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10 all whom, ¢ MAY concern: I sage ¢ with Hiereury. 2 1s a passage from
Be it known that I, Henry Arsugr Frruss, | the side of the tube & into the lower end of
3 subject of the King of Great Britain, re- | the bipe [ which at its upper end is connected
siding at Dunstan Lodge, Thatcham, Berk- | with the vessel to be exhausted. m a valve gq
& shire, England, have Invented new and use- | for preventing mercury from passing up-
ful Improvements in Mercury Vacuum. ‘Wward into this pipe. # an inner tube closed
Pumps, of which the following is a Specifica- | at top but with perforations n its sides to
lon. - serve as a baffle by which should there be any
My improvements relate to that class of | sudden upward rush of mercury and shoyld 65
10 mercury pumps in which mercury is alter- ANy mercury pass the valve betore it cloges,
nately caused to flow downward from a | the upward rush of the mercury which so
vertical tube or chamber into which air can passes the valve ig stopped. o is a valve
then enter through an air inlet near the bot- | pressed downward by a coiled spring o
tom and then caused to flow upward and f] against a valve seat ¢ at the upper part of 70
15 the tube or chamber and in doing so cause the tube . 71is g chamber above this valye
all air to be driven from this tube or chamber seat. s is a cap by which the top of the
past an outlet valve at its upper end into an chamber is closed. The cap has a centrgl
upper chamber and in which SOIMe mercury | passage formed through it closed at the top
18 at the end of the upward rise of the merp by a cap £ u is an overflow pipe passing rg
20 cury also caused to pass the valve, from the upper end of the chamber # to the
My Improvements gre hereinafter de- | tube @ at a level above the mercury in this
scribed with reference to the drawings an- | type. In Fig. 2 this tube is shown in dotted
nexed and are specifically claimed at the end | lines as it would have been cut away in malk-
of this specification. h - | ing the section. ¢ is g pipe led downward gg
25  Figure 1 is g horizontal section, Fig. 2 g from the upper part of the tube @ to g mer-
vertical section through the line AP Fig. | cury trap or catch pit w (see Kig. 1 and in
1, and Fig. 3 a vertica] section through the dotted lines in Fig. 2) from which a pipe 2
line C—D of parts of a pump in which all extends to the suction inlet of a_secondary
my Improvements are embodied, air pump which may be of any ordinary con- gx
30 a b are two vertica] tubes connected one struction. " ' ' -
with the other at the bottom by a curved When filling the lower part of the tubes ¢
passage ¢. - | and & and the bassage ¢ with mercury the
@ 18 a piston rod passing downward piston is brought to the top of its stroke, the
through g stufling box ¢ carried by a cap 7 cap ¢ 1s taken off and the rod Yy 1s taken out. gq

35 which closes the upper end of the tube 4, The plug 7 which closes the overflow outlet
g 1s a piston on the lowep end of the piston | from the tube ¢ is also removed. Mercury is
rod. L .| then poured into the chamber 7 through the

40 rod and by which this rod has an up and upon it. The mercury first fills the chamber
down movement given to it or other means | 7 and then flows down through the overflow
might be adopted for giving an up and down Pipe u to the interior of the tube o and pass-
mmovement to the piston. g downward through the piston fi]s the

In Fig. 2 the piston is shown at the top of | lower parts of the tubes ¢ and 2 until the 100
45 1ts stroke. % is a floating valve closing a mercury has risen in the tube ¢ high enough
bassage formed through the piston and Pre- | to float and close the valve 2. When this
venting mercury from passing  upward | takes place the level of the column of mep-
through this passage but which if it drops | cury in the tube & will be just below its
from its seat allows Mercury to pass down- | suction inlet passage 5. Ag 1nore mercury 105
50 ward to fill any Space which may be left be- | is poured in it rises above the piston until

tween the upper surface of the mercury in | 1t reaches the overiow outlet from which
the tube ¢ and the underside of the piston | the plug 7 has been removed, |

when the piston is at the top of its stroke. When mercury flows out from the over-
7 1s a plug closing the overflow outlet from [ How outlet the mercury in the tube ¢ will 110
°5 the tube @ but which is removed when filling i be at the level of the dotted line 1—9 ip

Fig. 2 while in the tube 5 it wil] be at the
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level indicated by the dotted line 3—4. The |

plug § and cap ¢ are then replaced and closed
airtight. - o
By causing the

valve o to be normally
pressed down

cury can pass back from the chamber 7 10

he tube b and by carrylng an overflow pipe
downward from this chamber to the tube a
above the level of
only is the valve always kept covered
mercury and +ir excluded from passing back

~ through it but 1n addition any dross floating

Z0

25

30

 will at the end
+ube be carried

of mercury ‘which

provided for the purpose at a

on the surface of the mercury it the tube 0
of its upward
past the valve
then float on

the chamber 7 and as more Merculy passes

. into the lower part of this chamber the dross

together with mercury will pass down
through the overflow pipe v into the tube ¢
above the level ‘of mercury therein and the
dross then floats on the surface of the body
| always remains above the
piston which works in this tube and 1s there-

by kept from again becoming mixed with the

main body of the mercury.

“From time to time the dross may be with-
drawn either through the overflow outlet
from the tube ¢ which normally is closed by
the plug j or by opening some other outlet
somewhat

~lower level at a time when the piston is hela

35

40

~ yupward into the alir

- 4b

- The action
When the piston g 1s

ot the upper end of its upstroke.
" If the pump be made of sufficient height
a seﬁondary yacuum pump may be dispensed
of the pump is as follows:—
forced downward mer-
cury is caused to rise in the tube b, when 1t
ises in this tube to above the level of the
2ir inlet 2 it floats upward the valve m and
mercury is thereby ‘stopped from passing
inlet pipe /. As the
mercury continues to rise it sweeps upward
211 air that is above it and discharges 1t past
the.valve o into the chamber 7, some of the

mercury being also caused to rise up 1nto

" this chamber. A quantity of mercury_equal

50

60

" and the surface of

05

with mercury from above

to that which has been so caused to rise up
into the chamber 7 Aows down from the
chamber through the overflow pipe « to the
tube @ above the level of the mercury there-

- in. There 18 herefore always a column oOf
 mercury above the
- bb

_ valve 0. There is also
always more than sufficient mercury above

the piston ¢ ready to flow downward

through the piston past the valve % when
- the piston comes

to the end of its upward
stroke and fill any space which there may
then be between the bottom of the piston
the mercury which 1s

below the piston. At the end of each up-

.- ward stroke of the piston there will always

be thus filled
the piston by rea-

be a space below the piston to

against 1ts seat S0 that no mer-

the mercury therein not
wilth -

901,493

| Jow it will be started 1nto
rigse in this |
o and will
the surface of the mercury 1n.

)

‘stroke of the piston having been

causing mercury

«on of some mercury on the previous down
driven
conducted back to
the overflow pipe .
In the above way I not only insure that
o uniform quantity of mercury shall be
forced past the valve o on each downward
<troke of the piston but also insure that
when the piston commences each downward
stroke its under side shall be in close con-
tact with the mercury below it so that when
the down stroke commences the mercury be-
motion without

past  the valve o and
above the piston by

any blow or shock. _
What I claim 1s:—
1. Tn a mercury vacuum puinp the com-

bination of a vertical tube or pump barrel,

an air inlet pipe opening nto the lower part

of this tube or pump barrel, an outlet valve

at the top of the pump barrel always pressed
downward toward its seat, an upper cham-
her into which the valve opens, Meals for
o alternately flow down-
ward from the tube or pump barrel to below
ihe Jevel of the air inlet and to rise up past
this air inlet and to fill the tube or barrel
and cause some mercury to pass the outlet
valve into the upper chamber and an over-
flow passing from this chamber at a higher
level than the v alve.

9 Ipn o mercury vacuum pump the com-
hination of a vertical tube or pump barrel,
o descending vertical air inlet pipe opening
ot its lower end into the lower part of this
tube or pump barrel, a valve at the lower
end of the vertical inlet pipe to prevent mer-
cury from pressing up from the pump barrel
into this pipe, an outlet valve at the top of
the pump barrel always pressed downward
toward 1ts seat, an upper chamber 1nto
which the valve opens, means for .causing
mercury to alternately flow downward from
the tube or pump barrel to below the level of
‘he air inlet and to rise up past this air inlet
and to fill the tube or barrel and cause s0Ine
mercury to pass the outlet valve into the
upper chamber nd an overflow passing
trom this chamber at a higher level than
the valve. '

9 Tn a mercury vacuum puilp the com-
hination of a vertical tube or pump barrel,
2 air inlet pipe opening nto the lower part
of this tube or pump barrel, an outlet valve
at the top of the pump barrel always pressed
Jownward toward 1its seat, an uppet cham-
her into which the valve opens, 2 second tube
connected with the lower end of the first,
a, body of mercury filling the lower part of
both tubes and the connectlon between them,
2 piston immersed ‘n the mercury in the
second tube, means for giving a to and iro
reciprocating movenent to this piston and
an overflow passing from the upper chamber
at a higher level than the outlet valve to

| the upper part of the second tube.
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4. In a JHErcury vacuum pump the com-
bination of a vertical tube or pump barrel,
an alir inlet pipe opening into the lower part
OF pump barrel, an outlet valve

opens, a second

tube connected with the lower end of the
first, a body of mercury filling the lower
part of both tubes and the connection he-

tween them, a piston mmersed in the mer-
cury i the second

a to and fro reciprocating movement o this

passing from the
Upper chamber at a higher level than the
outlet valve to the upper part of the second
tube, a passage through the piston and a
valve closing upward flow of mercury
through this passage.

o. In a mercury vacuum pump the com-
bination of a vertical tybe or pump barrel,
an air inlet pipe opening into the lower part
of this tube or pump barrel, an outlet valve
at the top of the bump barrel always pressed
downward toward its seat, an upper cham-
ber into which the valve opens, a second tube
connected with the lower end of the first,
a body of mercury filling the lower part of
both tubes and the connection between them,
2 piston immersed in the mercury in the sec-
for givi

upper part of
through the piston '
ward flow of mercury through this passage,

a pipe carried downward from the upper .

- end of the

8

second tube, a catch pit or mer-
cury-trap at the lower end of this pipe and 40
the suction pipe of g secondary pump passing
from the upper part of the catch pit or
trap. . |

- 6. In a mercury vacuum pump the combi-
nation of a vertical tube or pump barrel, an 5
alr inlet pipe opening into the lower part
of this tube or pump barrel, an outlet valve
at the top of the pump barrel always pressed
downward toward its seat, an upper cham-
ber into which the valve opens, a descend-
INg air inlet pipe opening at its lower end
into the lower part of this tube or pump
barrel, a valve at the lower end of the air
inlet pipe, a second tube connected with
lower end of the first tube Or pump barrel, xx
2 body of mercury filling the lower end of
both the connection between them,

& piston immersed in the mercury in the
second tube, a stutling box at the upper end

of this second tube, a rod extending up- gg
ward from the piston through this stulling -
box, an overflow passing from the chamber
above the pump barrel to the second tube at

a level above the level of the mercury there-

in, a passage through the piston and’a valve 65
closing upward flow of mercury through
this passage, a pipe carried downward
from the upper part of the second tube, a
catch pit or mercury trap at the lower end

of this pipe and the suction pipe of a sec- 79

20

ondary pump passing from the upper part
of the catch pit or trap.
HENRY ALBERT FLEUSS.
Witnesses: -
Rrrrey Wirsonx,
W. L. Tavyroxr.
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Uopies of this patent may be obtained for five cents

each, by addressing' the “ Commissioney of Patents,

- Washington, D, ¢.”
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