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1o c{ZZ *wlmm it MAY CONCErn - | |
Be 1t known that I ALBERT L. IDE, Of

~ Springfield, in the county of Sangamon, and
in the State of Ilinois, have invented certain -
useful Improvements in- Steam-

new and
Pumps; and do hereby declare that the fol-
lowing is a full, clear, and exact deseription |
- thereof, reference being bad to the aceom-
panying drawings, m%hmg a part Of 131:115 spect-
110&1:1011 1 whu,h-—- |
I‘lﬂ*ure 1 is a perspective view of my im-
| 215 a
plan view of the btemu valve and its opemtwe
mechanism detached from the pump. Fig. 3
‘1s a vertical longitudinal section of said pump
~upon a central lme and Kig. 4 is a horizontal
~ section of the same upon line & @ of Fig. 3.
Letters of like name and kind l“ufer to hike
| parts in each of the figures. |
~ The design of my invention 18 to increase
| the efﬁmenej and simplify the construction of

- steam- pumps to which end it COI]Slth prin-;
- cipally, as a means for operating the stcam-f -
‘valve of a pump, in a cross-head connected at

opposite sides by toggle-bars to or with Spring-

bearings that are. mpdble of movement at a

right dl]ﬁlb to the line of motion of the valve-

| -rod “hl(,h cross-head is connected with the

'L,Lttcr in such manner as to permit it to move
‘over the same without euodnement until the
- said toggle-bars are in a line with each other

and said head is at the neutral point, substan- |
-- tml]y as and for the purpose herelmﬁer spemi

ﬁed

‘as and for the purpose hereinafter shown.

In the annexed drawings, A represents the

) _Water cylinder, and B the steam-cylinder, of
-y pump, which cylinders are connected to-

~gether by means of 2 frame, and are prefem~ |
) blv cast with and form part of the same.

The inner end of each cylinder A and B is
L permanentlv inclosed by means of a head, «
~and b, respectively, while their outer ends are
111(,10:3@11 by removable heads « and b, re-
spectively, while the water- c;]mder IS pro-

vided with a valve-chest, C, air-chamber D,

and the usual system of v: Ilvcb. o
- A piston-rod, F, passes through suitable
stuffing- bozeb mto eueh of- the cylm_der A

- I'l\.,' ."'u_l
IL'\" "y,
II
1

It G(}nblth further' 1. the conatmctlon of
the valve- Opemtmﬁ mechanisimn, substantially

| and B, and upon the end contained within the

water- oy]mder has attached a plunger, while
upon 1ts opposite end, whlch 18 cm]tdmed
within the steam- (,Vlmder 18 secured.a piston,
J7, both of usual conbtructwn '

Upon the upper side of the steam mlmder
B is secured a steam-chest, G, which has a
eylindrical - interior that commum(,ates with
the interior of said ¢ylinder by means of ports
0?, which extend from the ends of the latter
upw&rd toward each other, and thence up-
ward, as shown in Tig. 3, and enter the lower
side of the steam- chest upon each side of its

longitudinal center. |
At points midway between the ports 2 and

‘.the, ends of the steam-chest (x, at each side of
“said' steam-chest, exhaust-ports ¢ pass out-

ward, and thence toward each other, and, unit-
ing .«:]JJ the longitudinal center of said steam-
chest, pass laterally outward, as shown in Fig.
4, and when the pump is arranged for use
connegt with an exhaust-pipe.

Of course but one set of exhaust-ports is re-
qulr(.,d for use, and the other may be closed.

Fitted within the steam chest G is a valve,
H, which has the general form of .a cvhnder
rmd so closely fills tlu, interior of said steam-
chest as to render the joint between their con-
tignous surfaces steam-tight without interfer-
ing with perfect freedom of motion of said
valve._ |

Within the perlphm 'y of the V%lve H are cut

-three eircumferential grooves, h h and M,

which divide said valve into four ciremnt’eren-

t1al  bearing-faces, #* and A3, that are equi-

distant from each other, and have each a
width slightly greater than the width of elther

-of*the ports b2

‘The ports »? are arranged at precisely the

‘same distance apart as are the inner bearing-

faces, h?,sothat when the valve H is placed mid-

- way betuﬂen the ends of the valve-chest G

said faces will eover said ports, while the ex-
-haust-ports g are located mldmw between said
faces h? and the outer faces h? when said valve
occupies the position named. |
The valve H has sufficient longitudinal mo-
tion to enable either of the 1}01135 b* to be un-
covered and connected with the groove or re-
cess i within the corre:s'p'omling end of said
valve, as shown in Fig. 3, and as said recess
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iq at all times in communication with the ex- | that projects horizontally inward from said
haust-ports ¢, such arrangement of said valve | steam-chest in a line with said valve-rod.
places one end of the cylinder B in communi- The length of each toggle-bar M is such as
cation with said exhaust-ports. | | to enable the valve-rod I to reach either limit
Qteam is admitted to the steam-chest G | of its motion when the springs N occupy their
through an opening, ¢, at its upper side and | normal positions; but when said valve-rod 18
longitudinal center, which opening or port has | m oved from one end of its stroke to the oppo-
such dimensions as to prevent it from being | site limit said toggle-bars will force said
in any degree covered by either of the faces /7 | springs ountward until said valve-rod has
The operation of the steam mechanism is as | reached the center of its motion and sald tog-
follows, viz: Upon the admission of steani to | gle-bars are in a line with each other, and af-
the steam-chest &, the valve H being at one | ter passing such point said springs will exert:
limit of its motion, said steam passes through | sufficient inward pressure to move said valve-
the recess h into the port 12, which is in com- | rod from thence to the limit of motion in such
“munication therewith, and through said port | direction. | )
b? into the cylinder B, when 1t operates to The valve-rod 1 is moved in opposite direc-
move the piston £/ to the opposite end of said | tions by means of a tappet-arm, I¥, which 18
evlinder. If, now, the valve H is moved to the | secured to the piston-rod F, and, extending
opposite limit of its motion, the steam-port 0?,"| vertically upward, fits loosely around said
which was before in communication with the | valve-rod, as shown in Fig. 1. When moving
induction-recess %, is placed in communication | toward the steam-chest & said arm engages
with the contiguous eduction-recess hi, and | with the head I, and moves the same and said
spent or dead steam is permitted to escape | valve-rod in such direction, while upon the
from the end of the eylinder B, where it has | return stroke of said piston-rod said arm en-
performed its legitimate office, while at the | gages with a collar, L/, that is secured upon
same time the opposite port, 1%, is placed in | said valve-rod, and moves the latter 1n the
communiecation with said induction-port &, and | same direction. | |
live steam is admitted to the said port, and While the mechanism desecribed will change
throngh the same to the corresponding end of | the valve H with considerable celerity after 1t
said cylinder, where it performs the office be- | commences to act, 1t 1s liable to fail when the
fore described. engine is running slowly, as in such event said
The construction of parts shown enables the | valve might be moved sufficiently to cut oif
valve H to work as freely under a pressure of | steam and cause the piston to stop without
steam as where no pressure exists, said valve | carrying the head 1. beyond the dead-pointor
heing perfectly balanced and free from the | neutral line, so as to enable the springs N to
friction common to those of other forms. act and the movement of said valve to be com-
In direct-acting reciprocating engines it is | pleted. To obviate this difficulty the head L
necessary that considerable space should be | is provided with an axial cylindrical opening,
left between the piston and cylinder-heads at | I, which extends from its outer end nearly to
each end of the stroke, or that the steam-valve | its inner end, and is open at the first-named
should be moved suddenly, so as to admit | point. | :
steam in front of the piston, for the purpose The valve-rod I is divided transversely, and
of checking its motion and returning it to the | each of its contiguous ends is provided with
opposite end of the cylinder, as otherwise sajd | an enlargement, 4, which has substantially the
piston is liable to be thrown against and | radial dimensions of the opening [, the en-
break the cylinder-heads when moving at a | largement of the section to which the valve H
high velocity, or to have its momentum ar- | is connected having such diameter as to en-
rested, before the valve is shifted, when mov- | able it to move freely within said opening,
ing at a low rate of speed. : | while the enlargement ¢ of the outer section
Experience having shown that the best re- | fills closely the outer end of said opening [,
sult is secured when the steam-valve is moved | and is secured therein by means ot a pin, U,
suddenly the full distance, I have adopted | or other equivalent device. The length of the
such method of operation, and employ the fol- | opening ¢ within the head L, and consequently
lowing described mechanism for accomplish- | the amount of longitudinal motion given to
ing the desired result: o | said head upon the valve-rod 1, just equals one-
A valve-stem, I, is connected with the valve | half the movement allowed to said head by the
H, and passes through a suitable stufting-box | toggle-bars M and springs N, 8o that when
outward upon an axial line, and has its outer | said head is moved in either direction 1t
end contained within a guide or bearing, K, | reaches the neutral point before its motion 1s
which is secured to and extends upward from | communicated to said valve-rod,-and, as a re-
the water-cylinder A. | sult, the valve H is moved entirely and in-
Secured to or upon the valve-stem I at a | stantaneously by the action of the springs, the
point near the steam-chest G when the valve | sole office performed by the arm-I being to
H is moved to the outer limit of its motion, is | move said head L to and slightly beyond the
a head, L, which has pivoted to each side one | point where the action of said springs com-
end of a toggle-bar, M, the opposite end of | mences. *_ |
which bar is pivoted upon a spring-bar, N, { Inconsequenceof the construction desecribed
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the speed of the pistoh has no bearing upbu |

the movements of the valve H, the changes of
position of the latter being made 1n preclsely-
the same time, whether the engine is run at a

N high or low mte of speed, so that said engine

can be made to work periectly while sufficient
~steam - is used to move its piston, however
slowly, from one end to the oppmlte end of its
~¢ylinder.

When the va,lve -gearing shown is emplm ed

it 18 impossible that the pmton should strike

~either ecylinder - head, as the instantaneous

throw of the valve efmseb the full pressure of
steam to be interposed between said piston
and the contiguous head just before the limit
of motion is reached in such direction, which

~ pressure will correspond to the velocity of said

pi‘%’[ml ‘whether high or low, and pmduce the
same 16bl1113 in each instance.
~-Having thus fully set forth the nature and
| merltb of. my mventlon, whfa,t I claim as new
15— |
1. As a means for Operatmﬂ' the steam-valve
of a pump, a head connected at opposite sides

by toggle-bars to or with spring-bearings that

are capable of movement at a right annle to

. the iine of motion of the valve-r od whleh head |

is connected with said valve-rod in sueh man-
ner as to permitit to move over the same with-
out engagement until the said toggle-bars-are
in a lme and said head is at the neutral point,
substantially as and for the purpose specified.
2. In combination with the steam-valve H,
the sectional valve-rod 1, provuled at 1ts umer-
ends with enlargements ¢, the head L, having
an axial qhndmcal opening, {, and engaﬂ*mg
with said enlargements, the collar 1/, the tog-
ole-bars M, pivoted each at one end tosaid head,
the spring-bars N, secured to the valve-chest
G and furnishing pivotal bearings for the
outer ends of said t0g ggle-bars, and the tappet-
arm I, secured upon and moving with the
piston- rod ¥, and arranged to impinge upon

said head L and collar L, said parts being

combined to operate in the manner and for the

-purpose substantially as shown.

In testimony that I claim the foregoing 1

have hereunto set my hand this 10th- danr of
April, 1879. | I
ALBERT L. IDE.
Witnesses :

HARRY L. IDD
OHAS A. ORR.
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