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To all whom it may concern:

Be it known that I, Orro P. Roxnr, a sub-
ject of the King of Norway, and a resident
of the city of Seattle, in the county of King
and State of Washington, have invented cer-
tain new and useful Improvements in Com-
bined Pumps and Rams, of which the fol-
lowing is a specification.

My invention has for one of its main ob-
jects to provide novel valve mechanism for
alternately closing the drive passages.’

Another object resides in the provision of
water impelling mechanism connected for
operation through pressure generated inci-
dent to the closing of the valves in the drive
passages.

With the above and other objects in view,
to be referred to as my description pro-
gresses, the invention resides in the features
of construction, arrangements and combina-
tions of parts hereinafter described and suc-
cinctly pointed out in my annexed claims.

Referring to the accompanying drawing
wherein like numerals of reference indicate
like parts throughout: Figure 1 is a top plan
with portions broken away, Fig. 2 is a verti-
cal section taken on line 2—2 of Fig. 1, and
Fig. 8 is a fragmentary longitudinal section
taken through the delivery end portion of
the drive pipe on line 3—3 of Fig. 1.

Referring to the drawing by numerals of
reference, 1 indicates the drive pipe which is
divided by a partition 4 into longitudinal
sections or passages 2 and 8. Partition 4
terminates in advance of the reduced deliv-
ery opening 4" of pipe 1 and immediately
beyond the same I fulcrum a lever 5, the said
lever being provided on its opposite end por-
tions with vanes 5.

In advance of lever 5 I provide shutter
valves 7, the same having their component
parallel sections provided with end studs
which are journaled in the upper and lower
walls of the drive pipe, as shown.

Reference numeral 9 indicates arms fixed
to the valve sections and pivotally connected
at ‘their free end portions by a connecting
bar 10 which latter upon being properly ad-
justed will open one valve 7 and simultane-
ously close the other. This movement of bar
10 is effected through oscillatory movement
of lever 5, the latter through action of the
fluid in passages 2 and 3, being alternately
brought into engagement with strike parts
12 of said bar.

Reference numeral 13 indicates a working

chamber for a piston 14, the said chamber
being provided in its opposite end portions
with ports 18’ each communicating with a
respective drive passage, as more clearly
shown in Fig. 2. At the end portions of
chamber 13 I provide pump chambers 15,15
having intake ports in their lower portions
which open in line with ports 13’ for recep-
tion of water from the adjacent drive pas-
sages.

Reference numeral 16 indicates an air
chamber the same being provided with a de-
livery port 16’ and having communication
with pump chambers 15, 15, through suit-
able outlet ports provided in the upper end
portions of the latter. These inlet and out-
let ports of pump chambers 15, 15" are con-
trolled by suitable valves, as 17.

Reference numeral 18 indicates hollow ex-
tensions of chambers 15, 15" in ‘which plun-
gers 19, fixed to piston 14, are slidably re-
ceived.

With the parts arranged as shown, where-
In valve 7 controlling passage 2 has just
been closed, a portion of the water will, in-
cident to the sudden arresting of its flow, be
forced upwardly through the related port
13" into piston chamber 13 and pump cham-
ber 15 and act on piston 14 to move the same
to the right, whereby one plunger 19 will
force water from chamber 15’ into air cham-
ber 16. Simultaneous with this arresting of
the flow in passage 2, passage 8 has been
opened, and when the flow in this last named
chamber becomes of sufficient strength, it
will act on one vane 5 to swing lever 5 and
thereby bring the other vane into forcible
engagement with the related strike part 12
of bar 10, thereby effecting an operation of
valves 7, to open passage 2 and close passage
3, at which time piston 14 will be operated
to the left for impelling water from chamber
15 to chamber 16. During further operation
of the apparatus, lever 5 swings back and
forth to alternately open and close the drive
passages 2 and 3.

Having thus described my invention what
I claim as new, and desire to secure by Let-
ters Patent of the United States of Anmerica,
ig—

1. In apparatus of the character de-
scribed, a drive passage, an air chamber, a
fluid receiving chamber having valved con-
nection with said drive passage and said
air chamber, a plunger in said chamber for
forcing the fluid therefrom, a valve in said
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passage rearwardly of the connection of the
latter with said receiving chamber, means
for automatically operating said valve to
and from its closed position, and means for
operating said plunger in one direction ar-
ranged to be operated by the fluid in said
passage incident to the closing of said valve.

9. In apparatus of the character de-
scribed, spaced drive passages, valves for
said passages, an air chamber, a valved con-
nection between said air chamber and one of
said passages in advance of the valve of the
latter, a plunger interposed in said connec-
tion for forcing fluid into said air chamber,
actuator means for said plunger arranged
for operation by the fluid in the respective
passages alternately, and means for auto-
matically operating said valves to close said

“drive passages alternately.

3. In apparatus of the character de-
scribed, spaced drive passages, valves for
said passages, an air chamber, a pump cham-

* ber connected with said air chamber and
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with one of said drive passages, a plunger
in said pump chamber, actuator means for
said plunger arranged for reciprocation by
fluid in said passages, and means for auto-
matically operating said valves to close said

“drive passages alternately.

4. In apparatus of the character de-
scribed, spaced drive passages, valves for
said passages, an air chamber, a fluid receiv-
ing chamber connected with said air cham-
ber and with one of said drive passages and
provided with inlet and outlet valves, means
connecting said first named valves for simul-
taneous movement of one to its open and the
other to its closed position, means for auto-

‘matically operating said valves to close said

drive passages alternately, and means for
forcing fluid from said receiving chamber
into -said air chamber controlled for oper-
ation by the fluid in said passages.

5. In apparatus of the character de-
scribed, spaced drive passages, valves for
said passages, a working chamber having
each end portion connected with a respective
drive passage, an actuator arranged in said
chamber for movement lengthwise thereof
by the fluid, means for automatically closing
one of said valves and simultaneously open-
ing the other, pump chambers each connect-
ed with a respective drive passage, and plun-
gers in said pump chambers connected with
said actuator for reciprocation thereby.

6. In apparatus of the character de-
seribed, spaced drive passages, valves for
said passages, a working chamber having
each end portion connected with a respective
drive passage, an actuator arranged in said
chamber for movement lengthwise thereof
by the fluid, means for automatically clos-
ing one of said valves and simultaneously

“opening the other, an air chamber, pump

chambers having their inlet ports each con-

1,057,778

nected with a respective drive passage, said
pump chambers having their outlet ports
connected with said air chamber, valves
controlling the fow of fluid to and from
said pump chambers, and plungers in said
pump chambers connected with said- actu-
ator for reciprocation thereby.

7. In apparatus of the character described,
in combination with a pair of drive pas-
sages, valves for said passages, each of said
valves being composed of a plurality of piv-
oted sections, means connecting the valve
sections for movement in unison to open one
valve and simultaneously close the other,
and a pivoted actuator for said last named
means arranged in said passages for oscil-
lation by the fluid flowing therethrough,said
actuator being pivoted substantially cen-
trally of its length and provided on its op-
posite end portions with vanes each pro-
jecting into a respective drive passage.

8. In apparatus of the character described,
in combination with a pair of drive pas-
sages, valves for said passages, each of said
ralves being composed of a plurality of piv-
oted sections, means connecting the valve
sections for movement in unison to open one
valve and simultaneously clese the other,
strike parts on said last named means, and
an actuator for said valves pivoted substan-
tially centrally of its length for oscillatory
movement. by the fluid in said drive passages
for alternative engagement with said strike
parts, for the purpose specified.

9. Tn apparatus of the character described,
two drive passages, valves for said passages,
each of said valves being formed of a plu-
rality of pivoted sections having projecting
aring, a bar pivotally connected to the arms
of all of said valve sections for simultane-
ously closing one valve and opening the
other, a lever having its pivot intermediate
thedrive passages;vanes on the opposite end
parts of said lever, strike parts on said con-
necting bar arranged in the path of said
lever, an air chamber, a piston chamber con-
nected to receive fluid from said drive pas-
sages, a piston in said last named chamber,
pump chambers having valved connection
with said drive passages and said air cham-
ber, and plungers operating in said pump
chambers and connected with said piston for
operation by the latter.

10. In apparatus of the character de-
scribed, a box like drive pipe divided into
longitudinal sections, a valve in each section
of said drive pipe, said valves being com-
posed of parallel pivoted sections having an-
gular projections, the projections of the sec-
tions of one valve extending at angles con-
trary to those of the sections of the other
valve, a connecting bar to which all of the
projections of said valve sections are piv-
otally connected, a lever pivoted intermedi-
ate its ends and provided on opposite sides
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- of its fulerum with vanes each adapted for

operation in a respective section. of said
drive pipe, strike parts on said connecting
bar in the path of said lever, an air chamber,
a piston chamber having ports each com-
municating with a respective section of said
drive pipe, pump chambers each having
valved connection with a respective section
of said drive pipe and with said air chamber,
a piston in said piston chamber, and plun-
gers in said pump chambers connected with
said piston for operation thereby. .

11. In apparatus of the character de-
scribed, a drive passage, a fluid receiving
chamber having valved connection with
said drive passage for reception of fluid
therefrom, said chamber being also provided
with an outlet port, a plunger in said cham-
ber for forcing fluid therefrom, a valve in
said drive passage rearwardly of the connec-
tion of the latter with said chamber, means
for automatically operating said valve to
and from its closed position, and means for
operating said plunger in one direction ar-
ranged to be operated by the fluid in said
drive passage incident to the closing of said
talve.

12.-In apparatus of the character de-
scribed, a drive passage, a fluid receiving
chamber having intake and delivery ports,
the intake port of said chamber having
valved connection with said drive passage,
a plunger in said chamber for forcing fluid
therefrom, a valve insaid drive passage rear-
wardly of the connection of the latter with
said chamber, means for operating said
plunger in one direction arranged to be op-
erated by the fluid in said drive passage
upon closing of said valve, and means where-
by said valve is automatically operated to
and from its closed position.

18. In apparatus of the character de-
scribed, a drive passage, a fluid receiving
chamber having intake and delivery ports,
the intake port of said: chamber having
valved connection with said drive passage, a
plunger in said chamber for forcing fluid
therefrom, a valve in said drive passage
rearwardly of the connection of the latter
with said chamber, a second chamber com-
municating with said drive passage for-
wardly of said valve, a piston connected
with said plunger and arranged in said sec-
ond chamber for operation in one direction
by fluid from said drive passage incident to
the closing of said valve, and means whereby
sald valve is automatically operated to and
from its closed position.

14. In apparatus of the character de-

scribed, spaced drive passages, valves for
sald passages, and means for closing said
valves automatically including an actuator

fulcrumed substantially centrally of its
length and provided on its opposite end por-
tions with vanes each arranged in a respec-
tive drive passage for movement by the
water lengthwise thereof. :

15. In apparatus of the character de-
scribed, spaced drive passages, valves for
sald passages, means connecting said valves
for simultaneous movement of one to its
closed position and the other to its open
position, and an actuator for said valves ar-
ranged rearwardly of the latter for move-
ment by the fluid in said passages, said actu-
ator being fulcrumed intermediate its ends
and provided on its opposite end portions
with vanes each arranged in a respective
drive passage.

16. In apparatus of the character de-
scribed, spaced drive passages, valves for
said passages, means connecting said valves
for simultaneous movement of one to its
closed position and the other to its open
position, an actuator for said valves ful-
crumed intermediate its ends and provided
on opposite sides of its fulerum with vanes
each arranged in a respective drive passage,
and strike parts connected for movement
with said valves and arranged in the path
of said actuator.

17. In apparatus of the character de-
scribed, in combination with a pair of drive
Ppassages, valves for said drive passages con-
nected for simultaneous movement of one
to its open and the other to its closed posi-
tion, impact receiving parts connected for
movement with said valves, and means for
striking said impact receiving parts to there-
by operate said valves comprising a fluid
operated member arranged rearwardly of
sald valves and being pivotally supported
intermediate its ends and provided on its
opposite end portions with vanes each pro-
jecting into a respective drive passage.

18. In apparatus of the character de-
scribed, spaced drive passages, valves for
said passages, a pump chamber provided
with inlet and outlet ports, the infake port
of said chamber having valved connection
with one of said drive passages in advance
of the valve thereof, a plunger in said pump
chamber, actuator means for said plunger
arranged for movement in relatively op-
posite directions by fluid in said drive pas-
sages, and means for automatically operat-
ing said valves to close said drive passages
alternately.

Signed at Seattle, Washington, this 4th

day of January, 1912.
OTTO P. ROHR.
‘Witnesses: .
R. E. BoreLg,
SterEEN A. Brooxs.

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