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Application filed April 28, 1882,

Be it known that I, HANSJ. MULLER, of the
city, county, and State of New York, havein-
vented a new and useful Improvement in
Vacuam-Pamps, of which the following is a

5 specification.

The object of my invention is to obtain all
theadvantagesof theSprengelorgravity pamp
in regard to completeness of vacuum, and to
assist its action by means of the mechanical

10 pump, while at the same time the mechanical
pump continually supplies the mercury to the
gravity-pump, the mercury being continually
drawn from and returned to the well in which
the airescapes that is drawn from the vacuum-

15 chamber, v

Intheaccompanying drawings, Figure 3 rep-
resents a side view of the device embodying
my invention, the principal parts being repre-
sented in vertical longitudinal section. Figs.

20 1 and 2 show the same enlarged.

Similar letters indicate like parts. .

Arepresentsthe vacuum-chamber,construct-
ed in any suitable manner. - It is here shown
as a glass globe fastened upon a bottowm plate,

25 and within the chamber is the usual device for
indicating pressure. Ifrom the bottom plate
of said vacuum-chambler a tube, B B/, leads
toward the pump, and a second tube, C, with
snitable cut-off valve at C’, leads toward any

3o electric lamps or other devices which are to be
attached and exhausted.

Dis the Sprengelor gravity pump, construct-
ed in the usual form, consisting of a glass air
or vacunm chamber, having the tube B/ ex-

35 tending fromn the top nearly to the bottom and

the tube I leading from the bottom directly

beneath the tube 1. The tube E leads to the

top of the tube E’ from the mechanical pump,

and the tube I leads from the bottom of I/ to
40 the mechanical pump. .

G is the mechanical puwmp, containing two
pistons or plungers, I and J, both of which
are actuated, in the usual mauner, by means of
the crank X upon the shaft L, to.which mo-

45 tion is imparted by the wheel M. The plun-
gers H and J move vertically in the eylinder-
chambers N and O. Trom the eylinder-cham-
ber O the tubes X P lead to the mercury-well
IR, and to the cylinder-chamber N the tubes Q

5o W lead from themercury-well R. ThiswellR

(No model.) .

is open at the top for the escape of air. The
valves 8 T U V upon the tubes B, F, P, and
Q, respectively, are all constructed so as to
open upwardaatomatically by means of press-
are from below or suction fromabove,as shown g
in 8, which represents, in vertical section, an or-
dinary globe-valve, The tubes I and Q are
both connected with the cylinder-chamber N
Ly meansof the common tube W, and the tubes
Fand P are both conneeted with the eylinder- 60
chamber O by means of the common tube X.
At points where leakage of air is likely to oc-
cur in the pump I make mercury joints Y Y/
Z by means of caps filled with mercuary, in a
manuer well known in the art, and shown in 63
section at Y’. ZZare two such mercury joints
at the top of the cylinder-chambers N O, the
plangers passing through the merenry in the
cups forming .said joints. I also cover the
mereary in all these joints, as well as the mer- yo
cury in the well R with oil, to prevent corrosion.
The operation of the device is as follows:
The mercury-well R isfirst filled with mercary.
When power is applied to the shatt L the
plungers H and J rise simultaneously in the 75
cylinder-chambers N and- O, and by suction
lift the valves V and T, respectively, while the
valves S and U by the same power of suction
remain closed. . Mercury is drawn f{rom the
mercury-well R up the tube Q and through the 8a
valve V and tube W into the chamber N, and
air is drawn from the vacuum-chamber A
through the tube B B/, and from the gravity-
pump D through the tubes F/ I, and from the
tubes B 1/ through the valve T and tube X 83
into the chamber O, this exbausting action
extending through theentiredevice into which
the valve T opens, but the suction from the
plunger J not being sufficiently strong at any
time to open the valve S against the suction go
caused by the plunger H. The two plungers
now being lifted and thechamber N being thus
filled with mercury and the chamber O with .
air, the plungers H and J pextdescend simul-
taneously, and by pressure upon the contents gg
of the chambers close the valves V and 1" and
open the valves S and U, thus forcing the mer-
cury through the valve S into the tube B, and
forcing the air through the valve U into the
tube P. DBy the action of this double-piston zoo
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pump, as above deseribed, the tube I E E,lead-
ing to the Sprengel or or'dVIty pump D, is, at-
ter a few strokes, filled with mercury, ¢ 'md a
portion of the air in the tube P is forced at the
same time to the mercury-well R, and, rising
to the top of the well, escapes. The action
of the gravity-pump commences when the
mercury begins to flow from the bottom of
the tube I¥ into the top of the tube I.
This flow of mercury from the tube I/, caused
by the fall of the plunger H, and also by the
gravity of the mercury itself, will be in regu-
lar pulsations-eorresponding with the qfrokes

" of the mechanical pump,and in the interval

5

30

40

between each of these pulsations—namely,
while the plungers H and J are rising—the
exhaust action of the plunger J will carry
the mercury from the gravity-pump D into the
tube T, leaving an air-space above it in the
tabe, as shown at the top of I, air being
drawn at the same time from the vacuum-
chamber A through the tube B into the cham-
ber D. The exbaust action of the plunger J
must always draw the mercury down into the
tube T so far that there will be an air-vacanm
space around the lower end of Ii’ and extend-
ing somedistance intothe tube F.  'When the
mercuary again flows from E/ at the next de-
scent of the plungers, it will fall into the tube
¥, but will leave the air-space in that tube
above the mercury thatflowedin thepreceding
pulsation. Thus the tube F F’ will soon be
filled with mercury and air in alternate layers,
and this will be drawn into the chamber O.
The planger J, in its descent, will then force
the mercury and air through the valve U into
the tube P, and thus down into the mercury-
well, the air escaping, as before described, and
as much mercury flowing into the well at each
downward stroke of the pump asis drawn from
the well by the upward strokes. The well is
thuscontinuously suppiied. Theairin the vacu-
um-chamber is thus continuously exhausted,

b) 9

and its tenacity will be measured not only by
the gage within thechamber, but by the size of
the air-spaces in the tube I, for the air-
chamber of the gravity-pump D, tooether with
its arms B’ and T, shounld prefu ab]y be macde
of glass blown in one piece, in order that the
operation of the pumps may be examined.
When the air-spaces in the tube ¥’ disappear,
and the mercury in falling from the tube E/
comes in direct contact with the mercury in
the tube I without any air-space between
them, then it will be that a complete vacuum
is formed in the chamber A.

That which I claim is—

1. The combination, with a gravity-pump, of
a mechanieal pump having two pistons oper-
ated simultaneously, and with tubes connect-
ing said mechanical pump with the gravity-
pump, substantially as described, whereby
liquid is forced into said gravity-pnmp and
discharged therefrom,substautially assetforth.

2. The combination, with a gravity-punp, of
a mechanical pump and a well or reservoir,
and tubes connecting the reservoir with the
mechanical pump; and the mechanical pump
with the gravity-pump, substantially as de-
scribed, so that the liqunid for said gravity-
pump may be forced into the same in regular
pulsations.

3. The combination of a gravity-pump with
a mechanical pump, well or reservoir, and
tubes connecting the reservoir with the me-
chanical pump,and themechanieal pump with
the gravity-pump, and the gravity-pump with
the reservoir, whereby liquid for the gravity-

‘pump may be antomatically drawn from the

well, supplied to the gravity-pump, and re-
turned therefrom to the well, substantially as
described.

HANS J. MULLER.

In presence of—
C. WyLLYs BETTS,
Josera H. MARVIN.
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