N. McCARTY.
PUMP.
APPLICATION FILED APR,17,1911.

1,014,242. ‘Patented Jan. 9, 1912,

s -
D — /
///,,;:/%/ %

Inventor

ibnessed Norman Helaris,

oo 2Lk
(v | PDap A
a trornelyes



10

15

20

25

30

25

40

45

- of liquid fuel

50

- BB

UNITED STATES PATENT OFFICE.

NORMAN McCARTY, OF INDIANAPOLIS, 'INDIANA, ASSIGNOR TO ATLAS ENGINE
WORKS, OF INDIANAPOLIS, INDIANA, A CORPORATION OF INDIANA,

- PUMP,

1,014,242,

To all whom it may concern: -

Be it known that I, Norman MocCarry, a
citizen of the United States, residing at In-
dianapolis, in the county of Marion and
State of Indiana, have invented a new and
useful Pump, of which the following is a
specification, e

The object of my invention is to produce
a two-stage pump of such character that im.-
perfection of action of the valve between
the two sections of the pump will be auto-
matically compensated so as to prevent ex-
cessive delivery from the high stage side,
and so as to permit automatic cleansing of
the intermediate valve if the imperfection
of the action thereof is due to sediment.

The accompanying drawing, which is a
vertical section, illustrates my invention as-
sociated with automatic speed --controlled
mechahism by means of which the discharge
from the high pressure side may be auto-
matically varied. ' .

In the drawing, 10 indicates the main
pump body having a low pressure chamber
11, a high pressure chamber 12, an inter-
mediate valve chamber 13, intermediate
valve seat 14, passage 15 connecting the low
pressure chamber with the valve chamber
and passage 16 connecting the intermediate
valve chamber with the high pressure cham-
ber. Arranged to seat upon seat 14, so as to
normally prevent back flow from the high
pressure chamber to the low pressure cham-
ber, is a valve 17 which is normally held to
its seat by means of

a strength but little greater than the suction

value of plunger 25. The inlet 19 will be

supplied with an inwardly opening check
valve 21 of ordinary form. Leading from
the valve chamber 13 is a delivery outlet 22,

‘provided with an outwardly opening check

valve 23 which delivers into a line in which
a comparatively high pressure is maintained,
the pump being primarily designed for use
ini delivering successive measured quantities
to an internal combustion en-
gine of the slow combustion type where the
liquid fuel is delivered through a nebulizer
into a cylinder in which a preliminary high
pressure, say five hundred or more pounds,
has been attained. Projectable into and out
of the low pressure chamber 11 is a low pres-
sure plunger 24 and projectable into and out
of the high pressure chamber 12 js a high
pressure plunger 25.

Specification 6f Letters Patent,

Mluid from chamber 12
a spring 18 which is of |
. flow to the low pressure
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Any suitable mechanism may be provided
or properly moving the two plungers and
the mechanism shown in the present draw-
ing is merely illustrative of one form. In
the form shown the high pressure plungeér
is given a uniform stroke by means of a pit-

'man 31 and eccentric 82. A link 33 connects

34 which is connected

pitman 81 with a lever
with an intermediate

to a lever 35 provided

fulerum slot 36 fulerumed upon a sliding

fulcrum 87. The opposite end of lever 35 is
connected by a link 88 with the low pressure
plunger 24." Fulerum 37 is slidably mount-
ed in a slot 89 formed in a suitable support-
ing bracket 41 and is connected by link 49
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with the lever 43 which, in turn, is connect- -

ed by a link 44 with a speed-controlled gov-
ernor 45, - '
In the normal operation of the apparatus

thus far described glunger 24 is withdrawn.

during the time when blunger 25 is being
projected and upon withdrawal of plunger
24 fluid will be drawn into the low pressure
chamber 11 past check.valve 21, Upon the
inner movement of plunger 24 the fluid
within chamber 11 will be driven through
passage 15 past valve 17 and through pas-
sage 16 into chamber 12, the check valve 93
preventing flow through the outlet passage
22 at this time because the chamber 12 is
in condition to receive the charge. Upon
the next outstroke of

will make an instroke which will drive the
out through outlet 22
17 preventing return
chamber, and the
low pressure plunger will be drawn -out-
wardly so as to draw an inward charge into
the low pressure chamber 11, So long as
valve 17 properly seats itself so as to permit
only so much fluid to pass from chamber 11
to chamber 12 as will be driven thereto by
the inward movement of plunger 24, the ap-
paratus thus far described will work entirefy
satisfactorily, but when this apparatus is
used as a pump for delivering “successive
governed quantities. of liquid fuel to an in.
ternal combustion engine there is _always
possibility of sediment in the fuel and if
this sediment lodges on the valve seat, or
if for any other reason the valve fails to
make a tight closure, the outstroke of the
high pressure plunger 25 will produce a suc-
tion effect in chamber 11 which, 'if the in-
stroke of the plunger 24 be less than the

past valve 23, valve
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undesired quantity of oil to be drawn over
into the high pressure chamber and deliv-
ered from it to the engine, thus causing the
engine to race.
culty therefore I provide a passage 51 which
leads downwardly from the valve seat 14
and at the lower end of this passage I form
a valve seat 52 onto which is pressed a valve
53 by means of a plunger 54. The plunger

B4 is urged into position by a spring 55

which is of sufficient ‘strength to hold the
valve 53 seated against the action-of the low
pressure plunger 24, the spring 55 being
thus considerably stronger than spring 18

but weaker than the check valve 23. Plun-

ger 54 and spring 55 are carried in a casing
36 threaded into main body 10 and the cas-
ing is provided with suitable outlets 57.
The operation of this relief device is as fol-
lows: If, for any reason, valve 17 does not
properly seat upon an instroke of the high
pressure plunger 25 then liquid from cham-
ber 12 will be driven by plunger 25 through
passage 16 and chamber 13 downwidrdly
through the valve seat 14 and passage 51
past valve 52, instead of passing upwardly
through-the outlet 22. - This downward flow
of liquid across seat 14 will serve to clear
the seat of sediment and permit ths valve 17
to properly seat upon the next cycle of op-
eration provided that imperfect seating of
the valve was due to sediment and the opera-
tion of the device will therefore serve merely
to miss one or two deliveries of fuel to the
engine. If, however, there occurs any fault
in the structure which prevents the proper
seating of valve 17 for any material length
of time the engineer will notice that fuel
from the pump 1s being discharged through
the outlets 57 at each stroke of the pump and
he will thus know that the pump is in need
of repair. Under any conditions however
there can be no continued maximum deliv-
ery of fuel to the engine at a time when
much less fuel is demanded by reason of the
load and consequently there can be no possi-
bility of racing the engine. It is not abso-
lutely essential that the passage 51 lead

downwardly from the valve seat 14 or that

the valve seat 52 be upwardly presented but
I deem this arrangement the best that can
be made because then the direction of flow
of liquid through passage 51'will be more
likely to clear sediment from the valve seats.

In order that the function of the escape
valve 53 may be thoroughly understood the

~ action of the pump will be traced under such
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conditions as to cause a discharge of the oil
through this valve. With the parts in the
position shown in Fig. 1 a downward move-
ment of plunger 25 will create a vacuum
Within. the chamber 12 and passage 16 and
if the valve 17 be properly seated there will

be no flow of oil from the low . pressure

In order to avoid this diffi--

in normal course; otherwise the

1,014,242

chamber 11 through passage 15 except as a
result of the downward movement of
plunger 24. The movement of this plunger
is a variable one concurrent with the move-
ment of plunger 25, the movement of
plunger 25 causing a swinging of lever 34
and a combined swinging and oscillation of
lever 35. Downward movement of plunger
94 will project a measured quantity of oil

from chamber 11 through passage 15 past

valve 17 into passage 16 and chamber 12,
this amount varying from one or two drops
to a full charge, depending upon the speed
of the engine and its fuel requirements by
reason of the action of the governor 45

'upon fulerum 37. On the up-stroke of

plunger 25, which generally has a volume
displacement greater than plunger 24, that

' amount of oil in chamber 12 and passage

16 which has been delivered by the previous
action of plunger 24 will be ejected past
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the check valves 23 and delivered to the

engine through its atomizing nozzle. If
valve 17 be not properly seated however at
the time of the in-stroke of plunger 25, the
oil in chamber 12 and passage 16 will be
driven backwardly past valve 17 into cham-

90

ber 11.  On the next down-stroke of plunger -

95 and a concurrent downward or inward
stroke of plunger 24, and with the valve 17
unseated, the plunger 25 will have an im-
proper suction effect upon the inlet valves
thus drawing into the pump structure an

excessive amount of oil and enough to fill

the entire interior of the pump. If it were
possible for the next up-stroke of the
plunger 25 to deliver this excessive amount
of oil to the engine the engine speed would
be enormously increased and the engine
would “run away” and the governor
would lose control’ of the pump. Instead
of such an improper action however the next
up-stroke of plunger 25 will discharge the
excessive amount of fuel from- pas-
sage 16 past valve 17 and, chamber
11 being full’ and wunable to accom-
modate this excessive amount, because the
upward
yield an equivalent volume to the volume
displaced by’ the concurrent upward move-
ment of plunger 25, the excessive oil will
be driven out of the pump chambers past

movement of plunger 24 does not.
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valve 53, because the resistance to the open- ’

ing of the check valve 23 is much greater

than the resistance of spring 55. 1f one

or two such gperations operate to wash the

impediment from beneath valve 17, the de-
livery of fuel to.the engine will be resumed
pump will
fail to deliver any fuel to the engine and
the engine will come to a.stop.

T ¢laim as my invention:—

1. In a two-stage pump, the combination

of a high pressure chamber, a low pressure

chamber, a. connection between said two
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chambers, a valve arranged in said corinec-
tion to normally prevent flow from the high
pressure chamber to the low pressure cham-

ber, means for intermittently delivering ma-

terial from the low pressure chamber to the -

high pressure chamber, means for inter-
nuttently delivering the material from the
high pressure chamber, and a valved de-
livery passage leading. from the low pres-
sure side of the valve between the two pres-
sure chambers, the valve in said last men.
tioned passage opening outwardly and
yielding only at a pressure in excess of the
pressure normally developed in the low pres-
sure chamber.

2. In a pump having a high pressure
chamber, a low pressure chamber,.a connec-
tion between said chambers, a valve seat
formed in said connection, and a vent pas-
sage leading from the low pressure side of
said valve seat, a valve seated in said
valve seat and opening toward the. high
pressure chamber, a plunger arranged in
the low pressure’ chamber, a plunger ar-

5 ranged in the high pressure chamber, an
-outwardly opening valve arranged in the

vent passage, and means for normally hold-
g said valve {o its seat with a pressure ex-

ceeding the normal pressure developed in
the low pressure chamber. . .

8. In'a pump having a high pressure
chamber, a low pressure chamber, a passage
connecting said two chambers, an upwardly
presented valve seat in said passage,a down-
wardly extending passage leading from said
valve seat on the low pressure side, and an
upwardly presented valve seat in said vent
passage, a valve yieldingly seated upon the
first_mentioned valve seat and opening to-
ward the high pressure chamber, a valve
yieldingly seated upon the vent passage valve
seat and opening downwardly, means for
yieldingly urging said last mentioned valve
to its seat by pressure exceeding the normal
pressure developed in the low pressure
chamber, a plunger in the low pressure
chamber and a plunger in the high pressure
chamber. '

In witness whereof, I have hereunto set
my hand and seal -at Indianapolis, Indiana,

this thirteenth day of April, A. D. one

thousand nine hundred and eleven.
NORMAN McCARTY. [r. 8.]
Witnesses:
Arraur M. Hoop,
Fraxk A. FaupLg,
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