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To all whom it may concern: 
Be it known that L‘JOHAN M. ANDERSEN, a 

subject of the King of Norway and Sweden, 
residing in Boston, count-y of Suffolk, and 

5 State of Massachusetts, have invented an Im 
provement in Engines, of which the following 
description, in' connection with the accompa 
nying drawings, is a speci?cation, like letters 
and ?gures on the drawings representing like 

10 parts. _ r 

This invention relates to steam-engines, and 
has for its object to improve the construction‘ 
of the same, whereby the said engine may be 
readily convertedinto a pumping-engine. , 

15 My invention is particularly applicable to 
multiple-expansion engines such as now com 
monly used on board st-eamships. h‘teamships 
as now commonly equipped are provided with 
multiple-expansion ‘engines employed to pro 

2c pel the ship and with-independent water-, 
pumps adapted to be driven by the said en-l 
gine or by separate engines. The water 
pumps referred to are designed to bev used to 
free the vessel from water in case of leakage 

25 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 hole in its hull, 
such as might be caused by collisions or simi 
lar accidents. In accordancewith 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 quickly converted into .a 

30 

. combination steam and pumping engine, 
whereby the ship may be supplied with a 
pump of substantially large capacity in ad 
dition to its regular complement of pumps,v 
the capacity of the additional pump alone be 

40 
large volume of water. I prefer to employ a 
triple-expansion engine comprising a high 
pressure, intermediate, and low-pressure cyl 
inders and to utilizethelow-pressure cylinder : 

45 as a pump in case of emergency, the remain 
ing cylinders-namely, the high-pressure and 
the intermediate-acting as the high and low 
pressure cylinders of a compound engine to 
drive the piston of the additional pump or 

50 Vlow-pressure‘cylinder. 
My invention 1n a steam-engine, therefore, 

ing sufficient to take care of a substantially 

consists in the combination of the following 
instrumentalities, viz: a Steam-cylinder'pro 
vided with steam inlet and outlet ports, a valve 
to control saidports, a piston in said cylinder, 55 
a main or crank shaft to which the said valve 
and piston are connected, a water-port for said 
cylinder, and a valveto control said water 
port, normally closed when the cylinder is 
used as a steam-cylinder and opened when 60 
the said cylinder is used as "a water cylinder 
or pump, substantially as will be described. 
Other features of my invention will. be 

pointed out in the claims at the end of this 
speci?cation. 65 
Figure l 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. 1,1ook 
ing toward the right, the low-pressure cylin- 7o 
der being broken out to enablethe operation 
to be more readily understood; Fig. 3, a top 
plan view of a sufficient portion of the engine? 
shown in Figs. 1 and '2 to enable my inveniii 
tion to be understood; Fig. 4, a detail in, top" 75 
or plan view of the low-pressure cylinder; Fig‘.v 
5, a detail in section and elevation of the valve 
construction preferred by me for converting 
the steam-engine into a combination engine 
and pump, and Fig. 6 a sectional detail of one 80 
form of steam-valve for the low-pressure cyl 
inder. 
The multiple-expansion steam-engine with 

which I have chosen to illustrate my inven 
tion is~herein shown as an upright triple-ex- 85 
pansion engine comprising the high-pressure 
cylinder A, the intermediate cylinder A’, and 
the low-pressure cylinder A2. 

The cylinders A A’ A2 are supported, as 
shown, upon. three sets of columns A4 A5 A6, 90 
resting upon a' suitablebed-fraine A7; The 
columns A4 A5 may be-made solider hollow, 
and? the columns A6, made hollow, fora pur 
pose as will be described. - 

'The'" cylinders are provided with suitable 95 
pistons joined by suitable connecting-rods to 
a,main or crank shaft a, having bearings in 
the bed frame A7 and provided with suitable 
cranks to which, the ‘connecting- rods are 
joined, only one crank a’ being indicated by rci: 
dotted lines, Fig. 2, to which the piston a2 of 
the low~pressure cylinder A2 is joined by the 
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connecting-rod as, the said connecting-rod be 
ing pivoted at one end to the cross-head a4, 
sliding in vertical guides a5, and to which the 
piston-rod a" of the piston a2 is fastened. 
The cylinders 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 as a,” suitably connected in 
any usual or desired manner to a rock-shaft 
a“), joined by eccentric-rods ct12 (L13 to eccen 
trics'ct14 (4-15 on the crank-shaft a. 
The low-pressure cylinder A2 has co-oper 

ating with ‘it a steam-valve, preferably of the 
construction herein shown, it consisting of a 
double valve or two valves a“ a“, (see Fig. 6,) 
mounted on a single valve-rod a“, joined to a 
rock-shaft a”, independent of the rock-shaft 
a“), but adapted to be coupled or ?rmly fas 
tened€thereto by a suitable clutch» mechanism, 
herein shown as a toothed‘ hub C620, fast on the _ 
rock-shaft a“), and‘ a corresponding toothed 
hub or 'SlQGVGCLQI, keyed or otherwise ?tted on 
the rock-shaft am to slide thereon, to be en: 
gaged with and disengaged‘ from the toothed 
hub a2", for a purposeas will be described. 
The valves (116 a", as herein shown, are of - 

the well-known form of D-valve, the valve (1-16 
operating or registering with a port (L25, lead 
ing to one end of the low-pressure cylinder 
A2——as, for instance, the top of the said cyl 
inder——an (1 also with one in outh of an exhaust 
port or passage a2“, made in the low-pressu re 
cylinder, but which doesnot lea'd'directlyinto 
the said‘ cylinder. The valve a" registers with 
a port a”, leading to the bottom of the low 
pressure cylinder, and also with the other 
mouth of the port or passagea”. r["he valve 
roda18 is connected‘ to the rock-sh aft a”, which 
is' joined‘by the usual eccentric-rods ags to; the 
eccentrics a29 on’ the crank-shaft a. ' 
To enable the lowepressurc cylinder A2 to 

be used’ as a pump, the latter is provided, 
preferably at both ends, with: ports, herein 
shown as located in the top?) and bottom‘ b’ 
of the said cylinder and normally closed by 
valves 1)2 193, preferably disk-valves, having 
beveled edges to ?t correspondiugly-beveled 
seats. The upper end‘ of the cylinder A2 is 
adapted tobe connected through the port con- _ 
trolled by the valve 1)2 with a passage 1)", ex 
tended from above‘the cylinder down one side 
to the bottom of‘ the same, the- sa-id' passage 
being formed, as herein shown, by the cylin 
der A2, a bottom plate 11“, side plate or casting 
b“, and top plate or casting b". The lower end 
of the cylinder A2 is adapted ‘to be connected 
through the port controlled by the valve 123 
with a passage 1)", formed' by the bottom I)’ of 
the cylinder and the plate b5 and‘ cut off or 
separated from the passage b4 by the wall or 
upright plate 122*. The passage 1)4 communi 
cates with the-leg 2 of the hollow column A6 
and the passage bX with the leg 3 of the said 
column. The columns A6 are preferably con 
nected' at their lower ends by a passage b8, 
made in the bed-frame A7, the latter being 
provided with an opening bf, 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 admittedto the pas 
sage 118. 

The legs 2 3 of the columns A‘i are provided 
; near their upper ends,preferably in close prox 
" imit-y to the cylinder A2, with upwardly-open 
‘ ing valves b“) 1212, (shown as ?ap-valves,) which 
may be of any usual or well-known construc 

gjtion, they being pivoted, as at b13 I)“, and nor 
‘mally resting on lugs or stops Z215 Z216 on the 
; inside of the hollow legs 2 3. Thehollow legs 
‘.2 3 of the column A6 have connected to them 
, above the valves 1110 I112 discharge-pipes b" 1918, 
ialso provided with suitable outwardly-open 
Ting valves,herein shown as ?ap-valves b19 1220, 
pivoted, as at I921 1222, and normally resting 
,against valve-seats b23 b24 on the insideof the 
' discharge-pipes Z)" Z)“. 

The valves 192 b3 arev designed to‘ and pref 
' erably will be made to move simultaneously 
in opposite directions when the cylin‘derA2 is 
to be used as a pump. This result maybe ac 
complished by means of gearing, as will now 
be described. The valve b2 is provided‘ with 
a threaded rod or stem 0, extended through a 
threaded sleeve 0’, projected through the plate 
fb" and having fast'to it a bevel-gear c2 in mesh 
with a bevel-pinion 03, fast on a shaft 04, hav 
ing bearings in uprights 0", supported on the 

' cylinder A2, (see Fig. 1,) the shaft; 04 being pro 
vided near its opposite end with a bevel-pin 
}ion 05 in mesh with a bevel-pinion '0“, fast on 
;a shaft 07, (see Fig. 1,) having bearings, as 
. shown, in lugs or ears 08 c", secured to or form 
ing part of the cylinder A2. The valve b3 is 

~ provided with a stem or rod 010, having screw 
threads which run in an opposite direction 
from the screw-threads on the valve-rod c, so 
:1 that the valves b2. b3 maybe moved'simultane 
lonely in opposite directions. The valve-rod 
‘.010 is extended’ through a’ threaded sleeve a“, 
projected below the cylinder A2 and having 
:fast to it a gear 013 in mesh with a pinion c“ 

5 herein shown, with‘a hand-wheel 015, by which 
.1 the said‘ shaft may be rotated to open and 
fclose the valves (22 b3. 

In the normal condition of the engine the 
jcylinder A2 forms the low-pressure cylinder 
-for the engine-,the steam from the intermedi 
;ate cylinder A’ exhausting from said inter 
mediate cylinder, into the valvechest of the 
:low-pressure cylinder, from whence it passes 
alternately through the ports a25 a,27 into the 
‘cylinder A2, and the exhaust-steam from the 
low-pressure cylinder passes from saidv cylin 
der to the condenser d. When the engine is 
working as a triple-expansion engine, as just 
described, the rock-shaft a” is'clutchedv to the 
rock-shaft a“) and both- rock-shafts are-work 
ing as one shaft. If now it is desired‘ to use 

a the low-pressure cylinder as a pump, the rock 
shaft a” 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 d2 to a vertical rock-shaft (Z3, (see 

7 on‘ the shaft 07, the'l’atter being provided, as, 
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dotted lines, Fig. 2,) the said rock-shafthav 
ing secured to or forming part of it near its 
upper end a forked arm (14, (see Fig. 3,) en 
gaging a groove (15 in the clutch-sleeve or hub 
azh. The clutch-sleeve a21 may be held in 

herein shown, (see Fig. 3,) by means of a 
stop-pin or stud d6 on an arm (Z7, secured to 
one ofthe 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 e16 a" are moved to their 
central position, one lap of the valve a16 cov 
ering the port e25, and one lap of the valve a" 
covering the port e27, thereby closing the 
steam-ports leading to the cylinder A2. The 
valves a1“ a“ may be moved into their central 
position by rocking the shaft a”, which may 
be accomplished, as shown, by means of a 
crank (Z10 on the rock-shaft a“), joined by the 
rod (Z12 to a bell-crank lever, having one arm 
(114 pivoted to the rod 0112 (see Fig. 2) and its 
other arm (115 joined by a rod c116 to a crank" 
(Z17 on-a shaft (Z18, ‘having secured to it a lever 
all", the rock-shaft am having another crank‘ 
(120 (shown only in . Fig. 2) connected 'by a 
link cl?‘ to the slotted slide d22'ot' the usual 
and well-known link-motion valve-gearin g to 
which the eccentric-rods e28 are connected. 
In order to convert the low-pressure cylin 

der A2 into a pump, the pipe or passage lead 
ing from the cylinder A’ to the cylinder A2 
must be closed, and a pipe or passage leadingr 
from the cylinder A’ to .the condenser is 
opened, and at- the same time the exhaust 
pipe or passage from the cylinder A2 must be 
closed.- In order that the change above de 
scribed 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. Referring now to Fig. 5,the 
valve-casing referred to consists, as shown, of 
two substantially spherical portions '6 e’, con-' 

The spheri-‘ 
cal portion 6 is provided with an inlet pipe‘ 
-or opening e200 and an outlet-pipe es, the in 

nected by a tubular portion 62. 

let-pipe em in practice being connected to 
the exhaust-pipe e4 for the cylinder A’, and 
the outlet - pipe eS being connected to‘ the 
steam-inlet pipe or port of the valve-chest 
containing the slide-valves a1“ 0370f the low 
pressure cylinder, as shown in Fig; 5, the 
slide-valves being omitted. The spherical 
portion 6’ of the valve-casing is connected by 
the pipe 65 to the exhaust or discharge pas 
sage a26 for the valve-chest of the low-press 
ure cylinder A2. The tubular portion e? has 
connected to or forming part of it anoutlet 
pipe e6, to which is connected the pipe e7, 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 e8 e9 e“), 
mounted on- a single valve-rod e12, extended 
through suitable glands or stuffing-boxes e13 
e“ at the ends of the valve-casing, two of the 

portion e’. 

valves, as e8 a", being located in the spherical 
portion e and the valve em in the spherical , 

In the normal condition of the 
engine-that is, when it is working'as a triple 
expansion steam~engine~the valves e8 e9 e10 
occupy-the positions shown in Fig. 5, the 
valve 68 being open to connect the exhaust 
pipe from the cylinder A’ with the steam-in; 
let pipe c3, leading to the valve-chest of the 
cylinder A2, the valve e10 being also open to 
connect the steam-exhaust pipe 65 from the 
valve-chest of the cylinder A? with the pipe 
6“, leading to the condenser (1, while the valve 
69 is at such time closed to cut off direct com 
munication between the pipe 62 and the pipe 
66. With the valves 68 e9 e10 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 cylinder 
A2, and the exhaust-steam from the cylinder 
A2 passes, as indicated by arrows 41, to the 
condenser. ~ ‘~ ' ‘ 

As represented in Fig. 5, the exhaust-steam 
from the cylinderA’ passes through the pipes 
‘e2 63 into thev valve-chest of‘ the cylinder A2, 

ter upward and forcing theexhaust-steam in 
the cylinder A2 above the piston a2 out through 
the ports a25 a?“ to the pipe e5, from whence it 
passes through the spherical portion e’,tubu 
lar portion eg, through the pipe as to the'con 
denser. , ' ’ I 

. When ‘it is‘ desired to use the cylinder A2 
as a pump, the valves e8 e9 e‘? are moved down‘ 
ward in the direction indicated by arrow 50, 
which may be accomplished, as herein shown, 
by means of a lever e20, pivoted, as ate”, and 
connected to the valve-rod 21? by link e22, the 
said lever being moved in the direction indi: 
cated by arrow 51. The lever e20 is moved in 
the'direction indicated by arrow/51 until the 
valve e8v cuts off communication between the 
pipes e2 e3 and" the valve 610 outs 01f the pipe 
e5 from the pipe e“, the valve e9;being opened 
by the said movements, so as to connect the 
pipe (22 directly with the pipe es. With valves 
2.8 610 closed and the valve 69 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 theengine 
is composed of 'a highipressure cylinder A 
and a low-pressure cylinder A’. When the 
valves ‘e8 e9 e10 are moved into their positions 
just described, it will be understood“ that at 
substantiallythe‘same‘instant the rock-shaft 
a19 is disconnected from-the rock-shaft a“) by 
operating the lever d’,'and the valves 0,16 a,17 
are moved to their cent'ral'position to close 
the ports a25 or27 by operating the lever d“), 
and the valves 192 bil'are opened by turning 
the wheel 015. > ‘ - 

With the parts in the positions Vjust de~ 
scribed the piston a2 of the cylinder A2 is still 
driven by the crank-shaft a, and-on_the up 
stroke of the ‘piston a2 water is drawn through 
the port 69 into the passage b8, up the hollow 

75 

and thence through the port (127' into the c'yl- ‘ 
inder A2 below the piston a2, moving the lat-v 
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leg 3. into the passage bx, through the port in 
the bottom b’ of the cylinder A2 into the said 
cylinderbelow the piston a2, andv on the down 
stroke of the piston a2 the water in the cylin 
der below the piston a2 is forced out through 
the port in the bottom (1’ into the‘passage bx, 
thence th roughthe discharge-pipe b”, the valve 
b2‘) being'opened' by'the water passing through 
the pipe Z918, While the valve 512 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 64 into 
the cylinder A2 above the piston a2, and on 
the next upstroke of the piston a2 the water 
above the saidpiston'is forced out through the 
passage 194 and discharge-pipe b", the valve 
1119 being opened by the water passing through 
the pipe I)" and the valve Z110 being maintained 
closed by the said water. 
Owing to the large size of the cylinder A2, 

the capacity of thesame when used as a 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 thepu'mping capacity of the ship may 
be largely increased with it. 
Although especially adapted to be used as 

a marine engineon steamships, my improved 
engine may be used to advantage in other 
places. ‘ . 

I have herein shown my invention as em 
bodied in'a triple-expansion engine; but I‘ do 
not desire to limit my invention‘ in this re 
spect', as it may be embodied in other forms 
of engine. So, also, I‘ have represented the 
convertible engine as driven fromv the main 
shaft a, and‘ while I prefer this construction 
I do not desire to limit my invention in this 
respectyas- 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 combination of the 

following instrumentalities, viz‘: a steam-cyl 
inder provided 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, vand a valve 
to‘ control. said water-port, normally closed 
when the cylinder is used as a steam-cylin 
der and opened when-the‘ said cylinderis used 
as a water cylinder or pump,and means to 
operate the steam-valve to out cit the admis 
sionv of steam to the cylinder, substantially 
as-described. ' 

2. In asteam-engine, the combination of the 
following instrumentalities, viz: a steam-cyL 
ind'er provided 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, water-ports at opposite ends of the said 
cylinder, valves to control said ports, normally 
closed when the cylinder is used as a steam 
cylinder, 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 
scribed. I 

3. In any engine, the combination of the fol 
lowing instrumentalities, viz: a plurality of 
cylinders provided with. pistons, a main or 

I. crank shaft to which the said pistons are con 
nected, one or more ports in one of the said 

" cylinders additional to the regular ports, one 
‘or more valves to control said additional 
ports, and mechanism to disconnect the said 
ported cylinder from the remaining'cylinders, 
"whereby the said ported cylinder may be 
driven as a pump by the remaining cylinder 
or cylinders, substantially as described. 

4:‘. In a multiple~expansion steam-engine, 
‘‘ the combination of the following instrumen 
talities, viz: a plurality of cylinders provided 
with pistons and connected together for ex 

3 pansion of the steam from one cylinder to an 
t other, valves for each of said cylinders to ‘con 
trol the admission of steam to the cylinders, 
a main or crank shaft to which the said pis 
tons and valves are connected, one or more 

_ ports in one of said cylinders additional to 
f the ports controlled by the ‘steam'~valves,'one 
1 or more valves to control said additional ports, 
?and valves to control thepassages leading to 
the cylinder provided with the said addi 
tional ports, whereby the said multiple-ex 
pansion steam-enginemay be converted into 
'a combination steam-engine and pump, sub 
stantially as described. 

5. In a steam-engine, the combination of the 
' following instrumentalities,viz: a high-press 
‘ure' cylinder and a low-pressure cylinder, 
lvalves‘ 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 to which the valve 
of the low-pressure cylinder is connected, a 
clutch mechanism to couple the said rock 

2 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, a valve to control said port, and valves 
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. In a steam-engine, the combination ofthe 
- following instrumentalities, viz: ahigh-press 
'ure‘cylinder and a low-pressure cylinder pro 
vided with pistons and with valves to con 
‘trol the admission of steam into said cylin 
,ders, columns to support the said cylinders, 
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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dischargepipe connected to said hollow CO1’, 
umn, a rock-shaft to which the steam-Valve 
of the high-pressure cylinder 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 crank shaft to which the 

10 

pistons of the said cylinders 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, 

. a valve to control said port, and valves to con 

15 

25 

'30 

35 

trol the inlet and outlet passages for the low 
pressure cylinder, whereby the low-pressure 
cylinder maybe converted into a pump, sub 
stantially as described. 

7. In a multiple-expansion engine, the com 
bination of the following instrumentalities, 
viz: a high-pressure cylinder A, a low-press 
ure cylinder A2, and an intermediate cylinder 
A’, a bed-frame, columns A4 A5 to support the 
cylinders A A’, and a hollow column A6, pro 
vided with legs 2 3 to support the low-pressure 
cylinder, a main or crank shaft, pistons in the 
said cylinders connected to vthe said crank 
shaft, valves to control the admission of steam 
into said cylinders, a rock-shaft 0,10, to which 
the valves of the cylinders A A’ are con 
nected, a rock-shaft a”, to which the valve of 
the cylinder A2 is connected, means to move 
said shaft to place the valve of the cylinder 
A2 in its central position, a clutch to couple 
the said shafts together, and means to operate 
said clutch, water-ports in the cylinder A2, a 
passage connecting one of said ports with the 
hollow leg 2 of the column A“, 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 b2 b3 to control the 
water-ports, and means to operate said valves, 
a valve-casing intermediate of the cylinders 
A’ A2 and having ports or passages connected 

.to the exhausts of the cylinders A’ 7A2 and to 
the inlet of the cylinder A2, and valves to con 
trol said passages, whereby the cylinder A2 
may be converted ‘into a pump, substantially 
as described. 1 - ‘ - t 

8. In asteam-engine, thecombination of the 
following instrumentalities, viz: the steam 
cylinder A2, provided with a piston a2, a crank 
shaft to which saidv piston is connected, steam 
ports'for said cylinder, and avalve to control 
said ports, means to operate said valve, to cut 
off admission of steam to the cylinder, addi 
tional water-port-sat the opposite ends of the 
cylinder, and valves to control the same, a 
passage b“, communicating with the port 192, 
and a passage bx, communicating with the port 
()3, substantially as described. 

9. In a steam-engine, the combination of the 
following instrument-alities, viz: the steam 
cylinder A2, provided with a piston a2, 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 b4, communicating with~~the port b2, 
and a passage bx, communicating with the 
port 113, a hollow column 2, communicating 
with the passage b4,_a valve Z210 in said col 
umn, a branch pipe I)", anda valve b19 in said 
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branch pipe, a hollow column 3,v communicat- - 
ing with the passage '1)‘, a. valve 1912‘ in said 
column, a branch pipe 1118, and a valve 1120 in 
said branchpipe, substantially as described. 
In testimony whereof I have signed my 

name to this speci?cation in the presence of 
two subscribing'witnesses. ’ 

JOl-IAN M. ANDERSEN. 
Witnesses: .. 

JAs. H. CHURCHILL, 
SADIE O. FEARING. 
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