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JOUN E. TYLER, OF ROXOBEL, NORTH CAROLINA.

MOTOR APPARATUS.

SPECIFICATION forming part of ‘Letters Patent No. 688,757, dated December

—

10, 1901.

Applicati_nn filed T:'ebrﬁa,ry 11,1901, Seﬂal No. 46,828, (No model.)

1o all whom it may concern:

Be it known that I, Joux K. TYLER, a citi-
zén of the United States, residing at Roxobel,
in the county of Bertie and State of North

Carolina, have made certain new and usefal |

Improvements in Motor Apparatus, of which

‘the following is a specification.

My invention is an improvement in motor

apparatus of the general class illustrated in

my former patent, No. 651,238, dated Angust
15, 1899; and the present invention consists

1n certain novel constructions and combing-

tions of parts, as will be hereinafter described

and claimed, whereby I am able to utilize

motion given a descending column of. water
In connection with a tank containing com-
pressed air to operate an ascending column
of water in a pipe leading from the maln tank
containing compressed air, and thereby oper-
ating a water-wheel by which motion may be
given to any desired machinery; and the in-
vention includes, preferably, a combination
of supply-pipes leading to their respective
main air-tanks, a discharge - pipe leading
from one of such tanks, and a compound ex-
pansion-engine whereby the ‘pistons operat-
Ing to give momentum to the columns of wa-
ter in the several supply-pipes may be oper-

‘ated expansively, all as will be hereinafter

described. . -

In the drawings, Figure 1 is a front eleva-
tion, partly in section and partly broken
away, 1llustrating my invention embodied in
a series of connected main tanks, with their
supply -pipes, and a discharge- pipe leading
from one of the tanks to discharge to the wa-
ter-wheel. Fig. 2 is a-vertical longitudinal
section on about line 2 2 of Fig. 1. Fig. 3 is
an end view, and Fig. 4 a sectional view, of
one of the piston-cylinders and its connected
parts, showing the cut-off for stopping the
supply of steam when the piston in the first
cylinder has reached its lowermost position
in order to permit the steam to operatfe ex-

pansively in the succeeding cylinders. Fig.

Fig. 6

o 18 a top plan view of the apparatus,

1s a detail sectional view illustratin g the com-
‘bound-engine construction, and Fig.7is a de-
tall view illustrating the valves employed in
~the tubes connecting the trough with the sup-
Pply-pipesleading to their several main tanks,
It should be nnderstood that my invention

minating at its u

of any approved style.

but, if desired, the nozzle

nhecting-pipe F

connection F is controlled by
opening check-valves F', which
permit the flow

could be earried out and operated in connec-
tion with a single main tank A, one discharge-

-pipe B,and one supply-pipe C—such as shown,

for instance, in Fig. 2—and while I prefer to
employ the plurality of parts shown in Figs.
L and 6 I do not wish to be limited in the
broad features of my invention thereto.

- In the construction shown the main tank

Ahasleading from it the upwardly-extending
discharge-pipe B, which communicates at its
lower end with the tank A, ator near the bot-

tom of the latter, and leads upwardly to a

proper height, it may be, say, from sixteen
feet or less upward to any desired height, ter-
pper end above the upper
end of the tank A, as shown in Fig. 2. Near

1ts upper end the pipe B is provided with a

discharge-nozzle B', controlled by a valve dis-
charging to a water-wheel D, which may be
- The valve controlling
this nozzle B may be used for the purpose of
starting or stopping the motor. . It will be no-

ticed that the pipe B is extended at B2 above

Lthe point of connection of the nozzle B, af-
fording an air-cushioning space above the
water in the discharge-pipe B and rendering
the flow of water from the nozzle B’ steadier;
may lead directly
from the upper end of the discharge-pipe B.
The water from the wheel D discharges to the
trough K, whence it is conducted in the con-
and discharges to the supply-
upper end of the latter. The
downwardly-
may open to

pipe Cnear the

C, but will close and check the flow of water
in the opposite direction, as when pressure is

exerted upon the column of water in the sup-

ply-pipe by the operation of the piston H, as
shown in Fig. 2. The pipe C, above the point
of connection of pipe F therewith, is formed
cr provided with a cylinder in which the pis-
ton H operates, and the piston H is operated
by a piston H', with which it is connected, the
latter being
piston H and operated by steam or other
power, as more fully described hereinafter.

At its lower end the pipe C opens. into the
‘maln tank A at a point which may be above

or below the normal surface of the water in
the tank A; but the surface of the water in

of water to the supply:pipe

preferably of greater area than
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the tank A must be above the connection of |

the pipe B with said tank, so that water stands
normally in the tank A, above the connection
of the discharge-pipe B therewith. Ordinarily
the level of -water in the tank A will be as
shown in Fig. 2, and in some instances the

water may rise and reach a level such as in-

dicated by dotted lines I in Fig. 2. At 1ts
juncture with the main tank the supply-pipe
C is controlled by a downwardly-opening
check-valve C', which may open to permit the
passage of the water into the tank when pres-
sure is applied by the piston 1, but will close
toprevent the passage orescape ol compressed
airup thetube C. In practice compressed alr
issupplied tothe tank Aabove the water there-
in by means of any suitable air-compressor,
and 1n

this tank at a suitable pressure, ordinarily of
about five hundred pounds to the squareinch.
Usually I adjust the pressure or tension of

the compressed air in the tank A in the pro-

portion of about one to two relatively to the

pressure upon the piston H-—that is to say,
if the pressure exerted by the under side of
the piston H is one thousand pounds per
square inch the tension of the compressed air
in the tank A will be about five hundred

pounds to the square inch.
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For my motor to give the best results it is
desirable that the water from the supply-
pipes should rush into the main tanks with
considerable velocity. When the pistons
make a downward stroke, the greater the ve-
locity imparted by them to the water in the
supply-pipes the greater will be 1ts momen-
tum, and consequently the greater will be the

quantity of water that will enter the main
‘tanks from the supply-pipes atter the pistons

have completed their working stroke and
ceased to act upon the water in the said pipes.
For the pistons to impart sufficient velocity

- to the water in the supply-pipes the pressure

50

per squareinch exerted by the pistons on the
water in the said pipes must greatly exceed
the pressure per square inch exerted by the
compressed air in the main tanks against the
incoming water. Therefore if the compressed
air in the main tanks is under a tension of

about five hundred pounds to the square

inch the pressure persquare inch exerted by
the pistons on the water in the supply-pipes

- should be aboutone thousand poundsor more.

55
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In starting the apparatus water may be
supplied to the tank A and to the discharge
and supply pipes to any suitable height, and

compressed air may then be supplied to the

upper portion of the tank A and will tend to
adjust the water to about the conditions
shown in Fig. 2. Then the compressed air

“will operate to force the water in the dis-

charge - pipe B upwardly and discharge it

from its nozzle B’, causing it to operate the
wheel D and pass on through the connection
F to the supply-pipe C. If now the piston H
be timed to properly operate, it will be given

practice I store compressed air In.

| in Figs. 1 and 5, it will be

688,757

part by its sharp downward stroke a down-
ward movement to the colunin of water in the
pipe C, which will operate to give suitable
momentum to the water below it, and conse-
quently when the said piston reaches the end
of its stroke the water below it will continue
to move until its mMomentuni is ovércome by
the pressure of the air within the tank A;
when the valve C' will be closed and the sur-
plus water .
wardly out of the discharge-pipe B, and the
operation will proceed as before, it being un-
derstood that the column of water in the sup-
ply-pipe C is elastic and slightly compressi-
ble and will operate by its compression, as
well as by its momentum, to secure a dis-
charge of the water from the supply-pipe C to
the tank A. As the water under the piston
H will continue to move after the piston has
completed its stroke and until its momentum
is overcome, a vacuum will be formed under

said piston, into which the water from the

connection I will flow, as will be readily un-
derstood from FKig. 2. '

In the operation of an apparatus involving
but a single air-tank and one supply-pipe C
and one connection F it is only necessary to
time the admission of power to the piston H’

75

in the tank A will be forced up-
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to secure the operation before deseribed, and

this may be readily accomplished by the
means presently described in con nection with
the compound expansion-engine; but when
several air-tanks are employed, as well as
a battery of supply-pipes leading thereto, it
hecomes necessary to time the operation ot
the several pistons for imparting movement
to the column of water in the several supply-
pipes in such manner as to secure the proper
operation thereof, as desired. "Thus in the
operation of the compound expansion-engine
pressure is admitted to the several cylinders
successively
multaneously in the final exhaust.

100

105

and is exhausted therefrom si-

110

Referring now to the construction shown

ploy several main tanks A, a, and o' and
provide supply-pipes C, ¢, and ¢’ in eonnec-
tion with the several main tanks, whileI only
provide one discharge-pipe and arrange that
to discharge from the central main tank, con-
nections J being provided between the main
tanks at their lower ends, to permit the eir-
culation of water, and connections J' being
provided at the upper ends of said tanks to
permit the cireulation of airat such points, so

the water pressure or level and the air-pres-
sure in tho several tanks will be the same

throughout the apparatus. It will be no-
ticed from Fig. 1 that I provide cylinders in

connection with each of the supply-pipes C,

such eylinders K, K', and K*being arranged
in series, the cylinder K exhausting by pipe

7 to the cylinder K’ and the latter exhaust-

ing by pipe %' to the cylinder K?, and the sev-
eral cylinders being provided with discharge-
pipes 1, 2, and 3 for the final exhaust, which

noticed that I em-
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a forcible downward movement and will im- | may be offocted simultaneously from the sev-
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aral cylinders, as desired. If now proper
valve mechanism be provided for admitting
pressure to the primary eylinder X and the

piston ' in such cylinder be operated to its

lowermost 'position, the steam therein will
pass through the pipe & and operate expan-
sively in the second cylinder X’ to force its
piston downward, and when such piston has
reached its lowermost position the steam will
pass from the cylinder K’ into the cylinder
K* and operate therein expansively to oper-
ate its eylinder in turn. It will be noticed
the pistons in the cylinders K, K', and K?
gradually increase in size, as is usual in com-
pound expansion-engines. The valve mech-
anism is shown in Fig. 6 and includes a rod
L, suitably ported at [ and movable longitu-
dinally across the pipes 1, 2, and 3 when the
rod L is moved to the right from the position
shown in Fig. 6.

in full register with the steam-pipe leading to
the primary eylinder K. Thisrod I. has four
ports—onefor the pipe leadin gfromthe boiler
and one for each of the three pipes through
which steam escapes from the cylinders. It
will be understood,; however, that if the con-
struction shown in Fig. 6 were employed with-

out any cut-off for shutting off the supply of

Steam through the supply-pipe to the primary

cylinder the live steam would continue to low
into the primary cylinder and thence into the
secondary cylinders after the piston inthe pri-
mary cylinder had reached its lowermost posi-
tion. Ithereforeprovide means for cutting off
the supply of steam to the primary cylinder
when the piston thereof has reached jts lower-
most position, which cut-off mechanism may
be as shown in Figs. 3 and 4, In which is pre-
sented a cut-off including a eylinder M, hav-
Ing1ts piston m connected with a cut-off valve
M', operating across g pipe N for supplying
live steam to the primary cylinder K. Steam
is admitted to the cylinder M by a valve O,
operating in a pipe or valve-casing O’ and
ported to admit steam to the eylinder M when
the piston H',carrying the valve O,hasreached

its lowermost position, as shown in Fig. 4, |

Thus the pressure of steam acting upon the
piston m will operate to cut off the supply of
live steam to the eylinder K, and when the
supply of steam to the piston m is eut off by
the upward movement of the valve O the
piston m will be operated by a spring m/ to
reopen the cut-off valve M’ and leave the pipe
N unobstructed, except for its sliding valve.
L, as before described. This sliding valve 1
is operated by a cam-disk P on a shaft P,
which is geared with the shaft D’ of the wa-
ter-wheel D, so the operation of the water-
wheel will effect a proper movement of the
rod L in one direction, the movement of the
rod in the opposite direction being effected
by means of the spring Q, (shown in Fig.
1,) operating, preferably, within a casing, as
shown. Manifestly the casing Q', as shown

in Fig. 1, may be an air-cylinder, and the pis-

1n quick suceession.

In the position of parts
shown in Fig. 6 the supply-port !’ is shown _
aceordingly, or, if

pipereceiving the water from

upon the column
‘power devices for operating said s

| as sot forth,

3
It

ton Q° may be packed therein and
by compressed air instead of
and this may be preferred in
eration of the apparatus. |

In the operation of the described construe-
tion it will be seen the several pistons will op-
érate upon their respective columns of water
As amatter of fact, they
might operate simultaneously, except for
their operation by the expansion of the ex-
haust-steam from the preceding cylinders,
and their operation is practically simultane-
ous, they foreing their columns of water down-
wardly into their respective main tanks and
such water being forced upwardly through
the discharge-pipe B, leading from the cen-
tral main tank, as before described.

Where desired, thenumber of supply-pipes
may be varied, it being understood that where
they are multiplied to any great extent the
size of the discharge-pipe may be increased
desired, discharge - pipes
may be provided in connection with each of
the main tanks and operate upon individual
water-wheels secured upon the same shaft,
as will be understood from dotted lines in
Fig. 1. |

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— ' - o

1. Anapparatus substantially as described,
comprising a main tank closed at the top and

by the spring Q,
the practical op-

arranged and adapted to receive and retain:

within its upper portion compressed air sup-
plied thereto,a discharge-pipeleading upward
from said main tank, an outlet water duet or
nozzle at or near the top of said discharge-

pipe and leading therefrom to g water-wheel,

a valve by which to control the passage of
water through said outlet duet or nozzle, a
water-wheel to which wateris discharged from
sald discharge-pipe throu gh said duet or noz-
zle, an upper tank recelving the water from
sald wheel, a pipe conducting the water from
sald upper tank to a supply-pipe, a supply-
sald
and discharging downward into |
tank, and a piston arranged to operate upon
the water in said supply-pipe, substantially
as set forth. | |

2. The combination substantially as de-
scribed of the main tank elosed at its top and
arranged and adapted to receive and retain
within its upper portion compressed air
plied thereto, a disGharge—pipe'leading'
ward from the main tank, a supply-pipe lead-
ing downward to the main tank and arranged
to receive the water discharged by the dis-
charge - pipe, a piston arranged to operate
of water in the supply-pipe,

means operated upon by the water discharged
from the discharge-pipe, and connections be-
tween said means and the devices supplying
power 10 operate the piston whereby -
trol the operation of such piston substantially

upper tank
sald main

ystem,

operated -
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3, Aridpparatussubstantially asdescribed,

comprising a main tank closed at the top and

arranged and adapted to contain compressed
air in its upper portion, a discharge-pipe lead-
ing upward from said main tank, an outlet
water duet or nozzle at or near the upper end
of said discharge-pipe and leading therefrom,

a water-wheel to which water is discharged
through said duect or nozzle, an tipper tank

elevated above said main tank, said upper
tank receiving the water from said wheel, a
supply-pipe receiving the water irom sald up-
per tank and discharging such water down-
ward into said main tank, and a piston ar-
ranged to operate upon the water in said sup-
ply-pipe, substantially as set forth. _

4, A motor apparatus substantially as de-
scribed comprising a main tank, a series of
supply-pipes discharging thereto and adapb-
od to contain columns of liguid, pistons oper-

~ ating upon the columns of liguid in the said

pipes, and a compound expansion-e ngine hav-
ing the pistons of its primary and secondary
cylinders connected with the first said pis-
tons and discharge-pipesleading upward from
the main tank and arranged to supply the wa-
ter to the upper ends of the supply - pipes

“which discharge downward to said main tank,
substantially as set forth.

5. In an apparatus substantially as de-

seribed, the ecombination of the main tank,

688,757

I the upper tank, a discharger from tlie main

tank to the upper tank, a series of supply-
pipes leading to the main tank, the series of
pistons for opérating upon the columns of wa-

ter in said supply-pipes, feeding connections

between the upper tank and the supply-pipes,

the comipound expansion-engine having 1ts

several pistons arranged to operate the pis-
tons of the supply-pipes, and a cut-off in con-
nection with the primary cylinder whereby
to shut off the supply of steam when the pis-
ton of said cylinder has reached the end of its
stroke whereby to permit the steam to operate
expansively in the secondary eylinders, sub-
stantially as set forth. _ '
6. A motor apparatus substantially as de-
seribed, comprising a plurality of main tanks,
a single upper tank, a discharge-pipe leading

upward from the main tank, and discharging

into the upper tank, a number of supply-
pipes leading from the upper tank downward
to the main tank, a number of pistons oper-
ating upon the fluid in the supply - pipes,
whereby to foreibly discharge such fluid to the
main tank, and acompound expansion-engine

for operating the said pistons, substantially
‘as set forth. |

| JOHN E. TYLER.
Witnesses: |

SoLoN C. KEMON,

PERRY B. TURPIN.
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