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To all whom 1t may concern:

Be it known that I, Taomas F. MuLri-
6aN, residing at Fort Wayne, in the county
of Allen and State of Indiana, have in-
vented certain new and useful Improve-
ments in Force-Pumps, of which the follow-
ing is a specification. ’

My invention relates to force pumps and
has for its primary object the provision of
an improved force pump which shall have
improved means for forcing fluid matter
into a pressure chamber.

With the above and other objects in view
this invention consists substantiallv in the
combination, arrangement, and construction
of parts all as hereinafter described, illus-
trated in the accompanying drawings, which
form a part of this specification and show
the preferred embodiment of my invention,
and more specifically set forth in the sub-
joined claims. _ ‘ 7

In the drawings: Figure 1 is a view of
my invention, partly in side elevation,
partly in vertical section on the line 1—1 of
Fig. 2, looking in the direction indicated
by the arrows, and partly on the line 12—1*
of Fig. 4, looking in the direction indicated
by the arrows. Fig. 2 is a vertical section
of a portion of my invention taken approxi-
mately on the line 2—2 of Fig. 1 and look-
ing in the direction indicated by the arrows.
Fig. 3 is a side elevation of a pump element
shown in Fig. 1. ¥ig. 4 is a top plan view
of the pump element shown in Fig. 3. Fig.
5 is a vertical section of the pump element
taken on the line 5—5 of Fig. 4, looking
in the direction indicated by the arrows.
Fig. 6 is a view in perspective of two co-
acting parts of the pump element illustrated
in detached position.

In my invention a pump element actuated
by  fluid pressure from a connection B,
draws fluid from a supply chamber C and
discharges it into a connection D. In one of
the uses of my invention the connection B is
attached to one end of the piston cylinder of
a steam engine in such manner that there is

.a pressure of live steam through the connec-

tion B to the pump element A alternating
with a relatively low pressure as an exhaust
port of the steam cylinder is opened. In
this use of my invention the connection D
communicates with a chamber under pres-

sure, and Iubricating oil is the fluid drawn
from the supply chamber C and discharged
into the connection D. ' :

Reference numeral 10 indicates a passage-
way for oil from the supply chamber C, the
oil preferably passing through a nozzle 11
and a glass tube 12. From the tube 12 the
oil passes through a check valve 13 into an

oil chamber 14 which communicates with

the pump element A, the check valve 13
preventing the return of the oil. From the
chamber 14 the action of the pump element
A forces the oil out through a second check
valve 15 and a needle valve 16 into the con-
nection D, the check valve 15 preventing
the return of the oil into the chamber 14,
and the needle valve 16 being adjustable
from without the casing of my invention to
regulate the amount of oil forced from the
chamber 14 into the connection D.
Reference numeral 17 indicates an  ap-
proximately circular casing for the pump
element A, the pump communicating on one
side through the casing 17 with the connec-
tion B and upon the cther side through the
casing 17 with the oil chamber 14.  The
housing for the pump is completed by the
attachment of face plates 18 and 19 to the
sides of the casing 17, thus forming a cy-
lindrical inclosure for the pump element
which very closely fits therewithin. = Pref-
erably the connection B, the casing 17, and
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the chamber 14 are cast integrally as shown

in Fig. 1.

The pump A is composed of a fixed ele--

ment 20 and a movable element 21, the two
elements being in cross sectional contour sec-
tors of circles. A pin 22 protruding
through the casing 17 into an aperture
formed in-the fixed sector 20 holds it rigidly
in place within the casing. The sectors 20
and 21 have a common center which is bored
for engagement with a shaft 28 upon which
the movable element oscillates. The fixed
sector 20 together with the shaft 23 may
be considered as an auxiliary portion of the
pump casing. A sector-tongue 24 formed
upon the movable element 21 oscillates with-
in a sector-chamber 25 formed in the fixed
element 20, Two radial planes 26 and 27
form the sides of the fixed element 20 of
the pump, and two radial planes 28 and 29
form the sides of the movable elerhent 21.
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The sector-tongue 24 formed upon the mov-
able element 21 terminates in a radial plane
80. The sector-chamber 25 is cut from the
radial plane 27 into the fixed element 20 of
the pump and is terminated by a radial
plane 31. The sides of the sector-tongue 24
are in close engagement with the adjacent
ends of the sector-chamber 25. The sector-
tongue is of a lesser width than the distance
between the face plates 18 and 19, while
the movable element 21, of which it forms a
part, is of a greater width and area, pref-
erably completely filling the space between
the face plates. The fixed element 20 fits
closely at each of its ends with the face
plates 18 and 19. By this construction fluid
is prevented from passing between the face
plates and the movable element 21, or be-
tween the face plates and the fixed element
20. Likewise the fit between the interior
wall of the casing 17 and the cylindrical
surfaces of the pump subtended by the ra-
dial planes heretofore described is such that
fluid cannct leak around the outside of the
cylindrical surfaces.

The radial plane surfaces 26 and 28, to-
gether with the face plates 18 and 19 and a
portion of the surface of the shaft 23, form
a steam aperture communicating with the
connection B. These radial planes 26 and
28 have as their dimensions the radial dis-
tance from the outer surface of the shaft 23
to the inner surface of the casing 17 and the
width bLetween the face plates 18 and 19.
The sector-tongue 24 and the sector-chamber
25, which it closely fits, are of a width con-
siderably less than the distance between the
face plates 18 and 19. The radial planes
30 and 81, together with the ends of the sec-
tor-chamber 25 and a portion of the surface
of the shaft 28, form, in connection with the
interior surface of the casing 17, an oil
pumping chamber communicaling with the
oil chamber 14 and which is, as will be seen
from the foregoing description, of lesser
width than the steam chamber which com-
municates with the steam connection B.
Consequently greater area is presented on
the movable element 21 for contact with
steam from the conmnection B than is pre-
sented to oil introduced to the oil pumping
chamber through the oil chamber 14.

From the foregoing description it will be
seen that on either side of the sector-tongue
94 there is a sector-shaped space bounded
by a side of the tongue, one of the face
plates, a portion of the surface of the shaft
23, the radial plane 29, and the radial plane
97. Within each of these sector-spaces is
disposed a compression spring 82 having its
ends bottomed in the opposed radial sur-
faces 29 and 27 of the movable and fixed
members 21 and 20. These spring members
82, or any other means which may be found
‘convenient, act.to force the movable mem-
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ber 21 about the shaft 23 as an axis or in
other words, to force apart the radial sur-
faces 27 and 29 and to force the radial sur-
face 28 toward the radial surface 26. The

oscillation of the movable member 21 is -

limited in one direction by the engagement
of its surface 28 with a stud 33 which pro-
trudes from the inner surface of the casing
17. The location of this stud 33 is prefer-
ably such that the outer edge of the surface
28 cannot encroach upon the aperture of
the connection B, and the positioning of the
fixed member 20 is preferably such that the
outer edge of the radial surface 26 lies in a
line with the inner surface of the connec-
tion B. In this manner the spring mem-
bers 82 are prevented from forcing the ra-
dial surfaces 26 and 28 together and closing
the steam receiving aperture of the pump A.
To lessen back pressure upon the movable
element 21 the casing 17 is apertured as at
34-and 85 for the free passage of air in and
out of the sector-shaped spaces in which are
disposed the spring members 82.

In Fig. 1 the movable part of the pump is
shown in the position it assumes when the
pressure present in the connection B and the
steam chamber of the pump is least, while
by a dotted line 28* in Fig. 1 is shown the
position assumed by the radial surface 28
when the maximum live steam pressure is
present in the connection B in the steam
chamber of the pump; at 30* is shown in
dotted lines in Fig. 1 the position assumed
by the radial surface 80 of the sector-tongue
24 when the maximum live steam pressure
is present in the connection B and the steam
chamber of the pump and when the radial
surface 28 has assumed the position indi-
cated by the dotted lines 282,

In Fig. 5 the parts of the pump visible
in the section are shown in full lines in
the position assumed when the maximum
amount of steam pressure is present in the
steam chamber of the pump.
the radial surface 28 assumes the position
in Fig. 5 which is indicated by the dotted
line 28* of Fig. 1, while at 28° in Fig. 5 is
indicated the position of the radial plane
28 illustrated in full lines in Fig. 1. The
heavy dotted line 30 in Fig. 5 shows the
position assumed by the radial plane 30 of
the sector-tongue 24 when the greatest pres-
sure of steam is present in the steam cham-
ber of the pump, and correspondingly the
dotted line indicated in Fig. 5 by reference
numeral 30° shows the position of the radial
plane 30 as it is illustrated in Fig. 1, or in
other words, when the least pressure is pres-
ent in the steam chamber of the pump.

At 29* in Fig. 1 and at 29 in Fig. 5 is in-
dicated the position assumed by the radial
plane surface 29 when the maximum amount
of pressure is present in the steam chamber
of the pump, while reference numeral 29 in

Consequently 3
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Fig. 1 and reference numeral 29°* in Fig. 5
indicate the position assumed by the radial
surface 29 when the pressure in the steam
chamber of the pump is least. '

In that use of my invention heretofore
mentioned live steam pressure alternates
with exhaust pressure in the connection B
and the steam chamber of the pump A. Live
steam pressure equal to that in the connec-
tion B is present in the connection D,
though the pressure in the connection D
may be less than that of the live steam pres-
sure, or greater as will appear hereafter.

When my invention is adapted to such a
use its operation is as follows: Referring to
Fig. 1 and the position of parts therein
shown, it is assumed that the chamber 14 is
filled with oil which has been drawn from
the supply chamber C and the position of
the parts is shown in full lines at that mo-
ment when the lowest or exhaust steam pres-
sure is present in the connection B and the
steam chamber of the pump. When in this
position the next change in pressure in the
steam chamber of the pump is from the
lowest to the highest as live steam enters
through the connection B. The movable
element of the pump then assumes the posi-
tion shown in dotted lines in Fig. 1 and in
full lines in Fig. 5;.that is, the steam cham-
ber of the pump is expanded and the oil
chamber of the pump, which communicates
with the oil chamber 14, is contracted. The
gurface area of the movable member 21 pre-
sented to the incoming steam is relatively
large as compared to the area thereof pre-
sented to the oil in the oil chamber of the
pump, and consequently oil is forced from
the chamber 14 through the check valve 15
and the adjustable needle valve 16 into the
connection B. When the highest pressure
in the steam chamber of the pump ceases
and is replaced by the relatively lower pres-
sure, the spring members 32 oscillate the
movable member 21 back toward the stud 33,
which enlarges the oil chamber of the pump,
thereby drawing a fresh supply of oil from
the supply chamber 3 through the check
valve 13 into the oil chamber 14.

It is to be noted that my invention is of
great utility in forcing lubricating oil into
those parts of an engine requiring lubrica-
tion and operating within steam spaces such,
for instance, as a piston follower or a slide
valve in a steam engine. From this it will
be understood also that the pressure condi-
tions in the connection D need not neces-
sarily be constant. In fact, the pressure in
the connection D may be variable and may
even be greater than that present in the con-
nection B, through the increase of pressure
in the connection D over that in the con-
nection B will be limited by the difference in
area of the steam and oil contacting sur-
faces of the movable element 21. That is;

if the steam surface of the movable element
21 were twice the area of the oil surface
thereof, o1l would be readily forced by the
pump into the connection D when that con-
nection was under the same steam pressure
as was present in the connection B, but, if

the steam area of the movable element 21.

were only one and one-half times the area
of the oil surface thereof, the pump would
obviously force a lesser amount of oil into
the connection D under the same conditions
by reason of the back pressure exerted upon

the movable element 21 by the relative in-

crease in the oil contacting area.thereof.

The needle valve 16 is-adjusted manu-

ally or in any other desired manner from the
outside of “the liquid conveying system
shown in the drawings, and by its adjust-
ment the amount of oil forced from the
chamber 14 and through the check valve 15
into the connection D may be regulated.
Thus, if itis found that the maximum capac-
ity of the pump under given working con-
ditions delivers an undue amount of oil to
the connection D, the exact delivery of oil
desired may be obtained by adjustment of
the needle valve 16.

At 86 in Fig. 1 is shown in dotted lines a
handled cover for a filling aperture provided
in the supply chamber C, and through' this
cover a vent 362 is provided.

‘In the accompanying drawings and in the

foregoing description is set forth the pre--

ferred embodiment of my invention, but it
is obvious that one skilled in the art may
make modifications thereof without depart-
ing from the spirit of the invention.

I claim: o

1. In a force pump, a casing .reduced in
width at one portion, ports communicating
with the casing at the wide and narrow por-
tions, and a pivoted oscillatable element hav-
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ing a tight-fitting part in each portion of

the casing.

2. In a force pump, a casing having seg-
mental portions one of which 1s reduced in
axial width, ports communicating with the
casing at said portions, and a pivoted osecil-
latable element having a fluid-tight part
movable in each portion of the casing.

3. In a force pump, a casing having seg-
mental portions, one of which is reduced in
axial width, a pivoted oscillatable element
having parts which fit the portions of the
casing fluid-tight, ports in communication
with the said portions of the casing, and a
spring tending to press the element to close
the portion of reduced width.

4. In an automatic force pump, a casing
having segmental portions, one of which is
less in width than the other, ports commu-
nicating with the said portions of the casing,
a pivoted reciprocable element having parts
to fit the said portions fluid tight and rota-
table about the pivot through a limited are,
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a stop for limiting the movement in one
direction, and a spring tending to press the
element against the stop.

5. The combination of a pump casing pro-
vided with a sector-shaped inclosure, and a
sector-shaped pumping element mounted for
oscillation in the inclosure and dividing it
into a power chamber and a relatively small

pumping chamber, said element being re-.

duced at its pumping chamber end.

6. The combination of a casing provided
with a sector-shaped inclosure, and a sector-
shaped element mounted for oscillation in
the inclosure and constituting a movable
fluid-tight partition dividing the inclosure
into a large chamber and a small chamber.

7. The combination of a casing provided
with a sector-shaped inclosure reduced in
axial dimension at one end, a sector-shaped
element mounted for oscillation in the in-
closure and having an axially reduced end
engaging the reduced end of the inclosure,
the sector-shaped element constituting a
movable fluid-tight partition dividing the in-
closure into a wide chamber and a narrow
chamber, a source of intermittent pressure
communicating with the wide chamber, and
an inlet and outlet passage communicating
with the narrow chamber.

8. A casing provided with a sector- shaped
inclosure reduced in axial dimension at one
end, a sector-shaped element mounted for
oscillation in the inclosure and having an
axially reduced end engaging the reduced
end of the inclosure, the sector-shaped ele-
ment constituting a movable fluid-tight par-
tition dividing the inclosure into a steam
chamber and a liquid chamber, a source of
intermittent supply of steam pressure com-
municating with the steam chamber to actu-
ate the sector-shaped elément in one direc-
tion, elastic means for actuating the sector-
shaped element in the opposite direction,
and an inlet and outlet passage communicat-
ing with the liquid chamber.

9. The combination of a pump casing pro-
vided with a sector-shaped inclosure reduced
in axial dimension at one end, a sector-
shaped pumping element mounted for oscil-
lation in the inclosure and having an axially
reduced end engaging the reduced end of the
inclosure, the sector-shaped element consti-
tuting a movable fluid-tight partition di-
viding the inclosure into a steam chamber

1,182,670 .

and a liquid chamber, a source of intermit-
tent supply of steam pressure communicat-
ing with the steam chamber to actuate the
sector-shaped element in one direction, elas-
tic means for actuating the sector-shaped
element in the opposite direction, a source of
liquid supply communicating with the liquid
chamber, a check valve permitting the pas-
sage of lquid from the source of supply to
the liquid chamber and preventing its re-
turn; a pressure chamber communicating
with the liquid chamber for receiving
pumped liquid, a check valve permitting the
passage of fluid from the liquid chamber to-
ward the pressure chamber and preventing
its passage in the other direction, and an
adjustable valve operable from without the
pressure chamber for regulating the amount
of liquid pumped into the pressure chamber.

10. A casing provided with a sector-
shaped inclosure reduced in axial dimension
at one end, a sector-shaped element mount-
ed for oscillation in the inclosure and hav-
ing an axially reduced end engaging the re-
duced end of the inclosure whereby in one
position of the sector-shaped element sector-
shaped spaces are formed. on opposite sides
of the axially reduced end of the sector-
shaped element between the sector-shaped
element and a radial plane of the casing,
the casing being provided with air-vents
communicating with said spaces, spring
members disposed in the spaces to oscillate
the sector-shaped element in one direction, a
stop within the sector-shaped inclosure
limiting the oscillation of the sector-shaped
element in that direction, the sector-shaped
element constituting a movable fluid-tight
partition separating the ends of the sector-
shaped- inclosure into a large and a small
chamber, a source of intermittent supply of
steam ~pressure communicating with the
large chamber to actuate the sector-shaped
element in the opposite direction, and an in-
let and outlet passage communicating with
the small chamber.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, on this 14th day
of June A. D. 1913.

THOMAS F. MULLIGAN,

Witnesses:

J. R. MaTrack,
L. W. Tromas.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents.
Washington, D. C.”
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