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This invention relates to. feeding and va-
porizing apparatus, and has for one of its
objects to provide an apparatus by means of
which molten sulphur or similar material
may be pumped in uniform and measured
guantity, variable at will, to a vaporizing fur-
nace wherein the sulphvr vapor may be .con-
tinuously vaporized, and then used, as for
example, in the pmductmn of carbon bisul-
phide, as fully described in a companion ap-
plication, Serial Number 37,612, filed June
17, 1925, by Paul Brown. :

In carrying out the afore- mentioned object,
this invention provides a pump construction
obviates the use. of sensitive

rings; check valves, stuffing boxes, and ma-
terials such as leather or rubber, which are re-
acted upon by the molten sulphur or especial-
ly corrosive impurities contained in the sul-
phur, such as the sulphur chlorides, thus re-
ducing to a minimum pump troubles, and the
posq,lblhty of the pump being disabled.
~The ‘invention further provides ,_an'easﬂy

- accessible arrangement of the: various pump
parts, so that replacement thereof may be

made easily and quickly when they have be- 9
come worn out owing to corrosion or .wear.
Other features of invention and advantages
- incident thereto W111 appear as the qescmp-
tion proceeds.

On the accompanying drawings, Whl“h are
somewhat conventional and diagrammati Cy..

Tigure 1 represents a front view, partly in

sectlon of a pump unit eonstructed in accord- -

ance with this invention. - '

Fipures 2 and 8 are sections taken v‘espec—
twely on thelines 2—2 and 3—3 of Fig ure 1,
looking to the left of the figure.

qure 4 represents a Dlﬂn view-of the unit..

Flgures 5 and 6 are sections taken respec-
tively on the lines 5—5 and 6—86 of Flrru e 4
looking in the direction of the arrows. :

F1gure 7 illustrates an arrangement of the
entire apparatus. i

Referring to the drawings, 1 repreqentg fhe
body portlon of the pump, Whlc}w .consists of
a single casting of iron or steel, in the form
of a rect'moular hlock which may be rigidly

secured to a suitable support by snitable fa %—‘

tening means, as bolts, through the lug por-
tions 13 13 on its ‘%IdPS Cylindrical: holes 2

“and 8, spaced from each other alone the trans--

- verse cenfer line 55, are- bored vertically

b

o

through the block,——the lower end of the hole

and-

Serial No. 29,895.

3 being closed by a plu 7, and the lower end

o*hole 2 connected to an outlet steam jacketed

pipe 8.

ton chamber, and the hole 2 a valve. chamber'

Both holes are accurately ground’’
and finished s—the hole 3 constituting a pis-.
60.

A horizontal hole 9, constituting the sulphur

, and is connected to the liquid sul-
phur supply source by a steam jacketed con-

‘inlet, is bored 1nvvardly from the valve end of.
the lower portion of the block to the yalve
.chamber 2

65

duit 4. Another hole 5 is bored inwardly

from the opposite end on a somewhat lower

Ievel, to the valve chamber 2, and constltutes

a port between the two chambers.

Adapted to be reciprocated ‘within the
chamber 8 is the pump piston or plunger 6,
which is accurately machined to make a good

170_‘

shdmo fit therein, without the use of plston ;

rings or a stuffing box Similarly disposed
within the chamber 2 s a plunger slide valve
10, near the lower end of which an annular
portion has been cut away, forming what may

short stub portion 12 of full.cross section and
of sufficient length to- cccupy the chamber,

5

- be termed a stem portion 11; and leaving a .

Qpace 2 between the two horizontal openlnrrs _

and. 5.

The- suction qtroke of the piston 6 takes‘z
place on its npward travel, with the valve 10

85

resting at its lowest posi ition as.indicated by 85,

ﬂowmw in around the valve stem and througch
the. port 5 into the piston chamber 3. Near,
the completion of the suction stroke the valve.

is:quickly lifted: to a position shown by its
* dotted line position cutting off the flow.of sul- -~
phur to the chamber 3. and is_allowed to re-
main there while the downward or pressure .

its full line position (Figure 5)—sulphur -

90

stroke of the piston takes place;~the sulphur . -

being forced from-the piston chamber 8-
+hr01wh the port 5 and the lower portion of
the valve chamber 2, into the: outlet. or dis-
charge pive 8. Near the completion of the
Imvnward stroke, the valve is quickly low-.
ered to its 1owest position, and the cycle of
operations is repeftted =

Both the valve 10 and the plston 6.are. of

course, power-driven, and are actuated respec--
-tively by a cam 20 and a split sheave eccentrlv

21, fixed to a common drwmcr shaft 15, dlrect—
Iy above 'the pump block 1. - The. shaft 15 is
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journaled in the bearings 16, 16, which are.

sm‘hovtec’ by the uprights 17, 17 The eccen-
trie 21 imparts a xemprocwtmo motion to the’

piston 6, through the connectmw rod 22, piv--
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otally connected to the piston’ by a‘.pin 23.
Similarly, the cam 20 actuates the valve

through "cam rollers 28 and 29, mounted on

the studs 32 and 33 carried by an L:shaped

cam arm, adjustably connected to the valve

10. The  adjustable connection is made
through a stud 19, extending through the
horizontal - portion of the arm 30 and
positioned between a pair of fixing nuts

37 and 88. By raising or lowering the valve

with respect to the nuts-87 and 38 and the arm,
the limits of travel of the valve may be
changed. Before passing on to a description
of the shaft-driving:mechanism, it. may be
said that the construction thus far described
ensures a predetermined flow of liquid sul-
phur. ’ ' o

In order to obtain a variable delivery of sul-

" phur, the shaft 15 is driven by a suitable vari-
able speed mechanism. The variable. speed .

mechanism, as shown, comprises a ratchet

wheel 40, fixed to the driving shaft 15, and ac-

tuated by a pawl 41 carried by a rock arm 42,
mounted loosely on the shaft 15 ‘and having
an elongated slot portion 43. Motion is im-
parted to the shaft 15 from a crank drive

shaft 50, which may be power-driven from a.

motor (not shown), through a crank 45 and a

.connecting rod 46 which engages the arm 42

by a wrist pin 48, carrying a positioning or
fixing member 49 slidably mounted in’ the
slotted portion 43. By sliding the member 49

“up or down, the pawl may be made to pick up -

more or fewer teeth on the ratchet wheel—the
speed of the pump shaft, and hence the deliv-
ery of sulphur, thus being increased or de-
creased. . o =
“In order to maintain the sulphur in liquid

_ condition and prevent the deposition of any

40

45

" the holes being plugged by plugs 81,—

- 50

56
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solid sulphur in the pump, provision is made
to mainfain the sulphurin its molten condi-
tion by heating it while it is being pumped.
To accomplish this result, the pump s steam

jacketed as follows: ‘A plurality of holes 80.
“are bared vertically through the block on'both’

sides of the center line 5—5,—both ends of
and two
holes are bored horizontally on each side
through the block,—one hole 84 joining the

upper portions of the vertical holes 80, and the
other the lower portions. The alternate ends -

of the holes are plugged by the plugs 88 —the
top hole 84 serving as a steam inlet mani-
fold,—steam entering at one end through the

_steam pipe 86, and the bottom hiole 85 as an

outlet manifold,—the steam leaving at the op-
posite end through the steam pipe 87. - The

‘block may also be lagged with a heat insulat-

ing material such as magnesia asbestos, if de-
sired. o : o

“In Figure 7 is illustrated apparatus for use.

with which the pump embodying the inven-
tion is-particularly adapted. Such apparatus
as illustrated consists of a sulphur melting pot

89 and a sulphur vaporizing furnace 95, both-

11,601,744

connected‘to the pump unit. The melting pot
is-equipped with a steam jacket 91, and has

‘screened outlet 94 at its bottom portion, and

communicates with the pump inlet by. the
steam jacketed conduit 4, valved as at 93.
‘he sulphur passes from: the pump outlet
steam jacketed conduit 8 to the vaporizing
furnace 95. The furnace comprises a shallow
vaporizing mufile 96, supported at the upper
portion of the furnace, directly over the iire
bed, by the furnace walls 97. Ixterior to the
furnace structure on a slightly higher level
than muffle 96, is a.steam-jacketed open reser-
voir 98, into which the molten sulphur from
the pump is delivered.. An inverted L-shaped
delivery pipe 99 communicating with the muf-
fle 96 extends through a side portion of the
reservoir 98 into the molten sulphur, the sul-
phur tending to rise beyond the level of the
horizontal portion of the pipe 99 being de-

livered into the muffle. This type of delivery

acts as a vapor seal, preventing ‘any sulphur
vapor from escaping into the atmosphere.
The sulphur vapor formed in the muffle is con-
ducted therefrom through its side portion 102
into a conduit 101. Tt will be obvious that,
while T have described a single-acting pump
unit having a somewhat intermittent sulphur
delivery to the reservoir 98, the same features
of invention could be applied equally as well
to a plurality of such units relatively timed -

“to give a more uniform fluid flow.

At the risk of repetition, it may again be
stated that the drawings are diagrammatic,
no “attempt having been made to show the
true size relation between the various instru-
mentalities or their spacial relation to one
another. For the sake of clarity in the draw-
ings, unnecessary details of construction such
as pipe-lagging and pipe-steam jackets have
been omitted, but it is understood that these-

“will be supplied where necessary. It will of

course also be understood that, while the de-
scription has been limited to what may be
considered a preferred embodiment of this
invention, this was by the way of illustration
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only, and this invention is susceptible of va- -

“rious changes and miodifications which are

within its spirit and scope as defined by the
aprended claims. e o

‘What I claim 1s: : e =

1. Apparatus for pumping hot fluid, com-
prising a block having bores therein disposed
in a plurality of substantially parallel planes,
means associated with the boresin one of said
planes actuable to pump fluid supplied there-
to, and means for plugging all but two of
the surface openings of the bores in each of
the remaining planes, the unplugged open-
ings being available as inlet and outlet ports.
for heating fluid. = L A
9. Apparatus for pumping hot fluid, com-

11§

120

125

prising a block having bores therein disposed

in a plurality of substantially parallel planes,

means associated with the bores in.one of said

130
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planes actuable to pump fluid supplied there-
to, the bores in each of the other said planes
somprising a plurality of closely spaced paral-
lel bores extending through the block and a
pair of widely spaced bores transversely inter-
secting said parallel bores, and means for
plugging all but two of the surface openings
of the bores in each of said other plane, the
unplugged openings being at points in diag-
onally opposite portions of the block.

3. Apparatus for pumping hot fluid, com-
prising a block having bores therein disposed
m a plurality of substantially parailel planes,
the bores in one of said planes including a
pair of parallel bores connected by a trans-
verse bore, the bores in each of the other said
planes being interconnected and having an

inlet and an outlet port for the circulation of
heating fluid, one of said parallel bores be-
ing closed at one énd, a piston slidably fitted
for reciprocation in said one bore, the other
said parallel bore having an exhaust port
communicating with one end thereof and an
inlet port opening thereinto at a point spaced

from the point of connection with said trans- 25

verse bore, a valve member slidably fitted in
said other parallel bore and movable therein
from and to positions between the inlet port
and the transverse bore and between the trans-

3

20

verse bore and the outlet port, and means for .30

reciprocating said piston and valve member.
In testimony whereof I have affixed my
signature. ' »

WALLACE B. VAN ARSDEL.



