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To all whorv tt mal CONCErT:

Beit known that I, AUGUST SUNDH, of Yonk-
ers, Westchester county, New York, have in-

applied to practical use in many ways and em-

bodied in many forms of apparatus. One use-

ful and practical embodiment, the best 1 now
know., is hereinafter described and illustrated;
but it is to be distinctly understood that I do

‘pense. By my presentinvention this outlay 1s
avoided,and the energy of the necessary escapr
ing water drawn off forordinary consumption

placed .under considerable restriction, 1t not
prohibited, by the authority which furnishes
the water-supply in towns and cities.
simply utilizing the energy which now goes
to waste on the low level because of the draw-

I am

vented a new and useful Improvement in Wa- | at the lower floor of a building is here utilized -50
¢ ter-Elevating Apparatus, of which the fol- | to increase the head sufficiently of a portion
lowing is a specification. of the incoming supply to cause that portion.
My invention consists in utilizing the veloc- | to reach the upper floors, or, if need be, a
ity of efflux of a liquid under constant pres- | reservoir in the garret or on the roof. I1de- -
cure to increase the elevation to which a por- | sire to call special attention to the fact that I 55
ro tion of said liquid may be raised over that | am here not using the pressure in the mains
~ due to said pressure alone. | as a source of supply, such as is the case when
This improvement in the art of raising liq- | water-motors or other hydraulic apparatus
uids I believe to be wholly new. It may be | are employed, a proceeding which is usually
0o

‘ing off of water at such point for ordinary 05
consumption and converting that enerzy iaie—
useful work in supplying the elevated tank.

not limit the application of my invention to
this particular embodiment, but include there-
in the broadest range of equivalents.

20

My invention may be applied with advan-
tage to cases where water is drawn off under

No additional water is drawn off for power

purposes beyond that taken for usual con-

pressure simply for the water itself, the en- | sumption, so that the installation of my ap- 70°
25 ergy of the outflowing stream then going to | paratus is not subject either to the restriction
waste. Such a condition very commonly oc- | or prohibition often applied, as above stated,
curs in the lower stories of buildings in cities, | to water-motors and the like. - This follows
and especially when the normal pressure in | not only from the principle of my apparatus,
the mains is high. In such cases the water | but 1s affirmatively proved by the form of ap- 75
30 drawn off for ordinary household purposes 1s | paratus which is here illustrated, which, in
projected from the faucets with considerable | addition to its function already described,
force, which is far greater than 1s necessary | serves asan efficient and practical water-meter
and which therefore involves direct waste of | capable of accurately registering the amount.
energy. It also happens that although the | of water drawn off for consumption purposes. 8o
35 pressure in the mains may be sufficient to de- In the accompanying drawings, Figure 1 1s
liver the water on the lower floors of build- | an elevation of the preferred form of my ap-
ings with much energy it may not be sufficient paratus,showingthe main cylinders, the pump-
to force an adequate water-supply to the up- | cylinders, and the water-passages in vertical.
per floors, or, in other words, the normal head | section. The connecting-rods and support- 85
10 is not sufficient to give the desired elevation. | ing-plate are here shown broken twice in
In such cases it is ordinarily the custom to.| order to bring the drawing within the limits
provide house-pumps or some means to force | of the sheet and still keep the parts on a suit-
the water into a tank at the top of the house, | able largescale. Fig. 2 1sa longitudinal sec-
from which it is distributed to the service- | tion of one of the valves. Fig. 3 is a cross- 90

45

pipes below. This of course involves an ad-

ditional source of power and consequent ex-

section on the line ¢ ¢ of Fig. 1.

vertical section of the water-supply system of

Fig. 41sa
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a house, showing the arrangement of the serv-

1ce-pipes on the different floors and the mode

of installation of my invention.
 Similar charactel s of reference indicate hke |

parts.

1 and 2 are the main cylinders, threaded at
their extremities and so secured in the heads
3, which headsare bolted to the casting 4, which
contains the water- -passages hereinafter de-
scribed and which in turn is bolted to the
main supporting-plate 5. Within the main

cylinders 1 and 2 are the pistons 6 and 7. The

piston-rods 8 extend upwardly through stuff-
ing-boxes 9 in the heads 8 and terminate in
the gibs 10, which traverse slides 11 on the
Supporting-plate 5. Jointed to the gibs 10
are connecting-rods 12 13, which are forked

at their upper ends to receive the lever 14,

which 1s supported at its middle point on a
pivot 15. The flared ends of the connecting-
rods are secured to the lever 14 by pins pass-
ing through holes in said lever. There are
several such holes at each end of the lever 14,
so that either connecting-rod may be attached
to sald lever at points nearer to or farther
from the pivot. Fast on the lever 14 is an
upwardly - extending tappet 16, which may
make contact with either of two fixed pins 17
on an arm 18, carried by the pivot 15, which
arm 1s prowded with an adjustable wewht 19.

- In rear of the arm 18 and also 'SLlpported

35
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~ boxes 32 in heads 33 of said cylinders.
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on the pivot 15 is a lever 20, having an up-

ward sector-shaped projection 21, on which

are prolecting stops 22 23. Finally on an
upward extension of the main supporting-

srave b-are stops 24 25, which limit the move-

ment of the upward extension 21 on its pivot
15. To the ends of the lever.20 are secured
connecting-rods 26, which are:jointed to the
valve-rods 27. The rods 27 are connected to
the valves 28 29, and these valves move in
cylinders 30 31 and pass through stuﬁinlg-
The
valve-cylinders 30 81 are open at their lower
end and directly communicate with the de-
livery-pipes 34 35. As-shown in Fig. 2, the
valves 28 29 are hollow cylinders open at
their lower end and provided with open pas-

sages 36 at their upper end. They are also

contracted in diameter at their middle por-
tions 37, so that at said middle portions there
1s considerable clearance between their outer
peripheries and the inner peripheries of the
cylinders 30 and 381, these clearances then
forming water - passages and operating as
hereln.—ltter deseribed. -

37 1s an inlet-pipe which is to be connected
with the service-mailn or other source of con-
stant supply of liquid under pressure. This

pipe communicates with a chamber 38 in the
casting 4, and the chamber 38 in turn com-
municates by ports 39 in the cylinders 30 31

with the clearance-spaces around the valves
28 29. Near the upper end of each cylinder
30 81 are ports communicating with the water-
passages4041,which connect with the passages
in the upper heads 3 or with the upper ends
of the cylinders 1 and 2. Near the lower part
of each cylinder 30 31 are similar ports which
communicate with the water-passages 42 43,
which lead to the passages in the lower heads
3, which in turn open into the lower ends of
main cylinders 1 and 2. |

The operation of the apparatus so far de-
scribed is as follows, the pistons 6 and 7 be-

1ng at the middle of thelr stroke and the other

partc; as represented in Fig. 1, it being fur-
ther assumed that the lower end of the de-

livery-pipe 34 is open while pipe 35 leads to

the upper level to which the water is to be

carried: The water entering under pressure

through the pipe 37 passes to the chamber 38,
to the middle ports of valve-cylinder 30,
around the valve 28, and so by passage 40 to
the space above the piston 6 in main cylinder
1. 1t thus may operate by its pressure to

which 1s unimpeded, since there is free water-
way through the passage 42, the lower ports
of valve- cvhnder 30, and pipe 34. On the

‘other side of the apparatus the water under

pressure passes through the middle port of

cylinder 31, around the valve 29, through the

passage 43, and so to the space below the pis-
ton7. In the main cylinder 2 the spaceabove
the piston 7 communicates by the passage 41

interior of the hollow valve 29 with the deliv-
ery-pipe 35, which pipe, as already stated,
may lead to the upper level to which the water
1s to be supplied. It will be obvious that under

piston 6 and below the piston 7. If we as-
sume that the space above the piston 7 is filled
with water and that the area of piston 6 is
equal to that of piston 7, then (excluding fric-
tion) the pressure exerted to force the water
from cylinder 2 to the pipe 35 acts upon an
area double that of the piston7. As the pis-

ton 6 descends piston 7 rises, the lever 14 tilts

to the left of the drawing, and the tappet 15,
which is in contact with the pin 16 on the arm

20, moves that arm to the left until it passes

a vertical line drawn through the center of
pivot-pin 15, when said arm, assisted by the
weight 19, falls by 1ts own gravity to the left
and meets the stop 23 on the upward projec-
tion 21 of the lever 20. Because the arm
strikes the stop 28 quickly by reason of its
fall, it suddenly tilts the lever 20 until the
projection 21 strikes the stop 24, and there-
after by reason of this gquick tilting of the
lever 20 changes the position of the valves 28

70
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force down the piston 6, the movement of
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‘the upper ports of valve-cylinder 31 and the

I10OC

these conditions the full pressure of the mains -
coming through pipe 37 is exerted above the’
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‘39 to -the reverse of that shown in the draw-
ing Fig. 1, and as a consequence of this

chanﬂ‘e “the water entering pipe 37 now passes

above the piston T and below piston 6. The |

water which is'above piston 6 escapes through
the passage 40, and so through the hollow V&Z.VB
928 to the delivery-pipe 34. The water which
is helow the piston 7 escapes through the pas-
sage 43, through the lower ports of “valve- cyl-
mder 31, which now come below the valve 29,
and so $0 pipe 85. This operation then goes
on continuously as long as a free outlet 1s per-
mitted at the pipe 34, but of course stops when
that-outlet is closed. Ittfollows,therefore,that
by reason of this construction I have added
to the head due to the normal water-pressure
exerted on the piston 7 the energy due to the
velocity of the efflux at the pipe 34, which 1s
exerted upon the piston 6, and hence the work
done by the two pistons’ 6 and 7 is sufficient
to raise at each stroke an amount of water
equal to the cubic contents of cylinder 2.
Referring now to Kig. 4, which, as already

) stated, represents the pipe service and appur-
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tenances of an ordinary dwelling-house, the
apparatus of Fig. 1 appears at A The pipe
37 passing throucrh the wall of the building
connects with the service-main, and the dellv—
ery-pipe 35 connects with tbe riser-pipe 44,
which delivers into the tank 45 under the roof.
Connected with the lower part of the tank 45
is a pipe 46, which delivers cold water from
the tank into the bath-tub 47 and sink 48. A
branch 49 from pipe 46 goes to the ordinary
kitchen-boiler 50 and through said boiler in
the usual way to the riser-pipe 51, which com-
municates with branches 52, which deliver hot
water to the tub 47 and sink 48. The deliv-
ery-pipe 34 from the apparatus A connects
bv a branch 53 with the hot-water heating ap-
paratus 53%, which is of any suitable construec-
tion, and with the sink-faucet 55* in the cellar
and also by the riser-pipe 54 with the faucet
55 at sink 56. A branch 57 leads ‘the supply
through the water-back of the range and boiler
to the hot-water faucet 58 at sink 56.

It will be seen from the foregoing that de-
livery-pipe 34 supplies escape-vents iIn the
lower part of the house—that 1s, 1in the cellar
and kitchen floors—while the pipe 35 supplies
the tank 45 under the roof, from which tank
by the pipe 46 the upper floor.is supplied.
Normally the apparatus A is at rest; but as
soon as any tap is opened, so as to a ford free
escape of the water from main cylinder 1
through pipe 34, then the apparatus will be-
olin to operate and will continue operating as
long as the tap 1s kept open. Of course the

more taps that are open on the lower floor the
less will be the resistance to the movement of
the piston 6, and hence the more rapid will
be the operation of the apparatus; but as long
as the apparatus is working at all 1t 1s cauns-

B

ing the water to be forced through the riser-
pipe 44 to the tank 45, which tank, it 1s of

course understood, 1s at a level higher than
that to which the water would normally_ be
forced by the pressure in the mains. It will
also be seen from the foregoing that the ap-

paratus after once it 1s mstalled requires no

attendant and in this respect is like a water-
meter. operating when the water 1s drawn
off and coming to rest when the outtlow 1s
stopped. ~ As a matter of fact it is a water-
meter requiring only the addition of any suit-
able counter capable of being operated by any
selected moving part. Thus, for example, in
Fig. 1 T have shown at 59 an ordinary coun-

‘ter, which may be placed in any convenilent

position and provided with the usual operat-
ing-lever 60, which lever is vibrated by means

ot a cord 61 and counter-spring 61%, secured
to the lever-arm 18. Of course I do not limit

myself to this particular counting device,
since after this explanation 1t, will be obvious

to any one skilled in the art how a suitable

registering device may be applied.

The effects of possible overflow of the tank
45 may be guarded against by any suitable
means. Thus, for example'., there may be an
overflow-pipe fixed at a given level, as indi-

cated at 62, which may connect with the sewer

or any other convenient point. In order that
the tank 45 may be kept filled when but little
or no water is being drawn off on the lower
floors, I arrange an ordinary float 63 1n the
tank, Whlch by means of the chain 64 oper-
ates the weighted lever 65, which controls the
valve 66 to open and close communication with
the escape-pipe 67. 1t will be seen that when
the water in the tank falls sufficiently the float
63 will drop and cause chain 64 to pull up-

wardly on the weighted lever 65 and cause it

to openh the waste-valve 66 and allow the wa-
ter to run until the tank 1sagain filled. When
the tank isfilled, the float rises and the weighted
lever 65 again closes the valve. This attach-
ment is antomatic and is intended to be used
particularly in the summer, when the house
may be closed. -

In the apparatus, as shown in Fig. 1, I have
attached the connecting-rods 12 13 to points
on lever 14 equidistant from the pivot 15. In
case it is desired to increase the lifting power
of the apparatus, of course at the expense of
the quantity per given time lifted, the con-
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nection of the rod 18 may be set inward on

the lever 14 toward the pivot-point, so that
the stroke of the piston 7 will be made less
than that of piston 6, and generally by suit-
ably setting the connecting-points of the rods
12 18 with respect to the pivot-point 15 any

120

desired relation of stroke between the two pis-

tons 6 and 7 may be established to suit vary-
ing pressures of the supply. Of course the
power of the lifting device is always depend-

125




~ent upon the pressure, the piston area, the

length of the stroke, the number of strokes
per given time, and it 1s to be understood that

-1t 1s within my Invention to vary that power
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“otherin the same time.

by changes in any of these several functions.
Thus, to 1llustrate, in the apparatus of Fig. 1,
with the connecting-rods fastened at the ex-
treme end of the lever 14, as shown, the pres-
sure may be regarded as constant, the number

of strokes per given time constant, but the

piston area is-doubled. As I have already
stated, .by changing the point of connection
of connecting-rod 13 to lever 14 I can increase
the power at the expense of quantity of water
lifted through decreasing the stroke, the pis-
ton area, pressure, number of strokes per
given time remaining the same. So, also, the
same result can be reached, other things being
equal, by changing the relation of the number

of strokes made by one pistonin a given time

as compared with the number made by the
Theseareequivalents
embodying my atoresald pr1n01ple

I claim—

1. The combmatlon with two motors con-
structed to be operated by liquid flow, of valve
mechanism for governing the supply and dis-
charge from each, connections between said
motors for causing them to operate in unison,
delivery - passages leading from said motors
respectively to waste and to a point at which
the liquid is delivered against resistance, and
means for regulating the. power of eaJoh of said
motors. -

2. The combination with two motors con-
structed to be operated by liguid flow, of valve

‘mechanism for governing the su pply and dis-
charge from ea,oh connections between said

motors for causing them to operate in unison,
delivery - passages leading from said motors
respectively to waste and to a pomnt at which
the liquid 1s delivered against resistance, and
means for regulating the power of said motors
relatively to one another.

3. Two motors and valves actuated thereby
to control the admission of liquid under pres-
sure to opposite ends of each; the said motors
being connected and operating conjointly to

force liquid from the exhaust side of one mo--

tor to a level above that due to the head cor-
responding to sald pressures, a high supply-
pipe leading from the valve of the latter mo-
tor and an ordinary service-pipe leading from
the valve of the other motor. |
Two motors and valves actuated thereby
to oontrol the admission of liquid under pres-
sure toopposite ends of each:; the said motors
being connected and operating conjointly to
force liquid from the exhaust side of one mo-
tor to a level above that due to the head cor-
responding to sald pressures, a high supply-
pipe leading from.the valve of the latter mo-

tor and a valved seivice or through pipe lead-

7'75,585

ing from the other valve for controlling the

escape of liquid from tho oxlmust side of the
other motor.

5. Two eylinders, ports leading to both ends
of the cylinders and an inlet communicating
with both sets of ports or passages,
rocating piston in each cylinder, means for
connecting sald pistons for conjoint operation,

and valves actuated by said pistons to control
the admission of liquid under pressure to said

cylinders; theaforesaid parts being construct-

ed and arranged to force liquid on the exhaust

side of one of said pistons to a level above
that due to the head corresponding to ‘said

-pressure, a high supply-pipe leading from the
valve of the last named piston and a service

or through plpo tor the valve of the other
piston.

) re’oip- -
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6. Two cylinders, ports leading to both ends

of the c¢ylinders and an inlet communicating
with both sets of ports, a reciprocating piston
in each cylinder, means for connecting said
pistons for conjoint operation, and valves ac-

3«

tuated by said pistons to control the admis- -

sion of liquid under pressure to said ecylinders;
the aforesaid parts being constructed and ar-
ranged to force liquid on the exhaust side of
one of said pistons to a level above that due
to the head corresponding to said pressure,
a high supply-pipe leading from the valve of
the last-named piston and a service or through
pipe for the valve of the other piston, and
means for suddenly reversing the position of
sald valves when said pistons reach the ends
of their strokes.

7. Twocylinders, ports leading to both ends
of the cylinders and an inlet communicating
with both sets of ports or passages, a recipro-
cating piston in each cylinder, a pivoted vi-
bratmcr lever connecting said pistons and
valves aotuated by said level to control the

admission of liquid under pressure to said cyl-

inders; the aforesaid parts being constructed

and arranged to force liquid on the exhaust

side of sald pistons to a level above that due
to the head corresponding to said pressure,
a high supply-pipe leading from the valve of
the last-named piston and a service or through
pipe for the valve of the other piston.

8. Two cylinders, portsleading to both ends
of said cylinders and an inlet between said
ports, a reciprocating piston in each cylinder,

a pivoted vibrating lever connecting said pis-

tons, a tappet on said lever, valves.operating
to control the admission of liquid under pres-

sure to sald cylinders, a pivoted vibrating le-

ver connecting sald valves, stops on said lever
and a freely-swinging arm disposed between
sald valve-lever stops; the said arm being op-
erated by said piston-lever to move into con-

tact with one or the other of said valve-lever

stops and thereby to actuate said valve-lever,

a high supply-pipe leading from the valve of
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one piston and a service or through pipe lead-

ing from the valve of the other piston.

9. In combination with a building, a reser-
voir, two pipe systems therein, one of said
systems having an outlet at a certain level and
the other having an outlet in said reservoir at
a certain higher level, and a source of water-
supply under pressure connected with said
systems, means actuated by the energy of dis-
charge of said supply at said lower outlet for

forcing a portion of said supply to said reser-

voir and means controlled by the falling ot

the water-level in the reservolr to open an out-

let in the first or low-level system to set in ac~

tion the said forcing mechanism to refill the
reservolr. | o

Intestimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses. |

AUGUST SUNDH.

Witnesses:
Wu. H. SIEGMAN,
I. A. YAN WART.
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