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To all whonv it may concerm:

Be it known that I, EDWIN REYNOLDS, of
Milwaukee, in the county of Milwaukee and
State of Wisconsin, have invented certain
new and useful ImprovementsinSteam Pump-
ing-Engines, of which the following is a speci-
fication.

My invention relates to steam pumping ma-
chinery, and is designed to prevent accidents
thereto due tothestoppage of the suction-pipe
or like cause.

The invention consists in applying to the -

suction-pipe of a pumping apparatus a valve-
controlling device, one or more, connected
with the throttie-valve of the steam-pipe and
with an air-inlet valve communicating with

‘the vaecnum - chamber of the condenser, so

constructed and arranged thatit shall beactu-
ated and made to cut off steam and admit air
whenever the vacuum increases above a pre-
determined point. The stean:-valve mechan-
ism may be omitted, and merely the air-valve
be used. o

In the accompanying drawings, FFigure 11s
a side elevation of the condenser, showing
also the steanm supply and exhaust pipes of the
engine and the automatic device for admitting
air to the vacuum-chamber of the condenser;
Fig. 2, a view showing the steam and alr
valves both connected with and actuated by
the same piston; Fig. 3, a sectional view of
the condenser and regulating device arranged
to admit air to the vacuum-chamber thereof;
Fig. 4, a sectional view of the mechanism con-
trolling the steam-supply. Imay hereremark
that T make no claim separately to the steam-
controlling devices.

In the ordinary course of operating steam
pumping machinery there is always a liability
of the column of water or other fluid in the
suection - pipe being interrupted or broken
through clogging of the suction-pipe or ifrom
other cause, and in case of such interruption
the machine is suddenly relieved of its load,
as in one revolution the pump is filled with
fluid and in the next revolutionis empty, and

the plunger meeting with no resistance and

_50

being urged forward by the full pressure of |

the steam on the piston will in a very short
pime attain a dangerous velocity. Ior this

and other reasons it is deemed advisable that | required.

— |

an attendant shall always be at hand when
the machine 1s in operation.

I overcome the difficulty or avoid the dan-
cer mentioned by providing mechanism which
automatically admits air to the vacuum-cham-
ber of the condenser and thus neutralizes the
exhaust from the engine, or which thus ad-
mits and simultaneously cuts off the supply
of steam to the engine in whole or part.

Where very large and heavy machinery 1is

employed it will be found often desirable to
adopt both provisions; but for smaller or
lichter machinery the air-inlet valve may be
nsed alone. |

A, Figs. 1 and 2, indicates a tubular con-
denser; B,the suction-pipethereof; C,the vacu-
uni-chamber; D, the hot well, and E the Inlet-
nipe through which exhaust-steam from the
engine enters the vacaum-chamber ot the con-
denser:. The condenser is here represented as
having the vacuum-chamber and hot well con-
nected by tubes a, through which the steam
passes and in which it is condensed, the water
of suction-pipe B being caused to pass around
and between the pipes to effect such condensa-

' tion, this being a common and well-known

plan of construction. Thesuction-pipe B, by
which water enters the condenser, is the one
which is liable to elo2 or in which from one
cause or another the water-column is liable to
be interrupted.

I indicates the steam-pipe by which live
steam is supplied to theenginetorunit, which
pipe is provided with a throttle or othervalve,
(+, having a lever, H, attached to its stem, as
shown in Figs. 1 and 3.

I indicates a cylinder applied to and in com-
munication with suction-pipe B, and contain-
ing a piston, J, which is normally raised and
held up by a strong spiral spring, K, encir-
cling its stem L, which stem extends upward
and 18 connected by a link, B, with thevalve-
lever Il.

From the top of cylinder I uprights cr rods
N extend upward, carrying at the upper ends
a cross-bar,Q, through which passesathreaded
tubularsleeve, P, thelower end of which bears
upon the spring or upon a cap applied there-
to, so that the compressionand the consequent
lifting-power of the spring may be varied as
In practice the adjustment is such
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. that thespring shall overcome or withstand | tween the piston-rod and the steam-valve le-
... the normal suction of pipe B, with which its | ver in order to give the latter a longer move- 45 SRERNE
oo o lower end communicates, as stated, and as | ment. Any other suitable connecmon may,
-~ shownin Figs. L and 3. 'When, however thei:'however be adopted. i-i-i:-:f:ffag |
i 5 iplipe B is clogged or the inflow of waterisin | A welghted lever may obvmusly take the .
| . any way 1mpeded theinereased suction in the | place of the spring,. and 2 ﬁemble dmphraﬂ*m REEES
SEEE R ~ pipe draws down piston J and with it the pis- | mstead of the plston R 50- R
... .. tonrod, link M, and valve arm or lever H, | ~Having thus descllbed mv 1nventwn What | S
N ther'eby closmgthe Vaive partlally or entlrely, I claim is— | R
. 10 as the case may be, and in this manner sto ~| 1o In combmatlon w1th the suctmn-plpe of """"
S T T :pmﬂ‘ the engine or keepmg it at low speed. 5 a  pumping-engine and with a condenser, Q
oo 4Aosecond cylinder I is applied to the sue- | cylinder commumcatmgwmhthesuctlon -pipe, 55 0
I ;tlon_ pipe and provided, like the first, with a | a piston withinsaid e¢ylindersustained aga,mst. SRR
.o ... piston, J, spring K, and stem L, as shown in | the normal suction: theleof an air-inlet valve
o1 Higse 1 and 2: bub '11‘1813@3(1 of the cross-head | communicating with the vacuum-chamber of
RS U, 3"-md_tubulm sleeve the stem is threaded and | the condenser, a valve controlling the steam- . R
.., ocarrles a natand jam-nut, Q and Q', by which | supply,and conneetlno' devices, such as shown: 6@ SRR
| the compression of the spring may be regu- | and deseribed, eonnectmg the piston with the
T lated as required. 'The upper end of stem L | air-inlet valve and with thesteam-valve, srbi N
... 20 in this case bears the valve-plug R of a globe éstantlai]y as deseribed and shown. SEEE SRR
or other valve, 5, controllinganair-inlet pipe, 2. In combination with steam'supply plpe ------
T T, opening _11;n_tq the vacuum: chambel O of the . .F and 1ts valve G, condenger A, provided with- 6-3 xS
e -condensel U { air-inlet T, havmn valve S, wlmdel 1, com-
............. 7 Do long as the suction remains at its normal ;mumcatmg' with the suct:mnplpe of the con- _: SRR
iiiiiriiiiiniiii 28 ;Pﬂlﬂt in pipe B, thespring K, which is set for | denser, and piston J, mounted in said C}?llHdGIS: SRR
.. . ... a slightly- hlghel resistance, will hold: the | and connected with valves G and S, substan- S :
N jvalve -plug to its seat and plevent'the inlet Of% ;tlallya's and for the purpose set fOrth: NEREEEE 570 EERREEE
... ... alr to the ‘vacuum- -chamber; hence the suc- | 3. In combination with the suetion-pipe of. S EERE
----- tion of the air-pumyp, Wluch as usual, con- | a steam- -engine and with a condenser, a cylin-.
R 30 nects with the hot well, mlldlaw the exhaust . ;der commameatmg with the suction-pipe, a RO :
...  Steam from the Eﬂﬂ‘lne.mto and through the | piston within said eylinder sustained agamst -
R - condenser; but the moment the air inlet T is the normal suction of the pipe, an air-inlet 7 5 RN
... .. opened alr enters  the vacuum-chamber, thus | valve communicating with the vacuum-eham-
S T A neutralizing the vacuum therein and- causmn ‘ber of the condenser, and arod or conneeting: =
35 the engine to St0p for wmt Of _pow‘el _to -keepf | device connecting 'the:ljlstoll:and the air- mlet ..........
S it in motmn | valve, whereby an abnormal suction is: caused SRR
o In Kige 1 the_ two dex ]é.ces 3.16. Sh.own as sepa-. | to open the valve and admit air to the vacu- So SRR
N ;rately apmled to the suction-pipe and inde- um-chamber, substantially as deseribed.
7. pendent of each other, so that if one failsthe | = __ T DTUNTOT T |
40 other may still act; and in Fig. 2 the two de- | | EDWIN REYNOLDS.
- vices are shown combmed 1In one, the connee- |  Witnesses:
tion with the valve-lever being made thr ough I. H. REYNOLDS,
a pwoted arm, U which 18 iInterposed be- WM. D, HIESLAND.
i
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