(No Model.) 2 Sheets—S8heet 1.

I. H. SPENCER.
FLUID ENGINE.

No. 533,616. Patented Feb. 5, 1895.
T Figs

3\0,%\

77 =
o |
<A )
f

N
\‘
N

&
|
|
I
{
f
!
|
|
|
&
NS

‘x
|
l
|

@)7 ’ o A 67
T2 1/4 =
¢ ‘ 55 | '
o4

( ) s SNAR

: )
Witnesses. ¢ Lreverzior.
& b Cotovarecls o Lra H. Sperccer.
oor! dz St By fees Atcorreey,

THE NORRIS PETERS GO, PROTO-LITHO.. WASHINGTON, D. €.




(No Model.) 2 Sheets—Sheet 2.
I. H. SPENCER. '

. FLUID ENGINE. '
No. 533,616. o Patented Feb. 5, 1895.

™

© @
o o
@B ¥

INTSRS

Lty 15,

SRR AN

UDNNNNN

9 A

% §'Z A % 7.,
‘e‘% S 8% 5 ;Qﬁ R of%
N .

N

>

(7
\\\\\\
\

W

A

o~

Fug 12

NN

S

SRR AN ’
X

il

ESES
Z )

LN i =i -

o m\\\\\w\\\\\\\\\\\\\x\\\s\\\\\\\\\\\n\\\\\\x‘\\\\\\\\\é

7SN

)
~N

Witrniesses: ITriveretor:

£&6 @‘Z«W v e H. Sperecer
By Ris Attor

HFaedd, % oL Yy fets recy,

THE NORRIS PETERS CD.. PROTO-LITHO., WASHINGTON, ©. £,




IO

~y
w1

20

25

30

35

40

50

UnNITeED STATES

PaTENnT OFFICE.

IRA II. SPENCER, OF HARTFORD, CONNECTICUT.

FLUID-ENGINE.

SPEJIFICATION forming part of Letters Patent No. 533,616, dated February .5, 1885,
Applieation filed June 20, 1894, Serfal Ko, 516,098, (No medel.)

To all whom it may concerr.:

Be it known that I, IrA H. SPENCER, 2 citi-
zen of the United States, residing at Har tford,
in the county of Hartford and State of Con-
necticut, have invented c¢ertain new and use-
ful Impxovements in Fluid-Engines, of which
the following is a specification.

This invention relates to fluid-engines or
motors, and especially to water-engines; the
object being to provide a motor of this char-
acter in whleh hammering or pounding of the
operating parts is prevented, and even and
noiseless working of the piston and valve-op-
erating mechanism assured, under constant
or variable conditions of speed or pressure,
by a construction having the important char-
acteristies of snnphmty, compactness, and
readiness of regnlation.

In the drawmffs accompanying and form-
ing a part of thls specification, Figure 1 is a
plan view of a fluid-motor eonstrueted in ac-
cordance with my present invention. IFig. 2
is a side elevation thereof. Fig.3is a trans—
verse section in line b—b, Fig. 2. Fig. 41isa
similar view in line c—c, Fig. 2. TFig. 5isa
central vertical section in line d—d Fig. 1,
showing the piston rising at the befrmmn@ of
a Stroke Fig. 6is a sunllar view, showmOF
the piston deseendinw at the beginning of the
opposite stmke. Fm 7 is a vertical section
in line : Fig. 8, showing the aumhary
valve in a posxtlon c:orlesponéhmr to Fig.’s.
Fig. 8 is a similar view corresponding With
TFig. 6. TFig. 9 is a vertical section in line
y—1/, Fig. 8, corresponding to Fig. 5. Fig. 10
is a similar view corresponding to Fig. 6; and
Figs. 11, 12 and 13 are transverss sections in
line z—z, Fig. 3, showing different positions
of the main valve.

Similar eharaetels designate like parts in
all the figures.

Aecordmv to my presentinvention, I mount
the main cylinder B, which -‘comprises also a
piston and means for connebtion with the ap-
paratus to be driven, upon a bed-plate, C,
which also forms one of the heads of the cyl-
inder, the other or upper hzad being desig-
nated in a general way by D. The piston 2
mounted within this cylinder in the nsual
manner, is actuated by a piston-rod, 3, pass-

ing through the head D, and surrounded by
packingrings, 4, having an adjusting-follower
5. - A body-portion or casting, designated in
a general way by E, is mounted beftween the
heads C and D, and has connection with the
upper and lower ends of the cylinder through
the short-sections of piping, 6 and 7, opening,
respectively,into the channels 8 and 9in said
cross-heads. The vertieally -disposed pas-
sages or ways 10 and 11, in said ecasting, are
connected with, and in line with, said pipe-
sections, and open into the valve-chest or cas-
ing 12, through the ports 13 and 14. Within
the main-valve cylinder, 15, formed by this
casing, thevertically-disposed piston-valve 16
works. Within a transverse portion, 17, of
the casting E, is a valve-seat, 18, in which the
valve 19, controlling the main fluid-supply, is
adaptedtooscillate. Packingrings, 20,and an
adjusting-follower, 21, are provided to com-
pensate for wear upon the valves. Thestem
22 of this valveis firmly secured to an actuat-
ing-link or lever, 23, controlled from the pis-
ton-rod 3 by meansoftheconnecting-rod 24, se-
cured tosaid piston-rod by the collar 25 and the
adjusting-serew 25’. The supply-pipe 26 en-
ters the casting K at the point 27, and controls
the channel or way, 28, leading to the ports 13
and 14;and also controls the smaller passages
or duets, 38 and 39, leading to an auxiliary
valve-casing, 29. Within this valve-casingis
an auxiliary or starting valve, 30, controlled,
through its stem 31, by the main piston-rod
3. The connection for said valve-stem com-
prises a connecting-rod 32, firmly secured to
the piston-rod 3, and having a sleeve 33 upon
its end, within which the valve-stem 31 recip-
rocates. Buffer-springs 31and 35, having ad-
justable stops, 36 “and 37, control the move-
ments of the auxiliary vcﬂve 30 and prevent
the oceurrence of shocks at the end of the
movements thereof. A pin- or needle-valve,
407, controls the passages or ducts 38 and 39,
while a port, 40, also supplied from the main
pipe 26, is controlled by a seeond pin- or nee-
dle-valve, 41. The port 40 opens into the
main-valve cylinder 15, and is adapted to
continuously supply a small head of water or
other fluid to the way 16" between the main
valve 16 and its cylinder 15. This head of
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9 533,616

water; it 'will' be cbserved; will: not:fow :into
the piston-cylinder B until the main valve 16
has been moved:sufficiently far to clear-one

-of the ports, 13 or 14; coutrolling the adwmis-

kle)

‘ 18

20

25

sion of water to the piston-ecylinder. The

movement of ‘said valve 16 is eontrelled by
the auxiliary valve 30, which acts:to reverse

the direction of movenients of the valve 16,

the main:exhaustbeing eitherthrough ports

18 and 162, bore 16% and ‘port 164 or directly

throngh port 14.

Whena supplyof waterisadmitted throughr
the pipe 26, a portion of it will flow through:
the ‘seat 28 into the way 88, from which it

will passpartly through theport 40 and partly
through the way 89. That portion of’ the
‘stream which goes by way of channel 39 will
énter the auxiliary valve-cylinder 29, and,in
accordande with the position in-which: said
auxiliary valve may be atthetime, will either
flow through the ports 42 and duct 42’ into
‘the vertically-disposed channel or way 43, or

else through said ports and the longitudinal |

bore 44 of the valve, port'45and the shorter
vertically-disposed channel or way 46 inline
with the way: 43, whenece the stream: will go
by way of one-of the ports 47 or 48 into the
corresponding end of the valve-cylinder-15.

~As soon as the water enters: this cylinder 15,
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< ooor falland will gradually uncover the port
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the valve 16 will move i a c¢orrespondingdi=
rection; and - will:nncover one of the ports i3
‘or 14 leading into the piston-cylinder B by
way of the passages 6-and 8;or 7 and 9. As

the'piston 2 will begin to correspondingly rise

49 in-the valve 19, whereupon the flow of ‘wa-
ter into the cylinder will be gradually in-
creased by the corresponding increase of the
port-area. As before stated, the uncovering
of the portin the valve 19 is effected by means
of the link or lever 23, operated from the pis-
ton-rod 3 by means of the connecting-rod 24,
‘When the piston 2 reaches the median line of
the cylinder, the port will have been entirely
uncovered, as shown in Fig. 12, the link 23
then lying in a horizontal position. If the
piston is rising, the further upward movement
thereof will gradually decrease the port-area
49 until the port is entirely closed, as shown
in Fig. 13. When the end of the stroke is
reached, the sleeve 33, acting upon the buffer-
spring 34, will raise the valve-stem 31 and
with it the valve 30, thereby reversing the di-
rection of flow of the stream entering the aux-
iliary-valvecylinder29. The inflowingstream
will then go by way of the ports 42 and the
bore 44 of the valve 30 into the lower end
of the cylinder 29, through the port 45, verti-
cal way 46, and port 48 under the lower end
of the piston-valve 16, and will raise said
valve to the position shown in Fig. 6, cutting
off the supply from the port 14 and causing
the port 13 to be uncovered. As soon as the
direction of flow into the cylinder B has thus
been reversed, the piston 2 will fall gradu-

soon asthe water enters:this piston-cylinder,

ally, by reason-of:the flow of the small stream

entering::the. port 40 inte the upper part of

the eylinder B through the port 13. . At the
gsame time the water above the.piston-valves
16 will be foreed through the port 47, vertical
passage 43 and duet 42”, into the valve-cylin-

70

der: 29, and through port 50 to-the lower part . '

‘of the eylinder 15, and thencs:out into the.

main exhaust 51. ~ As the piston 2 gradually
falls, the port 49 will-be uncovered; until the
full port-area is presented to the head of wa-
ter entering through the main supply chan-
nel 185 and the port; upon the continued fall
of the piston, will:then be as gradually cov-
ered againand the port-area diminished until
it  reaches zero; the speed of the piston, of

course, correspondingly and gradually de-.

ereasing until the end of its stroke is reached,;
when:the anxiliary valve will then be earried

35, from its upper to its lower position, and
the: entering stream will: then go through
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‘by thesleeve 33, acting upon the buffer-spring -

ports 42, duct 42" and vertical way 43, to port .

47, and into the upperend of the main-valve

-eylinder 15, causing the valve 16 to.descend,
close the port 13 and uncover portld. At

the same time the body of water under the
piston 16 is forced through port 48, vertical
way 46, port 45, eylinder 29and port 50, back
into the eylinder 15 and out throughthe main
exhaust 61, .

Trom the foregoing it will be seen that the
beginning of movement of the operating-pis-
ton 2-is not dependent upon the supply of
water thereto through the main: port 49, but
that a:fine stream; entering the cylinder 15
through the port 40, and entering the cylin-
der by way of one of the ports 13 and 14, is
sufficient to start the piston, and to carry it
in its stroke from one end of the cylinder to
the other, if necessary, so long as the small
head of water is supplied to the eylinder. It
is not necessary, however, that the entire
stroke be effected by the smaller head enter-
ing at the port 40, for, when the piston has
advanced a certain distance from sither eylin-
der-head, the main port 49 is gradually un-
covered by the link 23, and increased press-
ure applied to the piston to carry it forward
to the end of its stroke. It will also be seen
that after the maximum speed is attained,
the pressure gradually decreases, owing to the
correspondingly gradual reduction of the area
of the port 49, until the port 49 is entirely
closed and the only pressure applied to the
piston is the momentary pressure of the
smaller head of water entering through port
40, until the reversal of the main valve 16 by
the reversal of the auxiliary valve 30 due to
the action of the sleeve 33 upon the buffer-
spring. It will also be observed that the ex-

haust-ports in the main and auxiliary valves
are so disposed that there can be no back-
pressure in the various ways and channels.
A very perfeet control of pressure is ob-
tained by means of the two needle-valves 40
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and 41, each independently regulable, acting
in conjunction with the port 49, auntomati-
cally regulable from the main piston-rod.

I prefer to cushion the cylinder-heads of
the main-piston valve 16, as shown at 52 and
53, in order to prevent shoeks upon the main
valve. An additional cushioning effect is
also obtained, in connection with the auxil-
iary valve 30, by means of the adjustable buf-
fer-springs. Ialso provide valves, 54 and 55,
connecting with opposite ends of the main
¢ylinder B, in order to draw off accumulated
spent fluid when the motor is not in use.

A very compact, noiselessand easy-running
motor is obtained by this construection, en-
tirely antomatic in operation, self-adjusting
for wear and requiring no attention.

By means of the deseribed organization of
eylinders and pistons, valves, main ports, aux-
iliary ports and means for adjusting the aux-
iliary ports or passages, I produce a motor of
the class specified which is capable of adjust-
ment to operate smoothly and without jar or
shock at one speed under different pressures,
and also at different speeds under the same
pressure. By this means, therefore, the mo-
tor is adapted for general use, and does not
require to be specially constructed or propor-
tioned for the particular work and pressure
of water-supply under which it is to be used.

Having thus described my invention, I
claim—

1. In a fluid-engine, the combination with
the main eylinder and its piston, of mainand
auxiliary supply-ports, a main valve control-
ling the port-area of the main supply-port
and eonnected with and actnated by the main
piston, a piston-valve controlling the direc-
tion of the main- and the auxiliary-supply, an
auxiliary valve, means connected with the
main piston for controlling the movements
of said auxiliary valve, and piston-valve-con-
trolling passage-ways leading from the aux-
iliary supply-port and passing through the
auxiliary valve and alternately in communi-
cation with opposite ends of the piston-valve
in accordance with the movements of said
auxiliary valve, substantially as described.

2. In a fluid-engine, the combination with
the main eylinder and its piston, of a main
supply-port for said eylinder, a progressively-
opening and-closing valve connected with and
actuated by the main piston and controlling
the main supply-port and having its maxi-
mum port-area at the middle of each stroke,
two auxiliary supply-ports, a piston-valve
eontrolling the direction of the main supply
and of the first auxiliary supply, an auxiliary
valve, means connected with the main piston
for controlling the movements of said auxil-
iary valve, and piston-valve-controlling pas-
sage-ways leading from the second auxiliary
supply-port and passing through the auxil-
iary valve and alternately in communication
with opposite ends of the piston-valve in ac-

cordance with the movements of the auxiliary
valve, substantially as desecribed.

8. In a fluid-engine, the combination with
the main eylinder and its piston, of a main
supply-port, an auxiliary supply-port, a main
valve controlling the port-area of the main
supply-port and conneeted with and actuated
by the main piston, a piston-valve control-
ling the direction of the auxiliary supply, an
auxiliary valve, means connected with the
main piston for econtrolling the movement of
said auxiliary valve, and piston-valve-con-
trolling passage-ways leading from the auxil-
iary supply-port and passing through the
auxiliary valve and alternately in communi-
cation with opposite ends of the piston-valve
in accordance with the movements of the
auxiliary valve, substantially as deseribed.

4. In a fluid-engine, the combination with
the main cylinder and its piston, of main and
auxiliary supply- and exhaust-ports, a piston-
valve coutrolling the direction of the main-
and the auxiliary-supply and controlling also
the main exhaust, an auxiliary valve, means
connected with the main piston for control-
ling the movements of said auxiliary valve,
piston-valve- controlling passage-ways lead-
ing from the main supply-port and passing
through the auxiliary valve and alternately
in communication with opposite ends of the
piston-valve in accordance with the move-
ments of said auxiliary valve, auxiliary ex-
haust passages leading from each end of the
piston-valve and alternately having communi-
cation with a passage-way extending around
the auxiliary valve, a passage-way extending
around the piston-valve and in constant com-
munication with the main exhausts, and a
channel connecting said passage-ways of the
auxiliary and piston valves, substantially as
deseribed.

5. In a fluid-engine, the combination with
the main eylinder and its piston, of & main
supply-port and auxiliary supply-ports, a pis-
ton-valve controlling the direction of the
main-supply and of the first auxiliary-supply,
an auxiliary valve, means connected with the
main piston for controlling the movements of
said auxiliary valve, and piston-valve-con-
trolling passage-waysleading from the second
auxiliary supply-port and passing through
the auxiliary valve and alternately in com-
munieation with opposite ends of the piston-
valve in accordance with the movements of
the auxiliary valve, substantially as de-
scribed. :

6. In a fluid-engine, the combination with
the main eylinder and its piston, of a main
supply-port and auxiliary supply-ports, a pis-
ton-valve controlling the direction of the
main-supply and of the first auxiliary-supply
and controlling also the main exhaust, an
auxiliary valve, means connected with the
main piston for eontrolling the movements of
said auxiliary valve, piston-valve-controlling
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passage-ways leading from the seeond auxil-
iary supply-port land passing through the
auxiliary vaive and alternately in communi-
cationwith opposite ends of the piston-valve

5 in aceordance with the movements of said

auxiliary valve, auxiliary exbaust passages
léading from each end of the piston-valveand
alternately having communication with a
passage way extending arpund the auxiliary

-4 533,816

valve, & passagerway extending around the

piston:valverand in constant communication
with 'the main exhaust, and a ehannel con-
necting said passage-ways of the aunxiliary
and piston valves, substantially as described.
, IRA H. SPENCER.
Witnesses: = :
I'rED. J. DOLE,
RoOBT. V. RUDDELL.




