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~ No. 931,402,

- UNITED STATI

8 PATENT OFFICE.

- ARTHUR C. FERGUSON, OF BROOKLYN, NEW YORK. -

HYDRAULIC-POWER APPARATUS.

Speciﬁcatiozi of Letters Patent.

Patented Aug. 17, 19089,

Application filed October 28, 19u8. Serial No. 459,917.

To all whom it may concern.: |
e 1t known that I, ArtrUR C. FERGUSON,

‘a citizen of the United States, residing at

- Brooklyn, in the county of Kings and State

i

10

of New York, have invented certain new and
useful Improvements in Hydraulic-Power
Apparatus, of which the following is 8 spec-

fication. . |
This mvention relates to the subject of
power apparatus of the hydraulic motor type;

- and has in view a continuously operating
" apparatus of this character comprising sim-

15

ple, practical, and reliable means for develop-

ing and maintaining power for any purpose

at & minimum expense. _
To this end the invention contemplates a

~ continuously operating hydraulic power ap-

source o

20

paratus fosseasing special utility as a_central
ce oL power for electric lighting or other
plants, but at the same time capable of gen-
eral application for supplying power for any
purposes. | | |

a

"' The invention also has in view the pro-
- vision of a power apparatus which is entirely

automatic 1n its operation for considerable

periods -of time without requiring any spe-

. cial care or attention, and which is capable

30

scribed, itlustrated, and claimed.

of utilizing the same pressure supply fluid
over and over again, thus insurine the main-
tenance of the apparatus under the most
economical conditions. Y A
With these and many other objects in view,
which will readily appear-to those familiar
with the art, the invention consists in the
novel construction, combination, and ar-
rangement of parts hereinafter rhore fully de-

T

- The essential features of the invention,

~ involved in carrying out the objects above

40

indicated, are necessarily susceptible to a |

- wide range of -structural modification with-

45
Tig.
thereof. I _
~view on the line 3—3 of Fig. 2. Fig. 4is a

A
'

- af

out departing from the scope thereof, but a
preferred. and practical embodiment of the

invention is shown in the drawings, in which:

~ Figure 1 is a side elevation of a power ap-
aratus. embodying the present invention;

2 1s a longitudinal sectional elevation
Fig. 3 1s-a. vertical cross sectional

detail in perspective of the operating connec-
tion with the piston rod of the individual

actuating pistons. Fig. 5 is an énlarged de-
- -tail sectional view of one of the weighted

“getuating pistons, Fig. 6 is a sectional view
-on the line

Ime 6—6 of Fig. 5. Fl,g..7 i8 & detail

l

i 1n rperspective showing the operative rela-
- tion of the clutch lever to the stop wheel.

Like references designate corresponding
parts in the severalfigures of the drawings.

In carrying out the invention, there are
preterably employed a plurality of pressure
chambers designated respectively by the
reference numbers 1, 2, and 3, and while it
will be understood that a single one, or any
desired number, of these chambers may be
utilized In carrying forward.the invention,
three of such chambers are shown in the

| drawings by way of illustrating the prefer-

able construction and operstion of the vari-
ous Instrumentalities constituting the in-
vention. -

Referring particularly to the embodiment

of the invention as suggested in the draw--

ings, 1t will be observed that the several

“pressure chambers 1, 2, and 3, are in the
- form of cylinders mounted in a suitable ma-
chine stand or frame 4, said cylinders having
closed bottoms 5 and open at the top, as at 6.

60
65
70

75

Kach pressure chamber accommodates for a

vertical reciprocating movement therein, an
actuating element which may be properly
termed a weighted actuating piston, the pis-
tons for the several chambers being respec-

tively designated by the reference numbers

7, 8y and 9, and providing means for forcing
the pressure supply fluid out of the chambers
and 1nto a circulation pipe 10. This circula-
tion pipe has separate chamber outlet con-

80

85

nections 11, 12, and 13 respectively with the

closed bottoms of the several pressure cham-
bers, and said outlet connections are also re-

90

spectively equipped with cut-off valves 14,
15, and 16, each of which has suitably fitted

to the stem thereof a controlling trigger 17

in the form of a cross arm, and having the
function heremafter more particularly re-
ferred to. The said circulation pipe 10 has &
connection with the inlet of a transmission
unit 18 preferably in the form of a water-

wheel motor, the drive shaft of which is

95

100

equipped-with a drive pulley 19 receiving a
belt 20 teo transmit the power to any de-

| sired machinery or apparatus to be driven,

such for instance as an electrical generating
plant 21, as suggested in the drawings. The
outlet for said transmission unit is in commu-
nication with & fluid return pipe 22 arranged

with chamber supply ports 23, 24, and 25

105

over the pressure chambers and provided

Jlying respectively over thé open upper ends 110
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of.the cylinders 1, 2, anid 3, and covered and |

uncovered by the extcrnal hinged cut-off
valves 26,27 and 28 having eontrolling rod
- connections 29, 30, and 31, respectively with
5 amovable part 17 of the cut-oif valve equip-
ment 14, 15, and 16 for the outlets of the sev-
eral chambers, thus insuring synchronous
action of the cut-off valves for the supply
.and outlet ports of each pressure chamber.
10 The weighted actuating pistons of the sev-

eral chambers are of duplicate construction |

and differ only in the particular of the pis-
tons being successively of greater weight.
‘That is, the second piston 8 is twice the
15 weight of the first piston 7, and the thifd pis-
ton 9. is three times the weight of the first
piston 7, as for example, if the first piston 7
welghs 25 pounds, a working proportion that
' . may be observed would be to have the piston
- 20 8of the second chamber 50 pounds in weight,
~and the piston 9 75 pounds in weight, all for
& purpose to be presently explained.
Kach weighted actuating piston essentially
consists of a piston disk 32 equipped with
25 any a,gproved piston packing 33, and sus-
- pended from a carrying yoke 34, in which 1s
slidably mounted the lower end portion of a
piston rod 35 which is pivotally connected,
as at 36, to afpalir of toggle levers 37 respec-
30 tively connected with the stems of a pair of
- relief valves 38 arranged to cover and un-
" cover. venting ports 39. piercing the piston
disk 32. _—
The piston rod 35 of each actuating piston
35 has fitted.thereto a connection bracket 40
affording a connecting means for the upper
end of a presser rod 41, and one end of a con-
necting cable 42, which cable passes over a
pulley or sheave 43, and the other end of
40 which1is connected with the bracket 40 of the
iston rod of the next succeeding piston.
This arrangement is preserved throughout
the entire series except for the last piston 9,
‘where the connecting cable 42 therefor is con-
45 nected with a lifting pulley 44 forming a
part- of an auxiliary automatic actuating
mechanism which includes in addition to the
said pulley a winding drum 45, an auxjliary
- actuating weirht 46, and rewinding mechan-
50 ism 47.- .The pulley 44 and the drum 45 are
equipped with complemental toothed clutch
members 48 and 49 respectively, and are
mounted on the same shaft 50, the pulley 44
- being loose thereon, and the df_:_'um 45 having
5% a feathered connection with tne shaft, &ynﬁ
~ haying windipg and unwinding thereon the
- weight cable*$1 for the auxiliary actuating
weight 46. The drum 45 1s ‘a;lsgI provided
Wltg a grooved collar member 52 loosely en-
60 gaged by the yoke 53 of 8 clutch leyer 54 hav-
ing a pivotal support 55 at its lower end and
carrying at an intermediate. point a sto
.. member 56-adapted to.engage a -stop shoul-
- der or equivalent element 57 on a toothed
65 stop wheel 58 in gear with the train of gears;

"
-

'I-

|

ing 59 which constitutes the rewinding mech-
anism, and one of the shafts of which gearing
includes an operator’s handle 60. A re-
tracting spring 61 normally draws the elutch
lever in a direction for disengaging the clutch 7g
48—49 and moving the stop member 56 into
operative relation to the stop wheels.

The presser rod element 41, associated
with each piston, codperates with one of the

controlling triggers 17. Also, there is asso- 75

ciated with the said triggers spring supported
operating heads 62 arranged in a plane above
and between the controlling elements 17, and
whose stéms 63 lie in the vertical plane of, |
and adapted to be engaged by, said rod ele- gg
ments 41, while the return springs 64 ar-
ranged on said stem 63 serve to return the

head 62 to normal position when I'e].iew_:red__

from the pressure of the rods 41.
A starting connection 65 1s run from the g5

connection element 40, or other suitable
‘movable part of the piston equipment for the

last pressure chamber through a valve oper-
ating lever 66 supported in operative rela-
tion to the trigger 17 for the cut-off valve 14 g¢
of the first pressure chamber. Any equiva-
lent connection or line of connection for the
same puipose may obviously be employed
without departing from the mmvention. . =~
In the operation of the .apparatus, i1t will g3
be understood that with the supply and out- =
let valves 26 and 11 respectively for the first .
pressure chamber 1, open, the weighted ac- .
tuating piston 7 is free, under its own weight,
to descend and force the water or other fluid 190
under pressure through the outlet connection
11 and the pipe 10 into the casing of the
transmission unit or motor 18 with the re-
sult of driving such motor for power pur-

‘poses, the fluid leaving the outlet of the unit 105

18 and returning to the pressure chamber 1

‘through the supply port 23. When the

said actuating piston 7 completes its down-
ward stroke, the presser rod 41 carried with
such piston engages the stem.of the first 110
operating head 62 of the serics with the re-

‘sult of depressing said head to the positions

shown in dotted lines in Fig. 1. This move-

‘ment of the sald head 62 against the triggers .

17 for the valves 14 and 15, causes a simul- 115
taneous closing of the valve 14 and an open- -
ing of the valve 15, but in this connection it
will be observed that the valve 15 opens
sufficiently in advance of the complete clos-
ing of the valve 14 so that the uniformity in 120
the pressure of the fluid is maintained, and
the flow of fluid under yressure from one
chamber is started before such flow is cut
off from the next prqcediﬁg cliamber, | L
With the closing of the cut-off valve 14 125
for the first chamber, the supply cut-off

‘valve 26 is simultaneously closed through
‘the rod connection 29, and at"the same time

the pext succeeding rod connection opens ©
the supply valve 27 for the chamber 2. 130
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With the parts thus 'rela;rr&ﬁged and the

chamber 1 cut out of service, the actuating

piston 8 cominences to descend, and on ac--

count of its relative weight will 1ift the next
preceding piston 7 through its idle up stroke.

On this up stroke, the piston rod 35 of said

piston 7 opens the relief valves 38 so as to

- uncover the venting port 39 and ‘permit the

free return of the piston to its starting point.

- The same operation takes place between
each pressure cylinder and its piston equip-

ment and the next succeeding pressure cham- |

- ber and its piston equipment, but inl connec-
~ tion with the last pressure chamber of the se-

ries and its piston equipment, it will be noted
that when the piston 9 of said last chamber |
reaches the limit of its downward stroke, the

- presser rod 41 for said piston has operated

20

the last one of the heads 62 to close the valve
16 and also to draw upon a pull connection

~ 65% between said last operating head 62 and
- the clutch lever 54, with the result of dizen-

AW
ad) |

30

gagingsaid lever fromits stop (which also acts

as a lock for the rewinding mechanism), and
moving the winding drum 45 into clutched

relation to the lifting pulley 44, thus bringing |

the auxiliary actuating weight 46 into service

and thereby lifting the piston 9 through its |
‘up stroke. By the time the piston 9 reaches
its upward limit. of movement, a stop shoul-.
~der 57 will be brought into position permit-

- ting the lever 54 being drawn back by its
- spring with . the result of throwing the

- clutch 48—49 out of engagement.

-3

peated operations of this character, limited
only by the length of the weight cable 51, the
latter may be rewound wupon its drum
through the rewinding mechanism. When

‘the last piston 9 reaches the limit of its down
stroke, the starting connection 65 will have |
.-opened the valve 14 and at the saiie time

t o Vﬁlve 26 fOI' Lhe ﬁrﬁt p];E-SSI,Il’(E C]l&ﬂlb(ﬁl,

~and the operation repeats itscif.

- the piston. - R o
. 2. Inan apparatus of the class described, &
55 pressure chamber, a fluid circulation system -
Including a transmission unit, a welghted

55

I claim=

pressure chamber, a fluid circulation system
including a transmission unit, a weighted
actuating piston movable in the. chamber,

means, controlled by said piston, for cutting

off the inlet and outlet of said chamber when
the piston reaches the limit of its down
stroke; and means for automatically lifting

. actuating piston, means, controlled by said
- piston for closing the inlet and outlet for said

60

~chamber on the down stroke of the piston,
-means for automatically lifting the piston,

and means for automatically opening the in-

- - let and outlet for said chamber when the pis-

ton bas been lifted. -

_1.I

After re-

&1

actuating piston provided with venting. ports
and relief valves therefor, means for auto-
matically controlling the fluid sipply and
outlet for the chamber, means for automatic-
ally hifting the piston, and means for auto-

Jnatically opening and closing said Trelief

valves for the piston..

A

4. In an apparatus of the class described, a
| fluid

pressure chamber, & fluid circulation
system including a transmission unit, a
welghted actuating piston movable in the
chamber, means for automatically control-
ling the fluid supply and outlet for the cham-
ber, and an auxiliary actuating mechanism

.ol}l)emtigely related to the piston for lifting
£

e same and inclyding a hiting element, a
winding drum adapted to have .a clutching

including a transmission unit, a weighted

70

76

80

engagement with said lifting  element, a

weight cable winding and unwinding on the
drum "and carrying a weight, and an auto-

actuating mechansim. .~

5. In an apparatus of the class deseribed, &
Flurality of pressure chambers, a fluid circu-
ation system including a transmission unit
and having valved supply and outlet con-

83

matic control and stop for said auxiliary.

90

nections for all of said chambers, a weighted

actuating piston for each chamber, the sev-
eral pistons successively increasing in weight,
means, controlled by each piston for auto-

matically eclosing the supply and outlet
valves for its' chamber and simultaneously

opening the corresponding valves for the:
- next succeeding chamber in order of opera-

tion, and means for  automatically lifting
sald pistons, iy ‘order of operation. :

6. In an apparatus of the class described, a
F]lll'&hty of pressure chambers, a fluid cireu~

ation system including a transmission unit
and having valved supply and outlet connec-
tions for all of sald chambers, a weighted

actuating piston for each chamber, the sev-
N | ] eral pistons successively increasing in weight,
1. Inanapparatus of the class deseribed, a |

means, controlled by each piston, for closing
the supply and outlet valves for its chamber,

and for simultaneously opening the corre-

sponding valves for the next chamber in or-
der of operation, and conneecting means be-
tween the several pistons whereby the piston

'in.GPEra,tion on 1ts down stroke will auto-
matically Lft the next preceding lighter .

piston. | |

7. In an apparatus of the class described, a

‘ Fl‘qrality of pressure chambers, a fiuid circu-
ation system including a transnrission unit

90

100

1035

11C

120

and h&vil}gvalved‘sup%f‘j and-outlet connec-

tions for sll of said. ¢

-—

ambers, a weighted

actuating piston for each chambéer, the sev-

eral-pistons successively increasing in weight,

means, controlled by each piston, for closing

the supply and outlet valves for its chamber,

_ | o -and for simultaneously opening the corre-
3. Inanapparatus of the class deseribed, a |
‘pressure chamber, a fluid circulation system

sponding valyes for the next chamber in or-

125

i der of operation, and an auxiliary actuating 130



4.

mechanism comprising means for mechanic-
-ally hiting the last piston in the series.

8. In an apparatus of the class described, a

= lurality of pressure chambers, a fluid circu-

ation system including & traasmission unit
and having valved supply and outlet connec-

tions for all of said chambeérs, a weighted

actuating piston for each chamber, the sev-

~ eral pistons successively increasing in weight,

10

means, controlled by each piston, for closing

- the supply and outlet valves for its chamber,

15

and for simultaneously opening the corre-
sponding valves for the next chamber in or-
der of operation, an auxihary actuating

mechanism comprising means for mechanic-
~ally Iifting the last piston in the series, and

means controlled from the movement of said

last piston in the series for automatically |

opening the supply and outlet valves for the
first chamber in the series. o

9. In an apparatus of the class described, a:
plurality of pressure chambers, a fluid circu-
lation system including & transmission unif
and having a valved supply and outlet con-

931,402

nections for all of said chambers, weighted
actuating pistons, means for automatically

-outlet for all of the chambers, and an aux-

hifting pulley having a lift connection with

ing weight, aclutch lever associated with said

ceared with the winding drum and including
a stop member, a stop member codperating
with the clutch lever, and means for auto-
‘matically throwing said lever in both direc-
tions. L |
In testimony whereof I hereunto affix my
signature In the presence of two witnesses..

ARTHUR C. FERGUSON..

Witnesses:
R. C. BrADDOCK,

- Emory L. Grorr.

liary actuating mechanism comprising a.

winding ‘drum, a rewinding mechanism.

25

- controlling in sequence the fluid supply and

30

the last piston in the series, a winding arum
having a clutch connection with said pulley,
a weight cablé winding and unwinding on
sald drum and carrying an ayxiliary actuat-

40
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