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Toall whom it MY CONCErn..

Be it known that I, Linnagus E. Baxker,
a citizen of the United States, residing at
Fort Wayne, in the county of Allen and
State of Indiana, have invented new and
useful Improvements in Pumps, of which
the following is a specification.

My invention relates to cam-driven re-
ciprocating piston pumps intended to pro-
duce a constant flow. Obviously a constant
flow pump will be more efficient than any
other type. Many so-called continuous or
constant flow pumps do not in reality pro-
duce a constant fiow but only roughly ap-
proximate it. A true constant flow pump
Is one in which the ratio of the angular dis-
placement of the cam shaft to the volumetric
displacement of the pump is a constant.

The present practice in power driven
pumps shows a tendency to multiply the
number of pistons so as to as closely as pos-
sible approximate a constant flow of the
fluid pumped. With my improvements two
single acting cylinders and pistons produce
an absolutely constant flow; thus I accom-
plish completely the end desired with ex-
tremely simple mechanism. ,

My invention includes a structure em-
bodying such parts and such functional re-
lation of parts as that :—

(2) The quantity of liquid delivered will
correspond with the quantum of partial or
entire revolution or revolutions of the cam-
shaft employed in reciprocating the pistons;

(6) The structure as a whole is simple
and compact and the arrangement of mecha-
nism is such that all working parts‘are read-
ily accessible for removal, replacement and
repair;

(¢) The pump is operable with facility by
hand or other power and is strong, durable
and easily maintained in working order;

(d) The piston driving mechanism is so
arranged that generous bearings and extra
strong members are possible throughout;

(e) The rolls and cams are so arranged
that the size of rolls relative to the stroke
of the piston is very great and the length of
the path of roll contact upon the cam rela-
tive to the stroke of the piston is reduced to
a minimum, thereby conducing to efficiency

(f) By the use of two rolls for operating
each piston, the cam may be so constructed

that its greatest radius is reduced to a mini--

mum, thereby minimizing the necessary
Space in the pump cam-case, and moreover
the rolls never reverse their direction of ro-
tation, as in the usual form of cam, where
the roll runs in a groove and at certain po-
sitions in the rotation of the cam-shaft, slips,
due to the inertia of the roll in reversing its
direction of rotation ; )

(9) The relative positions of cam-shaft,
cam roll axes and oscillating frame pivot
make it possible to economize space and at
the same time provide generous bearings
and strong members; and

(%) The arrangement of mechanism pro-
vided facilitates the location of bearings
near the outside of the cam-case where they
can most conveniently be gotten at for
oiling. _

These and other incidental ends ave at-
tained in the structure shown in the accom.-
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panying drawings, forming part of this '

specification, which drawings exhibit the
embodiment of my invention in the best
form known to me. '

Figure 1 is a sectional elevation of the
cam case, cylinder heads and cylinders, ex-
posing the interior mechanism to’ view, the
pistons being also shown in section.

Fig. 2 is a sectional elevation of the cam
case, cylinder heads and right hand cylinder
of the pump taken on an axial plane at right
angles to the preceding figure, and exposing
the interior mechanism to view ; the right
hand piston being also shown in section.

Fig. 8 is an enlarged elevation of the cam
mechanism as viewed from the front and
cam-casing being sectioned for the purpose.

Fig. 4 is an enlarged sectional view simi.
IF;‘L'P ig a general way to the upper part of

ig. 2. ‘

Fig. 5, a detail, is a section through the
cam case, cam and_cam roll bearings taken
on the line 5—35 of Fig. 4.

Fig. 6, a detail, is a perspective view of
one of the cam rolls and its roll shaft,

Fig. 7, a detail, is a perspective view of
the cam shaft and the cams in position
thereon.

Fig. 8 is a diagram illustrating the vela-
tive positions of the pistons during opera-
tion, and

Fig. 9 is a diagram representing the ve-
locity of the pistons corresponding to their
positions in Fig. 8.

Referring now to the drawings: the driv-
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ing mechanism of the pump is contained in
a case, A, composed: of the fixed portion, a,
fitted with a bearing plate, a*, which when
loosened enables the cam shaft and attached

_cams hereinafter described to be withdrawn.

The case is also provided with a cover plate,
?, which when removed exposes the con-
tents of the case to give accessibility to the
mechanism for adjustment or repair. There
is a plate, a?, on each side of the case, A held
in place by screws, a*. The case 1s also pro-
vided with four small doors, ¢, for con-
venience in oiling. These are secured to the
case, A, by screws, @’.

The case A is superimposed upon and se-
cured to the top cylinder head B by means of
screws7. B isaone-chamberedcylinderhead
forming a common discharge chamber for
both cylinders with the usual outlet J, and
is provided with stuffing boxes, b, for the
piston rods, @°.

Two cylinders, D, are secured between the
top cylinder head, B, and the bottom cyl-
inder head, C, in the usual manner, and held
securely in place by external tie rods. Each
cylinder is provided with a piston, d, pro-
vided with a check valve, d', adapted to
close on the valve seat, 2. Piston rods, d°,
and connecting rods, d*, are of any usual
type: '

The bottom cylinder head, C, has its upper
portion divided into two chambers, ¢, one
tor each cylinder. Each of these chambers
is provided with a check valve, H. A single
lower chamber, ¢?, of the bottom cylinder
head, C, is connected with the inlet pipe, I,
in the usual manner, and constitutes a com-
mon inlet chamber for both of the pump cyl-
inders. , :

Journaled in the cam case at one sidein the
fixed portion, @, and at the other side in the
bearing plate, a?, is & cam shaft, E, provided
with a crank, e, or other means for rotation.
Fixed to the cam shaft are two similar
cams, ¢'. Each cam has two principal bear-
ing surfaces or tracks; track ¢* for the load
roll hereinafter to be described, and track
¢8 for the slack roll hereinafter to be de-
seribed. These two cams are set on the shaft

with the corresponding high and low points-

of their similar cam tracks 180° apart.

Secured to the cam case by a pivot, f,
are oscillating frames, F. There is one com-
plete oscillating’ frame F and its attendant
yarts for each of the cams, ¢. The oscillat-
mg frame is preferably of a general tri-
angular shape. Considering the oscillating
frame as pivoted at the apex, one of the two
cam rolls is journaled in it near one of the
base angles, and the other cam roll near the
other. The load or lifting roll, f*, is adapt-
ed to roll upon the cam track, ¢ The slack
or return roll, /2, is adapted to roll upon the
cam track, ¢®.  (See Figs. 4,5 and 6.)

The oscillating frame, F, is shown made

1,382,450

in halves: ¥, F2, for convenience in plac-
ing the rolls, f, /2, in position, and the
halves are doweled at f°, and bolted together
at, f¢, forming a rigid frame.

To the lower side of the frame, F, and
toward one end thereof is journaled at, f*%
the connecting rod, d*.

Tt will now be apparent that the oscillat-
ing frame F carrying the load roll near the
base. at its upper side, the slack roll near
the base at its lower side, and the connect-
ing rod connection on its lower side, while
pivoted at the apex to the case, forms an ex-
tremely simple and efficient mechanism.

Referring to Fig. 8, the two curves repre-
sent graphically, when plotted to a _scale,
the relative positions of the pistons during
rotation of the cam shaft. Line z—a repre-
sents the lowest position of the pistons, line
z—z represents their highest position an
their successive positions are measured up-
ward from the line z—a. Angular motion
of the cam shaft in degrees is reckoned to
the right from the line y—. '

The line formed by long dashes in Fig. 8
represents the movement of one of the pis-
tons, while the line formed by short dashes
represents the movement of the other during
consecutive angular positions of the cam
shaft.

Similarly formed lines in Fig. 9 represent
in the usual way the velocity of the said pis-
tons in corresponding angular positions of
the cam shaft. :

The piston movements diagrammatically
shown n Fig. 8, consist of such a combina-
tion of straight line and gravity curves as
enable one skilled in the art to plot the cam
curves requisite to produce such piston mo-
tion; while the attendant velocities of these
piston movements are diagrammatically
shown in Fig. 9, and constitute a graphic
analysis of the sum of the piston velacities
derived from Fig. 8, demonstrating that the
result of their joint pumping actions is con-
tinually the same. -

These two diagrammatic figures together
show that the mechaniem produces such

movements of the pistons that the sum of -

their upward movements will be .always the

same. Most of the time this upward move-.

ment is of one piston only but for a brief

period at each change of direction of the

strokes the result is the
movement of both. ~ ~

With the particular form of cams herein
illustrated and described, the relation of
cam tracks and. roll treads is such that a
duplicate of the load roll and its shaft
turned end for end may be used as a slack
roll. This results in simplicity and economy
in manufacture. )

T conceive as within the scope of my in-
vention any form of oscillating driver where
the distance between the axis of the oscilla-

sum of the upward
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tion pivot and the axis of the cam shaft is
less than the distance between the axis of the
oscillation pivot and the axis of the roll sha ft.
It is possible to prevent the cam track for one
roll from
ing with the hub of the opposed roll only
when the distance between the axis of the os-
cillation pivot and the axis of the cam shaft
is substantially less than the distance be-
tween the axis of the oscillation pivot and
the axis of the roll shaft. The distance from
the axis of each roll shaft to the axis of the
oscillation pivot should be the same for
economy and convenience in manufacture,

I have herein illustrated and described my .

invention in its preferred form of construc.
tion, combination and arrangement, but it
Is apparent that others skilled in the pump
art might make various changes therefrom
without departing from the spirit and scape
of this invention.

I claim as my invention and desire to se-
cure- by Letters Patent of the United
States:—

-1. A pump having in combination a pair
of cylinders and pistons, an oscillating mem-
ber with rolls adapted to reciprocate each of
said pistons, and a unitary cam member ac-
tuating each oscillating member, each cam

‘member having a lead roll track and a slack

roll track, the curves of each of said cams
being a combination of gravity and constant
gradient curves modified to correct the an-
gularity of the connecting rod, the arec mo-
tion of the oscillating member, the radius of
the rolls at their bearing point, and the pis-
ton rod displacement. - . :

2. In a pump, the combination with two
pump cylinders ‘and reciprocating pistons
therein, of two oscillating members each
adapted to actuate one of said pistons, and
two rotary cam members and means for ro-
tating them at equal speeds, each of said cam
members adapted to actuate one of said os-
cillating members and provided . with sepa-
rate cam tracks for discharge and return
motions of the oscillating member actuated
thereby, said cam tracks being so arranged
and formed in relation to each other that the
pistons are actuated to deliver equal quanti-
ties of fluid pumped for all equal arce of
revolution of the cams. ‘

3. In a pump, the combination with two
pump cylinders and reciprocating pistons
therein, of twa oscillating members, each
adapted to actuate one of said pistons, a
cam_ shaft and two rotary cam members
fixed to the said cam shaft, each of said cam
members adapted to actuate one of said os-
cillating members and provided with sepa-
rate cam tracks for discharge and return mo-
tions of the oscillating member actuated
thereby, said cams and cam tracks being so
arranged and formed in relation to each
other that the pistons are aetuated to deliver

projecting radially and interfer-

8

equal” quantities of fluid pumped for all

equal arcs of revolution of said cams,

In a pump, the combination with two
parallel pump cylinders and single acting
reciprocating pistons therein, of two oscil-
lating members each adapted to actuate one
of said pistons, and two rotary cam members
and means for rotating them at equal speeds,
each of sald cam members adapted to actuate
one of said oscillating members and pro-
vided with separate cam tracks for discharge
and return motions of the oscillating mem-
ber actuated thereby, said cams and cam

track being so arranged and formed in rela-

tion to each other that the pistons are actu-
ated to deliver equal quantities of fluid
pumped for: all equal arcs of revolution of
the cams.

5. In a pump, the combination with two
pump cylinders and reciprocating pistons
therein, of a suction manifold and a dis-
charge manifold for each of said cylinders,
two oscillating members each adapted to
actuate one of said pistons, and two rotary
cam members and means for rotating them
at equal speeds, each of said cam members
adapted to actuate one of said oscillating
members and provided with separate cam
tracks for discharge and return motions of
the oscillating member actuated thereby, said
cams and cam tracks being so arranged and
formed in relation to each other that the pis-
tons are actuated to deliver equal quantities
of fluid pumped for all equal arcs of revolu.
tion of the cams. * '

6. In a pump, the combination with. two
pump cylinders in parallel and reciprocating
pistons therein, of a suction manifold and a
discharge manifold for each of said cylin-
ders, two oscillating members each adapted
to actuate one of said pistons, and two rotary

cam members and means for rotating them-

at equal speeds, each.of said cam members

~adapted to actuate one of said oscillating.

members and provided with separate cam
tracks for discharge and return mwotions of
the oscillating member actuated thereby, said
cams and cam tracks being so arranged and
formed in relation to .each other that the
pistons are actuated to deliver equal quanti-
ties of fluid pumped for all equal arcs of
revolution of the cams. _

7. In a pump, the combination with two
pump cylinders and reciprocating single act-
Ing pistons therein, of a suction manifold
and a discharge manifold for each of said
cylinders, two oscillating members each
adapted to actuate one of said pistons, and
two rotary cam members and means for
rotating them at equal speeds, each of said
cam members adapted to actuate one of said
oscillating members and provided with sepa-
rate cam tracks for discharge and return
motions of the oscillating member actuated
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thereby, said cams and cam tracks being so
arranged and formed in relation to each
other that the pistons are avtuated to deliver
equal quantities of fluid pumped for all
equal arcs of revolution of the cams.

8. 1n a pump, the combination with two
reciprocating - pistans
therein, of a common suctlon manifold, and
a common discharge manifold; two oscillat-
ing members. each adapted to actuate one of
sald pistons, and two rotary cam members
and means for rotating them at equal speeds,
each of said cam members adapted to actuate
one of said os.illating members and pro-
vided with separate cam tracks for discharge
and return motions of the oscillating mem-

ber actuated thereby, said cams and cam
‘tracks being so-arranged and formed in rela-

tion to each other that the pistons are actu-
ated to deliver equal quantities of fluid
pumped for all equal arcs of revolution of
the cams. '

9. In a pump, the combination with two
pump cylinders in parallel and single acting
reciprocating
suction manifold and a common discharge
manifold, two os-illating members each
adapted to actuate one of said pistons, a cam
shaft and two rotary cam members fixed to
the said cam shaft, each of said cam mem-
bers adapted to actuate one of said oscillat-
ing members and provided with separate

cam tracks for discharge and return motions

- of cylinders;

pistons _therein, of a common.

1,382,450

of the oscillating member actuated thereby,
said cams and cam tracks being so arranged
and formed in relation to each other that the
pistons are actuated to deliver equal quanti-
ties of fluid pumped for all equal aves of
revolution of said cams. 7 )
10. A pump having in combination, a pair
for each of the cylinders, &
piston, piston rod, suitable operating connec-
tion for the piston rod, oscillating member

with the operating connection attached

thereto, two track cams adapted to actuate
the oscillating member, a load roll for one
track of the cam and an oppositely disposed
slack roll for the other track, both rolls jour-
naled to the oscillating frame; and a shaft
to which said cams are fixed substantially
180° apart, the curves of each of the cams
being a combination of gravity and constant
gradient curves modified to correct the an-
gularity of the connecting rod, the arc mo-
fion of the oscillating member, the radius of
the rolls at their bearing point, and the pis-
ton rod displacement; so as to produce a
constant flow of fluid pumped.

Tn testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.

LINNAEUS E. BAKER.

Witnesses:
ErizaperH C. HAREENRIDER,
Warter A. KnigaT.
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