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RUSSELL THAYER, OF PHILADELPHIA, PENNSYLVANIA.

"AUTOMATIC CUT-OFF FOR PUMPS, &.c.

SPECIFICATION forming part of Lettei's Patent No. 048,097, dated October 15, 1895.
| Appiication filed March 09,1894, Serial No. 502,965, (No model.) | |

To all whom it may concern:

Be it known that I, RUSSELL THAYER, of
Philadelphia, in the State of Pennsylvania,
have invented certain new and useful Im-
provementsin Automatic Cut-Offs for Pumps
and dimilar Devices, whereof the following is
a specification, reference being had to the ac-
companying drawings.

- The object of my invention is to provide

means whereby upon the occurrence of aleak |

at any dangerous point in thesystem the flow
of fluid shall be cut off. _ -

In my Letters Patent of the United States
No. 523,418, dated July 24,1894, I have speci-
fied and claimed an apparatus for a similar
purpose to be used in connection with siphous.

The object of my present invention is to ex-
tend the principle of operation to cases where,
either in connection with a siphon or inde-

pendent thereof, a positive pumping device is

employed. |
In the accompanying drawings I have illus-
trated diagrammatically and without elabo-

ration of detail several convenient types of

my apparatus, which will now be described.

Figure 1 represents the device as used in
connection with a pump whiéh is both a sue-
tion and force pump. Fig. 2 represents an-
other arrangement adapted for use in con-
nection with the same kind of pump. Fig.3

represents the device as applied to a pump- |
ing system where a force-pump is used whose

feed is. maintained by means of a siphon.
Fig. 4 is a partial view representing a eon-
venient variation of construetion from the de-
vice indicated in Fig. 3. | -
Referring to the type shown in Fig. 1, A
represents a receptacle from which fluid is to
be pumped to a second receptacle B. . C rep-
resents the pump, whose inlet is represented
as & pipe D and whose delivery-pipe is repre-
sented at E, the nozzle of the latter e being
in communication with thereceptacle B. The
delivery-pipe E is inclosed by a tight casing
F, a small air-space being left between the ex-
terior of the pipe and the interior of the cas-
ing. The casing F may terminate at the de-
livery side of the pump C. From a point in

the inlet-pipe D, between the pump Candthe

receptacle A and preferably above the maxi-
mum level of the liguid in the latter, a pipe
G leads to the interior of the casing. _This

pipe is preferably so disposed that at some -

point it is above the highest portion of the |
inlet-pipe D, for a reason which will herein- 53
after be deseribed.

The operation of the device is as follows:
The pump C being actuated, the first effect is
to cause a partial vacuum within the casing
E. This action continues until the prepon- 60
derance of external atmospheric pressure
causes the fluid in the receptacle A to rise

‘through the pipe D and reach the pump,

whereupon the pumping action proper con-
tinues in the ordinary manner, the fluid be- 65
ing forced through the delivery-pipe E to the
receptacle B. If now a leak occurs at any
point in the casing F, admitting the atmos-
phere to the space between said casing and
the pipe E, equilibrinm of pressure will at 70
once oceur throughout the whole of the cas-
ing F, and as the inlet-pipe D communicates
therewith through the pipe G the air-leak will

be transferred, so to speak, from the delivery
side of the pump to the inletside of the pump 75
and the fluid will no longer be raised by suc-
tion. |

- The purpose of arranging the pipe G so
that at some point it isabove the highest por-
tion of the inlet-pipe D, is as follows: If the 8¢
pump C is stopped beforethe contents of the

receptacle A are exhausted, the difference in

pressure between the interior of the casing
and the outside atmosphere would of course
maintain the column of fluid in the pipe D, 8s
and if the pipe G were wholly at a level be-
low the pump fluid might be thus forced into
the casing, and where parts of the latter

were at a sufficiently low level a disadvan-

tageous leakage of fluid into the casing might go
ensue. This, of course, isavoided by the ar-
rangement shown, since the partial vacuum,
produced by the suction of thepump, will in
practice not occasion a preponderance of out-

‘side pressure to a greater degree than is re- g

quired for raising the fluid to the level of the
pump, and hence when the pump stops the
fluid will not rise so as to flow over through
the pipe G into the casing. - |

In the arrangement shown in Fig, 2 all the 100
parts just desceribed in connection with Fig.
1 remain the.same, except that the pipe G2,
which corresponds in general purpose with
the pipe G, is located below the pump. Un-
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der these circumstances the rise of fluid into
the casing I'* would occur when the pump was
stopped, unless provision be made for over-
coming the preponderance of atmospheric
pressure. This may be accomplished by ad-
mitting air to the interior of the casing at
any point, as by means of a cock f% or by
admitting air to theinlet-pipe D? asby means
of the cock d? or obviously by closing the
inlet-pipe D? at a point below the connection
with the pipe G% These adjanctive devices,
however, are not of the essence of the inven-
tion proper and in many cases need not be
employed even when the apparatus is ar-
ranged in the general manner shown in Iig.
2, for the leakage into the casing may be in-
considerable and in no way affect the opera-
tion of the device. |

Another convenient adjunctive device, as
shown in Fig. 2, consistsin a pipe % leading
from the lowest portion of the interior of the
casing F? back into the receptacle A* or other
convenient point. The purpose of this is as
follows: If a leak should occur in the inside

pipe E? fluid escaping therefrom intotheinte-

rior of the casing might possibly seal the latter,

so as to prevent the transfer of the air-leak |

in the manner deseribed. If, however, the
lowest point of the easing be provided with
a drain-pipe, as H?% any such leakage of fluid
will be conducted back into the receptacle
A? or such other point as may be desired, so

that the apparatus cannot thus be sealed. |

The drain-pipe II* may be provided with a
cock h? if desired. I donot, however, deem
it necessary to describeany of these adjuncts
at great length, since they are not essential
to the invention as such. |

In the type of apparatus shown in Fig. 3
A3 represents the receptacle from which fluid
is to be pumped into the receptacle B3, C?
represents the pump, E° the delivery-pipe
thereof, and D? D* the two arms of a siphon,
whereby the pump is fed. The casing F?is
shown ascontinuousthroughoutsubstantially
the entire length of the delivery-pipe K2 and
throughout substantially the whole length of
the siphon D?® D% The siphon D3 D* is pro-
vided at some point above the level of equilib-
rinm of the fluid in its two arms with an ori-
fice d?, an offset /° being formed in the casing
at this point, as shown. The whole interior
of the casing is therefore in atmospherie com-
munication with the orifice d3 and if a leak
occurs at any point in the easing the air-leak
will be transferred to the point d° and will
break the flow through the siphon, cutting off
the supply to the pump C°

In Fig. 4 I have illustrated, on a larger
scale, another method of constructing the cas-

ing at points adjacent to the pump., Thus!

548 007

instead of carrying the casing as a whole

past the two immediate inlet and outlet pipes

d* et of the pump I terminate the casing
proper F* on one side of the pump and pro-
vide a second casing F° upon the other side,
terminating at a similar point, and establish
communication between said two casings by
means of a branch pipe f* The expedient
thus indicated at the particular point in ques-
tion may obviously be made available at other
points, since there may be portions of the
pipesystem whichitisnot necessary to guard,
owing to the fact that a leak at such points
could be detected immediately and other
means taken to guard against it. Ilenceit is
not essential for the purposes of my inven-
tion that the entire delivery-pipe system of
the pump should be provided with a casing,
and when in my claim hereinafter made I re-
fer to the casing as surrounding the pipe I
do not limit myself to the complete inclosure
thereof throughout the entire length, but
mean to include devices wherein only desired
portions of the pipe are thusinclosed. Ialso
wish it to be understood that I use the term
“pump ” as synonymous with any positively-
acting mechanical device for maintaining a

flow of fuid.

I am of course aware that the use of cast-
ings upon the exterior of pipesto protect them
is not new, and I am also aware that itisnot
new to insert within an open delivery-pipe an
inner pipe adapted to maintain a separate
circulation of a fluid of different temperature
from that which is infended to be conveyed
through the exterior or delivery-pipe proper.
I do not claim such devices, it being of the
essence of my invention that the casing which
surrounds the delivery-pipe should be closed
except at the point where it communicates
with theinlet side of the pump, in order that

a partial vacuum may be maintained within
said casing during the pumping operation.

Hence the casing thus communicating with

' the inlet, side of the pump and elosed during

operation at all other points may be properly
designated as forming a vacuuin-jacket about
the delivery-pipe. o
Having thas described my invention, 1
claim-—
The combination, with a pump having an
inlet and a delivery pipe; of a closed casing

surrounding said delivery pipe and commau-

nicating with the interior of the inlet where-
by a vacuum jacket is formed about the de-
livery pipe, substantially as described.

- RUSSELL TITAY ER.
Witnesses:
JAMES H. BrELL,
H., MAsoN CLAPP.
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