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To all whom it may concern:

Be it known that I, JAMES A. TILDEN, of
Hyde Park, Norfolk county and State of Mas-
sachusetts, have invented Improvements in
Fluid Engines or Meters, of which the follow-
ing description, In cmmeution with the accom-
panying drawings, Is a specification.

Myinventionrelatestoa water-engine,which
is also capable of being used as a fluid- metel,
and has for its objeet to produce an engine op-
erated without valves or valve-gearing, and
at the same time of simple and cheap construc-
tion.

The engine consists, essentially, of a eylm
derin which the main piston travels back and
forth under the pressure of the water or other
fluid entering the said cylinder, thus allowing
9 determined quantity of water to passthrough
the apparatus at each stroke, it being expelled
or exhausted from the space in the cylinder
toward which the piston is moved. 'The pis-
ton itself is made as a eylinder and contains
a-secondary piston, the two pistons and cyhn-
der being provided with suitable ports to con-
trol the flow of the water through the appa-
ratus and the consequent movement of the two
pistons. When the secondary piston makes
its stroke in the main piston the fluid in the
said main piston is exhausted, so that the to-
tal amount of fluid passing through the appa-
ratus at each stroke, and measured thereby,
congists of the exhaust of the main piston and
the cylinder added together. The admission
of fluid to the main cylinder on one side of
the main piston and 1ts exhaust on the other
side thereof is controlled by the secondary
piston, and the admission and exhaust of fluid
to and from the main piston to operate the
secondary piston 1s controlled by the main
piston, the exhaust-port of the secondary pis-
ton being opened by the main piston when the
said main piston has arrived at the end of its
stroke, by which movement the entrance of
the fluid to operate the secondary piston is
also allowed. . By this arrangement the main
piston completes its stroke in one direction,
the "secondary p:ston remainiug in the same

relative position therein, atter which the sec-

ondary piston makes its stroke, at the end of
which it opens the exhaust for the main pis-

| ton to allow the liquid which impelled it in

its last stroke to escape,and at the same time
admits the liquid to the cylinder on the other
side of the main piston to cause it to make its
return-stroke, at the end of which the second- 55
ary piston II}EII\.ES its stroke in the reverse di-
rection to that last described, and the opera-
tion goes on continuously.

The secondary piston will be spoken of as
bt&tlonary when it has completed 1ts stroke in 6o
the main piston and remains stationary rela-
tive to the said maln piStOIl although the lat-
ter, of course, is camy’mg the former with it
in makmg its stroke in the cylinder. By their
mutual control of one another each piston re- 65
mains stationary while the other is making its
stroke, since it is only when one has arrived
at the extreme end of its stroke that it brings
the proper ports in connection to cause the
other piston to make its stroke. 70

In the description the ports and passages
leading the fluid to and from the main cylin-
der to operate the main piston will be distin-
guished by the word ‘“main” from those ad-
mitting and withdrawing the fluid to and from 45
the main piston to operate the secondary pis-
ton, which will be called ‘“secondary.”

The main inlet-passage for the fluid 1s at the
side of the main cylinder, midway ot its length,
and the main piston is provided with an inlet- 8o
passage midway of its length, on the sameside
as the said inlet to the cylinder, while the sec-
ondary piston has a tubular passage extend-
ing across from side to side midway of its
]enn'th its direction being the same as that of 85
the two passages last described.

The pistons are of such length relative to
the length of their respective strokes that the
passages last described will never be wholly

| disconnected,and together form themain inlet- go

passage through which the flaid enters, to be

afterward directed to one or the other end of

the main cylinder, according to the position of
the secondary piston. Thetubular passage in
the secondary piston, atits end opposite to the g5
inlet-passage ofthe main piston, willbe brought
at the end of its strokes into connection with
one or the other of two ports in the main pis-
ton leading into the main cylinder at each end °

| of the s'ud main piston, respectively, the said ro0 *
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cylinder.

portsacting alternately forinduction and edue-
tion, like the ports of an ordinary steam-engine

The secondary piston, which i1s made as a
hollow drum, has two main exhaust-ports lead-
ing toits interior, and so located that when its
tubular passage is in conunection with one of

the ports of the main piston, as last described,

for the induction of fluid to one end of the cyl-
inder, one of the said main exbaust-ports lead-
ing to the interior of the secondary piston co-
incides with the other port of the main piston
for the eduction of fluid from the other end of
the main cylinder into the interior of the sec-
ondary piston, whence 1t flows out of the ap-
paratus by the exhaust-passages through the
side of the secondary and main pistons, so ar-
ranged as to remain connected during the en-
tire stroke of the main piston, just as the inlet-
passages and tubular passage of the secondary
piston remain always in cmmection, as previ-
ously described. |
The main piston 1s provided with two sec-
ondary inlet-ports on the same side as the main
inlet-passage, previously described, and so ar.
ranged that one is brought into connection

“with the inlet to the main cylinder at the end

of the stroke ot the main piston, thus admit-
ting the water into the main piston on one side
of the secondary piston to cause the latter to
make its stroke. The main piston 1s also pro-
vided with two secondary exhaust-ports prop-
erly located to be brought into coincidence
with secondary exhaust-passages through the
side of the main cylinder only at the end of the
stroke of the main piston.

The secondary exbaust-passage of the main
cylinder and the main exhaust-passages lead
to an exhaust-chamber from which the fluid
may be led by a suitable pipe, and the fluid
will apparently flow uniformly therethrough,
it entering first the main c¢ylinder on one side
of the main piston and passingout at the other,
after which it enters the main piston at one
side, and passes out therefrom at the other side
of the secondary piston. |

The fluid may, if desired, pass through the
apparatus in the opposite direction, 1n which
case what are described as inlet-passages will
become outlet-passages,and the reverse.

IFigure 1 1s a transverse section on line y v,
Iig. 2, of an apparatus constructed 1n accord-
ance with my invention; Iig. 2, a longitudinal
section thereof on line z z, If1g. 1; Fi
tial longitudinal section on line 2, Ifig. 1, show-
ing the Operatlon of the exhaust of the &,econd
ary piston; Figs. 4, 5, 6, side elevations of the
secondary and mam pmtons and cylinder, re-
spectively, 1n a position inverted relatively to
that shown in Ifig. 2.

The main eylinder « is provided with an 1n-
let-passage, b, at one side, midway between 1ts
ends, and with an exhaust-chamber, ¢, and ex-
haust-passage, d,leading therefrom,alsoplaced
midway between its ends,

g.3,apar-

248,679

~ The main piston e (shown as of alength con-
siderably more than half of the interior of the
cylinder)is provided with a maininlet-passage,

f, on the same side thereof as the inlet-passage

b,thetwo passagesd f being of such width rela-
tive to the length ot the stroke that they are
never wholly disconnected, as will be seen from
Fig. 2, where the main plston is shown at the
extreme end of its stroke.

The secondary piston ¢, fitted within the
main piston e, is made hollow, and provided
with a tubular passage, h,extending diametn-
cally across it in the proper direction to meet
the inlet-passage f of the main piston, and 18
of such width relative to the said passage that
it is never wholly disconnected therefrom, so
that the fluid entering the main eylinder at b
will always have a free passage to the oppo-
site end of the tubular passage /. The pis-
tons are prevented from turnming on their axes
to bring their ports out of proper position by
suitable guides, 2. (Sce Fig. 1.)

The main piston e is provided on the oppo-
site side to theinlet-passage f with two ports,
¢ 4/, leading from the inside of the said piston
to the main cylinder, at each end thereof, the
opening withinthe piston being so located that
the secondary piston never passes wholly be-
vond them in making its stroke, and at the end
of each stroke brings the tabular passage h
into connection with one of the said ports 2 ¢/,

The secondary piston ¢ is provided with two
main exhaust-ports, k &/, so placed that when
at the end of its stroke the tubular passage I
is connected with one of the ports, as 7, ot the
main cyliuder, the other port, ¢/, thereof will
be in connection with the corresponding ex-
haust-port %/, leading into the secondary cyl-
inder, 8o th"lt as the ﬂlll(] in entering, passes
through the passages b, j, h,and 2into the cyl-
inder a on one side of the main piston e the
fluid in the eylinder on the other side ot the
main piston will bave a passage through the
ports ¢/ k' into the secondarycylinder g, whence
it will pass to the exhaust-chamber ¢ of the cyl-
inder by the following passages. (Dest seen
in Figs. 1, 4, 5, 6.)

The secondﬂry piston ¢ has an opening, {, in
its side of such width that during its entire
stroke it remains in connection with the corre-
sponding passage m through the side of the
main piston, the outer portlons of the said pas-
sage m being extended, as shown at m/, Fig.
5, so that it remains in connection w1th the
port n through the side ot the main cylinder
duaring the entue stroke of the said main pis-
ton, and there is always a free exhaust-pas-
sage from the space in the secondary piston

around its tubular passage to the outside of

thecylinder, just as there is a free inlet for the
fluid through the passages b m f to the end of

the tubular passage h.
It will thus be seen that the ports ¢ ¢’ of the

main piston e are alternately inlet and ex-

| haust ports, being controlled by the secondary
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piston ¢, which acts as a valve therefor, and
while at one end of the sald main piston, as
shown in Fig, 2, admits the fluid fo one side
thereof through the passage 7, and allows it to
pass out from the other side thereof through
the passages #/ k' I m n. After the main pis-
ton has completed its stroke in one direction,
as is shown in Kig. 2, the secondary piston 1is
operated tochange the connection of the ports
1 4/ and cause the main piston to move in the
opposite direction, as follows:

. The main piston e¢1s provided with two sec¢-
ondary inlet-passages, o o/, on the same side
with the main inlet-passage 7, and so placed
that they are brought into connection with the
inlet b of the cylinder a, one at the end of each
stroke of the said main piston, the said pas-
sages leading to the space within the main pis-
ton at each side of the secondary piston, re-
spectively. The main piston is also provided
with secondary exhaust-ports p 9/, (see Fig. 3,)
leading from the ends of the 1nside space of the
said piston e to the outside, where the openings
are near the middle thereof and colne acainst
the innersurface of the cylinder a, which is pro-
vided with secondary exhaust-ports v #/, so lo-
cated as to coincide with the outer openings
of the ports p p/, respectively, only when the
main piston has arrived. at the end of each
stroke. The exhaust-passage p’ from one end
of the main piston e i1s thus brought into con-
nection with the corresponding exhaust-port
r’ to give a iree eduction-passage on one side
of the secondary piston at the same time that
the secondary inlet-port o 1s brought into con-
nection with the inlet-passage 0 to admit the

- water to the other end of the main piston to

40

act nupon the secondary piston.

The operation 1s as follows: The parts are
shown in Fig. 2 in the position assumed when
thie main piston has just completed a stroke,

the fluid having entered through the passages

45

55

60

b, f, h, and ¢ to one end of the cylinder ¢ and
passed out from the other end thereof through
the passages ¢, £/, [, m, and n. At this time
the secondary inlet-port o of the main piston
has been brought into connection with the in-
let-passage b of the cylinder ¢, admitting the
fluid to one end of the said piston to operate
on the corresponding end of the secondary pis-
ton therein, while the secondary exhaust-port

p’ is brought into connection with the second-

ary exhaust-port 7/ through the side of the

‘main cylinder to permit the fluid to pass from

the main piston at the other side of the sec-
ondary piston to allow the secondary piston to
make its stroke.
the secondary piston ¢ its tubular passage h
(without being at any moment disconnected
from the passage f) is brought into connection
with the port ¢/ of the main piston, thus per-
mitting the fluid to enter from the passage b
through the said port ¢ the end of the ¢ylin-
der which has just been exhausted, and at the
same time the exhaunst-port £ of the secondary

piston is brought into connection with the |

At the end of this stroke of

port ¢ of the main piston, allowing the water

or fluid to pass from the {ull end of the cylin-
der through the said ports ¢ £ into the second-
ary piston, and thence out through the main
exhaust-ports [ m n, as previously desecribed.
The main piston will thus be caused to make
1ts return-stroke while the secondary piston
1S earried with it, bat without movement rela-
tive to the main piston, until at the end of the
stroke of the main piston the secondary inlet-
port o thereof is brought into connection with
the inlet b and the secondary exhaust-port p
with the corresponding port » through the side
of the cylinder a, to thus cause the secondary
piston to make its stroke while the main pis-
ton remains stationary, and the operation thus
continues, each piston controlling the move-
ment of the other, and each permitting the
other tomoveonly when 1t has itself completed
1ts mnovement in either direction.

It will be seen that in an engine constructed
in this manner the only fitting required may
be accomplished by boring and tarning, thas
enabling it to be very cheaply construeted, and
at the same time the movements are very posi-
tive and certain. _ |

The engine will operate equally well if the
fluid enters at d and passes out at .

A piston-rod, 7,18 shown connected with the
main piston ¢, which may be employed to im-
part the power if the apparatus be used as an
engine, or to actuate recording or registering
mechanism if it be employed as a meter.

It is obvious that various modifications in
the constroction and arrangement of the parts
might be made withoutdeparting from the prin-
ciple of my invention. As, for example, if the
apparatus were to be nused only as an engine,
the secondary inlet-ports o o/ leading into the

' main piston might also serve as the exhaunst-

ports, the passages » ¢/ being placed at either
side of the main-cylinder inlet b,

The piston-rod ¢ may pass through a stuffing-
box or an equivalent in the main piston e at 3,
Iig. 2, and be connected with the secondary
piston ¢, as shown in dotted lines, so as to get
theentirestrokeof both pistons. Otherchanges
might be made, according to the purpose for
which the apparatas was to be employed, these
being enumerated merely to indicate that the
invention is not restricted to the precise form
shown.

By a slight modification in the position of

the ports the expansive force of a gas might
be utilized. |

I claim— _

1. The main cylinder and its inlet-passage,

and the main piston provided with a main in- .

let-passage of proper width to remain in con-
nection with the cylinder inlet-passage during
the entire stroke of the main piston, and with
two ports leading to the main cylinder at either
end of the said main piston, combined with a
secondary piston provided with a tubular pas-

sage, arranged toremain always in connection

with themaininlet-passage,andto be connected
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with one or the other of the ports of the main
piston, according to its position therein, sub-
stantially as described.

2. The main piston provided with ports lead-
ing to either end of the main cylinder, com-
bined with the secondary piston provided with
a tubular passage and with main exhaast-ports
arranged as described, whereby, when the tubu-
lar passage is in connection with one of the
main piston-ports, the other port will be 10 con-
nection with one of the main exhaust-ports of
the secondary piston, substantially as de-
scribed.

3. The cylinder provided with an inlet and
main exhaust-passage, and the main piston
therein provided with a main inlet-passage and
twomain ports leading to either end of the said
cylinder, and a main exbaust-passage, m m/,
adapted to remain always in connection with
the exhaust-passage of the ¢ylinder, combined
with the secondary piston and tubular and ex-
haust passages therein, to be alternately con-
nected with the main piston-ports and the main
exhaust-port [, leading from its 1ntertor and

adapted to remain always in connection with

the main exhaust-port m of the main piston,
substantially as and for the purpose described.

4. The cylinder provided with an inlet-pas-
sageand two secondary exhaust-passages,com-
bined with the main piston therein and the
secondary piston in the said main piston, the
main piston being provided withsecondaryinlet
and exhaust ports, arranged, as described, to
bring the inlet-port leading to one end of the
main piston into connection with theinlet-pas-
sage of the cylinder at the same time that the
exhaust-port leading from the other end of the
piston is brought into connection with one of
the exhaust-passages leading from the main
cylinder, substantially as described.

In testimony whereof I havesigned my name
to this specification in the presence of two sub-
scribing witnesses.

JAMES A, TILDEN,

Witnesses: _
JOS. P’. LIVERMORE,
W. H. SIGSTON.
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