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To ail whom it TRy CONCerm:

Be it known that I, ETHELBERT M. FRASER,
a oitizen of Canada, and a resident of Yonk-
ers, in the county of Westchester and State
of New York, have invented certain new and
useful Improvements in Hydraulic Elevators
and other Hydraulic Apparatus, of which the
following is a specification.

The invention relates to improvements in
hydraulic elevators and other hydraulic ap-
paratus; and it consists in the novel features,
principles, arrangements, and combinations
of parts hereinafter described, and particu-
larly pointed out in the claims.

The object of the invention is to provide
officient means interposed between the sup-
ply-main and the cylinder or actuating-mo-
tor whereby the amount of water from the
supply-mainusedinthe said cylinder or motor
is directly proportional to the load lifted or
the work performed.

A further object of the invention is to pro-
vide means whereby the work done by the
descending car and 1ts load may be stored up
and subsequently utilized in raising the car
and its load. ‘

Tn accordance with my invention I pro-
vide intermediate the supply-main and cylin-
der very simple and easily-controlled and in-
stalled ‘means for regulating the water-sup-
ply, so that the water used from the supply-
main may be directly proportional to the
load raised or lowered in an elevator or in
other apparatus to the amount of work done,
my purpose being, among other objects, to
avoid the waste incident to the use of hy-
draulic elevators and other hydraulic appa-
ratus in which the amount of water used 1s a
fixed quantity at a fixed pressure regardless
of the work done or whether the load is light
or heavy.

I present my invention in this application
as embraced in a hydraulic elevator and as
comprising intermediate the supply-mainand
power-cylinder or motor an apparatus con-
sisting of a rotary pump (which at times op-
erates as a motor) of fixed capacity connect-
od at one side with the supply-main and at
the other side with the power-cylinder or mo-
tor, a storage-tank for water, a variable ro-
tary motor (which at times operates as a
pump) connected at one side with said stor-
age-tank and at its other side with the supply
or main side of said pump, and means for va-

rying the capacity of said rotary motor,
whether acting as a motor or a pump, from
nothing to the maximum at will. The said
rotary pump or motor and said variable ro-
tary motor or pump are preferably of the
impeller class and by preference of the two-
cycloidal impeller type and are arran ed end
to end, so that one pair of parallel shafts may
extend through both of them and receive the
impellers, the major axis of the correspond-
ing impellers in both pumps or motors being
on the same plane. The said variable rotary
motor or pump is provided with rotary cy-
lindrical envelops for its impellers and with
means for effecting the exposure to a greater
or less extent of the adjoining ends of said
impellers beyond said envelops and of plac-
ing said exposed portions of said impellers
into codperative relation to each other, the
purpose being that only so much of said im-
pellers shall be exposed for duty asmay from
time to time be requisite for pumping or con-
suming, as the case may be, the required vol-
ume of water. The said variable rotary mo-
tor or pump comprises a stationary frame
forming a seat for the rotary envelop of one
impeller and a movable frame affording a
seat for the rotary envelop of the other 1m-
peller and being connected with the impeller
of the said stationary frame, the arrange-
ment being such that as said movable frame
is moved toward the stationary frame it will
move its envelop over and partly or wholly
conceal its impeller and at the same time and
in the same degree force the other inipeller
into the envelop of said stationary frame and
that as said movable frame is moved out-
wardly from said stationary frame it will
withdraw its envelop from over its impeller
and at the same time and in the same degree
withdraw the other impeller from the en-
velop of the stationary irame and place the
exposed portion of same into cooperative re-
lation with the exposed portion of the im-
peller of the movable frame.

The invention will be fully understood
from the detailed description hereinafter pre-
sented, reference being had to the accompa-
nying drawings, in which—

Figure 1 is a side view of apparatus em-
bodying the invention, this figure showing
the pump or motor of fixed capacity to be
connected with the supply main and cylin-
der and the variable motor.or pump to be
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connected with the storage-tank and the main
side of said pump or motor. Fig. 2 is an
edge view of same. Tig. 3is a longitudinal
section of same on the dotted line 3 3 of Fig.
2. TFig. 4 is a front view of same shown in
connection with thestorage-tank and the cyl-
inder. Fig. 5 is a sectional view through the
variable motor or pump on the dotted line
5 50f Fig. 3. TFig. 6isa like section through
the pump or motor of fixed capacity on the
dotted line 6 6 of Fig. 3. Fig. 7 is an en-
larged side elevation of the variable rotarymo-
tororpump. Fig. 8is an edge view of same.
Fig. 9 is a longitudinal section of same on the
dotted line 9 9 of Fig. 8. TFig. 10 is a trans-
verse section of same-on the dotted line 10 10
of Fig. 9. TFig. 11 is a like section of same on
the dotted line 11 11 of Fig. 9. Fig. 12is a
like section of same on the dotted lme 12 12
of Fig. 9. TFig. 13 is a side elevation of the,
stationary frame detached from the variable
motor or pump. Fig. 14 is an end view of
same looking at the right-hand end of Fig.
13. Fig. 15 is a side elevation of the mov-
able frame detached from the variable motor
or pump. [Fig. 16 is an end view of same

- looking at the right-hand end of Fig. 15. Fig..
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171s a detached end view of one of the rotary
envelops detached from the variable motor
or pump, and Fig. 18 is a top.view of same.
In the drawings, 20 designates the pump
or motor of fixed capacity; 21, the motor or
pump of variable capacity; 22, the cylinder
or motor for converting hydraulic into me-
chanical power; 23, the storage-tank for wa-
ter; 24, the pipe connection whereby the
water main or supply may be connected to
one side of the pump or motor of fixed capac-
ity; 25, a pipe connecting the other side of
said pump or motor with the aforesaid cylin-

der; 26, a pipe connecting the storage-tank 23

with one side of the variable motor or pump;
27, a pipe connecting the other side of said
variable motor or pump with the.pipe 24 at
the main side of the pump or motor 20.

The cylinder 22 is of familiar type and re-
quires no special explanation, said cylinder
being provided with the usual piston and pis-
ton-rod 88, by means of which the hydraulic
power may be converted into mechanical
power for actuating the elevator-car (not
shown) or other device or mechanism. The
cylinder 22 represents a known form and
construction of motor and is not separately
claimed herein.

The storage-tank 23 is simply a receptacle
to contain a suitable supply of water propor-
tioned to the size of the cylinder 22 and the
capacity of the apparatus, and said tank 23
possesses 1n itself no special structural fea-
tures requiring description.

822,505

with each other and connected together by
gear-wheels 32.  The pump or motor 20 is in
ttself of known form and construction and is
not separately claimed herein, nor is the pres-
ent invention limited in every instance to the
special construction of rotary pump or motor
20, although I prefer in carrying out my in-
vention to employ the special rotary pump
or motor 20 shown. The impellers 28 29 are
of cycloidal outline; but it is well known that
the impellers in the class of -apparatus to
which the pump or motor 20 belongs are of
various outlines, some being, for illustration,
in the form of gear-wheels of comparatively
large pitch rotating in close contact within
the casing. The rotary pump or' motor 20 is
therefore a known type of rotary pump or
motor, and, as usual, it has a fixed capacity,
at all times pumping or consuming a fixed
volume of water. The pump or motor 20
may operate with equal efficiency either as a
motor or as a pump, and, as hereinafter ex-
plained, the said pump or motor 20 some-
times operates as a pump driven’by the vari-
able pump or motor 21 as a motor and some-
times as a motor to drive the variable pump
or motor 21 as a pump. oo :

The variable motor or pump 21 comprises,
in its preferred form, the exterior caging, im-
pellers 33 34, a stationary frame 35 Figs. 3,
9, 10, 13, and 14, located at the left-hand
side, looking at Fig. 9, of the passage through
said casing, a movable frame 36, located at
the right-hand side of the ‘passage’ through
the casing, Figs. 3, 9, 12, 15, and‘16, a ro-
tary cylindrical envelop 37 mounted within
an opening 38 in said frame 35 and having an
opening conforming to the outline of the im-
peller 33 held thereby, Figs. 9, 10, and 11, a
rotary cylindrical envelop 39 mounted with-
in an opening 40 in the movableframe 36 and
having an opening corresponding with the
outline of the impeller 34, Figs. 9, 12, held
thereby, and means for moving the frame
36 toward and from the frame 35, so that
during the movement of said frame 36
toward and from the frame 35 the envelop
of the frame 36 may be more or less moved
upon and conceal the impeller 34 and that
said frame 36 may during such movement
force the impeller 33 more or less into its en-
velop 37, thereby regulating the exposure of
the surface area of said impellers. When
the frame 36 is moved outwardly in a direc-
tion from the frame 35,it will withdraw its
rotary envelop 39 from off of the impeller 34
and withdraw the impeller 33 from its en-
velop 37 and move the inner end of said im-
peller 33 into coéperative relation to the like
portion of the impeller 34.

The impeller 34 is mounted upon the shaft

The pump or motor 20 comprises in the 31, which extends through the pump or mo-

present instance the exterior casing and two | tor 20 and into the variable motor

codperative impellers 28 29, mounted upon
shafts 30 31, respectively, which are parallel

|

: _ or pump
21, and the impeller 33 is mounted upon or
.connected with a shaft 41, which, as shown in.
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Fig. 9, is mounted in a longitudinal bearing
aperture in the movable frame 36, the inner
transverse edge of the transverse portion of
said frame 36 being in close relation to_the
outer or right-hand end edge, looking at Fig.
9, of the impeller 33, and the outer end of
the shaft 41 having a head seated within a
recess in a cap-plate 42, fitted upon the outer
or right-hand end, looking at Fig. 9, of said
frame 36. The shaft 30 of the pump or mo-
tor 20 also extends into the casing of the va-
riable motor or pump 21, as shown in Fig. 9,
this result being permitted by reason of the
fact that the pumps or motors 20 21 are ar-
ranged in end to end relation to each other.
The impeller 34 cannot have any longitudi-
nal movement and therefore is stationary,
except for its capacity torotate in about the
central side portion of the casing of the vari-
able motor or pump 21; but the impeller 33,
being connected by the shaft 41 with the
movable frame 36, may have a longitudinal
motion imparted to it during its rotary mo-
tion, said impeller 33 being obliged to follow
the movement of the frame 36. The frame
35is formed with a substantially semicircular
shoulder 43, Figs. 9, 13, and 14, which pre-
vents the rotary envelop 37 from being
drawn from its opening or seat 38 in the
frame 35 during the outward movement of
the frame 36, and the movable frame 36 is
formed with a substantially semicircular
shoulder 44, which prevents the rotary en-
velop 39 from losing its position from the
seat or opening 40 when said frame is being
drawn outwardly toward the right, looking
at Fig. 9. The rotary envelop 37 for the im-
peller 33 rotates within the opening 38 and
receives its rotary motion either from the
impeller 33 or the shaft 30, as hereinafter ex-
plained, and in order that said envelop 37
may thus be rotated a portion of the im-
peller 33 always remains within said envelop
and said shaff 30, adjacent to the outer end
of said envelop 37, is formed with a head 45,
Fig. 9, which is fastened to said envelop,
whereby the shaft 30 becomes, in effect, dur-
ing certain operations the shaft for trans-
mitting power from the rotary motor 20 to
the impeller 33. The impeller 34 receives its
motion from or imparts motion to the shaft
31 in accordance with whether the device 21
is qperating as a pump or as a motor, and
said impeller 34 rotates the envelop 39.

The means for moving the frame 36 to-
ward and from the stationary frame 35 com-
prise in the present instance a rack-bar 46,
extending outwardly from the said frame 36,
a pinion-wheel 47 in mesh with said rack-bar,
and a wheel 48, secured upon the shaft 49 for
said wheel 47, and the wheel 48 may be oper-
ated in any suitable manner, and in the case
of elevator structures the said wheel may be
operated by means of a usual control-cable
within reach of the attendant in the car. By

&

turning the wheel 48 in one direction the
frame 36 will be caused to approach the sta-
tionary frame 35, and by turning the wheel
48 in an opposite direction the frame 36 will
be caused to recede from said frame 35, the
impellers 33 34 being entirely concealed when
the frame 36 is moved close up to the frame
35 and being more or less exposed in the ad-
justment of said frame 36 from and toward
said frame 35, thereby varying the capacity
of the pump or motor 21 at will from nothing
to the maximum.

The movable frame 36 has on opposite
sides the shoulders 50, Figs. 12, 15, and 16,
which guide on the longitudinal edges 51,
Figs. 11, 13, of the stationary frame 35, and
between the shoulders 50 the frame 36 is
formed with a semicircular portion 52, which
guides within the longitudinal semicircular
portion 53 of the frame 35, and the frame 35
is formed with the shoulders 54, Figs. 10, 13,
14, against which the edges 55 of the longitu-
dinal portion 56 of the frame 36 may guide,
while between the said shoulders 54 the

frame 35 is formed with the semicircular por-

tion 57, against which said semicircular por-
tion 56 of the frame 36 may guide, so that
when the frame 36 is moved to its full inward
position against the frame 35 the impellers
33 34 will be fully concealed within their en-
velops 37 39; but it is to be observed that al-
though the impellers are at such time fully
concealed and perform no duty their envel-
ops 37 39 may continue in rotation under the
power transmitted to them from the impellers
28 29 of the pump or motor 20.

The variable pump or motor 21 has been
made the subject of a separate application
for Letters Patent of the United States, filed
by me on September 7, 1904, and bearing

Serial No. 223,599, and therefore the said.

variable pump or motor is not separately
claimed herein, but is illustrated herein for
the purpose of disclosing the best means and
method known to me for carrying out the
present invention.

The impellers 33 34 of the motor or pump
21 are longer than the impellers 28 29 of the
pump or motor 20, and the corresponding
mmpellers in said pumps or motors 20 21 have
their major axes on the same plane.

In arriving at an understanding of the op-
eration of the invention it will be necessary
to consider the action of the various parts of
the apparatus under the varying conditions
under which an elevator-car may be used, it
being remembered that the purpose of the in-
vention is to so regulate the water-supply
that the water used from the main is directly
¥roportioned to the load raised or lowered.

n explaining the operation of the invention
it may be assumed for purposes of illustra-
tion that the apparatus has been designed
for an average load of fifteen hundred pounds
and that the pressure of the water-supply is
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one hundred pounds to the square inch. To
start with, it may be assumed that the effect-
ive surface of the impellers in the motor or
ﬁ)ump 21, which is exposed, equals the sur-
ace of the impellers in the pump or motor 20
and that the pressures are therefore bal-
anced and the parts at rest, there being then
the one hundred pounds pressure acting
against one side of the pump or motor 20 and
against the opposite side of the motor or
ump 21 If t%e car is to ascend with its
1 or maximum load, the frame 36 of the
variable motor or pump 21 will be moved in-
wardly to effect the concealment of both of
the impellers 33 34, said frame 36 then clos-
ing the passage through the pump or motor
21 and said impellers 33 34 while rotating
performing no duty whatever. Under this
condition of the apparatus the water from
the main will flow tI})irough the pipe 24, pump
or motor 20, and pipe 25 into the cylinder 22
and effect the movement of the piston there-
in, whereby the rod 88 may be enabled,
through its proper connections, to cause the
car to ascend. Under such condition of the
ascent of the car with the maximum load the
apparatus constituting my invention per-
forms practically no function during such as-
cent. To stop the ascending car carrying
the maximum load, the attendant, by opérat-
ing the wheel 48 through the ordinary cable,
will move the frame 36 outwardly to a slight
extent from the frame 35, thus exposing a
narrow portion of the impeller 34 and ef-
fecting the exposure of a corresponding por-
tion of the impeller 33 and bringing said ex-
posed portion of the impeller 33 into codper-
ative relation with the exposed portion of the
impeller 34, which will result in said impel-
lers 33 34 acting as & pump pumping at one
hundred pounds pressure until the inertia of
the water flowing through the pipe 24 has
been overcome and the pressures have be-
come balanced, whereupon the car will stop.
The slight friction of the moving parts of the
apparatus will hold the impellers stationary
Wli.en the pressures are balanced—that is,
when there is the predetermined pressure of,
say, one hundred pounds back pressure in
the cylinder 22 and one hundred pounds im-
pressed pressure on the main side of the mo-
tor or pump 20. It may be said, for the sake
of illustration, that to stop the ascending car
carrying a maximum load the frame 36 should
be moved to expose about five per cent. of
the length of the impellers 33 34. When it
is desired that a car carrying the maximum
load shall descend, the attendant in the car
will by operating the wheel 48 move the
frame 36 outwardly from the position last
above indicated to expose about another five
fer cent., or a total of ten per cent. of the ef-
ectivearea of the impellers 33 84, this, assum-
ing that the friction of the parts equals flve
per cent. of such area. Under this condition

822,595

of the apparatus there would be the full im-
pressed pressure of one hundred pounds on
the main side of the pump or motor 20 and
one hundred pounds back pressure from the
cylinder 22 against the opposite side of the
pump or motor 20 and one hundred pounds
Impressed pressure on one side of the motor
or pump 21, with the-ten-per cent. drea of the
impellers 33 34 exposed to the said pressure,
resulting in said impellers 33 34 being ro-
tated reversely as a motor and driving the
impellers 28 29 of the pump or motor 20 as a
pump for pumping the water from the cylin-
der 22 and allowing the car to descend. "The
water which is at this time pumped from the
cylinder 22 passes partly into the main
through the pipe 24 and partly through the
pipe 27 and motor 21 to the storage-tank 23,
ninety per cent. of the said water passing to
the main and ten per cent. thereof into the
said storage-tank, whereby there is a saving

of the said ninety per cenf. of the water, the

same being returned to the main instead of
being wasted or allowed to escape into a
sewer.

The operation of the apparatus may be
further illustrated by stating the conditions
which prevail during the ascent, stoppage,
and descent of the car when the latter con-~
tains one-half of its maximum load. Under
this condition, in causing the car to ascend,
the attendant will through the wheel 48 and
intermediate connections move the frame 36
outwardly until about but not quite one-half
of the effective areas of the impellers 33 34
become exposed and placed into codperative
relation to each other, and at such time the
variable pump or motor 21 will act as & pump
and will be driven by the pump or motor 20
acting as a motor. Under this condition the
pump 21 will pump about one-half of the
quantity of water required for the cylinder
22 from the storage-tank 23, and the balance
of the water required for said cylinder will
come from the main. When the impellers
33 34 have thus become exposed throughout
about but not quite one-half of their effective
area we have during the ascent of the car
with one-half of its maximum load fifty
pounds back pressure in the cylinder 22, due
to theload, and this acts against one side of
the impellers in the pump or motor 20, and

we also have one hundred pounds impressed

pressure acting against the other side of the
tmpellers in the pump or motor 20, leaving

an effective pressure of fifty pounds to turn’
The propor-

the impellers in said motor 20.
tionate areas of the impellers in the pumps or
motors 20 21 must be such that in the illus-
tration given the fifty pounds excess of pres-
sure on the main side of the pump or motor
20 may enable the said pump or motor to act
as a motor and operate the pump or motor 21
as a pump, the latter pumping at a pressure
of one hundred pounds and approximately
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pumping one-half of the quantity -of water
required for the cylinder 22. In this illus-
tration of the action of the parts it is to be re-
membered that the effective area of the im-
pellers 33 34 exposed for duty is less than the
area of the impellers 28 29 in the motor 20.
To stop the car, ascending with one-half its
maximum load, the attendant will move the
frame 36 slightly outwardly to a further ex-
tent, so that just one-half of the effective sur-
face areas of the impellers 33 34 become ex-
posed, and at such time there will be the fifty
pounds back pressure in the cylinder 22 and
one hundred pounds impressed pressure on
the main side of the pump or motor 20 and
on the discharge side of the pump or motor
21, which acting on the thus-exposed impel-

lers 33 34 operates to enable the latter to hold -

the impellers 28 29 of the pump or motor 20

stationary. In thisillustration the impellers-

in the pump or motor 21 do not turn under
the impressed pressure against them, because
of the fitty pounds of back pressure in the cyl-
inder 22 and the fact that the one hundred
pounds of impressed pressure on the impel-
lers 33 34 isonly acting against one-half of the
effective area of said impellers.
car is to descend with one-half of its maxi-
mum load, the attendant will pull the frame
36 outwardly to a slightly further extent, so
that slightly more than one-half of the effect-

ive area of the impellers 33 34 will be exposed, |

and under sucn condition the impressed pres-
sure from the main will drive the pump or
motor 21 as a motor, which will drive the
pump or motor20 as a pump, the latter pump-
ing the water out of the cylinder 22, fifty per
cent. of said water going to the main and fifty
per cent. through the motor 21 to the storage-
tank 23. '

A further illustration of the operation of
the apparatus would be a consideration of
the conditions which prevail during the as-
cent, stoppage, and descent of the car with no
load. Under this illustration, leaving the
question of friction out of account, there
would be no back pressure in the cylinder 22,
and the attendant would move the frame 36
inwardly until the exposed effective area of
the impellers 33 34 is slightly less than the
area of the impellers 28 29—that is, about
five per cent. less—soas to overcome friction,
under which condition there would be no
back pressure, and the pump or motor 20
would act as a motor and drive the motor or
pump 21 as a pump, the latter pumping from
the storage-tank 23 and delivering to the mo-
tor 20 about ninety-five per cent. of the water
required for the cylinder 22, the other five
per cent. of the water coming from the main
and being just sufficient to overcome the fric-
tion created by the moving parts. In this
illustration the impellers 33 34 and 28 29 ro-
tate in unison, and since the effective area of
the impellers 33 34 was only reduced about

When the |

D

five per cent. from a balancing condition and
since the impellers 28 29 are consuming one
hundred per cent. of water it follows that the
impellers 33 34 pump from the storage-tank
23 ninety-five per cent. of the volume of wa-
ter consumed. To stop the car ascending
with no load, the attendant would simply
move the frame 36 outwardly until the ex-
posed effective area of the impellers 33 34
equals the area of the impellers 28 29 and the
pressures become balanced on the main side
of the pump or motor 20 and the discharge
side of the pump or motor 21. To effect the
descent of the car with no load, the attendant
would move the frame 36 outwardly to an ex-
tent equal to about ten per cent. of the
length of the impellers 33 34 beyond the de-
gree of exposure of said impellers during the
upward travel of the car with no load, and
then the pump ormotor 21 would act 2s amo-
tor and drive the pump or motor 20 as a
pump. The water from the cylinder 22 will
then pass through the pump 20 and motor 21
to the tank 23, and at such time a volume of
water from the main equal to about five per
cent. of the volume of the water from the
cylinder 22 would also pass through the mo-
tor 21 to the said tank 23, this five per cent.
of water from the main passing to the tank 23
being due to the extra five per cent. of expo-
sure of the impellers 33 34 for moving the car
downwardly.  In other words, during the
descent of the car with no load the pump or
motor 21, acting as a motor, consumes five
per cent. more water than the pump 20 with-
draws from the cylinder 22.

Tt is thought that the foregoing illustra-
tions of the operation of the apparatus will be
sufficient to indicate the utility of the inven-
tion. The saving of water during the ascent
of the car is due to the fact that only a part of
the water is taken from the main, while the

other part is pumped from the storage-tank, -

and that the portion taken from the main is
directly proportional to the load and during
the descent of the car the water is put back
into the main in direct proportion to the load
on the car, necessary fixed friction losses ex-
cepted.

Tt is to be understood that my invention is
not limited to the special details of mechan-
ism above described, nor to any special hy-
draulic cylinder or actuating-motor 22, nor
to the nature of the work the rod of said cyl-
inder is to perform, whether it be for actuat-
ing an elevator-car or other body or device,
the main object being that water used from
the main shall be directly proportional to the
load raised or lowered in the elevator or in
other apparatus to the amount of work done.
I regard the invention, however, as of very
great utility in hydraulc-elevator apparatus.

I designate the parts 20 21 as “pumps’’ or
“motors”’ because each acts at times as a
pump and at other times as a motor, the part
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20 acting as a pump when driven by the part
21 acting as a motor and acting as a motor
when driving the part 21 as a pump.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In hydraulic apparatus, an actuating-
motor for converting hydraulic into mechan-
1cal power, a pump or motor connected with
a souree of liquid supply under pressure and
with said actuating-motor, a storage-tank for
liquid, a variable pump or motor connected
with said tank and with said liquid-supply,
and means for regulating said variable pump
or motor, said pumps or motors having co-
operative action; substantially as set forth.

2. In hydraulic apparatus, an actuating-

motor for converting hydraulic into mechan-
ical power, a rotary pump or motor of the
impeller type connected with a source of lig-
uid-supply underpressure and with said actu-
ating-motor, a storage-tank for liquid, a va-
riable rotary motor or pump of the impeller
type connected with said tank and with said
liquid-supply, and means for regulating said
variable pump or motor, said pumps or mo-
tors having coperative action; substantially
as set forth.
. 3. In hydraulic apparatus, an actuating-
motor for converting hydraulic into mechan-
ical power, a pump connected with a source
of liquid-supply under pressure and with said
motor, a storage-tank for liquid, a variable
motor connected with said tank and with
said liquid-supply, and means for regulating
said variable motor, said pump and variable
motor having codperative action; substan-
tially as set forth.

4. In hydraulic apparatus, an actuating-
motor for converting hydraulic into mechan-
ical power, a motor connected with a source
of liquid-supply under pressure and with said
actuating-motor, a storage-tank for liquid, a
variable pump connected with said tank and
with said liquid-supply, and means for regu-
lating said pump, said pump and motor hav-
ing codperative action; substantially as set
forth.

5. In hydraulic apparatus, an actuating-
motor for converting hydraulic into mechan-
ical power, a pump or motor connected with
a source of liquid-supply and with said actu-
ating-motor, a storage-tank for liquid, and a
variable pump or motor coacting with said
pump or motor and connected with said lig-
uid-supply and said tank, said variable pump
or motor comprising impellers and means for
controlling the extent of area of said impel-
lers which shall be permitted to act; substan-
tially as set forth.

6. In hydraulic apparatus, an actuating-
motor for converting hydraulic into mechan-
ical power, a pump or motor connected with
a source of liquid-supply and with said actu-
ating-motor, a storage-tank for liquid, and a
variable pump or motor coacting with said
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pump or motor and connected with said lig-
uid-supply and said tank, said variable pump
or motor comprising impellers one of which
is movable with respect to the other impeller,
and means for controlling the extent of area
of saidimpellers which shall be permitted to
act and placing the adjacent ends of said
impellers into codperative relation to each
other; substantially as set forth.

7. In hydraulic apparatus, an actuating-
motor for converting hydraulic into mechan-
ical power, a pump or motor connected with
a source of liquid-supply and with said actu-
ating-motor, a storage-tank for liquid, and a
variable pump or motor coacting with said
pump or motor and connected with said lig-
uid-supply and said tank, said variable pump
or motor comprising the impellers, a rotary
envelop having an opening to receive more or
less of one of said impellers, a rotary envelop
to receive more or less of the other impeller,
and means for effecting the exposure to a
greater or less extent of the adjoining ends of
said impellers and placing said ends into co-
operative relation to each other; substan-
tially as set forth.

8. In hydraulic apparatus, an actuating-
motor for converting hydraulic into mechan-
ical power, a pump or motor connected with
a source of liquid-supply and with said actu-
ating-motor, a storage-tank for liquid, and a
variable pump or motor coacting with said
pump or motor and connected with said lig-
uid-supply and said tank, said variable pump
or motor comprising the impellers one of
which is movable longitudinally with respect
to the other impeller, means for moving said
movable impeller to bring more or less of its
area into cooperative relation with the other
impeller, and means for concealing so much
of the area of said impellers as it may be de-
sired to keep out of action; substantially as
set forth. o

9. In hydraulic apparatus, an actuating-
motor for converting hydraulic into mechan-
ical power, a pump or motor connected with
a source of liquid-supply and with said actu-
ating-motor, a storage-tank for liquid, and a
variable pump or motor coacting with said
pump or motor and connected with said lig-
uid-supply and said tank, said variable pump
or motor comprising the impellers, a frame
having an opening therein, a rotary envelop
fitting said opening in said frame and con-
taining an opening to receive more or less of
one of said impellers, a movable frame con-
taining an opening, a rotary envelop fitting
the opening 1n said movable frame and hav-
Ing an opening in it to receive more or less of
the other one of said impellers, means con-
necting said movable frame to the impeller of
thefirst-mentioned frame,and meansfor mov-
ing said movable frame toward and from the
other frame, whereby one of said impellers
may be more or less forced into or withdrawn
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from its rotary envelop and the envelop car-
ried by said movable frame is caused to more
or less conceal or expose its impeller and the
adjacent ends of said impellers are brought
into codperative relation to each other; sub-
stantially as set forth.

10. In hydraulic apparatus, an actuating-
motor, a rotary pump or motor of fixed ca-
pacity and a rotary pump or motor of vari-
able capacity connected with the source of
liquid-supply to said actuating-motor, an ad-
ditional source of liquid-supply connected
with the pump or motor of variable capacity,

7

and means for adjusting the impellers of said
pump or motor of variable capacity in ac-
cordance with the load, said rotary pumps or
motors having their corresponding impellers
connected for codperative action; substan-
tially as set forth.

Signed at New York city, in the county of
New York and State of New York, this 10th
day of September, A. D. 1904.

ETHELBERT M. FRASER.

Witnesses:

Cras. C. G1LL,
ArTHUR MARION.
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