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My present invention relates to pumps and
pump constructions and aims to devise de-

vices of the general character indicated which -

are simple in construction, which may be
5 readily fabricated and assembled, which are

economical in the use of the power required.

for their operation, and which are highly ef-
ficient in operation. In one of its forms the
present invention is adapted to be ,used,}mt.;h
10 particular success for pumping fuel oil in
connection with fuel o1l burners, although
adapted for all other uses for which pumps
are ordinarily employed. In another of its

forms, the pump of the present invention is.

15 .adapted with particular success to be em-

“ ployed for the pumping of non-lubricating -

‘liquids at high pressures under such condi-

tions that the non-lubricating liquids aré not -

permitted to impair the operating properties

20 of the pump or to interfere with its efficiency,’

as would be the case in the pumps of ordinary
+ constructions now employed for pumping
non-lubricating liquids. ’
Other.objects and advantages of the devices
5 of the present invention will in part be point-
ed out in detail hereinafter and will in part be
obvious to those skilled in the art to which
the present invention relates. o
In the accompanying specification I shall
describe and in the annexed drawings illus-
trate an illustrative embodiment of the pres-
ent invention. It is, however, to be clearly
understood that my present invention is not
limited to -the specific embodiment thereof
which is herein shown and described for the
purposes of illustration only. It is further
to be understood that while said embodiment
is described herein as used in connection with
the pumping of fuel oil into fuel burners,
this is an example merely of one particular
type of fluid adapted to be pumped by means
of the pumps og the present invention, the
invention being equally well adapted for
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pumping other types of liquids and not be--

ing limited to any particular type of liquid

“whatsoever.

Referring to the drawing wherein I have il-
lustrated the aforesaid illustrative embodi-
ment of the present invention:

Fig. 1is a more or less diagrammatic view,
partly in section and partly in elevation, il-
lustrating the aforesaid illustrative embodi-
ment of the present invention, more particu-
larly as applied to pumping fuel o1l for a
fuel oil burner; . C

Fig. 2 is a sectional view on an enlarged
scale taken along line 2—2 of Fig. 1 of the
drawing; o :

Fig. 3 1s an end view on an enlarged scale,
partly broken away, showing more particu-
larly the driving mechanism for the pump
elements; ' :

Fig. 4is a longitudinal sectional view, part-
ly in elevation, and on an enlarged scale, taken
along line 4—4 of Fig. 1 of the drawing; and

Fig. 5 is a perspective view showing one of
the pump plungers and contained spring. -

Referring now to the aforesaid illustrative
embodiment of the present invention and
more particularly to tﬁe drawing illustrating -
the same, 10 indicates an electric motor or
other suitable source of rotary power, the

' circuit -for which may readily be controlled

by a hand-operated or other switch not here’
deemed necessary to.be shown. The electric
motor 10 has the usual framework 11 and
may carry the saddle 12 provided with the
housing 13 for a purpose shortly to be de:
scribed. 14 is the motor bracket having the
reduced end portion 15 through which passes
the motor shaft 16 having the segmental-cir-
cular end portion 16’. ' .

While I may use various means for driving
the pump elements of the aforesaid illus-
trative embodiment of the present invention,
I prefer to employ an eccentric 20 having the

‘cup-shaped member 21 provided with the

flat key portion 22 and so proportioned and
constructed as to be adapted to slip readily
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with the necessary loose fit over the end
portion 16 of the motor shaft 16" and to be
as readily removable from said end portion.

* Forming a continuation of the cup-shaped
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member 21 of the eccentric 20, is the flanged
portion 23 and the eccentric -pin or boss 24,
which latter preferably carries a ball bearing
25 comprising the inner raceway 26, the outer
raceway 27, and the ball bearings 28 between
the inner and outer raceways 26 and 27, re-
spectively. '

30 indicates the eccentric housing pref-
erably comprising the neck portion 31 hav-
ing tKe inner portion 32 adapted to fit over
the intermediate portion 15 of the motor

- bracket 14. 33 indicates the inner portion

of the eccentric housing 30, 34 indicates the
outer portion of such eccentric housing, and
35 indicates a removable head which may be
secured in place by the screws 36 or other
suitable fastening members. I provide the
inner surface of the head 35 with the said
adjustment 35’, preferably in the form of

a steel ball in a position.corresponding to the.

center of rotation of the shaft 16/, in order
to maintain the eccentric-in proper operative
position.

- I provide in addition to means for pump-
ing the fuel oil, for example, to the fuel oil
burner, means for effectively lubricating the
fuel oil pump and also means for providing

- a high pressure oil packing box to prevent
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‘the pressure of the fuel oil in the pumping

system from forcing the fuel oil or other non-
lubricating liquid into. those parts of the
system where such liquid would cause the
rapid deterioration of the moving and asso-
ciated parts of the pumping system.,

For this purpose, I prefer to employ in
addition to the pump for pumping the fuel
oil or other non-lubricating or other liquid,
a pump for the forced circulation under high
pressure of a lubricating. fluid, the path of
travel of such lubricating fluid being such as

to provide a high pressure, lubricating oil’

packing for the pump for the fuel oil or
other non-lubricating liquid. I prefer also
that both of these pumps shall be driven from
the same driving eleinent, preferably'the ball
bearing eccentric already described.
Furthermore, while I have shown but two
pump elements embodied in the aforesaid
llustrative- embodiment of the present in-
vention, a greater number of such pump ele-
ments may be employed, as three or more

- pumps driven by the same driving element

65

for pumping non-lubricating fluids
fuel oil, water, and so forth, while the lubri-

cating oil pump may be so arranged and the

Eath of circulation of the lubricating oil may
e so disposed as to provide a high pressure,
lubricating oil packing for each of the pumps
used to pump non-lubricating: liquids. In
the present embodiment I have, however,
shown and described but two such pump ele-

such as
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ments in the device, one being for lubricating
oil and the other for fuel oil or other non-
lubricating liquid, and I shall now describe
this particular arrangement. :
Communicating with the eccentric casing
30 are a plurality, here shown as two, plunger
cylinders 40 and 60, the former for the lu-
bricating oil pump and the latter for the
fuel oil pump, for example. The cylinder
40 has the lower reduced end portion 41 fit-
ting into the opening 30’ in the eccentric
casing 30. Within' the cylinder 40 is the
plunger 42 into the lower end 42’ of which
1s sweated or otherwise securely attached the
plunger end portion 43 having the inner
threaded reduced end portion 43’ which is
so threaded in order to permit the attachment

‘thereto of the compression spring 44, the
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plunger 42 being hollow for this purpose and

1ts upper end being left open.

The plunger 42 is of an external diameter
to permit it to fit snugly into the bore of the
cylinder 40. 45 is a nipple or connection for
permitting the introduction of the lubri-
cating oil 46 from the tank 47 by means of
the pipe 48 into the interior of the plunger
cylinder 40, the pump being generally des-
ignated by reference character P,. .49 indi-
cates an outlet valve housing having the
port 49" on which is seated the ball 49’* held
in place on the seat by means of the spring
50. The housing 49’ is threaded into the
upper end 40’ of the plunger cylinder 40. '
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51 indicates a union or coupling communi- .. .

cating with the upper end 40’ of the plunger
cylinaer 40 by way of the valve 49, and 52
indicates a circulation pipe for lubricating
oil, the portion 52° of which communicates
with the high pressure lubricating oil pack-
ing box 53 surrounding the plunger 61 with-
in the plunger casing 60 of the fuel oil pump,
here generally designated by reference char-
acter P,. 52’ indicates the outlet from the
packing box 53 and 54 indicates the return
portion of the circulation pipe for the lubri-
cating oil coming from the lubricating oil
tank 47. , :

54’ indicates the discharge outlet for re-
turning the lubricating oil to the tank 47.
55 indicates a check valve comprising the
housing 55’ into the upper end of which is
threaded the adjustable nut 55’’ by the ad-
justment of which the pressure which the
sFring 56 exerts on the ball 56" controlling
the port 56’ may be readily controlled and
adjusted, increasing the pressure on the ball
valve 56" increasing the pressure of the oil in
circulation, and decreasing the pressure of
the spring 56 on the ball valve 56’ diminish-
ing the pressure of the oil in circulation.

The packing box 53 is so arranged as to
surround a portion of the plunger 61, as al-
reidy indicated above. It 1sin the form of a
substantially cylindrical fitting which re-
ceives the ends 52’ and 52’ of the portions
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of the pipe system 52 and 54 of the oil circu-
lating system. For this purpose the pack-
ing box 53 may comprise the substantially
cylindrical sleeve 57, one end 57’ of which is
so shaped and proportioned as to receive
with the necessary tight fit the end 52’ of the
pipe 54, while the other end 57’/ is so shaped
and proportioned as to receive the reducing
nipple 58, which in turn receives the end 527
of the pipe 52. ‘

Referring now to the fuel oil pump P,
which is provided with the plunger casing 60
and the plunger 61, the plunger 61 is prefer-
ably constructed in the same manner as the
plunger 42 of the lubricating oil pump P, al-
ready described and is, in particular, pro-
vided with the compression spring 62 which
is within the plunger 61, which latter is
hollow. The plunger 61 has the inner oper-
ative end 63 which bears against the ball
25 carried by the eccentric pin 24,
as in the case of the plunger 42 already de-
scribed.

It will thus be apparent that each of the
plungers 42 and 61 is operated from the same
driving element at the same speed, each of
the plungers travelling in a substantially
strictly rectilinear line, thus avoiding the
side thrust and consequent frictional and
mechanical losses inherent in the crank shaft
and crank type of driving means for pistons
as hitherto employed in the art. It may here
further be stated that the relative displace-
ments of the pumps P; and P, may be suit-
ably chosen so as to at the same time obtain

the desired lubricating and packing effect:

apld the desired speed of delivery of the fuel
oil. :
The lower end 62’ of the expansion spring
62 bears against the pin marked 64’/ which is
situated in the valve seat 64" at the upper end
of the connection 65 forming a part of the
pipe line 66 communicating at its lower end
with the fuel oil 67 contained in the fuel oil
tank 68. The valve 64 and the fitting 65 with
the pipe 66 constitute the inlet means for fuel
oil to the fuel oil f{)ump P,. The outlet
tting 69 containing the
ball valve 70 held against the valve seat 71
by means of the compression spring 72, the
other end of which is held in position by the
end 78 of the fitting 74 forming a part of the
outlet pipe 75 leading to the fuel oil burner or
the like. It may here be stated that other
fluids than fuel oil may be handled in this
matter and that the pipe 75 may consequent-
ly be used for other means than the fuel oil
burner given herein as a specific example.

This completes the description of the
‘ aforesaid illustrative embodiment of the

present invention. The construction of said
embodiment will, it is believed, be clear from
the foregoing description. Likewise the
manner of assembling said embodiment will,
it is believed, be clear from the foregoing de-

" P,, respectively, bear.

3

scription. The operation of the device will
be sufficiently clear from the foregoing de-
scription but may be briefly summarized as
follows:

The motor 10 having been set in operation
by the closing of a suitable switch, not here
deemed necessary to be shown, which switch
may be manually operated or automatically
operated, as in thermal or other suitable con-
trolling means, as desired, the operation of
the motor causes the rotation of the eccentric
carrying the ball bearing 25 against which
the plungers 42 and 61 of the pump P, and
The plungers 42 and
61 are kept in operative contact with the ball
bearing 25 by means of the springs which
said plungers contain.

The operation of the plungers causes the
circulation of lubricating oil from thé tank
47 through the inlet 45, through the outlet
49’ controlled by the one-way valve 40’, into
the pipe 52, through the packing box 53,
thence through the pipe 54, through the valve
controlled fitting 55 and thus back into the
tank 47. It will be noted that the pump P,
has no induction valve, the plunger acting as
a piston valve. I find that with the construc-
tion of the pump here illustrated, no indue-
tion valve is necessary.

Assuming now that the tension of the
spring 56 has been regulated by the adjust-
ing member 55’ to give a certain predeter-
mined pressure of lubricating oil 46 in the
system just described, which pressure should
be substantially in excess of the pressure in
the fuel oil cylinder and associated system,
such pressure will be exerted around that
portion of the plunger 61 which passes
through the packing box 53. The plunger
61 will there?ore be properly lubricated in
its reciprocating motion" in the eccentric
housing 34 and in the plunger casing 60. -

The result of this arrangement will fur-
thermore be to prevent any fuel oil coming
from the tank 67 from being forced by its
pressure past the plunger 61 into the moving
parts of the pump, including the eccentric
25 and the other plunger 42. That is, the
hydraulic pressure created by the oil circu-
lating through the system through the pipe
52 and 54 and the packing box 53, exceeding
the pressure exerted by the fuel oil in the
plunger casing 60. There will be no tendency
of the fuel oil to leak past the packing box

53 and thus get into the working part of the !

umps. By this arrangement, I obtain a
igh pressure packing box which insures the
proper lubrication of the various working
arts of the different pumps and prevents the
el oil or other non-lubricating fuel from
coming into contact with the otﬁer working
various parts of the pumps.
As to the pump P,, fuel oil or other fluid
67 will be fed from the tank 68 through the
pipe 66, thence past the induction valve 64
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and out pt;St the outlet valve 70 through
the outlet pipe 75 leading to the fuel oil

burner or other fluid consuming device for.

the liquid 67 coming from the tank 68,

This completes the description of the afore-
said illustrative embodiment of the present
invention and of the manner of constructing,
assembling and operating the same. It will
be noted that in a simple and compact man-
ner, I have provided high pressure packing
means embodying a lubricating fluid for pre-
venting the admission to the working parts
of the pump or pumps of fuel oil or other
non-lubricating fluid. This I do in a simple
manner which provides for proper lubrica-

tion of the various moving parts of the pump

system. The pumping arrangement is fur-
thermore such that the pistons or plungers
of the several pumps may and preferably are
operateéd from a single driving element, pref-
erably in the form of a ball bearing eccen-
tric which operates the pistons in a substan-
tially strictly rectilinear line, thus avoiding
the frictional losses and wear due to side
thrusts and the like where the usual crank
shaft and crank type of mechanical move-
ment for o(ferating the pistons or plungers
is employed.

. It may here be stated that from Figs. 8
and 4 of the drawing it will be apparent that
the axes of the plungers 42 and 61 are not
in alignment with the center of rotation of
the motor shaft 16’, but the axis of each of

‘said plungers is somewhat offset with respect

to such center of rotation. I prefer this ar-
rangement since I have discovered that by
means of it the efficiency of each of the pump
elements'is apparently considerably increased
and the operation of the pump elements and
of the combined pumping systemis appar-
ently considerably improved. :

The arrangement described above has the
further advantages that it is highly efficient
mechanically, and provides for the proper
distribution of the various fluids in a ver
The hig

thermore provides proper lubrication for the
various moving parts of the pumps and ‘pre-
vents the non-lubricating liquid from coming
into contact with such moving parts.  Other
advantages and superiorities of the devices
of the present invention will readily occur
to those skilled in the art to which the pres-
ent invention relates.

What I claim as my invention is as fol-

“lows:

1. In a fluid pumping system, a source of

supply of fluid, outlet means communicating .

with said source of supply of fluid, pump-
ing means communicating with said outlet
means and therethrough with said source of
supply of fluid, and a discharge conduit com-
municating with the outlet of said pumping
means, in combination with & second source

1,781,808

of supply of fluid, outlet means communicat-
ing with said second source of supply of
fluid, and pumping means including a plung-
er communicating with said last-mentioned
source of supply of fluid, said plunger trav-
ersing said condJ{lit so as to be in contact with
the fluid passing therethrough, both of said
pumping means being eccentrically oper-
ated.

2. In a fluid pumping system, a source of
supply of lubricating fluid, outlet means com-
municating with said source of supply of
fluid, pumping means communicating with
said outlet means and therethrough with said
source of supply of fluid, and a discharge
conduit communicating with the outlet of
said pumping means, in combination with
a second source of supply of non-lubricating
fluid, outlet means communicating with said
second source of supply of fluid, and pump-
ing means including a plunger communicat-
ing with said last-mentioned source of sup-

ply of fluid, said plunger traversing said’

conduit so as to be in contact with the lubri-
cating fluid passing therethrough, both of
sai?i pumping means being eccentrically oper-
ated.

3. In a fluid pressure system, a source of
supply of fluid; pumping means communi-
cating with said source of supply of fluid,
said pumping means comprising a plunger
casing, a plunger mounted for reciprocation
within said plunger casing, and an eccen-
tric casing communicating with said plunger
casing, and an eccentric mounted within said
eccentric casing for operating said plunger;
a discharge conduit communicating with the
outlet of said pumping means; a second
source of supply of fluid; additional pump-
ing means communicating with said second
source of supply of fluid, said additional
pumping means comprising an additional
plunger casing communicating with said ec-
centric casing and an additional plunger
within said additional plunger casing adapt-

-ed to be operated by said eccentric; and means

interposed in said discharge conduit and com-
municating with said discharge conduit and
with said additional plunger casing about
said additional plunger for providing about
said last-mentioned plunger a pressure of

said first-mentioned fluid at least equal to
the normal pressure of the fluid coming-from.

said second source of supply of fluid.

4. In a fluid pressure system, a source of
supply of fluid; pumping means communi-
cating with said source of supply of fluid,
said pumping means comprising a plunger
casing, a hollow, spring-pressed plunger
mounted for reciprocation within said
plunger casing, and ball-bearing eccentric
casing communicating with said plunger cas-
ing, and an eccentric mounted within said
eccentric casing for operating said plunger;
a discharge conduit communicating with the
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outlet of said pumping means; a second

" source of supply of fluid; additional pump-
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“cating with said source of supply of fluid,
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ing means communicating with second source
of supply of fluid, said additional pumping
means comprising an additional hollow,
spring-pressed plunger casing communicat-
ing with said eccentric casing and an ad-
ditional plunger within said additional
plunger casing adapted to be operated by
said eccentric; and means interposed in said
discharge conduit and communicating with
said discharge conduit and with said addi-
tional plunger casing about said additional
plunger for providing about said last-men-
tioned plunger a pressure ¢f said frst-men-
tioned fluid at least equal to the normal pres-
sure of the fluid coming from said second
source of supply of fluid.

5. In a fluid pressure system, a source of
supply of fluid; pumping means communi-
cating with said source of supply of fluid,
said pumping means comprising a plunger
casing, a plunger mounted for reciprocation
within said plunger casing, and an eccentric
casing communicating with said plunger cas-
ing, and an eccentric mounted within said
eccentric casing for operating said plunger;
a discharge conduit communicating with the
outlet of said pumping means; a second
source of supply of fluid; additional pump-

ing means communicating with said second

source of supply of fluid, said additional
pumping means comprising an additional
plunger casing communicating with said ec-
centric casing and an additional plunger
within said additional plunger casing adapt-
ed to be operated by said eccentric; and

means comprising a sleeve interposed in said

discharge conduit and communicating with
said discharge conduit and with said addi-
tional plunger casing so as to provide a high
pressure fluid packing space about said addi-
tional plunger for providing about said last-
mentioned plunger a pressure of said first-
mentioned fluid at least equal to the normal
pressure of the fluid coming from said sec-
ond source of supply of fluid.

6. In a fluid pressure system, a source of
supply of fluid; pumping means communi-

said pumping means comprising a’ plunger
casing, a hollow, spring-pressed plunger
mounted for reciprocation within said plung-
er casing, and ball-bearing eccentric casing
communicating with said plunger casing, and
an eccentric mounted within said eccentric
casing for operating said plunger; a dis-
charge condult communicating with the out-
let of said pumping means; a second source
of supply of fluid; additional pumping
means communicating with second source of
supply of fluid, said additional pumping
means comprising an additional hollow,
spring-pressed plunger casing communicat-

S

ing with said eccentric casing and an addi-
tional plunger within said additional plung-
er casing agapted to be operated by said ec-
centric; and means comprising a sleeve inter-
posed in said discharge conduit and com-
municating with said discharge conduit and
with said additional plunger casing so as to
provide a high pressure fluid packing space
about said additional plunger for providing
about said last-mentioned plunger a pressure
of said first-mentioned fluid at least equal to
the normal pressure of the fluid coming from
said second source of supply of fluid.

7. In a fluid pressure system, a source of
supply of lubricating fluid ; pumping means
communicating with said source of supply of
fluid, said pumping means comprising a
plunger casing, a plunger mounted for recip-
rocation within said plunger casing, and an
eccentric casing communicating with said
plunger casing, and an eccentric mounted
within said eccentric casing for operating
said plunger; a discharge conduit communi-
cating with the outlet of said pumping
means; a second source of supply of non-
lubricating fluid ; additional pumping means
communicating with said second source of
supply of fluid, said additional pumping
means comprising an additional plunger cas-
ing communicating with said eccentric cas-
ing and an additional plunger within said
additional plunger casing adapted to be op-
erated by said eccentric; and means compris-
ing a sleeve interposed in said discharge con-
duit and communicating with said discharge
conduit and with said additional plunger
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casing so as to provide a high pressure fluid -

packing space about said additional plunger

for providing about said last-mentioned

plunger a pressure of said first-mentioned
fluid at least equal to the normal pressure of
the fluid coming from said second source of
supply of fluid; in combination with means
for regulating the pressure of said lubricat-
ing fluid.

8. In a fluid pressure system, a source of
supply .of lubricating fluid; pumping means

communicating with said source of supply of

fluid, said pumping means comprising a
plunger casing, a plunger mounted for re-
ciprocation within said plunger casing, and
an eccentric casing communicating with said
plunger casing, and an eccentric mounted
within said eccentric casing for operating
said plunger; a discharge conduit communi-
cating with the outlet of said pumping
means; a second source of supply of nonlu-
bricating fluid; additional pumping means
communicating with said second source of
supply of fluid, said additional pumping
means comprising an ad litional plunger cas-
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ing communicating with said eccentric cas-

ing and an additional plunger within said .

additional plunger casing adapted to be op-
erated by said eccentric; and means inter-
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6

posed in said discharge conduit and commu-
nicating with said discharge conduit and
with said additional plunger casing about
said additional plunger for providing about
said last-mentioned plunger a pressure of
said first-mentioned fluid at least equal to
the normal pressure of the fluid coming from
said second source of supply of fluid ; in com-
bination with means for regulating the pres-
sure of said lubricating fluid.

9. In a fluid pressure system, a source of
supply of lubricating fluid; pumping means
communicating with said source of supply
of fluid, said pumping means comprising a
plunger casing, a hollow, spring-pressed
plunger mounted for reciprocation within
said plunger casing, and ball-bearing eccen-
tric casing communicating with said plunger
casing, and an eccentric mounted within said
eccentric casing for operating said plunger; a
discharge conduit communicating with the
outlet of said pumping means; a second
source of supply of non-lubricating fluid;
additional pumping means communicating
with secon(f) source of supply of fluid, said
additional pumping means comprising an
additional Eollow, spring-pressed plunger
casing communicating with said eccentric
casing and an additional plunger within said
additional plunger casing adapted to be op-
erated by said eccentric; and means compris-
ing a sleeve interposed in said discharge con-
duit and communicating with said discharge
conduit and with said additional plunger
casing so as to provide a high pressure fluid

acking space about said additional plunger

or providing about said last-mentioned
Hlunger a pressure of said first-mentioned

uid at least equal to the normal pressure of
the fluid coming from said second source of
supply of fluid; in combination with means
for regulating the pressure of said lubricat-
ing fluid. \

10. In a fluid pressure system, a source of
supply of lubricating fluid; pumping means
communicating with said source of supply of
fluid, said pumping. means comprising a
plunger casing, a hollow, spring-pressed
plunger mounted for reciprocation within
said plunger casing, and ball-bearing eccen-
tric casing communicating with said plunger
casing, and an eccentric mounted within said
eccentric casing for operating said plunger;
a discharge conduit communicating with the
outlet of said pumping means; a second
source of supply of non-lubricating fluid;
additional dpumping means communicating
with second source of supply of fluid, said
additional Eumping means comprising an
additional hollow, spring-pressed plunger
casing communicating with said eccentric
casing and an additional plunger within said
additional plunger casing adapted to be op-
erated by said eccentric; and means inter-
posed in said discharge conduit and commu-

1,781,808

nicating with said discharge conduit and

with said additional plunger casing about

said additional plunger for providing about

said last-mentioned plunger a pressure of

said first-mentioned fluid at least equal to
the normal pressure of the fluid coming from
said second source of supply of fluid; in
combination with means for regulating the
pressure of said lubricating fluid.

In testimony whereof I have signed my
name to this specification this 19th day of

May, 1927.
‘ ANTHONY BIZZARRI
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