4 Sheets—Sheet 1.

1

HARTT

GRAVITY PUMP

W. A,

{(N¢ Model.)

Patented Sept. 12, 1893.

No. 5604,922.

>

% -
14 = g

RS

Jr b

w

3

7
SN G LI R e I e kT s FEE T,
g
7\ J
\

A

=
V!

ATTORNEYS.




(No Model.) 4 Sheets—Sheet 2.

W. A. HARTT.
GRAVITY PUMP.

No. 604,922,

\\\\\\\\\\\\\\\\{\\\\\\\\\\\.\gﬁl

]l
‘ 417
:’/
1 4
di g
A A
gig
g

%
)

(S
R
H

S 5

a
Z
AL LA ALLLTG LY A LLAILALIY T, T

A

Y 2 T TP T 57 77

NN \\\\“\\\\\\\\\\\.\\% 1 N

.7
SV
SN
y

R

N (A o
‘\ \."":..::"“”/fi '| [ [ ! o ! . o ; - l : : 3

2 WITNESSES: / / - INVENTOR

.

7

%'é‘@”&@ 7 ATTORNEYS.




(No Model.) -4 Sheets—=Sheet 3.

'W. A. HARTT.
GRAVITY PUMP.

No. 504,029, Patented Sept. 12, 1893.
N

' ' {\\,\(ll(""l
"\ N %
\'3 Y W)
NN Y
sy s

T InvENTOR

i N v
\ - y
N
¥
g5 !
g5
g ." y
& J +
104
il A
Fil4
:' A
& '.
4 4
g e
o" -
2 ¢ &
$
§
N

ATTORNEYS,

WITNESSE, S ‘ )




(No Model.) 4 Sheets-—Sheet 4

W. A. HARTT,
. o GRAVITY PUMP.,
No. 504,922, - Patented Sept. 12, 1893.
" }if“ i \\
. NS
Rj o
LN
JIN
1S I NN
1IN
N ¥ .
AN A \

. 'f
i ’M L ”—— i

- HIL

Ju ﬂ

\‘ } N
] .' W/TNESSES /NVENTUH

»«z.' | | %«m

. ATTORNEYS.




UNITED STATES

PAaTENT OFFICE.

WILLIAM ALLEN HARTT, OF TUCSON, ARIZONA TERRITORY.

GRAVITY-PUMP.

SPECIFICATION forming part of Letters Pé,tent No. 504,922, dated September 12, 1893,

Application fled Febrnary 15, 1893, Serial No, 462,510,

(No model.)

To all whom it may concern:
Beitknown that I, WirriaAM ALLEN HARTT,

- of Tuecson, in the county of Pima and Terri-
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2

tory of Arizona, have invented a new and Im-
proved Gravity-Pamp, of which the following
is a full, clear, and exact deseription.

The object of the invention is to providea

new and improved gravity pump which oper-

ates antomatically and is moreespecially de-
signed for raising water or other liquids out
of mines, reservoirs, lakes, rivers, &c., and
depositing the discharge at a pointlower than
the level from whieh the liquid is raised. .
The invention consists of two sets of eylin-
ders, each set containing two eylinders of dif-
ferent diameters, one set being located be-
yond the other, connected pistonsof different

"diameters traveling in each set of cylinders,

and pipes of varying diameters and length
connecting said two- sets of cylinders with
each other

Theinvention also consists of cextam parts
and details, and combinations of the same, as
will be hereinafter described and then pointed
out in the claims.

Reference is to be had to the accompanymfr

. drawings forming a part of thisspecification,

30

35

40

in which similar Tetters of reference indicate
corresponding parts in all the figures.
Figure 1 is asectional side elevation of the
inner or supply end of the improvement.
Fig. 2 is a like view of the upper part of the
1mp10vement Fig. 3 is a like view of the
outer end of the 1mprovemenb
enlarged sectional side elevation of the air
valve for the upper part of the improvement.
Fig. 5 is an e¢nlarged side elevation of the
Valve plug for estabhshmcr communication
between the larger cylmder of the outer set
of cylinders, and the main or discharge pipe.

_Figs. 6,7 and 8 are cross sections of the same

s

.59,

in different positions; and Figs. 9 and 10 are
enlarged transverse sections-of an air valve
for one of the outer eylinders.. Fig. 11lisan
elevation, partly in sectlon, bhowmw the ar-

Vranwement and .connections of the several

parts of my improved gravity pump.
The improved machine is operated by two
columns of liguid of different weights, and is
capable of being operated:at a greater depth

- . than a’'Siphon or other eontnvance, depend-
ing on atmospheric pressure.

Fig. 4is an”

The pump, as shown in Flgs 1, 2 and 3, i
applied to a mine and consists plrlnclpa,lly of

the three parts A, A’, and A% of which the

part A is located in the bottom of the mine
shaft B, as illustrated in Fig. 1, the top part
A’ is located at the upper end B’ of the mine
shaft, as illustrated in Fig. 2, and the part A?
is located on the outside of the mine at the
point B?, which is below the bottom of the
mine shaft B. The part A (see Fig. 1) is pro-
vided with a suction pipe G, extendmg into
the lignid aceumulating in the bottom of the
mine shaft B, and in t-his suetion pipe C are
arranged two suetion valves C' and C? of
which the latter opens into the lower end of
a vertically-disposed cylinder D connected
near its lower end with an upwardly-extend-
ing pipe E passing through the mine shaft B
and opening at its upper end into a tank F

-located on the upper end B’ of the mine shaft

as shown in Fig. 2.

In the 1ower end of the plpe E is a check
valve B’ for disgonnecting the pipe E and the
cylinder D. In the latter i is mounted to travel
a piston D’ provided with a piston rod form-
ing the piston G’ for a cylinder G, arranged
above the eylinder D, but in ahgnmeut w1th
thesame, as plainly 1llustrated in Fig.1. The
piston G’ passes through sultable stuffing
boxes in the adjacent ends of the cylinders
D and Gso as to prevent leakage. From the
upper end of the piston G’ extends a small
rod G*passing through a suitable stuffing box
in the upper end of the cylinder G, the outer
end of this rod being connected with one end
of a rope G® passing over a pulley G*and sup-
pmtmg at its other end a weight G°.

From the upper end of the cyhnder G leads
asmall pipe H which extends upward through
the mine shaft B and passes into and throuvh
the tank F to then extend downward, as at
H’,on the outside of the mine to the pomt B?
located below the lower point of the mine
shaft B, as previously mentioned.

From the bottom of the tank F leads a pipe
I which extends alongside the pipe H’ on the
outside of the mine to the point B2 as will be
readily understood by reference to Flo's Zand
3. In the lower end of this pipe I which is
about of the same size as the pipe E and con-
sequently larger than the pipes H, H’, is ar-
ranged a redulatmv valve I’ for controlhnv
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2 504,922

the outflow.of the liquid:from thelower end |
~of the said-pipe I. -The valve:I-diseharges:
into an elbow J containing a valve J’ and
connecting with a eylinder K disposed - hori-.
5 zontally and provided with a piston K’ hav-
ing-a-piston rod-whichsforms the.piston L.
for a eylinder L arranged in line with the cyl-
inder K, but consmerably smaller in diame-

ter than the latter, as will be:readily:unden:s|:

ro stood by reference to Fig. 3. The outer end

of this cyhnder Lis connected with the lower

+efid-of the-pipe H’.

In orderto control automatlcally, ithe moves.
ment of the valve J’ arranged in the elbow J,

.15 and shown in, detail in Figs. 5, 6,7 and 8, i
.~provide & shifting: mechamem 0O presently 'to

tmad,

~For this purpose, the: pisten ‘K" is-providéd:
‘:with’ a rod -0’ "extendin‘gcthrough"s?uitab'le'
- wzostuffing boxes in the end.of the cylinder K
and ‘havingits bearing near:its outer end 111
a suitable “bracket 0% :

~+On the rod 0! is secured a. cani P fermed"

w1th four steps ‘P’, P?, P? and P! adapted to:

2 5 beengaged by a- fI‘thlOIl rollér-Q’:held on'a’

< lever Q pivoted at Q? on-a- suitable-bracket; |
" thé ‘said lever: being formed with a down-'

wardly-extending arm Q¥ pivotally-connected
by a-linkJ*¥ with an-arm' J® secured'to the-

2 Fig. 8.
;R pivotally-connected byan arms- ‘R*with thé:|

i cam P at R? so"that when the cam is moved-
- r35. forward or backwatd; theweight R-is shifted
-+ on the lever Q for the purpose heré¢inafter
.. fully deseribed: - The valve J/isformed with:
a’port-J* addpted- to connect with the ports.

2 J%and:-Joto establish communication-between -

40 the pipe:T and the cylinder K. *In-the valve

.-J"'is also arranged -an ountleti port-J¥ leading "
“ito the.outside of the valve, as’indicated in:|"

“dotfed lines in’ Fig.' 5, the said" port: being-
« adapted to register with - the port J5 so that
45 the water'in the cylinder K can be dlscharded '
t.: through the valve J-at the time the latter is-
in’the:position shown in Fig. 7. :Now; when
< the'cam P-is carrled to the left in the direc-
- tion  of the~arrow a” by the piston K’ mov--

-50 ing in the satie *direction, {hén. the friction -

" roller Q’ follows the ralsed partP"as thesaid
.-roller.is-held against the latter by the weight:

.~ Rypressing on The outer: end of the lever Q.
".‘As the-cam P travels in-this direction, the |

qq forward end'of the lever Q swingsupward in
" the-direetion of the arrow b’,so that the srm.
Q¥ pushes the link J? to the Teft whereby the

valve J’ issturned to move its port-J*in reg: |
ister with the ports:J® and J%in the elbow J i

- 560, Thus communication is established between-
*  the pipe I abd the cylinder K,so.that the pis-
Y. ton K’ therein is forced forward’in the direc-
.-.-tién of the arrow af slowly at first, then grad-

7" ually-increasing in- speed until the.roller Q'

65 has reached ‘& pomt near the center of the
‘eam P." At this point the valve J is opened.
to ‘its fullest extent, as‘indicated ‘in" Fig. 6.

<30 stem of the valve- J'; as plainly illustrated i in-

~pipe H’:

-stroke;

}:When #he roller-Q/ has-reached the center of

thesecam P the weight R has. also reached the
center or fulerum point of the lever Q and
when the weight has passed this point then the
roller Q’is caused to bear down onto the cam
:part: P2 ag the.weight-R is then on that side

“of the lever Q- between its fulcrum and the

roller @’. The frietion roller Q’ traveling on
the:cam part P? causes a swinging of the le-
ver Q in the inverse direction of the arrow v’,
so that the valve J’is gradually rotated back

a8 thefrietionroller:Q!.nears the right hand

end of the.cam part P2 Now, when the fric-
tion roller hasreached this point the valve J’
is back to its original position, as illustrated

“pe deseribed and actuated from-the piston K’ I+ e o o

of - Watervfxom the-pipe I 'to the cylinder K.
The pistonK'is" ‘then moving very slowly near
stheinmer end of its stroke: - The weight R has
‘now-about-reached the forward 'end?of the le-
ver Q-near the frietion:roller-Q’:so that the

“1-latter suddenly drops off the-right-hand end
i of the:cam part-P% whereby- the valve J is

suddenly threwn-gver fromtheposition shown
‘in Fig: 8 to-that:-shown in Fig: 8;-whereby the
tport J i is entirely-disconnécted: from the ports
J5 aid-J% and the outlet port-opens a very

-small-discharge: by registering ‘slightly with

the: port J5: - As:soon as the water+begins to
«discharge from the eylinder K- through this

1 outlet port J7the pistonK’:returns orvits back
On the Tlever Qis mounted to-slide:a: Welght

“stroke- by virtiie'of the weight of the water in
“"Phe: friction roller-Q%now: follows
the cam parts P*and: P until the valve again

~agsumes the* position-shown in Fig: 8, it be-

ing understood that the valve:opens-fully to
the.exhaust:as shown in Fig:7;'while the fric-
tion:rollér Q% travels-along the cam-part P?
and again commences to-close-duringthe time
the friction roller Q*travels-along the cam
rpart P4 ‘Whenthe frietion rollerfinally slips
off ‘theleft hand end:of the cam:part P% then
it-movesin contaict with the under side of the
cam’part-P’; - whereby the valve-J’:is moved
‘back' to its origimal: position shown:in Fig. 3,
thus® establishing  a very'slight communica-
tion between the pipe F-and the-cylinder K,
to-start the piston’ K’ therein on:its return
This'contrivance does away-with the
shock:caused by reversing the-heavy column
of 'water too.suddenly and at the-same time

- leaves no:dead. center:to be-overcome by bal-

-ance wheels or other-means. :

The. speéd-of the:gravity puinp-depends on
the discharge of the water:::-Censequently
the valve:l’ can be'set-to-admit more or less
-water:to the valve J’,;thereby increasing or
dlmlnlshmg the speed ‘of the pump.

‘On the forward endof the-cylinder K is ar-

.ranged -a small -air valve S-which:serves to

prevent avacuum ‘in the-eylinder:K and also
permits:the escapeof any water that mayleak
past the piston K’ It will-be seew that when
-thepiston-K*- moves ‘in-the-inverse: direection
rof the arrow a*;-a vaeuum will be formed be-

“hind-it and the resistanceof this vacuum per

square inch will depend - on the point of the
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stroke at which the valve S closes, and theé
total resistance will be the differerice in the
area of the pistons K’ and L’ multiplied by
the resistance per square inch. Now,in order
to prevent this vacunm, I automatically open
the valve S at the proper time, and for this
purpose I form the stem S” of the valve with
a ring $* (see Figs. 9 and 10), through which
passes a rod T mounted to-slide longitudi-
nally and attached at itsouter end to a bracket
projecting from the cam P. On this rod Tis
fitted a sleeve T’ adapted to. be secured in
place on the rod by a set screw.T® or other
means. The forward end T° of the sleeve T’
is cone-shaped so as to enter the ring S* and
thereby raise the latter, the stem S’ and the
valve S, at the time the piston K’ moves for-
ward in the direction of the arrow o’ and
nears the end of its forward stroke. It will
be seen that when the sleeve T’ enters the
ring 8? the valve 8 is raised and held off its
seat until the sleeve is withdrawn at the time
the piston K’ is on its return stroke. - It-will
further be seen that the valve S can be lifted
at any time in case wateraccumulatesin front
of the piston K, o that this water is forced
out through the open valve. i

On the pipe H in the tank F is arranged a
filling valve H? for admitting water lost by
leakage, into the pipes H and H'. - This valve
H?is shown in detail in Fig. 4 and is pro-
vided with a hollow metallic: ball II® prefer-
ably made of aluminum so as to be sufficiently
light to float on the water. . This ball H?3is
confined within a metallic casing H* provided
on its top with an elastic valve seat H® held in
place by the apertured cap Hf of the casing
H? The inlet opening H" in the cap Hf and
seat H®is preferably cone-shaped with the
apex end inward, the inward end being adapt-
ed to be closed by the ball H% In the bot-
tom of the casing H? are outlet openings H?
which discharge into the pipes H, H’. The
space around. the upper part of the ball H3is

madevery narrow, the object being to float the .

ball, or seat the same with as little water as
Now, it will be seen that if a very
smallquantityof watershould escapefrom the
pipes H and H’, the ball H? will fall as soon
as the pressure i3 removed which oceurs at
the end of every discharge or right hand
stroke if any water be lacking in H and H’,
so as to allow a sufficient quantity of water
to enter the pipes H, I, to refill the same,
whereby the ball- H? will again- rise upward
and close the opening H, .

The operation is-asfollows: When:the sev-
eral parts of the machine are in the position
shown in the drawingsand the pipes and cyl-
inders are filled with water, as shown, then
the valve J’ is just opening to permit water
to flow from the lower end of the pipe I to the
cylinder K, the piston K’ of which is then at
the outer end of the cylinder. Now, suppose
for illustration, that the mine shaft B has a
depth of two hundred feet from which it is
desired to raise the water and deposit it at

the point B*located three hundred feet down:

the hill from the top B/. The figures given
are supposed to represent the perpendicular
depth below the tank Fto the water level in
the shaft B on the one hand, and from the
tank T to the discharge port J7in-the valve
J” on the other. Now,we will furthersuppose
that theapproximate available area of each of
the pistons I” and G/, is fifty inches or.eight
inches in diameter. - The area of the piston
K’.is three hundred and fourteen inches or
about twenty inches in diameter, and that of
the piston D’is, say three hundred and thirty
inches, or twenty and one-half inches in di-
ameter. The object of the differencebetween
the pistons D’ and K’ is to give a surplus of
water in the tank F for a purpose hereinafter
stated. The dead weight G shown in Fig.
1 and previously described, is supposed to
weigh slightly more than the combined weight
of the pistons D" and G’, and the weight ex-
erted by the water in the suction pipe and
also the weight exerted by the water in the
pipe H from the tank F to the piston G’
The object of the dead weight G°is .to raise
the pistons D’ and G’ with their load when-
ever the pressure is released from the pipe
II’, and to:displace the water in the cylinder
G through the pipe H when the vacuum caused
in the eylinder D below the piston D’ will
cause the water to enter the suction pipe C at
the lower end or foot valve C’, and thence
into the cylinder D, where it is retained. by
the valve C2 ‘ ,
It will be obvious that the motive power
and resistances are as follows: The motive
power is composed first of the pressure ex-
erted on the piston K’ by the water in pipe I
and secondly of the pressure exerted on’ the
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piston G’ by the water in pipe H. The com-

ponents of the resistance. acting against the
said motive power are, first, the pressure ex-
erted on the piston D’ by the water in pipe
E, secondly the weight G5 and thirdly, the
pressureexerted on thepiston I’ by the water
in pipe H'. 1 will now proceed to ascertain
the numerical values of these components.
There is in the pipe],a column of water three
hundred feet high, which when the valve J’
is open, exerts a pressure on the piston K’, as
follows: three hundred and fourteen square
inches multiplied by .434 (which is the weight
of one square inch of water one foot high)
equals one hundred and thirty-six pounds
multiplied by three hundred feet equalsforty

-thousand eight hundred pounds, total press-

ureonthe piston K”. - This pressure is trans-
ferred to the piston L as the latter is rigidly
connected with the piston K’.  The length of
the pipe I being say one hundred and sev-
enty feet, the pressure.on the piston G’ ex-
erted by the water in the said pipe will
amount toone hundred and seventy feet mul-
tiplied by .434 equals 73.78 pounds per square
inch multiplied by fifty square inches equals
three thousand six hundred and eighty-nine
pounds. - The: total motive power therefore
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amounts to forty thousand eight hundred
plus three thousand six hundred and eighty-

nine equals forty-four thousand four hun-.

dred and eighty-nine pounds.

The components of the resistance are as fol-
lows: In the pipe E we have a column of wa-
ter two hundred feet high, less the length of
the suction pipe C, say fifteen feet equals one
hundred and eighty-five feet. This forms a
resistance against the piston D’; as follows:
Three hundred and thirtysquare inches mul-
tiplied by .434 equals one hundred and forty-
three pounds multiplied by one hundred and
eighty-five feet equals. twenty-six thousand
four hundred and fifty-five pounds equals the
weight to be lifted in the pipeE. In addition
to this there is to be raised the dead weight
G° which weighs as much as the pistons G/
and D’ plus the weight of the water in the
suction pipe, and the column of water in the
pipe H plus a certain amount to aid in over-
coming friction. The weight of the suction
column exerted on the piston D’ is three hun-
dred and thirty multiplied by .434 equals one
hundred and forty-three multiplied by fif-
teen feet equals two thousand one hundred
and forty-five pounds plus the weight of the
water in H which is three thousand six hun-
dred and eighty-nine pounds, plus say one
thousand four hundred pounds, as weight of
pistons and surplus to move the pistons
equals to seven thousand two hundred and
thirty-four pounds, which is the amount of
the dead weight G® and added to the previ-
ous twenty-six thousand four hundred and
fifty-five pounds, makes thirty-three thou-
sand six hundred and eighty-nine pounds.
In addition there is the pressure of the col-
umn of water in the pipe H’ exerted against
the piston I/, and amounts to fifty multiplied
by .434 equals 21.7 multiplied by three hun-
red equals six thousand five hundred and ten
pounds, which added to the thirty-three thou-
sand six hundred and eighty-nine pounds
equalsforty thousand one hundred and nine-
ty-nine pounds. This is the total resistance

- against the forces tending to move the pistons

K’ and G’'. Now, when the valve 1’ is opened

asillustrated in Fig. 3 and water is admitted.

to. the eylinder K, as previously described
there is an aggregate motive power acting on
the pistons K’ and G’ of forty-four thousand
four hundred and eighty-nine pounds. There
isalsoaneffectiveaggregateresistance against
the pistons I/ and D’ of forty thousand one
hundred and ninety-nine pounds, thus leav-
ing a surplus of four thousand two hundred
and ninety pounds.
all friction and forces the pistons K" and I/
ahead, which in turn force the pistons G’ and

D’ downward, the same distance, so asto cause
-a displacement of the water in the cylinder

D through the check valve E’in the lower
end of the pipe E.

When the water is cut off by the valve J”

as previously explained and a discharge com-
mences through the port J7, then the pistons

This surplus overcomes

1L/ and X’ move on the return stroke in the
inverse direetion of the arrow o’ by the sur-
plus weight of the column of water in the
pipeH’. This amountisasfollows: Allowing
that the valve S is set so asto form a vacuum
at the end of the stroke of the piston K’ of
twelve pounds per square inch, the weight
of the column of water in the pipe H’ is cal-
culated to be six thousand five hundred and
ten pounds exerted on the piston L’ and the
vacuum holding back the piston K’ will
amount to three hundred and fourteen square
inches less fifty square inches-equal to thetwo
hundred and sixty-four square inches multi-
plied by twelvepounds.eguals three thousand
one hundred and sixty-eight pounds. This
amount will leave a surplus of six thousand
five hundred and ten minus three thousand
one hundred and sixty-eight equals three
thousand three hundred and forty-two pounds
to cause a discharge through the port J7and
at the same time this vacuum also givesthree
thousand one hundred and sixty-eight pounds
toward starting the column of water on the
return stroke over and above the figures pre-
viously stated. But this forceis notcontinu-
ous and falls off to nothing assoon as the col-
umn acquires momentum. The dead weight
G5 draws the pistons G’ and'D’ upwardat the
time the pressure is relieved from the pipeH,
thereby raising the water in the pipe the:dis-
tance equal to the contents of the cylinder G
and also drawing another cylinder full of wa-
ter through the suction pipe C into the lower
end of the eylinder D. The operation isithen
repeated as before deseribed. If,throughany
cause, a small quantity of water should. es-
cape from the pipes H and H’ by leakago
through the pistons, then inasmuch as the
pistons K’ and I must make a full stroke of
a given length and the up piston stroke of
the pistons D’ and G’ always terminate at
the same point, this would cause a vacuum
at the valve H* in the tank F. As soon as
this takes place the ball H® falls and the wa-
ter rushes from the tank F in and through
the casing H?and ports H¥into the pipes Hand
I’ to refill the same at each discharge stroke.
From this it will be understood why the'cyl-
inder D is made of sixteen square inches
greater capacity than the cylinder K. On a
ten foot stroke it will pump nineteen hun-
dred and twenty cubic inches or about eight
and one-half gallons more than cylinder K
would use at every stroke and still leave the
surplus working power above mentioned. In
cases where long lengths of pipes- are used
more surplus weight can begiven to the dead
weight G° by deducting it from the: surplus
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of four thousand two hundred and ninety

pounds on the other stroke and which amount
is far in excess of what is needed, or greater
proportionate fall can be given on the out-
side.

Having thus fully deseribed my invention,
I claim asnew and desire to secure by Letters
Patent— -
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1. A gravity pump comprising two sets of
cylinders, each set containing two- cylinders
of different diameters and one set being lo-
cated below the other, connected pistons of
different diameters traveling in each set of

_cylinders, pipes of varying diameters and

length connecting the said two sets of eylin-
ders with each other and a valve automati-
cally controlling the inlet to and outlet from
the largest lowermost eylinder from the lower
end of the largest outermost pipe, substan-
tially as shown and desecribed. - - S

2. A gravity pump comprising two sets of
cylinders, one located below the other and

.each set containing two cylinders of different

diameters, connected pistons of different di-
ameters traveling in each set of cylinders,
pipes of varying diameters and length con-
necting said two sets of cylinders with each
other a valve automatically controlling the
inlet to and outlet from the largest lowermost
cylinder from the lower end of the largest
outermost pipe, and a tank located above the
said sets of cylinders, and connected with the
said sets of pipes, substantially asshown and
described.

3. A gravity pump comprising two sets of
cylinders located one below the other and
each set containing two eylinders of different
diameters, connected pistons of different di-
ameter traveling in each set of cylinders,
pipes of varying diameter and length con-
necting the said two sets of cylinders with
each other a valve automatically controlling
the inlet to and outlet from the largest low-
ermost cylinder from the lower end of the
largest outermost pipe, a tank located above
the said sets of cylinders, and connected with
the two larger pipes, and an inlet valve ar-
ranged in the said tank at the junction of the
two smaller pipes, substantially as shown and
described.

4. A gravity pump comprising two sets of
eylinders, one located below the other and
each set containing two cylinders of different
diameter, connected pistons of different di-
ameter fraveling in each set of cylinders,
pipes of varying diameter and length con-
necting said two sets of e¢ylinders with each
other a valve automatically controlling the
inlet to and outlet from the largest lowermost
cylinder from the lower end of the largest
outermost pipe, a tank located above the said
sots of eylinders and connected with the said
sets of pipes,andasuction pipe connected with
the largest cylinders of the nppermost set of
cylinders, substantially as shown and de-
seribed.

5. A gravity pump comprising two sets of
cylinders, each set containing two eylinders of
different diameter and one set being located
below the other, connected pistons of differ-
ent diameter traveling in each set of cylin-
ders, pipes of varying diameter and length
connecting the said twosetsof eylinders with
each other, and an outlet valve operated au-
tomatically and located between one of the

cylinders of the lowermost set of cylinders
and the lowermost end of the largest pipe,
substantially as shown and described.

6. A gravity pump comprising two sets of
cylinders, one located below the other and
each set containing two cylinders of different
diameter, connected pistons of different di-
ameter traveling in each set of cylinders,
pipes of varying diameter and length con-
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necting said two sets of cylinders with each .

other, a tank located above the said sets of
cylinders and connected with the said sets
of pipes, a suction pipe connected with the
largest of the cylinders of the uppermost. set
of cylinders, and a check valve arranged in
the lower end of the said suction pipe, sub-
stantially as shown and described. S

7. A gravity pump comprising two sets of
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cylinders, one located below the other and -

each set containing twocylinders of different
diameter, connected pistons of different di-
ameter traveling in each set of cylinders,
pipes of varying diameter and length con-
necting said two sets of eylinders with each
other, a tank located above the said sets of
cylinders and connected with the said sets of
pipes, and a valve automatically controlling
the inlet to and outlet from the largest lower-
most cylinder from the lower end of the
largest outermost pipe, substantially as shown
and described. :

8. A gravity pump comprising two sets of
cylinders, one located below the other and
each set containing two cylinders of differ-
ent diameter, connected pistons of different
diameter traveling in each set of cylinders,
pipes of varying diameter and length con-
necting said two sets of cylinders with each
other, a tank located above the said sets of
cylinders and connected with the said sets of
pipes, a valve automatically controlling the
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inlet to and outlet from the largest lower--

most cylinder from the lower end of the
largest outermost pipe, and an automatic de-
viece controlled from the piston in the largest
outermost cylinder and adapted to actuate
the said valve, substantially as shown and
described.

9. A gravity pump comprising two sets of
cylinders, one located below the other and
each set contairing two cylinders of differ-

~ent diameter, connected pistons of different

diameter traveling in each set of cylinders,
pipes of varying diameter and length con-
necting said two sets of cylinders with each
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other, a tank located above the said sets of

cylinders and connected with the said sets of
pipes, a valve automatically controlling the
inlet -to and outlet from the largest lower-
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most cylinder from. the lower end of the

largest outermost pipe, and an air valve ar-
ranged in the largest outermost cylinder and
adapted to be actuated from the piston there-
in, substantially as shown and deseribed.

10. A gravity pump comprising two sets of
cylinders, one loeated below the other and
each set containing two eylinders of differ-
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ent diameter, eonnected pistons of different
diameter traveling in each-set of eylinders,
pipes of varying diameter and length con-
necting said two sets of eylinders with each
other, a tank located above the said sets of
cylinders and conneected with the said sets.of
pipes, a valve automatically controlling the
inlet to and outlet from: the largest lower-
most eylinder from the lower end-of the
largest outermost pipe, an air valve arranged
in the largest outermost. eylinder and adapt-
ed to be actuated from: the pisten therein,
and means, substantially as described, for

actuating the said valve from the pistem of |
the said largest outermost: eylinder, substan- |

tially as-shewn and described..
11. A gravity punp ecomprising two sets: of

504,022

. cylinders, each. set. containing two.eylinders
‘ of different diameter and: one: set being lo-

- different diametertravelingin each set of cyl-
- inders, pipes of varying diameter and length
' connecting the:said twosetsof eylinders with
| each other, an outlet valve operated automati-
. cally and located between oneof the cylinders 25
' of thelowermost set of eylinders and the low-
~ermost end of the largest pipe, and a dead
- weight connected with the pistons of the-
.innermost set -of cylinders, substantially as
- shown: and: deseribed..
: WILEIAM ALLEN HARTT.
Witnesses:
W. M. Davis, .

S. E. BROWN.. -

‘cated below the: other, connected pistons of 20



