve €% cuts off communication between the

pipes ¢€* ¢® and- the valve e cuts off the pipe
¢® from the pipe € the valve ¢’ being opened
by the said movements, so as to connect the
pipe ¢ directly with the pipe¢®. With valves
8 e closed and the valve ¢® opened, as de-
scribed, the exhaust-steam from the cylinder
A’ passes directly to the condenser, as indi-
cated by dotted-line arrows 60, and the engine
is composed of a high-pressure cylinder A
and a’ low-pressure cylinder A’. When the
valves ¢® ¢ ¢!” are moved into their positions

just described, it will be understood that at
substantially the saine instant the rock-shaft

a¥ is disconnected from the rock-shaft ¢ by

-operating the lever d’;’and the valves q¢ gl

are moved to their central™position to close
the ports a¥* a¥ by operating the lever dv,
and the valves b* b¥are opened by turning
the wheel ¢%. ’ ‘ :

With the parts in the positions 'just de-

seribed the piston & of the cylinder A?is still
driven by the crank-shaft-a, and on.the up-
-stroke of the piston a?water is drawn'through

the port 0 into the passage b up the hollow

70

75

8o

&g

go

95

100

105

I15

I120

125

130




io

1)

20

25

30

35

40

45

50

55

60

65

4 477,921

leg 3 into the passage b*,through the port in
the bottom b’ of the c¢ylinder A*into thesaid
cylinderbelow the piston ¢? and on the down-
stroke of the piston «? the water in the cylin-
der below the piston ¢ is forced out through
the port in the bottom d’ into the passage b*,
thencethroughthedischarge-pipe b's,the valve
b® being opened bythe water passing through
the pipe b8, while the valve b'® in the hollow
leg 3 is closed by the said water. On the
downstroke of the piston water is drawn up
the hollow leg 2 through the passage b* into
the eylinder A? above the piston a?, and on
the next upstroke of the piston a? the water
abovethe said.pistonis forced outthrough the
passage b* and discharge-pipe bV, the valve
b being opened by the water passing through
the pipe b'7and the valve b being maintained
closed by the said water.

Owing to the large size of the cylinder A%
the capacity of thesame when used asa pump
is substantially great, and consequently a
large volume of water may be taken care of
by the said pump.

My improved engine is especially designed
and adapted to be used on steamships, and
it will readily be seen  that in case of emer-
gency the pumping capacity of the ship may
be largely increased with' it.

Although especially adapted to be used as
a marine engine on steamships, my improved
engine may be used to advantage in other
places

I have herein shown my. 1nvent10u as em-
bodied ina triple-expansion engine; butI do
not desire to limit my inventi‘on‘ in this re-
spect, as it may be embodied in other forms
of engine. So, also, I have represented the
convertible engine as driven: from: the main
shaft @, and while I prefer this construction
I do not desire to limit my invention in this
respect,.as the steam-cylinder a?, capable of
being converted into a pump of substantially
large capacity, may be used with an electric
or other motor mechanism:

I claim—

1. In asteam-engine, the combinationof the
following instrumentalities, viz: a steam-eyl-
inder p10v1ded with steam inlet and outlet
ports,.a valve to control said ports, a piston
in said: cylinder, a main or crank shaft to
which: the said valve and piston are connect-
ed, a water-port for said cylinder,anda valve
to control: said water-port, normally closed
when the cylinder is used as a steam-cylin-
derand opened whenthe said cylinderisused
as a. water cylinder or pump, and means to
operate thesteam-valve to cut off the admis-
sion’ of steam to the cylinder, substanmally
as-described.

2. Inasteam-engine, the combination of the
following instrumentalities, viz: asteam-cyl-
inder p10V1ded with steam inlet and outlet
ports, a va Ive to control said ports, a piston
in- said cylinder, & main or crank shaft to
which the said valve and piston are connect-

ed, water-ports at opposite ends of the said
cylinder, valves to control said ports; normally
closed when the eylinder is used as a steam-
eylinder, and gearing to connect the said
water-valves, whereby they may be opened by
one actuating mechanism, and means to op-
erate the steam-valve to cut off admission of
steam to the cylinder, substantially as’ de-
seribed. ]
3. In an engine, the.combination of the fol-

.lowing instrumentalities, viz: a plurality of

cylinders provided with pistons, a main or

:erank shaft to which the said pistons are con-

nected, one or more ports in one of the said

“eylinders additional to the regular ports, one
~or more valves to control said additional

ports, and mechanism to disconnect the said
ported cylinder fromthe remainingeylinders,

"whereby the said ported cylinder may be
~driven as a pump by the remaining cylinder

or cylinders, substantially as deseribed.
4. In a multiple-expansion steam-engine,

‘the combination of the following instrumen-
-talities, viz: a plurality of cylindersprovided

with pistons and connected together for ex-

‘pansion of the steam from one eylinder to an-
:other, valvesfor each of said ¢ylinders.tocon-

trol the admission of steam to the cylinders,
a'main or erank shaft to which the said pis-
tons and valves are conneeted, one or more

‘ports in one of said cylinders additional to
:the ports controlled by the steam-valves,one
or more valvesto control said additional ports,
‘and valves to control the passages leading to

the cylinder provided with the said addi-

-tional ports, whereby the said multiple-ex-
- pansion steam-engine may be converted into
‘a combination steam-engine and pump, sub-
‘stantially as deseribed.

5. In asteam-engine, the combination of the

following instrumentalities, viz: a high-press-
ure cylinder and a low-pressure cylinder,
‘valves to control the admission of steam to
‘the said cylinders, a rock-shaft to which- the

valve of the high-pressure cylinder is con-
nected, a second rock-shaft towhichthe valve

.of the low-pressure cylinder is connected, a

clutch mechanism to couple the said rock-

:shafts together, a main or crank shaft to

which the said rock-shafts are connected, an

‘additional or water port in the low-pressure

cylinder,avalveto controlsaidport,andvalves
to open and close the inlet and outlet pas-
sages to the low-pressure. cylinder, whereby

-the low-pressure cylinder may be. converted
‘into a pump driven by the high-pressure cyl-

inder, substantially as described.
6. Inasteam-engine, the combination ofthe

-following instrumentalities, viz: a high-press-
‘ure cylinder and a low-pressure cylinder pro-

vided with pistons and with valves to con-

-trol the admission of steam:into said eylin-
_ders, columns to support the said eylinders,

the column of the low-pressure cylinder be-

ing made hollow and provided with a. water-

inlet port, a valve in said hollow column, a
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discharge-pipe contiected to said hollow col-
umn, a rock-shaft to which the steam-valve
of the high-pressure eylinder is connected, a
second rock-shaft to which the steam-valve of
the low-pressure cylinder is connected, means
to detachably couple the said rock-shafts to-

~ gether, a main or erank shaft to which the

10

pistons of the said eylinders are connected,
means to connect the rock-shafts to the crank-
shaft, a water-port in the low-pressure cylin-
der communicating with the hollow column,

- avalve to control said port, and valves to con-
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trol the inlet and outlet passages for the low-
pressure cylinder, whereby the low-pressure
cylinder may be converted into a pump, sub-
stantially as deseribed.

7. In a multiple-expansion engine, the com-
bination of the following instrumentalities,
viz: a high-pressure cylinder A, a low-press-
ure cylinder A% and an intermediate cylinder
A’, a bed-frame, columns A* A%to support the
cylinders A A’, and a hollow column Af, pro-
vided with legs 2 3 to support the low-pressure
cylinder, a main or crank shaft, pistons in the
said cylinders connected to the said crank-
shaft, valves to control the admission of steam
into said cylinders, a rock-shaft ¢!, to which
the valves of the cylinders A A’ are con-
nected, a rock-shaft o' to which the valve of
the eylinder A? is connected, means to move
said shaft to place the valve of the cylinder
A?in its eentral position, a clutech to couple
the said shafts together, and means to operate
said cluteh, water-ports in the cylinder A2 a
passage connecting one of said ports with the
hollow leg 2 of the column Af, a second pas-
sage to connect the other water-port to the
hollow leg 3 of the said column, valves in the
said hollow legs, valves 1* b® to control the
water-ports, and means to operate said valves,
a valve-casing intermediate of the cylinders
A’ A? and having ports or passages connected

‘to the exhausts of the cylinders A’ A?and to

the inlet of the cylinder A% and valves to con-
trol -said passages, whereby the cylinder A?
may be converted into a pump, substantially
as described. I .

8. In asteam-engine, the combination of the
following instrumentalities, viz: the steam-
cylinder A% provided with a piston a? a crank-
shaft to which said piston is connected, steam-
ports forsaid eylinder, and a valve to control
said ports, means to operate said valve to cut
off admission of steam to the eylinder, addi-
tional water-ports at the opposite ends of the
cylinder, and valves to control the same, a
passage b', communicating with the port &%
and a passage b*, communieating with the port
b? substantially as described.

9. In asteam-engine, the combination of the
following instrumeéntalities, viz: the steam-
eylinder A% provided with a pistona? a crank-
shaft-to which said piston is connected,steam-
ports for said cylinder, and a valve to control
said ports, means to operate said valve to cut
off admission of steam to the cylinder, addi-
tional water-ports at the opposite ends of the
cylinder, and valves to control .the same, a
passage b, communicating with-the port 02
and a passage D, communicating with ‘the
port 0% a hollow column 2, ecommunicating
with the passage b%-a valve b in said -col-
umn, a branch pipe b, and:a valve b in said
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branch pipe, a hollow column 3; communicat- -

ing with the passage 0%, a:valve b®* in said
column, a branch pipe 0%, and a valve b® in
said branch pipe, substantially as described.
In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses. ’
JOHAN M. ANDERSEN.
Witnesses: -
JAs. H. CHURCHILL,
SADIE C. FEARING.
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