- LE i
Ml

Vava JD///{"/Z/?// Jé/’? 91587

W
mez\ Wl AN
RWinerkey

77&%1&&?@ | - : : o
e/ o R tZ Y P RineS
(%—::;3 . )




Ty,

N

UNITED STATES

PATENT OFFICEo

LOVETT EAMES, OF KALAMAZOO, MICHIGAN.

iMPROVED HYDRAULIC APPARA"TUS.

Specification forming part of Letters Patent No. 86,397, dated Septémber 9, 1862.

To all whom it may concerm:

Be it known that I, LovirT EAMES, of Kal
amazoo, in the oounty of Kalamazoo and State
of Michi gan,haveinvented anewand Improved
Hydraulic Apparatus; and I do hereby declare
that the following is a full, clear, and exact de-
scription thereof, reference being had to the
annexed drawings, making a part of this speci-
fication, in Whleh—

]_’wure 1 isa diametrical section throucrb the
entne machine, showing the several parbs
thereof in their relative positions when ab rest.
TFig. 2 is an enlarged sectional view of the wa-
ter-chest and double valve, showing in red
lines the position of the latter when firmly
held up against its seats. Fig. 3 is a central
section through the lower end of the piston-
rod, the piston, and loaded valve, the latter
being shown by the aid of red lines in a posi-
tion closing the openings which are through
the piston. Trig. 4 shows the top of the piston
and the openings therethrough. Fig. 5is an
enlarged vertical section through the center of
the plunger on the upper end “of the piston-
rod. Fig. 6 is an enlarged top view of the
water- chest showing the induetion - 011ﬁces
through its top phte

Smul(u' letters of reference indicate corre-
sponding parts in the several igures.

This invention relates to an autom%m fore-
ing apparatus whichis intended for throwing
water to great heights and for furnishing wa-
ter to cities, towns, factories, &e., which may
be situated above the level or sonrce from
which it is desired to obtain the supply, as
will be hereinafter shown and deseribed.

To enable those skilled in the art to make
and use my invention, I will proceed to de-
geribe its construction an(‘ operation.

A is a cylinder, which may be madeof any
suitable size found best adapted to the pur-
pose it is fio serve.

C is the head of cylinder A; O, its neck;
and D is an air globe or ch'tmber h‘wmo the
usual discharge-pipe, D', common to most air-
chambers for force-pumps.

The bottom of cylinder A in the present in-
stance is flanged and bolted to a box, B, hav-

_ing astralner,B coveringitsbottom, ’lSShOWIl

in Fig. 1 of the dmwmcfs Box B should be
very roonty, so as not to obstruct the flow of
water to the water - chest K, which is also
bolted to and forms the bottom of the cylinder
A. The waber - chest E congists of a hemi-

spherical chamber, a, perpendicular tubes &
« & ,and a central valve-space, b, as shown
in Figs. 1, 2, and 3, and this chest I is fur-
nished with a collar, ¢, which projects a short
distance above the upper surface of the plate
X/ of this chest. The lower edge of this collar
¢ is beveled at ¢, thus forming a valve-seat for
the upper p]ate, d, of the double valve F.

This double valve 'F consists of two valve-
plates, d and d’, secured to the extreme ends
of a central stem, d>. The lower plate, d, is
somewhat smaller in diameter than the upper
plate, d. These two valve-plates @ & are al-
lowed to have a free perpendicular movement,

and they are kept in their proper places by ]
the smoothed sides of tubes ¢ ¢’ «’ &', for the
upper plate, d, and the guide- pleces e e for the
lower plate, @ Both valves d d' close upward,

and f is the seat for the lower plate, d'.

The collar ¢, above referred to, has fitted
within it a short cylinder, ¢’, having an annu-
lar flange, ¢*, projecting from its upper edge
outward, Whleh flange rests upon the upper
edge of collar ¢, and thus supports the cyhn
der ¢¢ within the collar 5 as shown in Figs. 1
and 2. The cylinder ¢* projeets down below
the valve-seat ¢’ of the upper valve-plate, d,
and this eylinder is allowed to have a free up-
and-down play within its collar ¢, provision

- being made to prevent cylinder ¢ from getbing

out of the collar ¢, as shown in Figs. 1 and 2.

Now it will be seen that just before the up-
per plate, d, of the double valve I takes its
seat this plabe will come in contact with the
lowermost edge -of eylinder ¢* and will neces-
sarily Jift this cylinder and keep it up as long
asthedouble valveisseated. Whenthis double
valve F is thus seated, any pressure upon the
cylinder ¢ which Wlll overcome that which
keeps the double valve to its seat will start
the double valve downward. Now, the mova
ble eylinder ¢ may be dispensed with,if des1ra-
ble, and the same object effected——-wz to start
the double valve—without this cyhudel This -
I will‘describe in the deseription of the opera-
tion of the machine.

G is a hollow rod, closed af its upper end,
which serves the twofold purpose of a piston-
rod and a plunger-rod. -On the lower end of
rod G is firmly secured a plate, ¢, whose di-
ameter is greater than that of collar ¢ or cylin-
der ¢, so that it will fit close]y over the open-
ing through this cylinder ¢’ when the parts
are in the posmons shown in Fig. 1. Above




plate ¢’ isaloaded plate -valve, H, through the
center of which passes loosely the hollow rod
G. The valve-face is on the top of plate H, and
this face is intended to close the openings j 7,

through the piston- J,-as will-be hereinafter

shown. Between vah e-plate H and the fixed
plate ¢ may be interposed washers ¢ for regu-

. lating by their thickness™ the up-and-down

movement of this loaded valve-plate on the
hollow rod G.

J is the piston, which is perforated at 7j j
for allowing the spent water to pass from be-
neath above this piston, asindicated by the ar-
rows in Tig, 1 of the drawings. Piston J is rig-
idly secured to the rod G, and it is suitably
packed around its circumference, so as to work
up and down freely within the upright cylin-
der A. The orificesj j through piston J are
closed by the valve-plate H duaring the full
upward stroke of this piston, as will be further
described in the operation of the machine.

Thé depression which isshown in the center
of the piston J in Figs. 1 and 3is intended to re-
ceive the corresponding elevation in the center
of the loaded valve H, so that a water-cushion
will thus be formed, which will prevent the
piston J from injury or concussion when- the
plate H is brought to its seat immediately be-
fore the upward stroke of the piston. A simi-
lar cushion will be formed between the lower
plate, ', of the double valve F and the con-
cave bottom of chamber «, to prevent the
double valve from Ainjury when it drops from
its seats, as shown in Figs. 1 and 2

On the upper end of the hollow rod G is a
plunger, g, which is suitably packed to work

tightly within the fixed barrel ¢’. - Plunger g
is hollow or cup-shdped, and over the hole
through the neck of this plunger is seated a
valve, &, which valve opens upward and forms,
when open, a ecommunication between the bar-
rel ¢’ 'above the plunger and the cylinder A
below the plupger,through orifices s s. Valve
I is raised from ‘its seat by means of the exten-
sion-jointed levers?l, (shown in Figs. 1 and
5,) the upper ends of which eome in contaet
with the under surface of cap m of barrel ¢ at
the proper time toremovethe downward press-
ure from the plunger ¢ for allowing the piston
J to descend The cap  on the apper end of
barrel ¢’ has an orifice through it,which forms
a communication between the air-chamber D
and this barrel ¢’, and this orifice is closed by
a valve, n, which epens upward into air-cham-
ber D. The stem of valve n issuitably guided
and kept in -its proper position by a bridge-
cap, p, on the top of the puwmp-barrel.

" The communication between the barrel ¢
above the plunger g and the inside of cylinder
A is formed by means of the openingsss, above
referred to, and these openings are made
through the neck of plunger g, just below the
valve k, as'shown in Figs. 1 and 5 of the draw-
ings, and the water rushes through these ori-
fices s s to fill the barrel ¢’ above the plunger
gduringthe downstroke of the plunger, as will
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be farther expl.nned 1in the 0pe1auon ‘of the
apparatus. -

K is a rod, which is attached by a hook or
otherwise to the projecting eye s’ on the double
valve F, as.shown in Figs. 1 and 2. This rod
extends up through the axis of hollow rod G
a sufficient distance, (as will be hereinafter
fully explained,) and has a button:head or
enlargement, ¢, formed on its upperend,against

‘ Whlch head a shoulder, at v, Figs. 1 and 3,

comes in contact when the piston J has near]y
reached the highest point in its upstroke.
This operation lifts the double-valve plates

d d toward their respective seats¢’ f, at which -

moment the valve % is raised and ‘the down-
ward pressure upon the piston J is eut off by

the closing of valve n. The valve-plates of

the double valve I now fully close in conse-

‘quence of the great outward pressure upon
them, and the piston J is now allowed to de-
scend to the position shown in Fig. 1 inblack

lines.

The overplus or spent water which changes
places from the lower to the upper side of the
piston J in the descent of the piston, and that
porblon of water which does not pass into the
barrel ¢, is allowed to escape through the cap
C of eylinder A at a point or points above the
terminus of the npper stroke of the piston, and
this waste water may be conducted off by
means of a siphon-shaped pipe, as shown in
red lines, Fig. 1, or .in any other manner
adapted to the best mode of putting up and
arranging the apparatus to receive the “head’”
of water.’

The mode of reuulatmw the supply of air to
the air-chamber D is 1epresented in Fig. 1.
It consists of a delicately - constructed air-
cock, T, of any smtab]e kind, which is tapped
through the barrel ¢’ at a pomt which is above
the plunger ¢ when this plunger has attained
its lowest downward stroke. The air, when
let into the barrel ¢’ at such a point, w111 be
forced into the air-chamber D by the piston g.

The operation of my machine is as'follows:
The machine being properly located, so.that
a head of water can be made to act upon it,
the water is conducted in any suitable manner
into the box B through the strainer B',’from
whence it will 1ush through the spaces be-
tween the tubes @’ @’ @ @ of the box E, and a
portion of water will pass down into- the eom-
partment ¢ and up through the tubes ¢ «' ¢’
while a portion will pass into the central
chamber, b, above the upper valve-plate, d, of
the double’ valve F. The water whlch Dpasses
through chamber a and tubes & ¢ o' ¢ will
1nstantly throw up the loaded valve H and
close the valve-openings through the piston;
asindicated in red lines, Fig. 2. Subsequently,
however, to the closing of valve H water is al:
lowed to flow in small quantities through the
pistonJ; ‘but when the water has attained its
full force the valve H is started toward the
piston J, and this valve-suddenly checks the
flow of water through the piston, as above

-
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described, and causes the tull force of the
head of water to act in moving the piston
upward. Again, as soon as the piston J has
started, in consequence of the operation just
described, the plate C* rises, and allows the
water to rush directly up through the central
opening also, so that we now have a full head
of water operating to move the piston J, with
itsloaded valve H, upward. The water isnow
rushing over as well as under the upper valve,
d, and also over the lower valve, d', as indi-
cated by the course of the red arrows in Figs.
1, 2, and 6 of the drawings. The piston J is
in this manner forced up to the position indi-
cated in red lines, Fig. 1; but at a proper
time, before the piston J reaches this point,
the terminus of its stroke, the shoulder v comes
in contact with the head ¢ on rod K and car-
ries up this rod, together with the double valve
T, thus gradually cutting off the flow of water
into the eylinder A through the double-valve
openings. When the double valve plates d
d have nearly closed their respective induc-
tion-orifices, the plunger g of the pump will
have moved up to the position indicated in

- red lines in Fig. 1. The npper ends of the ex-

tension levers { ! will come in contact with the
cap m, which will compress these levers and
raise the valve Linthe top of plungerg. This
operation will instantly give a preponderance
to the upward pressure of the head of water,
which will instantly close and seat the double-
valve plates d &, and thus cut off the head of
water. - Valve H will now drop so as to open
the ports in the piston J, and both valve and
piston will descend, allowing the water which
was below the piston to pass above it through
the portsjj7in the piston J. It is now de-
sired to open the double valve to let on the
head of water again. This can be done by
means of the short sliding eylinder ¢*, as be-
fore described, or by making the plate ¢
small enough to enter the space formed by the

“collar ¢ a short distance, and thus cause the

weight of piston J and valve H to operate,
through the medium of water confined in this
chamber upon the valve-plate d, to start the
valves d d' from their seats; but in the former
instance the plate ¢ pressessuddenly upon the
cylinder ¢, and this eylinder is made to serve
as a medium through which the weight and
concussion of the deseending piston Jand valve

H are brought to act upon the double valve. -

As soon as the double valve F is started from
its seats, the influx of water into chambers
and b will, together with the weight of the
double valve itself and the neutralizing effect
of the chamber now formed over plate d, cause
this double valve to drop to the position rep-
resented in Figs. 1 and 2 of the drawings in
black lines.

‘We havenow made two strokes of the piston,
deseribed the manner of introducing, regulat-
ing, and eutting off the head or supply of water
to the piston J of the apparatus below the pump
proper. It will be seen that when the piston J

descendsand carries down with it the plungerg
of the pump the valve n will be closed and a
vacuum will thus be formed in the pump-bar-
rel ¢, which will be instantly filled with water
from the cylinder A through the orifices S 8
and the opening of valve &, and thus at every
downward stroke of the piston J and plunger
¢ water will be injected into the pump-barrel
g, to be forced into the air-chamber D through
the opening which is closed by the valve # ab
the succeeding upward stroke of the piston
and plunger g. At the next upward stroke of
the piston J, to continue with the operation of
the apparatus, the water which is now above
the plunger will be foreced into the air-cham-
ber D, and water from eylinder A will also
follow the plunger up. 'When the piston (and
planger) has reached (unearly) its highest point
and the supply of water is nearly cut off in
consequence.of the double valve F approach-
ing its seats, as before described, the upper
ends of the extension-joints 7 I will come in
contact with the cap m of the pump-barrel,
1ift and open the valvek in the plunger g, and
cause the valve n, leading to air-chamber D,
to instantiy shut, thus removing all resistance
to the farther rise of the planger and piston
J and allowing the force under the piston to
give it a sudden npward start, which carries
the double supply-valve F firmly to its seats
and allows the loaded valve H to separate from
its seat of its own gravity, thus again initiat-
ing the change of motion. .

There is a chambéer, b, formed above the top
plate, d, of double valve F,when the partsare
in the positions represented in Fig. 1, which
chamber has for its bottom the plate dand for
its top the plate ¢, botix of which plates are
capable of being separated from their places.
This éhamber serves some very important pur-
poses in the operation of the apparatus, as
will be now described. When the plafe ¢
drops upon the top of this chamber b and
closes the upper opening, it is- first received
by the water which is above the plate d, and ~
thas as'the piston J drops down the water in
chamber D will serve as a cushion and prevent.
any concussion. Then, again, when this plate
¢, with the piston J and loaded valve H, all
drop or press suddenly upon the water in
chamber b, the double valve F will be started
from its seats, as before described, and a cer-
tain quantity of water from the supply will
pass over the upper plate, d, and impinge on
theundersideof plate ¢%, not sufficiently strong
at first to lift this plate, but the water, which
will now rush unobstructedly through the
opening of the lower valve, d, will pass up
through the tubes ¢’ ¢’ ¢’ ¢ into the cylinder
A, and while the double valve F is dropping
the water which has thus passed into the eyl-
inder A will close the valve H under the ports
4 7 to allow the piston to start upward with
the force of the full head of water.

The opening , which is made through
the cap of eylinder A, is intended for the es-
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cape of the waste water. The cap C may have
a number of these openings through it, as
many as it will be found necessary for allow-
ing the waste water to escape freely above the
plston

Should it be found desirable and ecireum-
stances permit; pure water may be supplied
to the pump of my apparatus, while the pis-
ton below the pump may be operated and
made to operate the pump with impure water.
The mannner of accomplishing this is not
shown in the drawings, and it is only one of
the incidental advantages attending my im-
proved hydraulic apparatus.

Having thus described my invention, Whab I
claim as new, and desire to secure bv Letters
Patent, is—

1. The piston J, working inanupright cyl-
inder, A, and so constructed that it will be
acted upon in its upward stroke by the force
of a head of waterand then allowed to descend
by virtue of its own gravity when the head is
cuf off, substantially as herein set forth.

2. The water-chest or divisional water-box
E, arranged below the main piston J at the
bottom of the body of the machine, and fur-
nished with a double disk - valve, F, valve-
seats f and ¢',and eduction-chambers, substan-
tially as herein set forth.

3. Controlling and regulating the passage
of the spent water below the piston through

said piston by means-of a loaded plate-valve,
H, or its equlvalent substanmally as herein
set forth.

4. Cutbing off the pressure-under the piston
and its loaded valve at the instant the water
has exerted its maximum force upon the pis-
ton, by means substantially as herein set
forth.

-b. Arranging above the piston J a force
pump when this pump receives its power
from, is conneected to, and operates in combi-
nation with the mechanism in thebody of the
machine, substantially as herein shown.

6. The central equalizing-chamber, which
is immediately above the double valve F, for
regulating the flow of water to the piston J at
the commencement of its npward stroke, sub-
stantially as herein set forth.

7. Trlppmg the valve k by means of t;he ex-
tension-jointed levers ! /, ortheir equivalents,
as herein set forth.

8. Cutting off .the supply of water to the
chamber A previously to the tripping of valve
k by means of rod K’ and double valve F, so
that the double valve F' can be driven firmly

to its seats by the force of the head of water, .

essentially asset forth.
: LOVETT EAMES.
Witnesses:
R. T. CAMPBELL,
Epm. F. BROWN.
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