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1o all whom 1t may concern:

Be it known that I I'raxcrs H. Riciisrps,
a_citizen of the United States ,” reslding at
Hartford, in the county of Hartford and
5 State of Connecticut, have mvented certain
new and useful lipr ovements in Fluid-Con-
trolied Mechanisms, of wluvh the following is
“a specification. 1 f |

This mvention relates to apparatus, or

10 mechanism, in which it is desired to employ a
confined volume of Huid for transmitting
movenents from an actuated device or megl}-_
anisn to an actuatable device or mechanism,
and has for its object to provide 1mp10wed

15 mechanisny whereby such results may be
accomplished and the efiiclency of the appa-
Jatus maintained. _ |

The present invention s In part in the na-
ture of an improvement on the invention

20 1lustrated and described 1n Letters Patent of
the United States No. 576,154, granted to me

~on Ifeb. 2, 1897, for hydraulic apparatus.

The present iumprovements relate more
especlally to means for supplving the appara-

25 tus with a constant, and a wnstantls 1e-
-newed, supply of fluid. The manner of ac-
('()lﬂ'[)llbnlﬂg tnis result 1s such that the con-
tainers for the confined volume of fluid be-
tween the actuating and the actuated de-

30 vices are supplied
of the working of the body of fluid in the
transmission of the desired movements.
This result may be accomplished by intro-
ducing the fluid supply at a point inter-

35 mediate said devices and in controlling the
“admission of fluid for supplying and also
surcharging the container, be this what it
may and contiected spaces S0 as not to inter-

fere with the oper atmn of the fluid in the con-

._ 40 tainer.
In carrymge oub my 1n vention means is Pro-
vided whereby a confined body of fluid has

pressure applied to it for a('maimﬂ a device
or mechanism.

The apparatus may be a key controlled one
and each of the keys may be in operative con-

45

nection with sonie suitable device, such as a |

plunger or piston capable of takmn a pre-
determined quantity of fluid from a reservoir

50 and forcing 1t into a container ineclosing a

~ body of faid, which container may be con-
nected with a piston ov other suitable pres-

with fluid independently

Specification of Letters Patent.

| turned by any convenient means

Patented April 27, 1809,
Serial No. 128,318,

| of fluid incident to its increase in volume it

will move the piston or device and i1mpart
movement to some portion of the apparatus,
and 1f desired upon the movable part hawng
compileted a predetermined iength or amount
of movement the pressure may be relieved
upon the boay of fimd, if desired, by €O~

veying such fluid away ‘from the container.

The piston or other devme may then be re-
, and the be-
vice for adding the fluid to the body may also
be returned to its normal or initial position by
some convenlent means.

Upon each actuation the qua,ntlty of fluid,
cont&med 1n the reservoir irom which the
measured fluid for the working impulse is
taken, may be diminished and such diminish-
g of the fluid may be compensated for by
fluid § rrom some suitable source of supply.

All the several finger-keys may be opera-
tive upon pistons drawing their supply of
fluid from the same reservoir, but each piston
operative upon fluid contained i i 1ts individ-
ual container, which fluid will be operative

[ upon 1ts individual part of the apparatus.

All the contalners may be connected with a
Smcrle pump drawing from a suitable source
of suppl and forcma the fluid into a main
line to whieh all the containers may be con-
nected.
nected with a storage device. 'The overfiow
from all the parts may be connected with the
supply for the pump. -
In the drawings: accompanymg and form-

mg part of this specification, Figure 1 1s a

di@grmnmatic view - illustrating a form of
apparatus embodying my mvention, some ot
the various parts being shown in vertical

section, and Kig. 2 is a pl::m view thereof

showmﬁ' some 01 the parts in horizontal sec-
tion and also arranged diagrammatically.
A demgnates in a general way a key-board

The main line may also be con-

0o
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30
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90

95

wherein three keys 3 are shown, this number

being employed m the present instance for
the purpose of illustrating the mvention,

-although 1t will be a parent that any num-

ber may be employed i practice. The keys
are shown as provided with depending stems
4 passing through openings in a bar 5 secured
to suitable framework 6. The key-stems are
each shown as provided on the lower end
with a pin 7 engaging a slot in one arm 8 of a

sure-actuated device so constructed that { bell-crank-lever pwoted at 9 upon the frame-
- upon the increase ot pressure upon the body | work and having a slot in the other arm 10

100

105
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Mounted contiguous to the keys is a reser- | In the present instance the orgﬁnization is

volr, designated in a general way by B and in
the present instance shown as rising from the
base of the same frame to which the side
members 6 are attached. Upon the oppo-
site side of the reservoir from the bell-crank-
levers are shown a series of cylinders 11 in
each of which is mounted a piston 12 having
a portion passing through or into the reser-
voir and an end or stem 13 passing through
the side wall thereof and provided with a

pin engaging the slot in the lower end of one

of the bell-crank-levers, It will be seen
that the cylinders 11 open into the reservoir
B at a point below the top of this, which is to
enable the piston to get a solid charge of

fluid to force into the container, fluid which

15 not rendered elastic by presence of air

30

39

bubbles which might be the case in certain
forms of the device. :Suitable means, here
shown as springs 14, may be employed for
returning the bell-cranks and the keys to
their normal positions. * B
The working end of the piston is shown as
comprising an open-ended hollow eylinder 15

“having an entrance opening or port 16 capa-

ble of communicating with the mterior of the
reservolr. A suitable overflow may be pro-
vided for the reservoir, which in the present
imstance 18 1llustrated as comprising a dome

or bell 17 rising from the cover 18 and having

an overfiow pipe 19 leading from the same,
wiich is shown as emptying in a tray 20 pro-
vided upon the base of the framework.

The -actur ted device, represented in a
general way by C, which in the present in-

stance for the purpose of illustrating a |
stroke.

practicable employment for my invention

- comprises an adding machine embracing a

40

20

05

GO

stationary dial 21 and a movable index-

Tfinger 22, the finger in the present instance
being carried by a shaft 23 mounted in suit-
‘able bearings 24 rising from a base frame 25

and a number of ratchet-wheels 26 mounted
upon the shaft corresponding in number to
the number of keys employed, to wit, in the
present instance three. ' |

Bach ratchet-wheel is illustrated as having
as many teeth as there are characters upon
the dial. Kach ratchet-wheel is capable of

bemg moved forward by means of a pawl 27 |

carried upon the end of a bell-crank-lever 28,
and spring pressed if desired, by a suitable
spring 29.
as mounted upon suitable bearings 29’ rising
from the base of the frame. The bearings
for the several bell-cranks are shown as
mounted in a line at an angle to the axis of
the shaft and each one is provided with an
upper arm of a length different from the
length of the upper arms of the other bell
cranks whereby the shaft will be moved for-
ward a different distance upon the same

~amount of movement of the lower arm of the
65 bell-crank. | -

and support for the stem 32.

The bell-crank-levers are shown-

supposed to represent that pressure on the

" key bearing the character one will move the
shaft forward one tooth or step and the
actuation of the key bearing the character
three will move the shaft forward three teeth

or steps, thus indicating upon the dial, by the
advance of the indicator, the number of
points corresponding with the number borne

by the finger-key which has been depressed. -

7()

For moving each bell-crank-lever a suit- -

able piston-chamber, designated in a general
way by D, may be employed, which in the
present instance comprises a cylinder 30 con-
nected with a suitable base, which in the
present Instance is shown as the same base
which carries the actuated device C. Each
cylinder is shown as provided with a suitable
piston 31 adapted to reciprocate in the cylin-

der, from which piston projects a stem 32 @

adapted to engage the lower end of its bell-
crank and upon reciprocation in one direc-
tion to move the ratchet-wheel engaged by

1ts pawl forward and upon the return to al-

low the pawl to ride over the ratchet-wheel
when 1t 1s being returned by some suitable
device, 1n the present instance shown as a
spring 33. The forward end 34 of the cylin-

- der'in the present instance is shown as closed

and having an opening 34’ forming a bearing
Kach end of
the cylinder 30 1s provided with a vent. The

' vent 35 1n front of the piston is quite near

the bearing for the stem, and the vent 36 be-
hind the piston is located in such a position.
that it will be uncovered by the piston when
the same has reached the end of its working-
The vents are at each side of the
space oceupled by the piston at the comple-
tion of 1ts working stroke, the vent 35 1s for
the purpose of admitting the free passage of
alr and for the overflow from any regitation,
and the vent 36 for permitting the overflow

of fluid from the cylinder to the end that the

pressure upon the piston may be relieved and

1t be returned to its normal position. .
Conduits, designated in a general way by

E, and in the present imstance comprising

tubes 37 may be employed to communicate

the movement from the selector and its pis-
ton to the selected actuated device, and each
conduit 1s shown as entering the ends of a
cylinder from each of the respective series
and as bent downward and then sidewise.
The conduit and cylinders constituting a
fluid container and the inerement of volume
of fluid 1n the container will actuate the pis-

80

90

95

100

105

110

115

120

ton controlling the actuated device. - Each

of the tubes 37 1s provided with a service pipe
38. The several service pipes are shown as
connected with a main fine 39. Themain
line in the present instance.is shown as con-

nected with a pump, designated in a general

way by I, and may be of any suitable con-
struction, which pump draws by meansof a

125
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&

suction pipe 40 from a source of supply, ! opening in the flange. To prevent lost mo-

designated in a general way by G, and forces

the fluid imto the tubes 37, which tubes be-

t . 3 s
Corganized to be efficient upon a small amount
the point where they enter the reservoir B

and will upoh becoming filled also fill such

come filled from the piston-chambers 30 to

reéServoir. .

in some cases 1t will be desirable to employ
a regulator or controlling device for insuring
the proper pressure of the fluid supply and
also for accommodating the mtermittent ad-
mission of fluid to the main line from a sup-
ply mechanism operating continuously. This

regulating device may consist of an accumu-

15 lator of ordinary and of suitable proportions,

29

30

39

atig pistons.

and the surplus after filling the various parts
of the apparatus may be conveyed along the

main lime to the aecumulator, designated’in

a general way by H, which in the present in-
stance comprises u cylinder 41 entered at its
bottom portion by the mam line and pro-
vided with a piston 42, here shown as of
weighty construction and closely fitting the
cylinder. A piston-rod 43 may be attached
to the piston and to any suitable counter-

weight (not shown) for forcing the fluid up
the service pipes and into the tubes, pro-

vided the drain from the reservoiris greater
than the normal action of the pump will sul} -
1€

ply. Weights 44 may be placed upon t
piston to regulate its pressure. A suitable

overfiow pipe 45 may run {rom the cylinder
41 to the supply tank & and a drain pipe 46
from a suitabie tray 47 may connect there-
with to carry off the overflow from the actu-
A suitable overflow tube 48

~may run from the tray 20, catching the sur-

40

plus from the reservoir. The overflow pipes
run-mto a portion 49 of the supply tank,
which 1n the present instance is shown as di-
vided by a partition 50 solid at its lower por-

- tton and provided at 1ts upper portion with

45

50

%5,

60

& screen 51 whereby any durt or foreign sub-
stance carried by the fluid may be permitted

to be thrown down or sink by-gravity to the

bottom and the upper part‘of the fluid be
emptied 1t & clean condition into the side of

the supply tank drawn from by the suction

puHp. -' .
Each of the service pipes may be provided

with suitable means for preventing the pres-

sure of the actuation of one device being com-
municated to the entire system, which in the
present instance are shown as ball-valves 52
comprising casings 53 each secured at its
lower end upon the service pipe and at 1ts up-

per portion eonnected thereto by a gland 55

and containing a ball 54 seating by gravity
or pressure upon the bottom of the chamber,
which constitutes a valve seat 56. The

valve is provided with a downwardly-pro- |

jecting flange 57 having an opening 58, so

- that upon the rise of the ball from its seat it

65 fluid will not be ehecked thereby ewing to the | eauses the piston at the other end of the eon-

wH!l engage such flange, but the passage of

L
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tion and the smallest amount of loss of pres-
sure the ball or other valve employed may be

of movement, whereby upon the application
of pressure to the fluid the ball Wih 1mmedi-
ately seat ttsell and
will be lost.

In operation this apparatus, supposing it

1s empty of fluid, first supplies fluid by the

- actlon of the pump, or other supply mechan-

— e r— — —_——r TR — Yy ——& -..- —am

“ation.

1sm, through a suitable main line and the
check-valve, into the conduits or individual
lines at a poimnt between the actuating and
actuated mechanisms conneeted thereby.
The fluid passing into the conduits in this
way naturally flows in both directions, thus
expelling the air contained therein and finally

reaching both mechanisms and flowing out -

through all of the spaces and clearances un-

1l the entire apparatus is fully supplied with

fluld and the various pipes and spaces thereof
are surcharged with the fluid. A particular
advantage of this mode of supplving the ap-
paratus 1s the rapid and effectual expulsion
ol air irom the connecting conduits and the
interior spaces of the two apparatuses. For
it will be remembered that notwithstanding
the substantially inelastic character of ordi-

nary thads, such as water or oil, if a column

of considerable length of such fiuid contains
even a small percentage of air in the form of
bubbles, the column, considered as a whole,
thereby becomes elastic, and its efficiency is
creatly depreciated when applhied to the
transmission of mechanical movements from
one apparatus to another. | |

In the apparatus described 1n my afore-
sald prior Letters Patent the fluid for mam-
taining the supply 1 the conduit passes
through the ports or spaces formed in con-
nection with the actuating piston; and while
that method is found effective even in mech-
anisms of small dimensions (for which pur-
pose the present mmprovements are more
especlally intended) the present method has
been found more effective for use under a
wider range ot conditions, especially when
using oil.

Hach of the aetuated devices, in the pres-
ent, instance, has its seleetor for actuating it,

very little movement.

70

80

50

95

100

105

110

115

and upon the depression of a selector, illus-

trated as a finger-key, the piston connected
thereto will force an amount of fluid from a
reservolr B, common to several of such pis-
tons mmto a eontainer for a confined volume
of fluid, and here 1illustrated as the conduit
Ei connectinig the cylinder of sucll piston with
the eylinder of the device selected for actu-

The former piston upon entering its
eylinder .cuts off or valves t-lile ecommunica-

tion between the reservoir and the conduit;
| the further entry of the piston and the in-

creased volume of fluid within the conduit

120

130
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duit or container to advance and actuate the

selected member of the actuated mechan-
ism. Upon the latter piston completing its
working stroke it uncovers the vent, the in-

.crement of Hluid 1s vented out or wlthdmwn

frem the conduit and the piston may then be

returned to its initial position either by the
return of the actuated device or otherwise.

The reservoir is always in communication

with the supply and regulator through the.

non-active conduits, and is replenished and

maintained constant from the regulatmg”

accumulator and the pump and the volume

of fluid or the pressure in the conduits is

19

20

maintained normally constant or at not less

than normal. The back-pressure valves
may be constructed to have the minimum of
movement in seating and rising so that there
will be but small loss of pressure upon the ac-
tuation of the piston.. r |

Of course, many chanwes in deta,ﬂ may be
had in practwe without departure from the
spirit of my invention. The number of ac-

tuated devices and selectors may be varied

20

30

35

ployment may demand.
inay be applied to-an actuated device where--
1n several selectors may put into operation a

as the requirements of each particular em-
And the invention

number of actuated members sunultane-
ously, and the reservoir and conduits in such
case will be replenished through the conduits
not in use at that particular actuation, so that

~upon any of the individuals of one combina-
tion bemgrepeated mthenextsuccessivecom- !

bination the fluid in the reservoir will be effi-

cient and the pump and regulator will have .

- filled the conduits of such individuals in-

40,
“stant of the increasein any condmt for actua-

45

00

It
'l ]

60

656 cation Wrth the container for introducing

stantly. The pressure and Volume of fluid
throu%hout the entire apparatus i1s main-
tained constant, except during the brief in-

o the ac-

tion and the decrease due to ventn
tuated cylinder.

Having described my-invention, what I
claim and desire to secure by Letters Patent
15— |

1. The combination with a fluid container,
of a movable device actuatable by a prede—
termined change of volume. of fluid 1n the
container, a fluid leservmr means for re-

moving a volume of fluid equal to said pre- |
| parts, and that fluid will be supplied to the

determined volume from the reservoir and

introducing the same into the container,

means for replenishing the reservoir to the
normal volume of fluid, and means continu-
ously in cominunication with the container

for supplying fluid from the ]reple-,mshmm'f
- within each cylinder and " actuated by a

means to the container.
2. The combination with a fluid ecntainer,

of a device capable of reverse 111ovements,

connected therewith and actuatable in the

respective directions by increment and |
| decre.ment of fluid in the contamer a ﬂu1d

reservoir, means contmuously in communi-

919,465

| Huid mto the container and from the con-
tainer into the reservolr to maintain the vol-
ume of the fluid in each of these at not less
than normal, and means for introducing
fluid from the reservoir into and withdraw-
immg the same from the container to vary the

" volume therein and cause the respective

movements of the said device.

3. The combination with a fluid con-
tainer, of a movable device connected there-
with and movable upon change ofpressure
within the container, a fluid reservoir, means
for introducing a port_lon of fluid from the

tinuously in communication with the con-
tainer for mamtmnmg the fluid within the
container constant.

4. The combination with a series of fluid

- containers, of a plurality of devices connect-

ed therewith, severally capable of reverse
movements, and actuated by a change of
fluid condltlons m the connected contamer
o fluid reservoir connected to each of the
containers; means for introducing fluid mnto
the containers and maintaining the pressure
of the fluid at not less than normal, and for
introduemng fluid mto the reservoir through
the idle containers; means for stopping the
low of fluid from a selected container into
the reservoir and for introducing fluid fromn
the reservoir into said selected container,
and means to withdraw fluid from said se-
lected container, for varymg the pressure
therein and causmﬂ' the respective move-
ments of the elements connected therewith.

5. In a device of the character specified,
the combination with a series of movable de-
vices; a series of plstons connected therewith
and mounted i in piston chambers; a series of
actuators; a series of pistons mounted in pis-
ton chambers operated thereby; a series of

chambers from each series; a fluid reservoir
for supplying fluid to the plstons of the sec-
ond named series, and through which said
pistons pass; a supply main; a service pipe

1 that

connecting each of the condmts with the

' main, back pressure valves in each of the,

service pipes, the organmzation being such
luid may be supphed to the conduits at
all times irrespective of the position of the

reservoir from the conduits, which for the

time being are idle.

. 6. The combination with a plurality of
fluid containers, of a piston cylinder located

within each contamer a piston mounted
change of pressure within its container; a
plurality of devices severally capable of

number of movements and each controlled
by one of the pistons; a fluid reservolr;
means continuously open for the introduc-
tion of fluid into the containers to maintain
the pressure of the fluid therein and in the

reservoir into the container, and means con-

70

79

30

85

90

100

105

conduits respectively connecting the piston

110

115

120
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reservoir at not less than normal; and means

for introducing fluid from the reservoir into .

- and withdrawing fluid from a selected con-

10

20

| R
It

B

4()

45

b |

60

65

containers, of a piston cylinder connected

talner to vary the pressure therein and cause

the respective movements of the device con-
nected therewith. o

-

7. The combination with a plurality of fluid

with each container; a pistonmounted with-
in each cylinder and actuated by a change of

volume of fluid within its connected con-

tainer; a plurality of devices severally capa-

ble of a nuinber of movements and each con-

trolled by one of the pistons; a fluid reservoir;
continuously active means for supplying
fluid; a connection and a back pressure valve

between each container and sald supplying

means; and means for introdueing fluid from
the reservolr into and withdrawing the tluid
from a selected container to vary the volume
of fluid therein and cause the respective
movements of the devices connected there-
with.

8. In a device of the character specified,

the combination with mechanism embodying

a series of work performing members; of a
reservolr means for operating the members
and each embodying a cylinder connected to

the reservolr; a piston mounted therein; a !

steny on the piston for engaging the member;
means for guiding and supporting the piston
stem; and a vent in the cylinder at each side
of the space occupled by the piston at the
completion of its working stroke; a fluid con-
duit in communication with each cylinder; a

Aluid reservoir; means for constantly intro-

ducing fluid from the reservoir into the con-
duit operative upon a selected member to
actuate the member; and means for replen-
1shing the reservoir and maintaining the
pressure within the conduits at not less than
normal.

0. In a device of the character speciﬁed,'

the combination with a container; of a series
of movable members located therein; means
for operating said members and embodying

“a series of cylinders; pistons mounted there-

in for actuating the members; and 2 vent in
each of the cylinders behind the space occu-
pied by the piston at the completion of its
working stroke; selectors for the members; a
reservoir for containing fluid; a series of pis-

ton cylinders connected with the reservoir; |

conduits each connecting a piston cylinder

from each series; pistons mounted in the pis-
“ton eylinders opposite the reservoir and each
controlled by a selector and embracing in a |

hollow open ended cylinder; and a port in the
same adapted to make communication be-
tween the interior. of the reservoir and the
conduit and establishing communication be-
tween the same, and upon movement intc
the cylinder to cut off and also introduce «
predetermined amount of fluid from the res-

ervoir into the conduit and upon a selected |

£

member to actuate the member, and means
for replenishing the selector and maintaining
the flnid in the conduit normally constant.

- 10. In a device of the character specified,

| the combination with a series of movable 70

nembers, of means for operating the mem-
bers and embodying a series of cylinders,
pistons mounted theremn for actuating the

members, and a vent in each of the cylinders

behind the space occupied by the piston at 75
the completion of its working stroke; selec-
tors for the members; a reservoir for contain-
ing fluid; a series of piston-cylinders connect-

el with the reservoir; conduits each connect-
ing a piston-cylinder from each series; pis- 80
tons mounted in the piston-cylhinders of the
reservoir and each controlled by a selector
and embracing an open-ended hollow cylin-
der, and a port in the same adapted to per-
mit communication between the interior of 85
the reservoir and the conduit and establish
communication between the same and upon
movement ito the eylinderto cut off and also
introduce a predetermined amount of fluid
from the reservoir into the conduit and op- 90
erative upon the selected member to actuate
the member; and means embodying a source.

of fluid supply, a pumnp drawing therefrom,
connections between the pump and the con-

- duits, an accumulator fed by the surplus de- 95

livery of the pump; and conneetions be-
tween the accumulator and conduits for re-
plenishing the reservoir and maintaining the
fluid 1mn the conduits normally constant.

11. In a device of the character specified, 10®
the combination with a series of movable

members, of means operable by change of

fluid for actuating the members; selectors for

the members; a reservoir for containing fluid;

a series of piston-cylinders connected with 105
the reservoir; conduits each connecting a pis-
ton-cylinder and an actuating means; pistons
mounted 1m the piston-cylinders and each
controlled by a selector and embracing an
open-ended hollow. cylinder; a port in the
same adapted to permit communication be-
tween the interior of the reservoir and the
conduit and establish communidation be-
tween the same and upon movement into the
cylinder to cut off and also introduce a pre-
determined amount of fluid from the reser-

110

119

voir into the conduit and operative upon the

selected member to actuate-the member; and
means for replenishing the reservoir through
said conduits and maintaining the fluid in
the conduits normally constant.

12. In a device of the character specified,
the combination with a series of movable
members, of means operated by change of-
fluid - for actuating the meinbers; selectors
for the members; a reservoir for containing
fluid; a series of piston-cylinders connected
with the reservoir; conduits each connecting
a piston-cylinder and an actuating means;

pistons mounted 1n the piston-cylinders and

120
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- movements of the device connected there--
with; and means for replenishing the reser-
~voir and maintaining the fluid in the con-

30
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40

accumulator fed

a

each controlled by a,.' selector and.emb'racing | the combination with a series of movable

an open-ended hollow cylinder; a port in the
same adapted to permit communication be-
tween the interior of the reservoir and the
conduit and establish communication be-
tween the same and upon movement into the
cylinder to cut off and also introduce a pre-

determined amount of fluid from the reser-

voir into the conduit and operative upon the
selected member to actuate the member; and
means embodying a source of fluid supply, a
pump drawing therefrom, connections be-
tween the pump and the conduits; an ac-
cumulator fed by the surplus delivery of the
pump; and connections between the accumu-
lator and conduits for replenishing the reser-

voir and maintaining the fluid in the conduits
- normally constant. S

13. The combination with a

erally capable of a number of movements,
respectively connected therewith and each
controlled by change of volume of fluid with-
in 1ts respective conduit ; means for introduce-
ing fluid from the reservoir into and with-

drawing fluid from a selected conduit to vary

the volume therein and cause the respective

duits normally constant and embodying a
source of fluid supply; a pump drawing there-
from, a main supglied by the pump and an

y .the surplus delivery of
the pump and comprising a cylinder in com-
munication with the main, a pressure-piston

therein and means for varying the pressure of

the piston.

14. In a device of the character speciﬁed, |

the combination with a series, of movable
members, of means operable by change of

‘volume of fluid for actuating the members;
 selectors for the members; a reservoir for |

- contamimg fluid; a series of piston-cylinders

@b

60

connected with the reservoir; conduits. each
connecting a piston-cylinder and an actuat-
ing means; pistons mounted in the piston-

cylinders and each controlled by a selector
and adapted to permit communication be-

tween the interior of the reservoir and the

- conduit and establish communication be-

56

tween the same and upon movement into the

cylinder to cut off and also introduce a pre- |~ 17. In a de _
| the combination with a series of movable
members, of means operated by change of-

determined amount of fluid from the reser-
volr 1nto the conduit operative upon the se-
lected member to actuate the member; and
means for replenishing the reservoir and
mamtaining the fluid in the conduits nor-

. mally constant and embodying a source of

80

fluid supply, a pump drawing therefrom, a
main S?Elied by the pump and an accumu- | ed 1
. eylinders and each controlled by a selector

lator fed by the surplus delivery of the pump
and comprising a cylinder in communication

‘with the main and a pressure-piston therein.

plurality of |
fluid conduits, of a plurality of devices, sev- |
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. members, of means operated by change of
o5
selectors for the members; a reservoir for

919,465

4

members, of means operated by change of

volume of fluid for actuating the members;
selectors for the members; a reservoir for
contaming fluid; a series of piston-cylinders

connected with the reservoir; conduits each
connecting a piston-cylinder and an actuat-

g means; pistons mounted in the piston-
cylinders and each controlled by a selector
and adapted to permit communication .be-
tween the interior of the reserveoir and the

70

75

conduit and establish communication be-

tween the same and upon movement into the

cylinder to cut off and also introduce a pre-

determined amount of fluid from the reser-

volr 1nto the conduit operative upon the se-

80

lected member to actuate the member; and

means for replenishing the reservoir and

maintaining the fluid m the conduits nor-
mally constant and embodying a source of
fluid supply, a pump drawing therefrom, a

main su(f)plied by the pump and an accumu-
lator fed by the surplus delivery of the pump

85

and comprising a cylinder in communication -

with the main, a pressure-piston therein and
means for varying the pressure of the piston.
~16. In a device of the character specified,:

the combination with a series of movable]

volume of fluid for actuating the members:

containing fluid; a series of piston-cylinders
connected with the reservoir; conduits each
connecting a piston-cylinder and an actuat-
mg means; pistons mounted in the piston-
cy?jnders[ nd each controlled by a selector
and adapted to permit communication be-
tween the interior of the reservoir and the

conduit and establish communication be-

tween the same and upon movement into the
cylinder to cut off and also introduce a pre-

90

100

determmed amount of fluid from the reser- .
voir into the conduit operative upon the se-
lected member to actuate the member; and .

means for replenishing the reservoir and
maintaining the fluid in the conduits nor-

mally constant and embodying a source of

110 .

fluid supply, a pump drawing therefrom, a :

main supplied by the pump, a cylinder in
115

communication with the main, a weighted

piston within the ¢ylinder and means for ad-

Justably varying the weight thereof.

17.- In a device of the character speciﬁéd, o

volume of fluid for actuating the members;

120

selectors for the members; a reservoir for
containing fluid; a series of piston-cylinders - °

connected with the reservoir; conduits each
connecting a piston-cylinder and an actuat-

126

ing means; pistons mounted in the piston--.

and adapted to permit communication be-
tween the interior of the reservoir and the

15. In a device of the character.specified, | conduit and establish communication be- 130
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‘main supplied by the pump, a cylinder in
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tween the same and upor moveément into the
cylinder to cut off and also mtroduce a pre-
determined amount of fluid from the reser-

voir into the cenduit operative upon the se-

lected member to actuate the member; and

‘means for replenishing the reservoir and
maintaining the fluid m the conduits nor-:

mally constant and embodying a source ol
fluid supply, a pump drawing thereirom; a
main supplied by the pump, an upright cyl-
inder in communication with the mamn, a

adjustably varying the pressure thereot.

18. In a device of the character specified,
the combination with a series of movable
members, of means operated by change of
volume of fluid for actuating the members;
selectors for the members; a reservoir for
containing fiuid; a series of piston-cylinders
connected with the reservoir; conduits each
connecting a piston-cylinder and an actu-
ating means; pistons mounted 1n the piston-
cylinders and each controlled by a selector
and adapted to permit communication be-
tween the interior of the reservoir and the
conduit and establish communication be-
tween the same and upon movement into
the cylinder to cut off and also introduce a
predetermined amount of fluid from the
reservoir into the conduit operative upon
the selected member to actuate the memger;

‘and means for replenishing the reservolr and

maintaining the fluid in the conduits nor-
mally censtant and embodying a source of
fluid supply, a pump drawing therefrom, a

communication with the main, a weighted
pisten within' the cylinder and means for
adjustably varying the weight thereof.

19. The combination with a fluid-con- :
tainer, of 8 movable device connected there-

with and operable upon change of volume of

fluid within the container; a fluid reservoir;

means for introducing a portion of fluid from
the reservoir into the container; and means
for replenishing the reservoir and for main-
taining a volume of fluid within the con-
tainer not less than the normal volume and
embodying a source of fluid supply, & pump
drawing therefrom, a main supplied by the
pump, an upright cylinder in communica-

-tion with the main, a piston within the cylin-

der and weights for adjustably varying the
pressure thereof. | | |

20. In a device of the character specified,

the combination with mechanism embody-
ing a series of work-performing members;
means for yieldably holding the members in
their idle positions, means for operating the
members and each embodying a cylinder;
a piston mounted therein; a stem on the
piston for engaging the member; and means

for guiding and sypporting the piston-stem

and: comprising a closed end of the cylinder

65 provided with an opening; a vent in front

|
|

' of the pistoii . a veit behind the piston; a

reservolr for containing fluid; a series of
piston cylinders connected with the reser-
voir; tubes each connecting a piston cyhnder
from each series; pistons mounted In the
piston cylinders of the reservoir and each
embracing an open-ended hollow cylinder;
a port In the same adapted to communicate
with the interior of the reservoir and estab-

. ish commumnication between the same and

|
|
f
|
'r
|
|
|
|
!
|
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- ' the cylinder and upon movement into the
piston within the cylinder and weights for

cylinder to cut off; a stem on each piston
passing -through the wall of the reservoir; a
series of depressible finger-keys; a stent de-
pending from each key; a bell-crank-lever
connected with the stemn of each key and
with the stem of one of the pistons; means
for retracting the pistons; a flaid-supply
tank; a pump for drawing fluid therefrom;
a supply main connected to the pump; a
service pipe connected to the main for each
tube; a back-pressure valve in each sérvice
pipe; an accumulator connected with the
main and embodying a cylinder; a piston
therein; weights for regulating the pressure
of the piston; a receiving compartment in
the supply tank embodying a partition closed
at its lower portion and provided at 1ts upper
portion with a screen communicating with
the-body of the tank; an overflow pipe trom
the accumulator to the receiving compart-

ment; an overflow pan for receiving the fluid

from the actuated pistons; a conduit there-

from to the receiving compartment; a valve.
overflow connected with the reservolr; means

for catching the overflow; and means for
conveying the same to the receiving com-
partment.

21. In a device of the character specified,.

the combination with a shaft, of ratchet-
wheels mounted thereon; a series of bell-
crank-levers mounted adjacent thereto and

-all having one arm of uniform length and the

other arm of dissumilar length; a pawl car-
ried by each of the dissimilar arms {or engag-
ing the ratchet-wheel; yieldable means lor
hcﬁding- the bell-cranks in their mitial posi-
tions; means for operating the several bell-
cranks and each embodying a cylinder; »
pistori mounted therein; a stem on the pis-

ton for engaging the bell-crank; and means
for guiding and supporting the piston-stem
and comprising a closed end of the cylinder
provided with an opening; a vent in {ront ol

the piston; a vent behind the piston; a reser-
voir for containing fluid; a series of piston
cylinders connected with the reservoir;
tubes each connecting a piston cylinder irom
each series; pistons mounted in the piston
cylinders of the reservoir and each embracing
an open-ended hollow cylinder; a port n the
same adapted to communicate with the -
terior of the reservoir and establishi commu-
nication between the same and the eylinder
and upon movement into the cylinder to cut
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~off; a stem on each piston passing through

. the wall of the reservoir; a series of depressi-

-y
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20
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ble finger-keys; a stem depending from each
key; a bell-crank-lever connected with the
stem of each key and with the stem of one of
the pistons; means for retracting the pistons;
a luid-supply tank; a pump for drawing fiuid

therefrom; a supply main connected to the Ur:
ice pl | fluid at not less than normal and from the

pump; a service pipe connected to the main
for each tube; a back-pressure valve in each
service pipe; an accumulator connected
with the main and embodying a cylinder; a
piston therein; weights for reguf;;ting the
pressure of the piston; a receiving compart-
ment 1n the supply tank embodying a parti-
tion closed at its lower portion and provided
at 10s upper portion with a screen communi-
cating with the body of the tank:; an over-
flow pipe from the accumulator to the re-
celving compartment; an ‘overflow pan for
rece1ving the fluid from the actuated pistons;
a conduit therefrom to the recelving com-
partment; a valve overflow connected with
the reservoir; means for catching the over-
flow; and means for conveying the same to
the receiving compartment. |
22. The combination with a plurality of
fimd-containers, of a piston—cy}l)inder CON-
nected with each container a piston mounted
within each eylinder and actuated by change
of pressure within its container, a vent to re-
lieve the pressure upon each piston at the

.
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with each container, a piston mounted within

each cylinder and actuated by change of

pressure within its container, a vent behind
each piston, a plurality of devices severally

I'capable of a number of movements and each

—

completion of its stroke, a plurality of de-

- vices capable of a number of movements and

each controlled by one of the pistons, a fluid

‘reservolr, means for introducing fluid into
- the containers t¢ maintain the pressure of the

50

ik

- resérvoir, and means for introducing

60

69

fluid at not less than normal and from the
idle containers into the reservoir, and means
tor introducing fluid from the reservoir into
and venting fluid from a selected container
to vary the pressure therein and cause the
respective movements of the device connect-
ed therewith.

~23. The combination with a plurality of
tluid-containers, of a piston-cylinder con-
nected with each container, a piston mount-
ed within each cylinder and actuated by
change of volume of fluid within its con-
tainer, a vent to relieve the pressure upon
each
plurality of devices severally capable of a
number of movements and each controlled

by one of the pistons, a fluid reservoir, means

for introducing fluid into the containers to
maintain the volume of fluid at not less than
normal and from the idle containers into the
luid
from the reservoir into and venting fluid
irom a selected container to vary the volume
of fluid therein and cause the .respective

‘movements of the device connected. there-
with. |

24. The combination with a plurality of
fluid-containers, a piston-cylinder connected

o —

%)is"ton at the completion of its stroke, a

]

-
F'ed

controlled by one of the pistons, a fluid res-
ervolir; means for introduecing fluid into the
containers to maintain the ﬁ)ressure of the

1dle containers into the reservoir, and means
tfor introducing fluid from the reservoir into
and discharging fluid {from a selected con-
tainer to vary the pressure therein and cause
the respective movements of the device con-

nected therewith. - |
25. The combination with a plurality of

fluid-containers, of a piston-cylinder con-

nected with each container, a piston mounted
within each cylinder and actuated by change
of volume of fluid within its container, a vent
hehind each piston, a plurality of devices
severally capable of a number of movements
and each controlled by one of the pistons, a
fluid reservoir, means for introducing fluid
into the containers to maintain the volume of

fluid at not .less than normal and from the.

idle containers into the reservoir, and means
for mtroducing fluid from the reservoir into
and discharging fluid from a seletted con-
tainer to vary the volume of fluid therein and
cause the respective movements of the device
connected therewith. '

26. The combination with a plurality ol
fluid-containers, of a piston-cylinder con-
nected with each container, a piston mounted
within each cylinder and actuated by change
of pressure within its container, a Vent from
the cylinder at each side of the space oc-

cupied by the piston at the completion of its

working stroke, a plurality of devices sever-
ally capable of a number of movements and
each controlled by one of the pistons, a fluid
reservoir, means for introducing fluid into

the containers to maintain the pressure of

the fluid at not less than normal and from the

' 1dle containers into the reservoir, and means

for introducing fluid from the reservoir into

and venting fluid from a selected container

to vary the pressure therein and cause the

respective movements of the device con-
nected therewith. '
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27. The combination with a plurality of

 fiuid-containers, ‘of a piston-cylinder con-

nected with each container, a piston mounted
within each cylinder and actuated by change
of volume of fluid within its container, a vent
from the cylinder at each side of the space oc-
cupied by the piston at the completion of its
working stroke, a plurality of devices sever-
ally capable of a number of movements and

each controlled by one of the pistons, a fluid

reservolr, - means for introducing fluid into

the containers to maintain the volume of

fluid at not less than normal and from the

| 1dle containers into the reservoir, and means
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for introducing fluid from the reservoir into
and venting fluid from a selected container

to vary the volume of fluid therein and cause

the respective movements of the device con-
nected therewith. '

- 28. The combination with a plurality of
fluid containers, of a piston cylinder con-
nected witheach container; a piston mounted
within each cylinder and actuated by change
of pressure within its tube; a plurality of de-
vices severally capable of a number of move-
ments and each controlled by one of the
pistons; a fluid reservoir; means for- intro-
ducing fluid mto the tubes to maintain the

-

pressure of the fluid at not less than normal

and from the idle containers into the reser-
voir; means for imtroducing fluid from the

-reservoir into a selected tube to vary the

pressure therein and cause a movement of
the device connected therewith; and a vent
irom the cylinder behind the space occupied

by the piston at the completion of its work--

ing stroke for permitting another movement
of the device. . _

29.- The combination with a plurality of
fluid containers, of a piston-cylinder con-
nected with each container, a piston mounter
within each cylinder and actuated by change
of volume of fluid within its container, a plu-
rality of devices severally capable of a number
of movements and each controlled by one of
the pistons, a fluid reservoir, means for in-
troducing Huid into the containers to main-
tain the volume of fluid at not less than
normal and from the idle containers into the
reservoir. means for immtroducing fluid from
the reservolr mto a selected container to vary
the volume of fluid therein and cause a move-

ment of the device connected therewith, and |

a vent from the cylinder behind the space

oceupled by-the piston at the completion .of

1ts working stroke for permitting the escape

of Hduid and another movement of the device.

- 30. The combination with a series of fluid-

containers, of a series of movable devices

severally connected therewith and movable

upon change of pressure within the respec-

o0
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tive containers, a

constant from the idle containers. .
31. The  combination with a fluid-con-
tainer, of 2 movable device connected there-

5 with and operable upon change of pressure
-» within the container, a

uld reservoilr, a pis-

" ton-chamber in communication with tHe con-

60
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tainer and with the reservoir below the up-
per portion thereof, and a piston mounted in
the chamber and comprising an -open-ended
hoilow cylinder and a port for opening agjd
closing communication between the reservoir

and container, the open end of said cylinder

bemg directed toward the container. |
32. In a devige of the character specified.

- a fluid reservoir, means for
introducing @ portion of fluid.from the reser-
volr mto each container, and means for |
maintaining the fluid within the reservoir .

&=

the combination with a plurality of fluid-con-
tainers, mechanism connected with each of
these and operable uvon change of volume of
duid within the container, a piston-chamber
connected with each contamer, a fluid reser-
volr in communication with ali of the piston-
chambers, a piston provided with a hollow

end working m each of thepiston-chambers

and provided with an inlet-port through
which the reservoir and chamber may be put

e Inter-communication, a stem depending

-

[rom each of the keys, and a bell-crank-lever,

engaged by each of the key-stems and engag-
ing the respective piston-stems.
33. The combination with a fuid-con-

tainer, of a movable deviee connected there-

with and movable dpon change of pressure
within the container, means for introducing
fluid mto the container to maintain the pres-

suré of the fluid at not less than normal,
means for introducing fluid into the con-
tainer to raise the pressure-therein and move

the device, and means for hack-valving the
pormai pressure maintaining means during
the merement of pressure.

34. The ecombination with a fuid-con-

tamer, of devices capable of a plurality of

movements, connected therewith and con-
trolled by change of pressure within the con-
tainer, means for mtrodacing fluid into the
container to maintain the pressure of the fluid
ot not less than normal, and means for intro-

dueing fluid mmto and withdrawing fluid from

the container to vary the pressuve therein
and cause the respective movements of the
device, and means for back-valving the nor-
mal pressure maintaining means during the
Increment of pressure. -

'35. The combination with a {fluid-con-
tainer, of devices capable of a plurality of
movements 1n the container, conndeted
therewith and controlled by change of vol-

ik

- ume of fluid within the container, means for

introduecing fluid into the container to main-
tain the voluime of the iluid at not less than

‘normal; and means for introducing fluid into

and withdrawing fluid from the container to
vary the volume therein and cause the re-

spective movements of the device, and means

for back-valving the normal pressure main-
teining means during the increment of pres-

-sure. | o
~-36. The combination with a plurality of

{ fluid-containers, of a plurality of devices sev-

erally capable of 8 number of movements,

respectively connected therewith and each

controiled by change of pressure within its

. ; _; , . .
respective contalner, means for introducing
fluld into the containers to maintain the pres-

- sure of the fiuid at not less than normal, and

“means for introducing fluid into and with-

[ S—

drawing fluid from a selected container to

| vary the pressure therein and cause the re-

sEective movements of the device connected
therewith, and means for back-valving the
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normal pressure maintaining means during
the increment of pressure.

37. The combination with a plurality of
fluid-containers,-of a plurality ot devices sev-
erally eapable of & number of movements,
respectively connected therewith and each
controlled by change of volume of fluid with-
in its respective container, means for mtro-
ducing fluid into the containers to maintain
the volume of the fluid at not less than nor-

‘mal, means for back-valving the normal pres-
sure maintaining means during the mcre-

 ment of pressure, and means for introducing

15

fluid into and withdrawing fluid from a se-
lected container to vary the volume therein
and cause the respective movements of the
device connected therewith. |
38. In a device of the character specified,

" the combination with a shaft, of ratchet-

20
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wheels mounted thereon, a series of bell-
crank-levers mounted adjacent thereto and
all having one arm of uniform length and the

other arm of dissimilar length, a pawl carried

by each of the dissimilar arms for engaging
the ratchet-wheel, yieldable means for hold-
ing the bell-cranks in their mitial positions,
and fluid-actuated means for operating the
respective bell-cranks. S

" 39, In a device of the character specified,
the combination with a shaft, of ratchet-

wheels mounted thereon, a series of. levers

“mounted adjacent thereto and all having one

arm of uniform length and the other arm of
dissimilar length, pawls carried by the dis-

similar arms for engaging the ratchet-wheels, |

019,485

yieldable means for holding the levers in
| their initial positions, -and fluid-actuated .

means for operating the respective levers and -

erigageable with the arms of uniform length,

‘a plurality of ratchet-wheels, a series of levers.
mounted adjacent thereto and all having oné

40

arm of uniform length and the other arm of
dissimilar length, méans of connection be-

tween the several arms of uniform length and

the respective pistons, pawls carried by the
arms of dissimilar length, for engaging the

ratchet-wheels, and means for maintaining

the levers at initial position.

 40. The combinafion with a plurality of

fluid containers, of a piston cylinder connect-

ed with each container, a’ piston mounted
within each cylinder and actuated by change
of volume of fluid within its connected con-

45

50

tainer, a plurality of ratchet-wheels, a series

of levers mounted adjacent thereto and all
having one arm of uniform length and the

‘other arm of dissimilar length, means of con-

nection between the several arms of uniform

length and the respective pistons, pawls car-
ried by the arms-of dissimilar length, for en-
‘gaging the ratchet-wheels, and means for.
' maintaining the levers at initial position.

" In testimony whereof; I have hereunto

signed my name at Nos. 9-15 Murray street,
New York, N. Y., this 21st day of October,

1002. .
- - FRANCIS H. RICHARDS. -
Witnesses:
| FreD. J. DoLE,
- JoBN . SEIFERT.
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