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To all whom it may concern: o
~ Beit known that I, EDWARD WALDRON, of

- Philadelphia, in the county of Philadelphia

‘and State of Pennsylvaunia, have invented cer-

tain new and useful Improvements in Rotary
Engines and Pumps; and I do hereby declare

~the following to be a full, clear, and exact de-

seription of the invention, such as will enable
others skilled in the art to which it pertains
to make and use if, reference being had to the
accompanying drawings, which form part of

‘this specification, in which—

Figuares 1, 2, and 3 show my invention as
designed for use as a lift or force pump, or

both, for water or other liquid, Fig. 1 beinga
sectional view on lipe C D, Fig. 2; Fig. 2, sec-

~ tion of same cut on line A'B, Fig.1; and Fig.

3, a plan of the case or cylinder. Figs. 4, 5,

~and 6 illustrate my invention as.a compound

- 20

‘balanced engine, Ifig. 4being a sectional view
on line G H, IFig. 5; Fig. 5, section of same on

~line B F, Fig. 4; and Fig. 6, plan showing rel-

ative positions of the cases and reversing-

- valves. TFig. 7 is section showing adaptation
~plan of packing-ring, and Fig. 9 ._di&metrical |

as hoisting and lowering machine. Tig. 8 is

- section of same.

My invention has relation to rotary engines

- and pumps; and it consists in the improve-
30

ments hereinafter described and elaimed.
In the annexed drawings, A indicates the

shafts, and A’ the drums. A? are piston or |

- vane races in the drums. A3, Figs.1 and 7,

- arerecesses 1n the drums, and in pumps are
35

for the purpose of enabling the machine to
carry around and discharge such dirt or other
substance as may pass in with the water or

- other liquid, but in engines are for the pur-

4o

pose of giving a freer egress to the water in -

case of priming. A4 Figs. 1 and 7, are circu-

. lation-channels in the piston or vane races in
- the drums of those machines which are in-

45

tended to be used for the above-named pur-

~ poses. B, B? B3 and B*show the pistons or
vanes. B° (and also B and B in Figs. 1and
- 1) are circulation-channels in the pistons or

All of the above-mentioned circulation-chan-

‘nels are for the purpose of allowing a free cir-

: .50- culation of liquids, fluids, or gases in the pis-

ton or vane races during the reciprocating
movements ot the pistons or vanes.

G are cylindrical tubes, solid or plugged in

their centers, and having spiral springs C/in-
serted into each end of them. D are the drum-
caps fitted and firmly secured to the drumj;

D D, Fig. 4, double drum-caps, by means of-

which the center and side engines are coupled.

55

D’ in Fig. 2 shows where one of the arms of -

the packing-ring and a portion of the pistons 6o

or vanes B* has been left out to illustrate a
part of the drum-cap, which is recessed for the
reception of one of the arms of” the packing-
ring, such recesses forming races for so much
of the pistons or vanes as travel between the

-arms ot the packing-ring. d’ are holes or open-

ings in the drum-caps, which (in conneection
with the tunnels A®in Figs. 1, 5, and 7, ex-

‘tending through the drum) are for the purpose

of opening communication between the spaces
intervening between the drum-caps and the
case or cylinder covers, so as to equalize the
pressure of the steam, water, or other gas or

fluid which may be in said spaces. D?are pack-
75

ing-rings, having arms D® projecting inwardly.
These arms, or those, portions of them which
are subject to contact with the case or cylin-

‘der, taper or diminish toward the center, for
the purpose of proportioning their friction-sur-

faces to the distance to be traveled under fric-
tion. | |

65'

70

8@'

A portion of the periphery of the drum-cap - '

or a portion of the inner periphery of the pack-
ing-ring, as shown in Fig. 4 and indicated by

the arrow 1, is recessed for the purpose of ad-

mitting the soft packing d. This

_ _ packing is
compressed by the gland D |

D are springs attached to the drum-caps,

and which bear on the packing-ring D? and

keep 1t and its arms in contaet with the case

or cylinder E. Where double drum-caps are

used'springs D3, Fig. 4, bear from one pack-
ing-ring to the other. | ”

- I“ are ports in case or cylinder.  m indi-

cates where the ports begin and end, and n »/

the extent of the eccentric curves. KE? indi-

cate the circulation-channelsin the cylinder or
case.” They act in conjunction with the eircu-
lation-channels B%in the ends of the pistons or

90
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| vanes, and are for the purpose of admitting 1oo
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the free ingress and egress of steam, water, or
other fluids or gases used to or from the piston
or vane races in the drum and drum-caps dur-
ing the reciprocal movements of the pistons
or vanes. L3 Ifig. 5, indicates bearing-sur-
faces in the ports of the case or cylinder.
These bearing-surfaces are for the purpose of
preventing an uneven wearing away of those
portions of the pistons or vane% which bear
against the inner periphery of the case or cyl-
mder

T indicates the ease or cylinder covers. G
is a metallic ring or cylinder, fitted to and tree
to move laterally on that portion of the case
or cylinder cover through which the shait

passes. It is keptin (,omact with the face of

the drum-cap by means of the springs &/, and
is prevented from revolving by means of tails
or lngs which project from 1t and fit into the
recesses f7 in the case or cylinder cover. A
portion of the case or cylinder cover under
this metallic ring 1s recessed for the purpose
of admitting the soft packing G*, which 1s
compressed by means of the gland G°. This

arrangement is for the purpose of preventing

the steam, water, or other fluids or gases which
may be occupying the space between the drum-

cap and the -case or cylinder cover from es-
caping by way of or coming into contact with
the shait.

H in Fig. 5 is the valve for controlling the
admittance and reversing the direction of the
steam. H’is a tunnel in said valve, and H?
the valve-seat. H? is steam-inlet for connect-
ing with steam-pipe, and H* steam-chamber.
H% is exhaust to low-pressure engines from
center engine, and waste-pipe from side or low-

pressure engines; HS Ifig. 6, ports 1n valve-

seats connecting with lower port of center
engine and upper ports of side engines; H’,
ports in valve-seats connecting with upper
port of center engine and lower ports of side
engines; -k ports in valy es; H°, exhaust-
ports in lex e-seats. |

The valve shown in Ifig. 7 1s for the pur-
pose of changing the actlon of the machine
from that of a m()tor to thatof a pump. 1 1n-

~dicates the valve, and I’ tunnel therein. . I#is

port 1n valve, &nd I® is valve-seat. 1°1s 1in-
duction to valve; LI, return discharge-pipe;
K, tank, and K’ overflow. L, Ifig. 6, is re-
Versmﬂ -valve lever-handle.

As in principle all these machines are &llkt,,,
no matter for what use they are intended,
though in some of the details of construction
in some of the parts there is a slight differ-
ence, such as larger and graduated ports 1n
the cases or ¢y 1111(1(,18 emd larger circulation-
channels in the pistons or vanes, and in the
drums of such of these machines as are in-
tended to be used as pumps or motors for wa-
ter or other liquid, and though the machines
can also be used as single or compound, and

in combination with arrangements intended to

increase their range of work, 1t 1s obvious
that when transmlttm power irom steam or
water or gases or ﬂulds the mode of action 1n

222,030

' each case will be the same; and it is also evi-
dent that, when transmitting power to water,
‘air, or other liquids or fluids, 1t will operate %o
in a manner alike with all of them. Hence
to explain the action of these machines 1t will
be necessary to do so under the following
heads: First, as a single engine transmitting .
- power from steam; second, as a lift and force 75
pump for water; third, as a compound bal-
anced engine driven bv steam; and, finally,
the armnﬂements used in {Jormecblon Wlth the
engine adapted as a hoisting and lowering
maohme using water. 30
First, as a steam - motor, 1"eference being
made to Fig. 5 and to center engine, Kig. 6.
If the reversing-valve I be turned so as to
bring its port H®over the port H°in the valve-
seat, the steam will enter the engine by way 8z
of the openings 4 and 1 in the lower port of
the case or cylinder, and its effective press-
ure will be delivered on the vane or piston B/,
causing the pistons, together with the drum,
drum-caps, and their packing, to revolve in go
the direction 1ndicated by the arrows. When
the piston B/ arrives opposite the opening 2 1n
the upper port the steam will escape, and
thereby relieve the piston of'its pressure before
it (the piston) strikes the inecline, which will g5
drive it toward the center of the drum; but
before this escape of steam takes place the pis-
ton B? has passed the opening 1 in the lower
port, and the other piston® follow in like man-
ner. One of the pistons will be always in con- 100
tact with that portion of the case or cylinder
which is nearest to the drum, and so prevent .
the escape of steam, which would otherwise
take place between the dram and the case or
cylinder on that side. -The packing-rings 1os
D? and their arms D? prevent the escape of
steam, which would otherwise take place be-
tween the faces of the drum-caps and the faces
of the cylinder. The eylindrical tabes and
springs move reciprocally with the pistons. r1o

( By means of the circulation-channels B® in the

pistons and E? in the case or cylinder the
steam has free ingress to and egress from the
piston-races, so that 1t cannot impede the pis-
tons in their reciprocal movements. The 113
steam escapes by way of the upper portin the |
case or cylinder and upwardly through the
port H71n the valve-seat, and, passing throua h
the tunnel H’, flows down through the ex-
haust-port Hg, and finally escapes by way of 1zo0
the exhaust H°. 1If the valve be reversed so
as to bring its port over the port H' in the
valve-seat, the steam will enter the engine by
way of the upper port-and canse the machine
to revolve 1n like manner in the opposite di- r2g
rection, the steam escaping from the engine
by way of the lower port in the case or eylin-
der, through the port H®in the valve-seat, and
through the valve and exhaust port, as before
described. Should either of the packing-rings 3o
D? permit the steam to escape into the space
intervening between the drum-cap and the
case or cylinder cover on that side, as much of

this steam will flow through the pressure-bal-




40 the drums of the side engines by means of
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ance holes d’ in the drum-caps and through
- the tunnels A®, which extend through the drum .
- and pass into the corresponding space on the
. other side of the machine, as will be necessary
5 to equalize the pressure on the outsides of
both drum-caps, and thus prevent the side
~ thrust which would otherwise take place, and
- the steam will be prevented by the shaft- pamk-
ing G G G* G® f7 from coming into contact
ro with or escaping by way of the shaft.
- Second, as a lift and force pump for water.
The machine, being caused to revolve in the di-
rection indicated b\ the arrows, IFig. 1, expels
the air through the upper port a,ud pmduces
15 -4 vacuuin or pmtml vacuum in the lower port
and 1ts connections. This causes the water to
rise and flow into the pump by way of the
lower port, when it is caught by the pistons
- or vanes and forced out through the upper
20 port. During thereciprocal movements of the
- pistons or vanes the circulation - channels B?®
“therein and E? in the case or ecylinder are in
communication; but each piston or vane, when
~at the end of its stroke toward the centu of
25 the drum,hasitscirculation-channel B closed,
" so that the water cannot flow around it a,nd
escape. Its circnlation-channel BT is open to
or acting in conjunction with the channel A* |
~1n 1ts racein the drumn. As the piston or vane
30 travels outwardly its circulation - channel BS
- opens and the commpunication between the
channels B7 and A* closes, so that when the
piston or vane is at the end of its outward
stroke the water cannot flow &round it and
35 escape on that side. |
| Third, a compound engine embmljmo my
improvements consists of three engines rest-
Cingonand trunetoone pair of shafts. Tl](, drum
ot the center engine IS (.,oupled or united with

~ double drum - caps. Said double drum - caps
are each substantially the same as two single
“dram-caps joined together by means of webb
or arms, or other equwalmt connections, and
45 are so constructed for the purpose of couplmn
the drums of the engines that when one is
moved it will carry the other or others with it.
~“The cases or cylinders of the center and side
-engines are bolted together, and each of the
e said engines is the same as that alre ady de-
‘scribed. The center engine is placed in a po-
sifion the Teverse of the side engines, so that
if power be applied on one side of the former
it will be on the opposite side of the latter.
55 This is for the purpose of as nearly as possi-
- ble balancing the weight of the steam on the
drums. The center and side engines all turn .
“in the same direction. Where thls balance of
- weight or pressure is not required two en-
6o gines or machines may be coupled, as above
-des:.cubed and it i1s obvious that any number
may be so coupled. In Fig. 6 the valve-seat
~only of one of the valves is %hown This is for.
the purpose of -illustrating more clearly the
65 relative positions of the ports in the valve-.
- seat; but in dBf:GI‘Ibl]Jﬂ the action in relatwn |

as a compound balanced engine, it will be nec-

essary to consider it as 1t would be complete -

1n all its details. The steam from the boiler

valve of the center engine by way of the inlet
H°.. The valve, as Shown in the drawings, is
shut. If the lever-handle L be moved to the
right, it will admit the steam to the center en-
gine by way of the upper port. At the same
time the valves of the side engines have been
opened to admit the steam bv way of their

lower ports; but it does not enter yet. The

steam will enter on top of the center engine,

and, bearing downwardly on the pistons or

vanes as they come into position, will turn said

engine in the direction lndlmbed by the arrow,

I‘lﬂ 0, carrying the side engines with it. As
l;he bteam escapes from the center engine it
will enter the side engines by way of their
lower ports, and in" its then expanded state,

to each other of the three enn*mes ‘combined

70

is admitted into the steam-chamber H* of the

75

80“

85

bearing upwardly on the pistons or vanes of

both Slde engines, will expend its force in mov-

ing them in the same direction as the center
engine. If the lever-handle be moved to the

left, the steam will enter the center engine by

QO

W‘L} ot the lower port,and the expanded steam

will enter the side engines through their up-
per ports, and the engine will tum in the op-
posite direction. |

- Fourth, as a hoisting and lowermn machine
using water. Water under pressure or from the
main enters on top of the valve through the in-
duction-port 15, Fig. 7. When the port 1?1n the

“valve isoverthat part of thevalve-seat marked

I° the valveis closed and the water cannot enter
the machine. If the valve be now turned so
that its port is brought inline with a port (not
shownin drawings) in the valve-seat, the water

port, and, bearing on the piston or vane B/,
will drive it in the direction of the lower port,
from wherice 1t (the water) escapes into the

tank K. The other pistons or vanes followin 1o

like manner, and in this way the.machine, act-
1ng as a water-motor, hoists the load. When
1t is desired to sustain the load thus elevated

1 the position to which it has been brought

the valve is closed, and the water, ha,vmo now
no outlet by way of said valve, preventg the
machine trom being driven in the opposite di-
rection by means of the weight or load. To
lower the load the valve is moved so as to
cause its tunnel, which is in communication

95

[00

105
will enter the machine by way of 1ts upper

115

120

with a return- port 1n the valve-seat, to.also |

overlap and open communication between it
and the other or inlet port, also in the valve-

seat, and the machine now revolves, and, act-
ing as a pump, draws the water from the tank
K forces 1t up by way of the said inlet-port
through the tunnel in the valve, down through
the return-port, and back into the tank by way

of the return discharge-pipe B4,

The speed of the machine can be controlled
by means of the valve.

1 wish 113 to be nuderstood that while I de-

125

13:_3'
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" seribe certain features of construction appli-

10

I35

20

cable to the apparatus as a pump alone—as,

for instance, the valve I and its appliances—

I do not herein claim such features, but re-
serve the right to incorporate and claim the
same 1n a separate application.

I have given my invention the title ¢ im-
provements in rotary engines and pumps;” but
1 do not wish to be understood as limiting my-
self to such application, as the 1mp10vementq
are equally applicable to water - meters. and
other contrivances, so that in details of me-
chanical construction and arrangement I de-
sire my claims to be construed broadly.

What 1 claim as my invention is—

1. In a rotary engine or motor, the packing-
ring D? having arms D? projecting inwardly,
In combination with the case or cylinder E
and drum-caps D, substantially as shown and
described. N .

2. In a rotary engine or motor, the packing-

- ring D?, with arms D% whose friction-surfaces

25

30

|'35

40
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diminish from the inner periphery of said ring
toward its center, whereby said surfaces are
proportioned to the distance traveled under
friction, 1n combination with the case or eylin-
der K ‘and drom-caps D, substé,ntially asshown
and set forth.

5. In a rotary engine or motor the combi-
nation of packing-ring D?2 hm*mg mwardly-
projecting arms 13, with dr'um-caps D, having

recesses for the reception of the arms, and

the case or cylinder &, substantially as shown
and set forth.

4. In a rotary engine or motor, the combi-
nation of the packing- rng2 havmg inwardly-
projecting arms D)°, with the drum A’ and
cylinder or case L, sa-id arms being in contact
with the surface of said drum, substantially as
shown and described. |

5. In a rotary engine or motor, the combina-
tion, with the case or cyhnd(,r H, drum A/,
and radially-projecting vanes or plstons B/, of
the packing-ring D? having arms D3, which
receive said vanes or pmtons and the drum-
caps D, substantially as shown and described.

6. In a rotary engine or motor, the double

drum-caps D D, in .combination Wlth the en-

oine cylinder or case E &ubstanmally as shown

and described.
7. In a compound rotary engine or motor,

the combination, with a center engine, of side

engines having reversed ports, substantially as
shown, whereby the initial pressure of the
steam or other gas or fluid in said eenter en-
gine is balanced by being admitted on the op-
posite stdes of said side engines, as described.
8. In a rotary engine or motor, the pistons
or vanes b/, having circulation-channels B® B®
B7, in combination with the drum A and cyl-
mder or case D substantially as shown and
described.
- 9. In a rotary engine or motor, the case or
cylinder K, having circulation-channels K2, in
combination with the circulation-channels B3,

'substantia-]ly as shown and described.

* 10, In a rotary engine or motor, the -drum-
caps D, having balance holes or opemngb d’,
in combmatwn with the drum having tunnels
A’ to permit equalization of pressure in the
spa’ces between the drum-caps and the case or

cylinder covers, substantially as shown and

described.

11, In a rotary engine or.motor, the combi-
nation, with the case or cylinder I, of the
drum-A, having circulation-channels A?, and

the vanes or pistons having channels B7, sub-

stantially as and for the purpose set forth.

12. In a rotary engine or motor, the shaft-
packing composed of ring (G, spring G, soft
packing G?*, gland G?, and recesses 77, con-
structed and combined substantially as and
for the purpose described.

13. In a rotary engine or motor, the drum

A’, having recesses A’ in combination with
the case or cylinder K, substantially as set
forth.

In testimony that I claim. the foregoing I
have hereunto set my hand this 29d d‘Ly ot
Mﬂw, 1879.

EDWARD WALDRON.

Witnesses:
M. D. CONNOLLY,
CHAS. I'. VAN HORN.
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