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To all whom z,t Moy COncern:

Be it known thatI, PHILIP FRANCIS ODDIE
civil engineer, a SIIbJ ect of the King of Gmat
Britain a,nd Ir eland residing at Oscher'sleben
near Magdeburg, Germa,ny, have invented

new and useful Improvements in Compensat-

ing or Equalizing Devices for Direct-Acting

Stea,m - Pomps, of Whmh the followmw is a,'

speclﬁcamon

My invention relates to a. eompensatmn"'

or equalizing dewce for du'ect dctlnﬂ" steam-
pumps.

The value of. my mventlon liesin the methﬂd
employed for increasing the effective power

.....

of the. compensator 111 the m1ddle of the-

stroke.

drawmo*s, in which—
Figure 1 represents the arran ﬂ"ement of the
rods or links operated by the cross - head,

whereby the excess of power of the pump-pis-

- of my mventlon |
form.

The improved arranﬂ*ement affords a very
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ton is transmitted to an equalizing-piston, and
the arrangement of the valve controlled by
the compensatmw piston. - Fig. 2 is a modi-
fied arrangement of the valve.
the valve arranﬂ‘ed within the hollow com-
pensating plston Fig. 4 is a modified form

good equalization of pressure, the pressure

means behind the piston being either wateror

air under variable pressure, or air and water
or other liquid can be employed simultane-
ously. Thepressing medium acting upon the

- equalizing-piston can, according t0 the pres-

entinvention, by meansof con venlent valves,

- be closed at certain times, whereby the pis-
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ton 1s prevented from actmw upon the pmnp—,

‘piston at inconvenient tlmes

~ q is the compensating eylinder, and b the
compensating piston or plunger.

cand d are
links or levers pivoted together at e.

lateral rod f and rests freely upon the equal-
1z1n g-piston b without being connected there-
The two levers ¢ and d are pivoted to-

'gether by means of a bolt e, upon which is

rotatably mounted a roller ¢, which can slide

in a slot A i in the cross-head % of the pump-

piston rod 2. The cross-head % is connected

with the steam- plston and pump piston rods | nutor pro,]eetmn 1 on the valve-spmdle

The mvention is 1llust1 dted in the &nnexed |

Fig. 3 shows

Fig. 5 is a,no‘nher 'modiﬁed

The';
lower end of the lower lever c 1S guided by a

maintained under constant pressure.

‘ners.

[ and 'z, which are guided in convenient bear-

‘ings m, mounted upon the engine - frame.

The space beneath the equalizing-plunger b
1s connected through a conduit » with an air
chamber or vessel o. The latter is partly
filled with oil or other liquid. The remaining
space is filled with compressed air, which is
In Fig.
1 I have not shown any means for accom-
plishing this end. It is obvious, however,
that this may be accomplished in numerous
ways. !
alr reservoilr, as shown at 6% Kig. 4, could be

For instance, a saitable compressed-
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connected bj, a branch pipe to the top of the

‘reservoir.o, a suitable valve o’ being arranged

in the branch- pipe to control tbe delwery
therethrough, asshown in Fig. 3. - Thepower
acting in the first half of the stroke upon the
equahzmﬂ‘-plunﬂ‘el is given back to the en-
gine during the seeond half of the stroke,
when the pressure acting upon the %team-plsﬂ

ton is reduced in consequence of the expan-

sion of the working fluid.

In orderto remﬂate thelength of Lhe stroke
of the steam and water pistons and to pre-
vent the compensating plunger from driving
the pump- pistonsagainstthe cylmder-covem

& valve p 1is arr&nwed in the conduit 7, which
connects the air vessel o with the interior of
the compensating cylinder @, said valve be-
ing positively closed before the pistons finish

their stroke. 'T'he pressure acting below the
plunger is cut off by closing the valve, and
consequently the piston is put out of action.
T'he valve can be controlled in various man-
It can, for instance, be operated by
means of a pivoted lever ¢, one end of which
constantly bears against the inner face of the
plunger, while its other and shorter end en-

‘gages a projection on the valve-spmdle, pro-
'V]ded with a valve-closing spring r.

- According to the modlﬁed arrangement in
Fig. 2 the valve is constructed as a piston-

- valve and is controlled by an arm s, secured
. The valve-
‘spindle passes freely through this arm and is
“constantly pressed downward by a spring /,

to the upper side of the plunger.

so as to maintain the valve in ifs open posi-
tion.
the per mlSSlb

On

If, however, the plunger has reached
limit of its outer stroke, the
“arm on the plunger comes in contact with a
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however,
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valve 1s raised and closes

dhar

2

the further ascent of the plunger the piston-
the connection be-

tween the eylinder and the compressor and

- reservolr, thus preventing the pressure me-
The nut

dium from entering the cylinder.
u can be adjusted so as to operate the valve
at any desired point of the siroke.

A further modification in the valve con-

sists in the conduit being in the form of a

pipe extending into the equalizing-cylinder.
This pipe is closed at the top and provided,
with lateral slots v near thereto.
‘T'he plunger is hollow and provided in its in-
ner end with a sleeve w, which fits tightly
upon the pipe.. Consequently the flnid passes
from the pipe through the slots and into the
pistons and eylinder. When, however, the
ptunger moves outward toward the end of its
stroke, the sleeve passes over the slots and
closes the latter, thereby preventing the driv-
ing medium from further entering the com-

-pensdtmg cylinder.

According to a modified construction the
operation is effected by the eross-head in such
a way that while the latter reciprocates in a
straight line the driven end of the lower le-
ver connected to the cross-head can move in
an arc described from its fulerum or pivotal

- point arranged in the axial line of the equal-

1zing-eylinder. The upper lever is extended
beyond its pivotal point, and to its extension
is linked a rod which is used asan operating
means for the valve-gear of the steam-cylin-

ders. To insure bafeby usually double le-
vers are arranged, in which case if distribu-

tion and expansion valves or slides are used
the extension.of the second lever serves for
operating the expansion-slides. It has been
practically proved that the ratio of motion of
the links i3 very favorable for the operation
of the valve-gear. The equalizing-¢ylinder
can of course he arranged either above or be-

low the cross-head of the steam cylinder and

pumps, orat the side if the latterare am*anged
Vertleally , -

Fig. 4 shows a simple and convenient
method of producing a perfect equalization.
The compensating cylinder, piston, rods,
cross - head, and leverage are the same as
shown in Fig. 1. The chamber ais filled with
oil, water, or other liquid to a certain height,
while the plunger of the compensator is hol-

~low and formsin its upper portion an air ves-

sel. 'T'he end of a pipe b, to which is attached
the small valve b', passes into the air-space
of the eompen%atm plunger. The other end
of the pipe 1s In communication with an air-
reservoir b° which is kept at the required con-
stant pressure by means of a4 small air-com-
pressor or by some other convenient source.
At the middle of the stroke the compensat-
ing plunger is in its lowest position and is
made to open this valve. Consequently air
18 admitted to the air vessel in the plunger
atthe pressureof thereservoir. Asthestroke
proceeds the plungerrises, the valve is closed,

e
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pands and decreases in pressure until the end -

of the strokeisreached. On the returnstroke
the reverse action takes place. The air is
compressed and 1ncreases in pressure as the

plunger descends until the middle of the
stroke is again reached, when the valve is

again opened and communication made with
the air-reservoir. Thus the pressure in the

‘middle of the stroke isalways maintained the

same as that in the reservoir. The liquid in
the chamber a serves two objects—first, by

| altering the level of the liquid the size of the

alr-chamber or clearance-space can be re-

75
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duced or enlarged at will, and consequently

the difference of pressure between the middle
and the ends of the stroke exactly regulated
to suit any given steam-pressure amd ratios
of expansioninthe main steam-cylinders; sec-
ondly, theliquid forins a seal around the plun-
ger, and thus prevents air-leakage throuﬂ'h

| Lhe stuffing-box gland.

I can of course w1l3h0ub depa,rtmﬂ' from the

principle of the invention also arrange that

the pressure at the extreme ends shall be the
pressure of the reservoir. It is then only
necessary to supply in place of the valve b an

auntomatic valve, which shall open and sup-
ply air whenever the pressure in the plunger

shall have fallen slightly below that of the
reservoir.
Fig. 5. In this case the air at the end of the
stroke 18 practically the same as the pressure
in the reservoir; but as the stroke proceeds
the alrin the compenmbm plunger descends
until the middle of the stroke is reached,

when the pressure is at its maximum. Afber
this the plunger begins to ascend, the air ex-
panding and falling in pressure to the end of
the stroke. T'he amountof this compression
is 1egul<tted as before, b) the height of the

oil in the ehamber ¢

flaving now par mcularlw deser 1bed and as-
cert uned the nature of thesaid invention and
in what manner the same is to be performed,
I declare that what I claim is—

1. In a compensator for direct- a(,tlnﬂ* en-
gines, the combination with the main p1bton-
rod provided with a cross-head, links pivoted
together in said cross-head, and one of said
links being also pivoted to a guide-rod, of a
piston working in a compensating cyvlinder
for transmitting to the main piston-rod in the
second half of the stroke, through the medium
of said links, the power stored up in the first;
half of the stmke, and means for arresting
the action of said compensating piston at pre-
determined points subst&utmlly as described.

2. In a compensator for direct-acting en-
gines, the combination with the main piston-
rod provided with a cross-head,links pivoted
together in sald cross-head, and one of said
links being also pivoted to a guide-rod, of a
piston workmﬂ' in a compensating cyhndel
for transmitting to the main piston-rod in the
second half of bhe stroke, through the medium

of sald links, the power stored up in the first

and the air ineclosed in the hollow plunger ex- | half of the stroke, and means operated by

QO
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Such an arrangement is shown in
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- said compensating piston for relieving the

pressurethereon at predetermined times,sub-

stantially as described.
3. In a compensator for direct-acting en-
gines, the combination with a main plston-

rod, prowded with a eross-head, links pivoted
mwether in said cross-head, and one of said

links being also pivoted to a guide-rod, of a

~ piston workmﬂ' in the compensating cy lmder

IO

- second half of the stroke, through the medium .-
of said links, the power stored up in the first

for transmlttmn' to the main piston-rod in the

half of the stroka, a compressor-flask in com-
munication with said compensator-ceylinder,

and a valve between said flask and cylmder |

and means operated by said compensating pis-
ton for controlling the admission of pressure

to said compensating (33 lmder subsmnmall}

a8 described.

20
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in said flask, a valve between said flask and
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4. In a compensator for direct- acting on-
frmes the combination with the main plStOIl-—

_rod prowded with a cross-head, links pivoted

together in said cross-head, a,nd one of said
links being also pivoted to a guide-rod, of a
piston working in the com pensating cy lmder

for transmitting to the main piston-rod in the

second half of the stroke, through the medium

of said links, the poweér stored upin the first

half of the stmke, a compressor-flask in com-

munication with said compensator-cylinder,.

means for maintaining a constant pressure

eylinder, and means operated by said com-
pensating piston for controlling the admis-
sion of pressure to said compensatmw cyhn—-
der, substantially as deseribed.

5 In a compensator for direct-acting en-

~ gines, the combination with the main p1ston-

md ELGOIIIDGI]SEL'EIHO’ cylinder, a piston in said
cylmdel and means for transmitting motion
from said second piston to the first, of a com-

~ pressor-flask, a valve between said flask and

45

~e¢ylinder, a- lever having one arm engaging

sald valve and another arm operated by said
second piston for controlling the admission
of pressure to said cyhnde1 qubqtantmlly as

. deseribed.

6. In a eompensatm fm dl:ect actmg en-

8

-gines, the combination with the main pistou-
rod, a compensating cylinder, a piston in said

cylmdm and means for transmitting motion
from said second piston to the first, o.f a com-
pressor-flask, a valve between said flask and

cylinder, and an arm on said piston engaging

a stop on the valve-stem for controlling the

action of said valve, substantially as de-
seribed. -

7. In a compensator for direct- -acting en-
gines, the combination with the main piston-
rod, a compensating cylinder, a hollow piston

of a compressor flask or reservoir, a pipe or
conduit provided with apertures on the sides

thereof, extending from said reservoir into
said hollow piston, and a sleeve on said pis-

ton adapted to close said apertmes substan-

tially as described.
8. Ina compressorfor direct- actmo' engines,
the combination with the main plston rod a

compensating cylinder, a hollow piston in
sald cylinder, and means for transmitting mo-
tion from said second piston to the first; of a
compressor flask or reservoir, a pipe or con-
duit extending from said reservoir into said

50
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in said cylinder, and means for transmitting
‘motion from said second piston to the first;

75

hollow piston, and a valve on the end of said

pipe adapted to be operated by said piston,

substantially as deseribed.

9. In a compensator for direct - acting en-

gines, the combination with the main plston-
rod, a compensating cylinder,; a hollow piston

30

in S&ld cylinder, and means for transmitting

motion from said second piston to the ﬁrst
of a compressor flask or reservoir, a pipe or

conduit extending from said reservoir into
sald hollow piston, and a valve on said pipe.

operated when the pressure in said compen- .

sating cylinder falls below that in the reser-

voir, 5ubstant1ally as described.
n testimony whereof ‘I have signed my

‘name to this specification in the presence of

two subsceribing witnesses.

PHILIP FRANCIS ODDIE.

Witnesses:
L. PALMER, -
- HERMANN HOPPE.

9o




	Drawings
	Front Page
	Specification
	Claims

