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UNITED STATES

PaTENT OFFICE.

GEORGE LEPPERE STEARNS, OF LOS ANGELES, CALIFORNIA, ASSIGNOR OF
ONE-HALF TO PRESTON KING WOOD, OF SAME PLACE.

POWER-HEAD.

BrECIFICATION forming part of Letters Patent No. 634,591, dated October 15, 1901,

Application fled April 28, 1900.

To all whom it may concern: :

Be it known that I, GEORGE LEPPERE
STEARNS, a citizen of the United States, re-
siding at Los Angeles, in the county of Los

5 Angeles and State of California, haveinvent-
ed a new and useful Power-Head, of which
the following is a specification.

This invention relates to a power-head for
operating a pump-rod by a {riction- piston

ro driven by a plurality of pairs of mutilated
friction-rollers. :

An object of thisinvention is to provide su-
perior means for operating a single or double
piston pamp.

It is an object of my invention to prevent
the friction-piston from creeping, so that the
rollers will not throw the piston too far in
either direction, and the operation of the ma-
chine will antomatically bring the friction-
2o pistons to the proper adjustment for the re-

quired stroke.

Another object of my invention is to oper-
ate the piston positively both upward and
downward and to catch the piston and drive

25 it downward after the upward motion ceases.

Another object is to carry the pump-piston
down at a high speed and to earry it up at a
lower speed, so that in double-piston pumps
the upward stroke of the one piston will be-

30 gin before the upward stroke of the other pis-
ton ceases, whereby a constant upward flow
ef water can be maintained, so that the in-
ertia of the water needs to be overcome but
once.

In order to make such an arrangement of
the rollers practicable and also to prevent
creeping of the friction-piston in anyinstance,
I furnish the friction-pistons with friction-
faces of a definite length, and at each end of
40 such face the piston is cut away or otherwise

offset, so that when the peripheral friction-
faces of the mutilated rollers come to such ofi-
sets the piston will no longer be gripped Ly
the friction-rollers. The friction-pistons are

15

35

45 driven by two pairs of rollers, the gripping-
faces of which are substantially the same
length, but preferably the radii of the grip-
ping-faces on the pair of rollers which carry
the piston down will be of greater length than

5o the radii of the gripping-faces of the rollers
which earry the piston up. The upper limit-

Serial No. 14,037, (Mo model.)

ing offsets of the friction-faces of the piston
are located just above the point to be gripped
by the upper rollers when the piston is at the
lowest limit of itsstroke and the lower offsets
are located just below the point to be gripped
by the lower rollers when the piston is at the
upper limit of its stroke.

55

In this invention the power-head is so ar- -

ranged as to allow the pistons to be detached
and the machinery to be readily thrown back
out of the way, so that the pump-rods can be
readily pulled for the purposes of repair and
cleaning.

My invention includes the combination of
a friction-piston furnished with oppnsitely-
arranged friction-faces of equal length, four
mutilated rollers arranged in two pairs, the
rollers of one pair being respectively on the
oppositesidesof the pistonand each furnished
with a gripping-face, which is a cylinder-seg-
ment of more thanonehundred and eighty de-
grees, and the rollers of the other pair being
respectively on opposite sides of the piston
and each furnished with a gripping-face of a
length less than, but nearly equal to, that of
the gripping-faceona rollerof the first-named
pair of rollers and being a cylinder-segment
of less than one hundred and eighty degrees,
means for rotating the rollers of one pair to

cause the gripping-faces thereof to intermit--

tently throw the piston in one direction, and
means for rotating the rollers of the other pair
at the same speed as the first-named pair of
rollers to cause the gripping-faces thereof to
intermittently throw the piston in the other
divection.

Jn order to operate a double-piston pump
so as to throw the water upward in a contin-
uous stream, I provide two friction-pistons of
the character above described and the four
mutilated rollers arranged in two pairs, the
rollers of one pair being in a horizontal plane
and respectively on opposite sides of the frie-
tion-pistons and fuarnished with gripping-
faces for said pistons, respectively, said grip-

ping-faces being respectively cylinder-seg-:

ments of more than one hundred and eighty
degrees, the chords of the segmental grip-
ping-faces of each roller of said pair being on
opposite sides of the axis of said roller, the
other two rollers being arranged in a pair
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above the first-mentioned pair of rollers and
on opposite sides of said pistons and respec-
tively furnished with gripping-faces for the
pistons, respectively, each of said faces being
a cylinder-segment of a length less than, but
nearly equal to, either of the segmental grip-
ping-faces of the first-named pair of rollers

"~ and lessthanone hundredand eighty degrees,
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the chords of the segment-faces of each roller
being on opposite sides of the axis of said
roller; a double-piston pump, one of the pis-
tons of said pump being connected with one
of said friction-pistons and the other piston
of the pump being connected with the other
friction-piston; means for continuously ro-
tating one pair of rollers synchronously to
cause the gripping-faces thereof to intermit-
tently and alternately throw the pistons in
one direction, and means for rotating the
other pair ot rollers at the same speed as the
first-named pair of rollers to cause the grip-
ping-faces thereof to intermitiently return
the pistons in the other direction. In this
construction the rollers of the two pairs of
mutilated rollers are operatively connected
together, and the operative connections are
arranged to synchronously rotate the upper
and larger pair of rollers inward and down-
ward and the lower and smaller rollers in-
ward and upward, so that whenever the up-
per pair of rollers grip the piston toearry such
piston down the other piston will be gripped
by the lower pair of rollers, which will be
moving said other piston up, so that the two
pistons serve as counterbalances for each
other whenever they are simultaneously
gripped, one by the upthrast-rollers and the
other by the downthrust-rollers. The object
of this arrangement is to avoid any dead lift
in any piston exeept at the beginning of the
upward stroke, at which moment both pistons
simultaneously move upward. A farther ob-
ject of the arrangement just mentioned is to
cause each piston to travel downward at a
higher rate of speed than it travels upward.
Each of the two gripping-faces of each of the
upthrust-rollers extends more than half-way
around the roller, so that when two gripping-
faces of the upthrust-rollers have engaged
their piston to throw it up they will not let
go of such piston until the other two grip-
ping-faces of the same rollers have canght the
other piston to throw it up, and consequently
there will be a moment at the beginning of
each upward stroke of each piston when both
pistons are moving up at the same speed, and
the lower pair of rollers will at that moment
be carrying both of the pistons. The grip-
ping-faces of each of the downthrust-rollers
are arranged on opposite sides.of their re-
spective rollers. -Since they are each of less
than one hundred and eighty degrees, neither
extends half-way around the roller and there
remains two oppositely- disposed non-grip-
ping spaces on the large upper downthrust-
rollers, and there will be a time in the rota-
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tion of said rollers when the [rietion-pistons
are not engaged by the gripping-faces of the
downthrust-rollers. - The two pairs of rollers
are so arranged that when both of the pistons
are gripped by the upthrust-rollers they will
both be free from the gripping-faces of the
downthrust-rollers, thus leaving the pistons
free to move up together at the close and be-
ginning of each stroke.

The invention is capable of being carried
oub in various forms, and comprises the ma-
chine, combinations, and parts hereinafter
described and claimed, and illustrated in the
accompanying drawings, in which—

Figure I shows my newly-invented power-
head arranged for operating a double-piston
pump. This view is an elevation looking at
the ends of the rollers. Fig. Il is an eleva-
tion showing said power-head as viewed at
the right side of Fig. I. In Figs. I and II a
fragment of a double-piston pump is also
shown.
Iand II. Fig. IVis an edge view of the fric-
tion-piston detached. Fig. V is a face view
of the friction-piston detached. TFig. VIisa
detail, on a larger scale, to show the construe-
tion and arrangement of the mutilated frie-
tion-rollers. In Figs. I, 1I, and VIone of the
friction-pistons is shown at the lowest limit of
its stroke, and the upthrust - rollers are just
ready to begin to lift said piston on the up-
stroke,while the downthrust-rollers have just
released said piston and have not yet gripped
the other piston. The further upward move-
ment of said other piston isindicated by dot-
ted lines in IMigs. I and II. Fig. VII is a de-
tail of the facesof an upper and alower roller.

In the drawings, ¢ indicates an anchored
bed-plate to be anchored by anchors D in a
concrete bed or any other foundation c.

d indicates a pump-stock which has a head
e, provided with a spout f.

g indicates a removable top plate for the
pump-head c.

I indicates a pump-rod playing in a tubu-
lar pump-rod 4. The two pump-rods operate
two suckers j j' of the double-piston pump.

k. indicates the frame-base, hinged on a
horizontal axis by a hinge m at one side to
the bed-plate a.

7 indicates bolts at the other side of the
frame-base to hold the frame-base down on

.the bed-plate a.

o indicates the frame, carried by the frame-
base & and which frame carries the power-
head mechanism. The power-head mechan-
ism shown comprises two friction-pistons or
reciproecating members 1 1/, both of which are
driven by two pairs of mutilated rollers 2 2’
and 338". Thefriction-pistons 11’ are respec-
tively connected by econnecting-rodsp p' with
the pump-rods 2 ¢. The pump-rod s is a tu-
bular rod through which the pump-rod %
passes, and the two pump-rods are connected
with the two pump-suckers;'. Theconnect-
ing-rods p p" are detachably connected with
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their respective friction-pistons 1 and 1’ and
respectively pass through stuffing-boxes g ¢
in the removable head g.

r indicates the detachable conuections be-
tween the friction-pistons and the piston-
rods. - The purpose of the hinged frame-base
% and the detachable parts above specified is
toallowthe operative mechanism of the power-
head to be detached frorm the pump-rods and
the power-head frame and its mechanism to
be thrown back from above the pump-head,
thas to give access to the pump for the pur-
pose of drawing the pump-rods.

It indicates a slot or opening through the
frame-base % to allow the same to be thrown
back without interfering with the spout fand
head e.

12 12’ indicate the two gripping-faces on
each of the upthrust-rollers.

14 14' indicate the two gripping-faces on
each of the downthrust-rollers.

16 indicates the portions of the downthrust-
rollers which are devoid of any gripping-face
from end to end of the roller.

17 indicates the portions of the upthrust-
rollers, respectively provided with gripping-
faces from end to end of the roller. The
chords of the segmental faces of each of the
rollers are parallel and are on opposite sides
of the axis of said rollers. The chord of the
segmental face 12, which echord is indicated
by the dotted line 13, is on the side of the axis
of the roller 2 which is opposite the main
body of said segmental face 12, and the chord
18" of the segmental face 12’ is parallel with
the chord 13 and on the opposite sides of the
axis of the roller. The chords 15 and 15’ of
the segmental faces 14 are on opposite sides
of the axis from each other and on the same
side with their respective faces.

18 indicates a pulley connected with a pin-
ion 19, which meshes with a cog-wheel 20.
Cog-wheels 20, 22, 23, and 24, of equal radius,
are mounted, respectively, on the axles 25,
26, 27, and 28 of the rollers 2', 2, 3, and 3, re-
spectively. The cog-wheels 20 22 of the up-
thrust-rollers mesh with each other. The
cog-wheel 20 also meshes with the cog-wheel
24 of one of the downthrust-rollers, and the
cog-wheel 22 meshes with the cog-wheel 23 of
the other downthrust-roller. By this means
all the rollers are simultaneously driven at
the same speed of rotation, the upthrust-roll-
ers to throw the pistons up alternately and
the downthrust-rollers to throw the pistons
down alternately. The width of either va-
cantspacel6betweentheendsof thegripping-
faces of the downthrust-rollers slightly ex-
ceeds the width of either longitudinally-con-
tinuous gripping-face 17 of the upthrust-roll-
ers, so that at the portion of the stroke when
both friction-pistons are gripped by the up-
thrust-rollers—i.e., at the beginning and close
of each upstroke—they will both be free from
the downthrust-rollers. The length of each
of the upthrust gripping-faces 12 12" is equal
to the length of the desired stroke, and the

3

length of each of the downthrust gripping-
facesisa fraction lessthan the desired stroke,
and the rollers are arranged so that each frie-
tion-piston is free an instant before the down-
thrust-rollers grip it, thus to avoid any dan-
ger of locking. The friction-faces s of the
friction-pistons are each equal in length to
the length of stroke plus the distance between
the horizontal planes in which the axes of the
upthrust and dewnthrust rollers lie.

t indicates adjusting-serews for adjusting

‘the shafts or axles 25 25 27 28 to bring the

rollers toward and from the reciprocating
member or friction-piston 1 1. The rollers

70

75

8o

are to be set so0 as to cause the corresponding -

gripping peripheral faces, as 12 and 12, 12’
and 12/, 14 and 14, or 14’ and 14’, to simulta-
neously positively engage the opposite faces
of the reciprocating member, so that when
the rollers are rotated the reciprocating mem-

85

ber will be appropriately gripped by and re-

leased from. the peripheral gripping-faces.
The four cog-wheels are arranged substan-
tially in & quadrangular train—that is to say,
the effect of the cog-wheels meshed as shown
is substantially the same as if the cog-wheels
were meshed with each other in a quadrangu-
lar train; but by reason of the greater radius
of the downthrust-rollers and the necessity
of having cog-wheels of a uniform radius, so
that the action of the peripheral faces vela-
tive to the reciprocating member or piston
will be perfectly true, the upper wheels of
the train arenecessarily too far apart to mesh
with each other. The limits of the friction-
faces of the reciprocating members or pis-
tons 1 1" are shown in the drawings as being
formed by {ransverse notches or grooves .
By reason of these limits the position of the
pistons at the beginning of a stroke is imma-
terial. Both pistons may at starting be at
the lower end of their stroke; but in that po-
sition the upper notches of the pistons will
be at the gripping plane of the downthrust-
vollers, and therefore the gripping-faces of
the downthrust-rollers have no effect upon
either of the pistons until one of the pistons
has been carried almost to its upper limit.
Then the other piston will be gripped by the
upthrust-rollers and the machine will be in
full operation.

‘What I claim, and desire to secure by Let-
ters Patent of the United States, is—

1. The combination of a friction-piston fur-
nished with oppositely-arranged friction-faces
of equal length; four mutilated rollers ar-
ranged in two pairs, the rollers of one pair
being respectively on opposite sides of the
piston and each furnished with a gripping-
face which is a cylinder-segment of more
than one hundred and eighty degrees, and the
rollers of the other pair being respectively
on opposite sides of the piston and each fur-
nished with a gripping-face of a length less
but nearly equal to that of the gripping-face
on a roller of the first-named pair of rollers
and being a cylinder-segment of less than
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one hundred and eighty degrees; means for
rotating the rollers of one pair to cause
the gripping-faces thereof to intermittently
throw the piston in.one direction; and means
for rotating the rollers of the other pair at
the same speed to cause the gripping-faces
thereof to intermittently throw the piston in
the other direction.

2. The combination of a friction - piston
provided with oppositely-arranged friction-
faces of equnal length; four mutilated rollers
arranged in two pairs, the rollers of one pair
being respectively on opposite sides of the pis-
ton and each provided with a gripping-face
which is a cylinder-segment of more than one
hundred and eighty degrees, and the rollers of
the other pair being respectively on opposite
sides of the piston and each furnished with a
gripping-face of a length slightly less, but
nearly equal to that of the gripping-face on
a roller of the first-named pair of rollers and
being a cylinder-segment of less than one hun-
dred and eighty degrees, cog-wheels of equal
diameter mounted respectively on the rollers
of the first-named pair and meshing with
each other; a cog-wheel on one of the rollers
of the second-named pair of rollers and mesh-
ing with the cog-wheel of the roller which is
on the same side of the piston therewith; an-
other cog-wheel mounted on the other roller
of said second pair and meshing with the cog-
wheel of the other roller of the first-named
pair; and means for driving the rollers.

3. The combination of two friction-pistons
respectively furnished with oppositely-ar-
ranged friction-faces of equal length; a pair
of mutilated rollers, the rollers of said pair be-
ing respectively on the opposite sides of said
pistons and furnished with gripping - faces
for said pistons respectively, said gripping-
faces being respectively cylinder-segments
of more than one hundred and eighty de-
grees; the chords of the segmental gripping-
faces of each roller being on opposite sides
of the axis of said roller; a second pair of
mutilated rollers arranged on opposite sides
of said pistons and respectively furnished
with gripping-faces for the pistons respec-
tively, each of said faces being a cylinder-
segment of alength less than but nearly equal
to either of the segmental gripping-faces of
the first-named pair of rollers and of less than
one hundred and eighty degrees, the chords of
the segment-faces of each roller being on oppo-
site sides of the axis of said rollers; a double-
piston pump, one of the pistons of said pump
being connected with one of said friction-pis-
tons and the other piston of the pump being
connected with the other friction -piston;
means for rotating one pair of rollers syn-
chronously tocause the gripping-faces thereof
to intermittently and alternately throw the

pistons in one direction; and means for ro--
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tating the other pair of rollers at the same
speed as the first-named pair of rollers, to
cause the gripping-faces thereof to intermit-
tently and alternately throw the pistons in
the other direction.

4. The combination of a friction-piston; a
pair of mutilated rollers journaled parallel
with each other and arranged to grip the fric-
tion-piston between their peripheral faces;
means for simultaneously rotating the rollers
in one direction to cause the outer portions
of their peripheries to grip and release the
friction-piston to throw it in one direction
and allow its return; a second pair of muti-
lated rollers arranged in the same manner as
the first-mentioned rollers; and means for ro-
tating said second rollers in the direction op-
posite that of the first-mentioned rollers to
grip the friction-piston when it is released by
the first- mentioned rollers, and vice versa,
whereby the friction - piston is alternately
driven in one and the other direction.

5. Thecombination of a friction-piston; two
mutilated rollers arranged with their axes in
a plane which is at right angles to the path
of the friction-piston and to grip said piston
between their outermost peripheries; two
other rollers arranged with their axes in a
plane parallel with the plane of the axes of
the said first-named rollers to grip said piston
between their outer peripheries when the
first-named rollers release said piston; four
cog-wheels substantially in a quadrangular
train and connected with the rollers respec-
tively; and means for rotating said cog-wheels
and rollers.

6. Thecombination with a plurality of pairs
of mutilated rollers, of a friction-piston be-
tween said rollers to be gripped by the grip-
ping peripheral faces of the rollers, and hav-
ing frictional faces to be gripped by said pe-
ripheral faces and limited to determine the
length of stroke.

7. A power-head comprising a plurality of
pairs of mutilated rollers, each of which roll-
ers is furnished with two peripheral gripping-
faces which are arranged at opposite sides
and opposite ends of their rollers respec-
tively; two friction-pistons between said roll-
ers to be alternately gripped and released by
the one pair of rollers and at the same time
released and gripped by the other pair. of
rollers; and means for rotating the one pair
of rollers in one direction and the other pair
of rollers in the other direction.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, at Los Angeies,
California, this 11th day of April, 1900.

GEORGE LEPPERE STEARNS,

Witnesses:

JAMES R. TOWNSEND,
Fraxcis M. TOWNSEND.
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