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To all whom it may concern:

Be it known that I, THOMAS J. BARBOUR a
citizen of the Umted States, residing in the
city and county of San Francisco, in. the State
of California, have invented certain new and

useful Improvements in Pump Valve Mech-
anism; and I do hereby declare that the fol-

| -lowmﬂ' is a full, clea,r a,nd exact description
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thereof .
The present mventlon relates to certaln new

and useful valve-operating mechanism for
use in connection with piston or plunger

pumps, differential or otherwise, which con-
sists in the arrangement of parts and details
of construction, as will be hereinafter fully

set forth in the drawings and descrlbed and

pointed out in the speelﬁcatjmn

The invention is more particularly adapted |

to pumps working under a heavy load; and

1ts object 1s to pr owde suitable valve- actuat—

ing mechanism by means of which the closing
of the valves is positive at the end of the

stroke of the pump, thereby preventing loss
through the valves and at the same time shoek

from the closing of the valves, and in so ar-
ranging that a lmuted movement may be per-
mltted the valve, so as to eompensate for dirt
the valve and its seat and in providing means
by which the stroke Of the valves may be in-
creased or decreased, as may be required for
the working ot the pump.

For a eomprehenswe understandmﬂ' of the

invention reference must be had to the ac-

companying sheet of drawings, forming a part
of this application, wherein—

Figure 11s a longitudinal seetlonal view, in

side elevatwn of the pump, partly broken -

away. Fig. 21sat0p planview thereof. Fig.
3 is an enlarged detail view, partly oroken
away, of the part& lllustmted in Fig. 1; and
Fig. 4 is a rear end view in eleva.tmn of the

n pumbp, the chamber for the outlet-valve be-

5%

ing partly broken away.

Any suitable style of pump may be em-
ployed; but in the present instance I have
illustrated my invention as being applied to
what is commonly known as a “dlreet-act-
ing differential plunger crank and fly-wheel
pump” as a convenient type, and in the draw-
ings the numeral 1 is used to designate the

_ sucmon valve and 2 the dlscharﬂ'e-valve,whlch

chambers 54 Figs. 1,2, and 3.

nection 30.

are located and work in the valve-chambers

3 4, respectively, which chambers are con-
nected by the waterway 5. "T'he valve 1 con-

ed valve-seat 6, while the valve 2 controls the

outflow of water from the plunger or pump

barrel 7 into the water-chamber 8 through the
ported valve-seat 9. These valves or the

‘movement thereof are controlled throun'h the
medium of suitable mechanism driven dlreeb

from the crank or power shaft 10, which op-

erates the plunger 11 through its connection
thereto by means of the connecting-rod 12.

To one end of the erank or power shaft 10

is secured the worm 13, which meshes with
| worm-wheel 14, a,tt&ehed to the forward end
of the shaft 15, &ndnﬂed parallel to the pump

proper and- at right dngles to the crank or
power shaft 10, Flb 2 of the drawings. In
this manner motion of the crank or power
shaft is transmitted to the valve-operating
rod or shaft 15, which shaft or rod at its rear
end carries a ' worm 16, which in turn meshes

to the axis of pump- cyhndets
are fastened two segment-cams 19 20, set dia-

metrically opposite each other,which are used

for the purpose of regulating or controlling
the movement of the suction and discharge
valves and at the same time to transmit mo-
tion from the cross-shaft 18 through suitable
connections to the stems. or rods of said
valves. These segment-cams, although cam
levers or eccentrics may be used in heu there-
of, work in adjustable slot cross- -heads 21 22,

whlch are connected tolower end of eonnect—
ing-rods 23 24, which in turn are adjustably
a,ttached to 1ock levers 25 26, fulerumed to
brackets 27, conveniently bolted to the valve-

of each fulclumed 1ock lever is attached to
the upper end of a valve-rod 23 by link con-

stuffing-boxes 31 in the cover of each leve
chest or chamber 3 4, and the lower end of
each terminates within a cushion chamber or
socket 32, carried by each valve 1 2, and the
head 33 thereof rests upon or works against
an elastic cushion -84, fitted therein. This

head or collar 33 presses upon the elastic

These valve-rods 28 work through
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trols the inlet of water from the suction-pipe -
5" into the valve-chamber 3 through the port- -
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with worm-wheel 17, mounted upon one end

‘of a cross-shaft 18, extendmﬂ' at right angles
On this bhrl;fﬁ
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- cushion upcn thc downstroke. of. thc valve--‘ thc;_ plunger has-#ma,dc i_:ts.:full,.i.n:wardi stroke,

- rod and forces the valve gradually to its seat:
- and upon the upstroke of the valve-rod en-
- gages the cover of the cushion chamber or
socket and raises the valvc mcchamcally and |
- positively from its-seat. -
------------ T—-h—c----f-c-rm—---cf----t—h—c---ca-mq---IQ----2—0-----wcrk1 ngin th c-_'---
- slot cross-heads 21 22, is such as to pcrmlt of

‘the inlet and outlet valves being opened and.
“closed quickly and to remain open or closed
o :durmg the greater part of the plunger or pis-
~ ton’s stroke, the-action of the cams upon the:
. valves bemﬂ' as follows:
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piston appr cdches the end of its stroke when
discharging,

~ increasing elastic pressure on the valve until |-

- just as’ thc plunger reaches the end of the:
stroke, the valve meantime being almost
closed by the pressure of the clcsmﬂ' mechan-
~ ism,whentheupward pressure upon thc valve

~ ceasing (due to the plunger having reached

upon its valve-seat without jar or shock and

held firmly against its- seat, so as to prevent
| - By reason of
' the elastic connection or cushion inter posed
“between the valve and valve-rod it is appar- |
ent that the valve may give or adjust itself

“to any irregularities in the valve-seat due to | rock-lever connected to each Valvc rod, and

slip-or loss throngh the lev

- dirt-or foreign matter resting thereon or un-

- evenness in thc seat itself. |
| stood that during the working of the dis- | vers, substantially as. dcqcmbcd
charge-valvethe suction-valyve remains closed: |-
‘and'is kept closed by reason of the adj ustment
~of its cperatmg mechanism until the dis-
. charge-valve-is seated and the plunger com- |
- mences torecede or move in a reverse diree-|
—-1
S same manner as the dlscha,rge valve, begins '.
| tc cpcn or unscat 1tself and ccntmucs untll | .

s

tion, when the suction-valve, operating in‘the'|

- As the plunger or

It will be under-

‘thedischarge-valve remaining closed orseated
during such movement.
from. the plunger or pump-barrel 7 into the

- The water forced

water-chamber 8 is discharged through the

By means of the adjusting screws or nuts

a a' the connecting-rods 23 o4 ‘may be raised
-or lowered, so-as to increase or decrease. the
movement cf the fulerumed levers 25 26 and

“throw off thc valve-rods 28 in order to increase
the valve 2, due to the action of |

- the cam 19 upon- the upper portion of the
cross-head 21 and the movement of the rod:
- 23 and fulcrumed lever 25, is bcmg gradually
forced toward its seat 9 by the inward move-
ment of the valve-rod 28 until just as the
~ plunger reaches, say, one- quartcr of an inch
~ from the end of its stroke, its velocity being
~ greatly diminished and the valve area- bemﬂ'f_ |
- correspondingly less, the cpcratmcr mcchan-:
ism is so adjusted that at this point the pres-.
‘sure of the head of the valve-rod upon the rub-
ber cushion of the valve exercises a gradually- |

or decrease the lift or movement of the suc-

tion or dlschargc valves, 80 as-to compensate
_f01 any lost motion in thc valve meechanism.

Hamncr thus described my invention,what

1 claim as -new, and desire-to secure by Let-
ters Patent of thc United States, is—

1. Inapump of the described character lthc

combination with an inlet and a dlscharge-
valve, of valve-rods each having a lost-mo-

tion connection with one of said valvcs COoNi-

35

| outlet-pipe- 5°, while the water drawn mtc -
“valve- chambcr 3-through-suction:pipe§ g~
conveyed or drawn into the Va,lvc-cha,mbcm:
-through the waterway connection 5.

6o
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prising a socket,a head working freely there- .
in, and an clasmc cushion in sald socket be-

twccn the same and said head, a:fulerumed -

rock- lcvcr ccnncctcd to each Valvc rod, a ro-

._tatmg shaft carrying cams, ccnncctlons be-
tween each cam and one of said rock-levers,
and mechanism opcmtcd from the- power-
‘shaft of the pump for-imparting motion: to -

‘| said rotating shaft, substantially as-described.
the end of ity stroke) the valve 2 is seated |-

8o

2. Ina pu mp-of the character described, the .

valve, of valve-rods each having a lost-mo-

‘tion connection with one of said’ Va,lves com-
| pl‘lSlIlU" a socket, a head working freely there-
in, and an e]astlc cushion in said socket-be-
tween the same and said head, a-fulecrumed

‘mechanism operated from the: pcwcr-sha,ft of
the pump for positively rocking said: rock- lc

In testimony whereof I hereunto a,fﬁx my

signature, in presence of two- Wltncsses, this:
__ f26th day of January, 1899. o

THOMAS J BARBOUR

Wltncsscs S
- F. M. LELA_ND
N. A AckEr.

_ccmbmatlcn with:-an' inlet and a dlscha,rge =
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