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UNITED STATES

PATENT OFFICE.

LEICESTER ALLEN, OF NEW YORK, N. Y.

GAS?F’.UMP.

SPEGIFIGATION forming part of Letters Patent No. 474,612, dated May 10, 1892,
Application filed J anuary 15,1891, Serial No,377,313, (No model)

To all whom it may concern: -

- Be it known that I, LEICESTER ALLEN, of
the city, county, and State of New Y ork, hav
invented a new and useful Improvement in

Gas-Pumps; and 1 do hereby declare that the

following is a full, clear, and exact descrip-
tion of the same, lefel ence being had to the
accompanying drawings, formuw part o‘f this
specification.

My invention consists in the construction

of the pump - piston hereinafter described,
whereby the solid parts of the piston are per-

- mitted to work flush up against the heads or
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covers of the puwmp -banel or eylinder and
thus entirely avoid the clearance usually al-
Inwed between the piston and heads of such
pumps and by which the packing of the pis-
ton is effected by the hq_md which formb a

part of the piston.

My invention further consists in means for
automatically restoring to the piston the liq-

uid that may leak out ot 1t and be dlbcharﬂ'ed,

from the pump with compressed gas.
Another part of the invention is the combi-
nation, with the pump and the piston, of a pe-
culiar reliof mechanism, whereby should any
inaceuracy in keying up the connecting-rod
which drives the piston allow the ptston -rod
to move farther than either of the preceter-
mined limits of the piston stroke the latter
will still not pass such limit and the heads of
the pump-cylinder will not be endangered.
The invention also consists in a peeuhm
means of lubricating the piston- -rod, valves,

and stuffing-box and of fwtomatieally supply-

ing to the eyhndet at each stroke of the pis-
ton in advance of the ldttel, a measured
amount of ligquid sufficient to fill any spaces
around the valves that would otherwise re-
main filled with gas after each discharge of
the pump.

Although other 11qmds may be found suit-
able, a D'ood lubricating mineral oil 1s at pres-
ent p1efemble in w mkmfr this pump, and, al-
though I donotlimit 1113fself to the use of Such
011s, 1 will, for purposes of description, here-

oy

.mat‘tel chleﬂy consider the liquid as “oil ™

and so term it.

Referring now to the drawings, Figure 1 is

a top view, E i, 2 a vertical 10110*1tud111a1 Sec-

tion, and I1 19, 3 a view, of the 1)ISt011 -rod end

of a pump constructed to carr y out my inven-

tion. .Fig. 4 is a partly-diagrammatic view of

| the general arrangement of the pump and its

appurtenances, explanatory of the invention,

| the paIt below and at the left of the broken

line z 2 2z 2 z being in plan and that above and
to the I'Iﬂ‘hﬁ of the line being in elevation.

A, Figs. 1, 2, and 4, is the barrel or cylinder
of the pump, prowded with heads or bonnets
B B’,each of which containsinsuitable valve-
cha,mber% an inlet-valve -C and an outlet-
valve C’.
to and from the pump are indicated by ar-
rows in Fig. 2.

- As my 1mp1mement in no way relates to
any particular construction, position, or op-
eration of the induction and eduction valves
of gas-pumps, it will only be necessary to the

| full explanation of my invention to say that

the valves shown in my drawings are puppet-
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The directions of inflow of the gas
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valves operated in closing by coiled springs .

in a manner familiar to those versed in the
art of constructing gas-pumps, and are to be
considered as typwaul of any good approved
system of inlet and outlet valves.

~ The pump, as shown, is of the kind hnown -

as“ horizontal ”’ and * double—actmw ? In use
the barrel or eylinder is rigidly attaclled to a
bed-plate -or foundation after any approved
manner and1t8plst0mece1vesmotmnthlounh
a 16(‘113_10(3&131]’10' piston -rod or pump-rod-D.

80 .

On thispiston-rodisforged and turned or oth- '

erwise fitted a boss d, Fig. 2, which may be
of any form, but which I prefer to make in
the form of two truncated cones joined by

their bases to a short intermediate eylindri- .

cal portion.
rod D is a shoulder e, against which a coniecal
collar f abuts, and 18 1311616‘ rigidly held by a
nut L.

Upon the 10(1 D are ﬁtted parts E E’ of the
- piston, these parts being preferably ground

to fit both the rod upon which, under certain

conditions to be hereinafter deqcubed they

may slide, and also to

it against the interior

Near the inner extremity of the

Q0

05

of the pump-barrel where their pertmetersare

carried out to meet the barrel, as indicated at
4
qgg .

tight as is compatible with their easy sliding
on the rod or over the interior surface of the
cylinder, when the rod and cylinder are thor-
ouﬂ*hly 1ubueated

Except at the partsg J , the dmmetels of-'

The fitting of these parts should be as

100
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“In such liguid.

the parts E B’ are less than that of the cylin-

‘der, having a distincet annular space h or h'’

around each of them, and between these parts
there 1s also left a space 72, as shown in Fig. 2.
The spaces I, h'’, and ¢ are continuous with
eachk other, forming a single space which in

use 1s filled with oil under pressure through-

a pipe connection k. (Shown in all the fig-
ures.) The preferable position for this con-
nection is at the middle of the pump-cylinder,
and 1t 1s desirable, though not absolutely es-
sential, that the length of the cylinder and the

~oil-space between the parts g ¢’ should be so
proportioned that the pipe connection & will

in any part of the stroke communicate freely
with this space. |

The parts £ " and the intervening ligaid
constitute the piston, as these parts move to-

gether, and the oil is a transmitter of power

between the parts, as will be more fully ex-
plained. Hach of the parts E and E’/, or “pis-
ton-heads,” as I shall hereinafter style them,
18 formed hollow and gas-tight, so far as com-
munication with its interior is concerned, and
is so proportioned that itsweight is as nearly
as possible that of a bulk of the intervening
liquid, which it would displace if immersed
These parts are therefore
separately and independently in hydrostatic
equilibrium and of themselves do not press
nor tend to press materially against the cyl-
inder or piston-rod. They hence work with

the minimum friction possible to a recipro-

cating piston and donot wear materially when
sliding on the piston-rod. |

“The liquid may be forced into the Spaeel be-

tween the parts K and E’ by a special pump
to a pressure equal to that necessary to effect
the discharge of the compressed gas; but I
prefer to make the pump in all respects auto-
matic by certain appliances, which I will now
describe in cobnection with the partly-dia-
grammatic Ifig.4. For this purpose I connect
the pump-barrel at & with the bottom of an

oll tank or reservoir L. by means of a pipe or
‘passage [, the top of this reservoir being con-

nected with some part of the space or receiver
or condenser into which the compressed gas
is delivered from the pump by a pipe or pas-
sage [’.. -

In Fig. 4,0 and {"”’ represent the discharge-
pipe and branch connections leading to an oil-
separator M, in which such oil as may leak
out of the piston, together with such oil as is
required foriubricating the valves,iscollected
after its discharge from the pump and sepa-

rated from the absorbed gas, as hereinafter.

explained. The oil in the-tank L is by this
construction continually subjected to the
highest pressure of the gas after the latter
has been discharged from the pump, and as
this pressure 1s freely transmitted through

the pipe [/ and pipe connection % to the oil-

space h h!” 1, between and around the heads

E and E’ of the piston, it follows that when-
ever the pressure in the gas-space of the pump

is less than the pressure in L (as will be the

-also insures its perfect lubrication.

494,512

| case during the entire period of induction

and during the period of compression until
the maximum pressure is reached) the piston-
heads will be pressed asunder, E against the
boss d and E’ against the collar . A check-
valve N, Fig. 4, prevents any escape of this
oll back through the pipe connection and
pipe [. Its only avenue of escape is there-
fore by leaking out of the piston into the
gas-space 1n the pump. This action will be
50 extremely slow in a pump fitted by grind-
ing, as I have deseribed, that other provision
for lubricating the valves will be necessary,
as hereinafter explained. It will be seen that
this construction completely packs the pis-

75

30

ton without the use of packing-rings, and

No gas
can slip by the piston against a liquid-press-
ure practically never less than that of the
gas itself and during the periods of induc-

tion and of compression always greater than

that of the gas, and this perfect piston-pack-
ing is secured with the minimum friction, as,
on account of the hydrostatic balance of the
piston-heads the liquid packing and the con-
stant laubrication of every part of the inte-
rior of the pump-barrel the friction is sub-
stantiaily reduced to that of a liquid column
moving-to and fro in the cylinder. As has
already been stated, the piston-heads work

QcC

flush up to and against the cylinder-heads,

this position of the piston being shown in Fig.
2. As the liquid between the piston-headsis
nearly as incompressible as a solid, the pis-
ton could mot be 8o operated without danger
of breaking out the cylinder-heads unless a
special, complete, and positive means for pre-
ventingsuch an accident were provided. Such
a device I will next desecribe. -
Connected with and extending from a part
of thepipe [ between the check-valve N and
the cylinder is a pipe o, which connects with
the bottom of a vertical relief-valve chamber
O. This chamber contains a freely-working

but rather heavy relief-valve p, fitted to a

seat In the chamber and also fitted to the in-
terior of the chamber, so that it may rise and
fall without allowing any material slip of oil

by it from below the valve to the upper part

of the chamber. The upper partof the cham-

ber 1s connected by a small pipe ¢ with the

upper part of the oil-separator M, and the
space 18 therefore filled with gas at the press-
ure under which it isdelivered from the pump,
while the space below the vaive p is always
fitled with liquid or gas or a mixture of gas
and liquid. |

T'he operation of this part of my invention
18 as follows, under the supposition that an
inaceuracy in keying up some part of the
driving mechanism has moved the piston out
of its proper central relation with the eylin-
der-heads, say, from one thirty-second to one-
sixteenth of an inch. In the latter extreme
case one of the heads K or E’ will reach and
come into contact with a cylinder-head at one-
sixteenth of an inch from the end of the stroke

IQO
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of the piston-rod.

in contact to be the head E. It will st{)p

against the head B, while the piston-rod and -

the headE’GontmmnD their motion the space
i v is reduced 1n volume an amount equal
to area of the cylinder multiplied by the dis-
tance the piston-head E’ continues to move
after the stoppage of the head E. To com-
pensate for this reduction of volume with
only a very slight increase of pressure be-
tween the pIStOIl -heads, the liquid, being pre-

~ vented from returning to the oil-tank by the
- check-valve N, backs up through the pipe o

5

into the lower part of the eha,mbel O under
the relief - valve p, raising the latter suffi-
ciently to allow the chspla,ced liguid to enter.

- When the stroke is reversed, this liquid be-
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ing under higher pressure than that in the

pipe [, is nnmedlately forced back into the

space between the piston-heads.
to so proportion the weight of the valve p as
to make the difference in pressure when
working, as described, only about one pound
per square inch more than the pressure of the
gas as delivered from the pump. As the

1t i1s easy

mean piston-speed of compression gas-pumps,

is usually low, rarely exceeding one hundred

and sixty to one hundred and ewhty feet per

minute, or a velocity of three feet per second,
and as in a stroke of, say, twenty-fourinches
the velocity of the piston at one-sixteenth of
an inch from the termination of the stroke
would be only 0.394 feet per second, the pis-
ton-head cushions softly against the head
and meets it without the least danger to the
integrity of the cylinder-head, whereas if the
piston-head were rigidly attached to the pis-
ton-rod the head Would ‘either be broken out
or some exterior breakage would result.

It will be seen that when the piston is prop-
erly set its heads may work so close to the
heads of the cylinder as to practically abol-
ish the clearance commonly maintained as a
measure of safety between the pistons of gas-
pumps and their eylinder-heads. Yet as this
will not wholly obviate clearance, as there
must be some allowed between the boss d and
the head B, and also between the nut It and
the head B and in the counterbore of the cyl-
inder, and as, moreover, in different arrange-
ments and eonstmetlons of inlet and outlet

valves for use with this pump theve may be
more or less clearance neeessarﬂy introduced,
it is desirable that the evil effects of &,ueh
clearances should be obviated by filling them
at the end of each stroke with hquld thus
reducing their gas-holding capacity to from
one-fourth to one-fifth theu volume or 1o a

~ proportion of such volume dependent upon

6o

the coefficient of absorption which the ligquid

‘has for the gas; and as a certain amount of

- oil or otherliqguid is neccssary to Jubricate the

valves it is also desirable that the liquid used
for filling the clearances should be a a00d

_Iubucant and be regularly supplied to the

cylinder and discharged therefrom. A part
of my mventwn which I will now descnhe,

cylinder neariisends.
I place regulating-valves or plug-cocks v,

Suppbse the one o coming | does this with certainty and .:mtomatleally
At some point, as at 7, Fig. 4, between the

check-valve N and the pipe connection k1

insert a small T or other suitable pipe con-

nection, and connect small branch pipes w
from thence to small openings ¢ in the pump-
Inthese branch pipes

which may be opened equally to permit equal
or nearly equal flow, and in the pipe [ I place
a fluid-meter W, whwh indicates the amount
of oil passing durinﬂ' any interval of time or
during any given 1111mbel of strokes. The

exact amount of clearance having been com-

puted, this multiplied by the number of
strokes in a given time will give the quan-
tity that should .pass through the meter in
the same time to supply a mean volume of
oil at each stroke equal to the clearance.
The valves or plug-cocks can easily be so regu-
lated that the amount of oil passing through

them added to the quantity which leaks out

of the piston,both of which are measured by
the meter, will be the quantity required for
this purpose, and as an equal amount will
also be regularly passed through the outlet-
valves in the same time these valves will al-
ways be well lubricated and packed. If
oreater refinement in supplying oil to the
cylinder for filling clearances be desired, a
meter may also be placed in each of the
branch pipes u . It is also desirable that

the oil so passed into the pnmp and between

the piston-heads shall be, as far as possible,
free from absorbed gas.

the action of gravity alone, as has been done

by others, but I also aid the separation by

heat. The separator M may be of any ap-

proved kind; but it is shown in Fig. 4 as a
tank into which the compressed gas is dis-

charged against a conical baffle-plate, whence
it drips down to the boiftom of the tank. I
connect with this separator, or any other I
may eleet to employ, a small heater R, pref-
erably a steam-coil, by which a temperature
in the oil is maintained considerably higher
than that of the discharged gas, which, pass-
ing into the separator thlolwh the pipe L’’’
passes, after throwing down its oil with the
gas therein mixed and absorbed, through the
pipe s on its way to a condenser. (Not
shown.) Only a very slight accession of heat
is thus imparted to the principal body of the

gas, while the gas absorbed in the oil is super-
heated and dlwen out of theliquid, mingling
with the other pmt of the gas and passing
onward with it.  As the 011 passes through
the separator it runs out through the pipe 1/
into the oil-tank L. IHere it is cooled by a
water-coil R/, contained in this tank, from
which it passes, as needed, cold and fr eed from
aas to and into the pump.
of the oil can containonly aspeelﬁc volume of
the gas under any specifie pressure and as the

effect of heating the gas under constant press-

| ure 1s to lmmedmtelv and largely increase its

To effect this, I do
not rely upon the separation of the gas by

Asa given volume
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much less a,bsmbed oas than it Would hold 1 oil-tank stopped, and the valves opened as

.- v volume, it will be seen that a conmderably ! were this method of b@p&l&tl@ﬂ not applied. .
~ moreeflfectiveseparation of the gas from the | A part of the oil passing into the annular -
T D ~ liquid can be effected by this: method than by | echambers in the stuffing-box will pass slowly 70
. the mere gravitation of the oilin a separator. | out at the front end of “the box | through the
. 5 The steam for the steam-coil R-may be taken | packing, and as gas will also seek egress in .
............. - from: any source, and; i1f desired, the very ! the same direction through the oil in “the an- - -
~ small quantity of condenbed water produced | nular chambers this oil, if retained in the
- may-be taken out by a steam-trap. Water | chamber a sufficient -1e-nn*th of time, will be- 75
.+ .. forthewater-coil R’ may be taken b} a blanch come saturated with the - ogas, Whlch, passing
10 plpe from any source of supply. =~ | out with the oil, will escape into the external
It remainsto deseribe the constr uctlon and: ‘air and be lost. I therefore prefer to'causea
I TR connection of the stuffing-box:by which it is.| free passage through the annular chambers{ .
constantly lubricated. 1 make the stuffing- | of oil which has been separated from gas in 8o
B T D box D” with either a screw-cap or a n*la,nd | such manner that the oil in the stufﬁnw box
S N U R 15 The example 1n the drawings shows a SCrew- | is continually and rapidly changing, _and has
""" ~cap w. Thewusual bushing is shown at w’, | not time to become saturated or even to ab-
o Fig. 2, and ringsw" of: soft packing cr me-" ~sorb gas except in an extremelylimited quan- =
L - ‘r&]he packmﬂ' or any-other approved pack- | tity. 'Po &ccomphsh this, I connect the outer 85
~ing may be used in the box. The metallic | annular chamber ¢’ by a- small ‘pipe ¢®> with .
o 20 ringay rece_s;sed bo_th on the 1n51de and out- | the interior of the barrel of the pump, pref- - -
L N - side, forms, in combination with the piston- | erably near the end, and: arrange the valve or
o rod and the shell of the stuffing-box, two 'a,u—i cock vat-a point between the junetion of the =
777" nularconcentric oil-chambers ¢ and ¢/, Fig. 2, | pipes a and u and the connection ¢ of the go
---------- - anda pipe.connection o or: pa,ssaﬂ*e f01 011: pipe w with the pump. By adjustmentof the
R 25 through the shell of the box:into the»outer ‘valve v and properly. pmportmnmﬂ' the size -
------ -~ of these annular chambers or recesses.. The | of the pipe ¢* T may compel as' much or as
- ~ two chambers- or recesses ¢ and ¢ communi- | little of the oil flowing through the pipe wto =
T cate frebly with each other by an oil hole or | flow through the pipes a and aﬁ' nd through gs5
... . . ‘holes:A’. From the: pipe {, or directly from | the Stufhnfr-box back into the pump as may e
30 the.oil-tank or-from pipe u, I connect an oil- | be des1red and as the space comprised in the
... pipe with the pipe conneetmn a and allow | annular chambers ¢ ¢” is very small the oil
B T ‘the oil from the tank L to freely press into | may be changed in these chambers as often
~ the annular chamberscande¢’.. Thering A’is | asonce for each reciprocation of the piston, as roo
T placed midwise between two series of packing- | the oil will flow into the pump by this 1oute= o
35 rings,and the pressure in the annular cham- | at all times when the pressure in the pump. s
bers ¢ and ¢’ being always that of the gas | less than in the tank L. |
discharged from the pump the oil in these - I'have described my invention as applied
chambers will during the periods of indue- | to horizontal pumps; but it is obvious that it 1os
tion .and_'compressionitend to work through | is equally applicable to vertical pumps. |
- 40 both series of. packing-rings and during the By construeting the pump of glass, which
period of discharge to work through the se- | its construction easﬂy admits for small sizes,
ries of rings nearer the cap or gland of the | using asbestus packing in the stuffing-box
stuffing-box; but at all times there will be | and sulphuue dCld as the liquid, the pump rto
‘interposed a compact body of cold oil be- | becomes a very efficient air-pump for exhaust-
45 tween the gas confined in the pump and the | ing the bulbs of electric lamps, the air ab-
exterior of the stuffing-box, which, while be- sorbea by the acid being expelled by heat in
ing thus effectually packed without serewing | the separator. By Sllbatltlltlllﬂ" mercury fm_
down the. gland with excessive force, affords | oil in a pump constructed of iron an air- 115
~ the most pertect lubrication for the piston- | pump of considerable exhausting power may
5¢ rod and packing,.and thus reduces the frie- | also be produced. Highly concentrated glye-
- tion to the minimum possible in a gas- tlfrht erine is also a good liquid for an air- pump of
stuffing-box. this construction.
To. hydla,uhe packing for ammonia-pumps In charging and starting thl% pump on am- 120
- as heretofore used, the oil has been supplied | monia a sufﬁelent quantlty of oil is supplied
53 from gravity- sepamtors with an amount of | to the oil-tank L through plug-opening 0,
- absorbed gas such as it will hold at the tem- | whichis temporarily leftopen. An opening is
perature. of the discharged gas or at a lower | made through a suitable valve to the atmos-
temperature under the maximumpressure of | phere for dlseha.r ge of airfrom the pump, and 125
discharge. There is in this method an in- | communication from the outlet-valves to the
60 evitable and continuous though of course a | condenser through the separator and from
~ small waste of valuable gas, which escapes | the condenser to the oil-tank is also stopped
from theoil oozing out of the box; butinthe | bysuitable valves. The pump is thenstarted
method of separation I have described the | and run until the air has been sufficiently 130
percentage of such loss 1s greatly reduced, as | displaced ‘from the condenser. Connection
65 the oil in the tank M, fmm which the stuff- | between a supply of ammonia and the inlet-
ing-box derives its supply, always contains | pipes is then made, the plug-opening in the
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for normal working. The working will be |

normal as soon as the pressure on the deliv-

ery side of the outlet-valves becomes that due
to temperature of the condenser or receiver |

into which the gas is discharged. -
- I am aware that pistons and stuifing-boxes
with liquid packings have been used and are

in practical use. I do not therefore broadly

claim as my invention such a piston or stufi-
ing-box; but o -

I claim as follows: )

1. In a gas-pump, a piston composed of
separate relatively-movable heads and inter-
vening liquid which is 4 means of transmit-
ting motion from one head to the other, sub-
stantially as described. _

2. In a gas-pump, a piston composed of

separate relatively-movable heads and an in-

tervening compressed-liquid column which 18

a means of transmitting motion from one
head to the other, substantially as and for
the purpose set forth. ' '

3. In a gas-pump, a piston which comprises

separate relatively-movable heads with inter-

vening liquid constantly compressed to a ten-

sion, substantially the same as that of the
compressed gasdischargedfromthepump,and

‘which is also a means of transmitting power

from one head to the other, substantially as
herein described, and

4. In a gas-pump, the combination of a pis-
ton-rod with a piston comprising relatively-
movable heads fitted to slide one toward the
other on said rod and intermediate liquid
which is ameansof transmitting motion from
one head to the other, substantially as and
for the purposes specified.

5. The combination, with the cylinder of a

gas-pump, of a piston composed of separate
relatively-movable heads and interposed lig-
uid which is contained within the cylinder

and surrounds the said pistons and which 1s
a means of transmitting motion from one of
said heads to the other, substantiallv as and
for the purposes herein explained. -
6. Thecombination, substantially asherein
described, with the eylinderof agas-pump, of
a piston composed of separate relatively-mov-
able heads, and a column of liguid interven-
ing between and surrounding said pistons,

constantly compressed to a tension substan-

tially the same asthatat which the compressed

gas is discharged from the pump.

7. 'The combination, with the piston having
separate relatively-movable heads and an in-
terposed stratum of liguid which 1s a trans-
mitter of motion from one to the other, of a

tank exterior to the pump-barrel in which a

liquid is contained under pressure and a pipe
connecting the interior of such tank with said
interposed stratum of lignid, substantially as

and for the purposes herein set forth.

8. The combination, with the piston h:;wing

separate relatively-movable heads, an inter-

posed stratum of liquid which isa transmitter

of motion from one to the other, an exterior | rod D, having formed thereon the

for the purposes set

tank containing liquid, and a pipe connect-
ing the interior of said tank with said inter-
posed liquid stratum, of a check-valve in said
pipe, substantially as deseribed. |

9. The combination, with a piston having
separate relatively-movable heads, an 1nter-

70

posed stratum or column of liquid which trans- -

‘mits motion from one head to the other, an
exterior tank containing liquid, a pipe con-
| taining a check-valve and connecting the 1in-

terior of said tank with the the said inter-

posed liquid stratum, and a pipe connecting

the interior of said tank with the interior of
the inclosure into which compressed gas 18
discharged from the pump, of a relief-valve

| chamber containing a relief-valve, a pipe or
passage connecting the bottom of said cham-

ber with the interposed liquid stratum, and a
pipe or passage connecting the upper part ot

said chamber with the interior of the inclos-

ure into which the gas is discharged after com-

pressionin the pump, allsubstantially as here-

in described, and for purposes specified.

10. The combination, with the barrel of the
pump, the piston constructed as desecribed,
the exterior tank containinga lubricatingand

packing liquid, a pipe containing a check-

valve and connecting said tank with the liq-
uid stratum forming part of the piston,and a
pipe connecting the interior of said tank with
the interior of the inclosure into which com-
pressed gas is discharged from the pump, of
branch pipes or passages, one connected with
the pump-barrel at or near each end of the
pump-barrel, substantially as and for the pur-
poses herein set forth. |

" '11. The combination, with the barrel of the
pump, the piston constructed as described,
the exterior tank containing liquid for lubri-

cation and packing, a pipe [, containing a

check-valve and connecting the interior of
said tank with the liquid part of the piston,

a pipe I, connecting said tank with the inte-
rior of the space for holding

oas discharged
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by the pump, branch pipes u, the same being

a continuation of a passage for the lubricat-
ing-liquid from said tank to the interior of
the pump, and regulating valves or cocks
v, placed in said pipes u, of a liquid-meter

placed in the passage for the lubricating-lig-
uid from the oil-tank to the pumps, all sub-

stantially as herein described, and for the
purposes specified. R | --
12. The combination, with the pump, its
pistons, a separator M, and an oil-tank L, all
connected by pipes, substantially as herein
described, of a stuffing-box D’,containing an-
nular chambers ¢ ¢/, a connecting pipe or

pipes between the tank L and the said cham-
Dbers, and a connecting pipe or tube @, lead-
ing from the chambers in said stuffing-box
and communicating within the interior of the

pump-cylinder, all substantially as and for
the purposes herein set forth.
13. The combination, with a pump-cylin-
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der, its valves, and stuffing-box, of the piston- -

boss d, the
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piston-heads E and K’ , movable each toward

the other, an interposed stratum of liquid %
h'" 2,8 discharge-pipe I’”’, a separator M, con-
nected with said discharge-pipe, a heater R,

connected with the separator, an outlet-pipe

I’y connected with the separator, a tank L,
connected with the pipe I/, a cooler R’, con-
nected with the tank L, a pipe /, connected
withthetank Land with the pump-cylinder A,
ameter W anda check-valve N, both connected
with the pipe [, a pipe o, connected with ‘the

pipe [, a relief-valve p, connected with the |

pipe [, branch pipes u, connected with the

- pipe L and with the pump-cylinder, regulat-

ing cocks or valves v, connected with the pipe
w, the metallicring A’in the stuffing-box, and
a pipe connection g, connecting the pipes w

with the stuffing-box, all substantially as here-

in described, and for the purposes specified.
In testimony that I claim the foregoing as
my invention I have signed my name,in pres-
ence of two witnesses, this the 14th day of
January, 1891, | |

LEICESTER ALLEN.

- Witnesses: |
GEORGE BARRY,
.. N. LEGENDRE.
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