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- To all whom it may concermn:
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Be 1t known that I, WiLLiam WEIR, a sub-

Ject of the King of the United Kingdom of
Great Britain and Ireland, residing at Cath- |

cart, county of Renfrew, Scotland, have in-
vented certain new and useful Improvements
in_Direct-Acting Air-Pumps, of which the
following is a specification. o
This invention relates to improvements in
direct-acting air pumps of the single acting

type where these are driven by direct-acting

steam cylinders, and is designed more par-
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~the air pump bucket on
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ticularly to render the working of these more

eflicient, more economical in steam consumﬁ—

tlon, more compact, and less variable in t
relative speed of the upward and downward
strokes. . - .

It 1s well known that the working of single

acting air pumps when driven by direct dou-

ble acting steam cylinders isunsatisfactory on
account of the great difference in the load on
the upward and
downward strokes. - .

My improvements are applicable to single
acting alr pumps driven by direct acting
steam cylinders which may be fitted with
any suitable type of steam actuated valve,

but which are preferably provided with a

valve of the character herein
scribed. _
The 1nvention is illustrated by the accom-
panying drawings of which -
Figure 1 shows a single single-acting air
pump driven by a single direct-acting steam
cylinderfitted with steam actuated valve, and

shown and de-

‘with myimprovements, Figs. 2 and 3 are sec-
tions across the line X, Y of Fig. 1 and repre-
sent plan views to a larger scale of a steam

actuated valve of the Weir type arranged
with my improvements for driving the steam
cylinders of single direct-acting air pumps, the

~valves being shown in different positions.
- Figs. 4 and 5 are sectional views looking on

45

the back of the main valve. Fig. 6 is a cross

vertical section of the steam distribution
chest and valves.

In Fig. 1, A is the air p_iimp of the usual

type with foot bucket and head wvalves, or

alternatively of the suction valveless type
having only head valves. B is the steam

cylinder and C the steam actuated valve

chest with usual valve gear M. _ |
According to one modification the steam

cylinder B is arranged with the usual ports H |

1nto the position shown in Fig. 3.

Tand J leading from the steam actuated valve
chest to the lower and upper ends of the cyl-

inder respectively. -
Referring to Fig. 2 which shows the steam

55

actuated valve I in such a position that the

steam piston K, Fig. 1is at the bottom end of

6o

1ts stroke and commencing its upward stroke,
steam 1s admitted to the valve chest through

the supply branch D then through the port
H? on the valve face N, (this port being open

above the valve G, Fig. 5) then into the cav-
1ty H* through the port H?, port H*, port H,
and thus to the cylinder B below the piston K

causing it to make its upward stroke. At

e | the same time the steam on the upper side of

the piston K, is exhausted to the atmosphere
or condenser through the ports J, Jt, J2, J?

70

imto K, thefinalexhaust outlet. Aftermaking

the upward stroke the piston K comes to the
top end of the cylinder and the valve F is
thrown over and reversedin the usual manner

75

of the Weir valve and takes the position shown
in Fig. 3 through the intermediary of the valve

G, the operation of which is as follows:—
On the upward stroke of the piston K. the
valve G 1s moved in the same direction and
at the same time, until the small cavity U in
the valve G, Iig. 4, covers the ports Vand T

to escape through the ports V, T, P and O
to the final exhaust port E. At the same
time pressure steam from the port D is al-
lowed to pass through the port Z in the valve
K, Fig. 4, to the small cylinder S, and, ex-
erting 1ts force therein, to drive the valve I
In this

8o

| and allows the steam in the small cylinder R

Q0

position the port H? has cut off the steam
supply through H' and is now opposite a

blind port Q. The high pressure steam re-
maining on the under side of the
passes through H, H* and J* into J°, J* and J,
to the top of the piston K where it expands

and acts on the differential area between the

top of the piston and the bottom of the pis-
ton 2. e. the area of the rod L, thus causing
the pump to make the downward stroke.

piston K

_955
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This rod Lis made of such a diameter as will

furnish sufficient area for the steam to act

~on to cause the pump to make its downward
In most cases it 1s found that the

stroke.
normal dimensions of the rod are sufficient
as the load on the air pump piston is so
slight on its downward stroke. '

Kig. 51s a view leoking on the back of valve

105
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G and on face N of valve I and shows.the |

relative positions of valves G and I after the
latter has been steam driven into the posi-
tion shown 1n Kig. 2. These valves are now
in the required p081t10ns for the commence-
ment of the upward stroke of the pump.
IFFig. 6 1s a cross vertical section of the
steam distribution chest C and valves Iff and
(x, showing the connection from small cyl-
inder S through port Z, cavity U, ports T,
P and O, to final exhaust .. When the
valve (s 1s at the top end of 1ts travel, as in
Fig. 4, the small cylinder R 1s placed in com-
munication with the final exhaust I& through
ports V, T, P and O. The arrangement of
the steam actuated valve and chest differs
onily from the ordinary Weir arrangement
in that no direct steam supply port is used
for the top end of the cylinder, and the main
ports are so arranged as shown on the draw-
ings that the original supply of steam to the
under side of the piston 1s transferred at the
conclusion of the upward stroke of the piston
through the valve to the upper side of the

piston, this being permissible on account of |

the cubical oapaclty of the cylinder above
the piston being somewhat larger than the
cubical capacity below the plston due to the
differential area of the rod. It 1s also evi-
dent that the cavity J* is subject alternately
to pressure and exhaust and therefore this
cavity cannot be used for recelving the ex-
haust steam from the valve throwmg motive
cylinders S and R asi1s usually the case. The
special cavity I i1s therefore arranged 1n the
valve I leading to a separate port P which
communicates with the final exhaust It by
another port O i1n the steam chest for the
purpose of exhausting pressure steam from
the valve throwing motive cylinders S and RR.

1t 18 quite evident that as this invention
consists of the 1n1proved arrangement of the
steam ports of steam actuated valves, par-
ticularly for direct- -acting steam driven air
pumps 1t 1s applicable to any type of steam
actuated steam distributing valve on ac-
count of its application bemg so simple and
easily ‘comprehended, and on this account
I have only shown 1t on the drawings as ap-

plied to one well-known type of steam actu-
ated valve.

Having now described my invention what |

-piston to which said piston rod is attachec

855,150

I claim and desire to sceure by Letters Pat-
ent of the United States 1s:—

[. In a pumping apparatus, the combina-
tion with a single acting air pump provided
with a piston, “of (L@Luatuw means therefor
comprising a single L}Tlllltl(‘l, 8 steam aclu-
ated piston in said cylinder, a piston rod
connecting said pistons, said piston rod pro-
viding differential areas on the opposile
sides of said steam actuated piston, a steam
actuated wvalve for alternately admitting
steam to the side of said steam actuated

to cause sald steam actuated piston to move
in one direction to produce the effective
stroke of said pump piston, and for transfer-
ring sald steam from said last-mentioned
side to the opposite side to cause said steam
actuated piston to move in the U])]}{}slt(‘ (1-
rection to produce the 1dle stroke of said
pump piston, and means, connected to said
piston rod, for contm]hnfr the movements of
said valve.

2. In a pumping apparatus, the combina-
tion with a single-acting air pump, of actu-
ating means therefor compiising a cylinder
hW'mﬂ‘ a pair of ports, a piston in said cyl-
inder, a piston rod connecting said piston
and said pump, and means for alternately
admitting steam to one side of said piston
to cause sald piston to move in one direction
to produce the eflective stroke of sard pump,
and for permitting said steam to pass to the
opposite side of said piston duving the idie
stroke ot said pump, said means comprising
a casing, a valve shdably mounted within
sald casing, said valve being provided with a
system of passages adaj sted to control the
passage of steam to f111<l from said cylinder
ports and with a second system of passages

adapted to control the passage of steam to

ald casing beyond said
valve, and means connected to said piston-
rod for controlling the passage of steam to
and from said second system “of PasSsages.
In testimony whereof I have siened my
name to this specification in the presence of

&11{:1 from the ends of s

two subscribing witnesses.

WILLIAM WIEKILR.
Witnesses:
- WALLACE FAIRWEATHER,
JNO. ARMSTRONG, Junt.
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