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1o all whom it may concert:

COWLES, a citizen of the United States, re-
siding at Cleveland, in the county of Cuya-
hoga and State of Ohio, have invented cer-
tain new and useful Implovements in Hy-
draulic Systems for Closing Water-Tight

 Bulkheads on Board Ships and for other Pur-
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poses; -and I do hereby declare the following

to be a full, clear, and exact description of |
the mven’mon such as will enable others

skilled in the art to which it appertains to
make and use the same. |

My invention relates especially to improve-
ments in apparatus for opening and closing
doors, hatches, ports, valves, cocks, gates,
operating semaphores,tripping anchors,drop-

ping life-buoys, and indicating and automat-

ically registering the movements of mechan-
ical devices aboard ship or elsewhere, but 1t
is especially intended for use on board ship.

The objects of my invention are, first, to
construet an apparatus which shall be sim-

ple, durable, positive in its action, reliable,
and not likely to get out of order, by means
of which a mechanical device situated at a
distance from the operating-point may .be
moved with a continuously-registered and
perfectly-controlled motion, and by methods
which enable said motion to be reversed or
locked in any part of its travel; second, to
construct a combination of such apparatus
whereby two or more independent mechan-
ical devices, which may be widely separated
and of varying types, may be independently
and systematically operated, controlled, con-
tinuously registered, and locked, all from the
same point, ‘‘central station,” or operating-

board, and by one operator; third, to con-
struct a combination of such apparatus where-.

by in cases of emergency any number of the
devices so connected to an operating-board

may be simultaneously operated, controlled |

registered, and locked from a point at a dis-
tance from said board by a second operator
and by means entirely independent of the
first operator; fourth, to construct a combi-

nation of Such app(zmtus with mechanism for
swinging a door through a half-circle and
clamping it on a water-tight or fireproot seat,
so thatthe combination thereby obtained may
“be used by the first operator at the operat-

ing-board for the ordinary working of the
Be it known that I, WILLIAM BARNUM |
places, and may be used by a second opera-
tor, in cases of emergency, to simultaneously

water-tight doors, &c., on a ship, or in other

close all of said doors, &c.

Referenceis had to the accompanying draw-
ings, in which the same parts are indicated
by the same letters throughout the several
Views. -

Figure 1 represents a diagrammatic view

of a primary System connected to a swinging
door for a water-tight compartment, showmﬂ

in full lines the d001_ in its closed position and

in.dotted lines the door in its open position.
| Fig. 2 represents an elevation of the swing-
ing door and the mechanism for opelatmcr
| the same, lookmﬂ' 1n the direction of the ar-
TOW IR Fm 1.
sectional view ta,ken on the line 3 5 of Kig. 2,
looking in the direction of the arrow.

I‘w. 3 represents a horizontal

Flg
4 1ep1"esents a similar sectional view taken
on the line 4 4 of Iig. 2,looking in the direc-
tion of the arrows. Fig. 5 represents a sec-
tional view of the six-way controlling-valve,

taken on the line 5 5 of Fig. 6; and Fig. 6
represents a vertical sectional view of the
same on the line 6 6 of Kig.
the direction of the arrows.
sents a diagrammatic view of the complete
system, showing three operating and three

5 and looking in
Kig. 7 repre-

indicating cylinders connected, up in pairs,

with a controlling-valve between each oper-

ating-cylinder and the corresponding indi-
cating-cylinder, and a separate pair of cylin-
ders connected by an emergency or control-
ling valve, whereby all of the cylinders may
be mmultaneoucsly operated.

My invention in its most simple form con-
sists of two cylinders A and B3; both filled
with fluid under pressure, and of equal piston

displacement, the p]StOIl of the cylinder A

being connected with a door, valve, signal, or
other device to be operated, and the othercyl-
inder B bemn connected to the eylinder A by
pipes C ¢’ .«md C' ¢, which are also filled with
fluid under pressure, and the fluid forced out
of one end of the cylinder A'by the motion of
its piston will cause a corresponding travel of
the piston in the eylinder I3, which travel may
be indicated by a pointer b, attached to the
piston-rod b’ and moving over the scale X.

The pipes C ¢’ and C' ¢ connect with a six-
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way valve D, placed between the cylinders A | box G', secured to the inside of the frame of

and B, to which valve are also connected the
Sllppl}?‘"pipe C? and the exhaust-pipe C? so
that fluid passing into or from the system, or
from one cylinder to the other, must pass
through the six-way valve D.

The six-way valve D- consists of a cylin- |

drical or conical casing D", havingthe six equi-

distantvénts 1, 2, 3, 4, §,and 6,each adapted to-
receiveone of the pipes C, c, C’, ¢', C? or CPand

a cylindrical valve-plug D=, adapted to fit
snugly and turn inthe valve-casing D',

d?, each adapted to connect two ad,]acent
vents in the casing D', as shownin Fig. 5. A
smaller passage d% thr ough the center of the

plug connects the two passagesdand d’, butis
normally closed: by the screw-plug D, 'which |
passes down through the valve-stem D* across:
The valve-plug D?is heldin

the passage d°.
position in the casing by the cap D°, which
is serewed down or suitably adjusted: inside
of the upperend of the casing D'.
provided with a friction packing-ring o,
which bears upon a similar packing-ring i

on:the top of the valve-plug D* and the said
valve-plug may be journaled in the base of
The stem D* of the

&lve-plufr D? passes through the cap D?and

the casing D, as:at d°.

has secured to its-upper end a-handle D% by

meansof which the valve-plug may be turned..
In Figs. l'and 2 I'have shown the operating- |.

cylinder A connected tothe door of a: water-

tight'compartment, such as-are used.on mod-:
ern ships; but it will be evident that such. a.

cylinder might be employed to operate va-
rious- kinds of devices, such as valves, sig- |:
nals, or the like.

Referring to - Figs. 1 to 4, K indicates the
door of the water-tight compartment, which |

is:provided with: the locking-bolts F F’, ar-
ranged.-to slide in- suitable guide-brackets e
on Lhe inside of the door near 1ts edges.
bolts:-Is* F' are beveled, as-at f, at their outer

ends- to press on the beveled edges g of the

door-frame G, when the bolts-are forced out-

wardly from the middle of the door, and thus

to draw. the edges ¢ of the door closely |
against.the gaskets ¢ in the frame.

, : A
bearings, as e~

v with the inner ends of the bolts F at the
edge of the door nearest the hinges E'.
bolts-F' at the outer or opening edge of the
door are connected to the levers 12, pwoted to

the door, asat f°, by connecting-rodsf” ) which:

are mvotal]y connected to the levers 1=, oper-
ating the bolts I.
shaft Hwill causethelinks /' to slide the bolts

K inwardly or outwardly to disengage or en-
gage thesides of the door-frame, and through
the levers f*and connecting-r ods f'willmove
“the bolts E' in a- cerrespondmﬂ* direction..

A crank-arm- 2* on the upper end of the

shaft H is connected by arod-I with the longer

arm.of a T-lever I', pivoted in--a-.jonrnal—

This
valve-plug has three curved passages d,d’,and

Thiscapis |

The

_ Near the |
middle of the door 1s.journaled in suitable
a- vertical shaft 11, having
crank-arms /i, which are connected by links:

The

Thus the turning of the

the door a little back of and on:the opposite
side from the hinges K’. The short arm of
the T-lever 1’ is connected by a rod a with
the end of the piston-rod a’ of the cylinder A.

To prevent the possibility of the bolts If
I being thrown out when the door is open,
a locking device is provided which will lock

:the- shaft II when .the said bolts are with-

‘drawn. This locking device consists of a
rod K, having atits outer end a head K’, bev-
eled,as at it ,:-:md havingitsinnerend enlm ged
andprovided witha shortslot fz,through which
passes the vertical shaft H. This “shaft is
provided with a keyway 75, and the rod X is
provided with a lug or key £° projecting into

‘the slot & at its end farthest from the head

K'. The rod K is supportedin guide-brack-
ots e*, and isprovided with.a-spring £?, inter-

posed between one of the guide-br acketsand:
,1311@ head I, which: serves to. keep the key k*
[1in enﬂ'agement with the keyway /® in: the -

Shaft H, thus locking the same and prevent-
ing it from turning whﬂe the door is open.

When the door is. elosed the bevel k' of the

‘head X'rides up: on the edge of: the door-

fmme G and forces the rod K back against.
the tension of the spring %* and pushes the

key I:® out of the Leyway h? in- the vertical

*shaft H, leaving the latter free to turn in its.

_bemmws, as shown most clearly in Fig. 3.
The operation of the foregoing pa.rt of my
mventmn is as- follows:

'closed position, as shownin Figs. 1 to 6, sup-

pose additional fluid-pressure to be admitted

‘through the pipe C*and thence through the

-passage  of the valve D to the pipe C,
‘then to the end A’ of the cylinder A, for cinﬂ,.

or holding the end «’ of the piston-r od to the
Teft within the cylinder A.

dlCELtll]f" or telltale cylinder B, forcing or
holdmﬂ' the end &' of the plst(:-n -rod: down
Wlthm the cylinder B.
the other end of the cylmdel Bwill be trans-
mitted through the pipe ¢’ and the: passage
d? of the valve D to. the exhaust-pipe C3

‘Thus the pressure in the cylinder A will

‘hold the piston in its rearward position, tend-
ing to-pull upon the rod a the T-lever I', the

rod I, and the vertical shaft H, lloldmrr the.
‘door closed and’ locked, while the pressure in:
piston  1n 1ts

the cylinder B will hold' the
inner position, causing the pointer O on the

end of the piston«-rod? %o indicate the closed
position, (marked Con the scale X.)

Should
the handle D% of the valve D be turned to

the central position shown in heavy dotted
lines, it would turn-the valve-plug D* to close
-all the openings- and passages in' the valve
D and no movement of the fluid or pistons
'This would practically

could take place.

| lock the system in either an open or closed

The parts being
ﬁlled with fluid under pressure and 1n the

The pressure-
from the opposite side of the piston will be
transmitted through the pipe €', as indicated.
by the- arrows, and passage-d' of the valve D-
to the pipe ¢, then to the-end B’ of the in-

The pressure from:
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position, or in any intermediate pomtwn
Should the handle D® be turned to the posi-

tion shown in fine dotted lines, the valve-

plug D? would be turned so that its passage
¢ would connect the vents 2 and 3, its pas-
sage ' would connect the vents 1 and 6, and
its passage d* would connect the vents 4 and
5. The fluid from the pressure-pipe C* would
then pass through the passage d’' to the pipe
C’, asindicated by the dotted arrows, and en-
ter the end A2 of the cylinder A, forcmﬂ‘ the
piston toward the end A’, and forcmcr the
fluid from that end of the cylinder 13]11 ough
the pipe C and the passage d of the valve, as
indicated by the dotted arrows, through the
pipe C’to the end B?of the indicating or tell-

tale cylinder B, forcing its piston towal d the
end B', and for cing the fluid from that end of
the cyhnder thwuﬂ*h the pipe ¢ and passage
@ of the valve D to the exhaust-pipe C°.
This will cause the pistons in the two cylin-
ders A and B to move in unison and the
pointer b on the end b’ of the piston-rod to
indicate on the scale X the position of both
pistons, whether they are in the open or
closed position or alny intermediate position.
The pressure-pipe C*is provided with a check-
valve ¢?, which is arranged to prevent the
fluid from passing b@ekwm d through the

said pipe, and the exhaust-pipe C?®is prowded

with a relief-valve ¢? arranged to exert a
slight back pressure upon the fluid to pre-
vent its escape from the system except when
forced out by the movement of the pistons.
This pressure-pipe C? is connected to any
suitable source of fluid pressure, (not shown,)
while the exhaust-pipe is connected t0 any
suitable receptacle adapted to per mit the
discharge of fluid ther emt() The outward
movement of the end a’ of the piston-rod of
the cylinder A will move therod «, T-lever I,

rod I, and turn the shaft H to the first p031-
tion. (Shownindotted lines.)
the bolts F and F' inwardly and unlock the
door. Further pressure upon the rod a will
swing the door open and move the several
parts to the open position, as shown in dot-
ted lines in Ifig. 1. As the door swings open
the head K' of Lhe rod K moves off fre oin the
edge of the frame, and the spring %? will
throw the said rod outwardly, causing the

key k* to engage the keyway /°in the shaft

H, which 1s then in position to receive it.
Thus the said shaft H is locked from turning
until released when the dooris cloged, asw 111
now be described. |
When the handle D°®is thrown to the posi-
tion shown in Fig. 1, the flunid is admitted to
the end A'of the eylmderA drawing the end
a' of the piston-rod in and pulling on the rod
a, which in turn pulls on the T-lever I' and
by means of the rod I swings the door closed.
As the door closes the bevel edge of the head
K’ rides up on the edge”of the door-fr ame

and forces the rod K mwfwd releasing the

key k* from the keyway 53 and a,llowmﬂ* the
last part of the pull on the crank A? to tuln

Thiswill slide

the shaft I and slide the locking-bolts over
the beveled edge of the door-frame, thus
locking the door tightly upon the gaskets ¢'.

My invention also contemplates placing a
number of six-way valves D in a group, as
shown in Fig. 7, which may be termed a
““switchboard,” in some convenient place for
handling the same; and connecting each one

by the pipes C C' with an operating-cylinder

A, placed at a distant point where it may be
desirable $o operate a door, valve, signal, or
other device, so that one operator at the group
of valves D will be able to control a large
numberofdoorsorotherdevices. Eachvalve
is provided with an indicating-cylinder B, so
connected as to indicate the pOSlthIl of the

‘piston in the corresponding cylinder A, so
‘that the operator can see if each of the cyl—_
inders A is doing its work properly.

In this
instance all the Valves D are connected with
a common pressure-main Ct, leading from a
suitable supply-tank, (not shown in the draw-
ings,) and they all dlseh&rﬂ'e into a common

‘exhaust-main Cﬂ, as Wlll be seen by reference
to Kig. 7. -

I also eontemplate placmﬂ‘ a primary or

| emerbencv system with its valve D and indi-

cating-cylinder B at some point, as, for in-
stance, on the bridge or in the'conning-tower
of a man-of-war, or several such emergency
attachments may be each connected to the
main system and each independently oper-
ated to control the entire system. Thisemer-
gency system may be caused to simultane-

ously operate all the various units or part of
such units in the main system in a great

v&rlety of ways, one of which I have shown
in Fig. 7, where the piston-rod of the emer-
oency opemtmﬂ -cylinder A“ of such primary
system is connected with & bar M to which
are pivoted auxiliary levers m on the stems
of all the valves D of the group of valves
and indicators constituting the switchboard
just described. By this means the operator,

on the discovery of impending danger, can,
by turning the handle D® of the emergency

system, throw all of the valves of the group
into the safety position, which in case of

collision or the like would be to close all the

compartment-doors. In this latter instance,
the stems D* of the valves D are made

'lonn enough to receive the two levers D%and

m, and the key d7 is long enough to extend
thmuwh both levers. The lever DS is keyed
on the stem in the usual manner to turn the
valve in either dlrectlon by hand, but the
lever m is slotted, as at m/, to receive the key
d’, so as to have a limited movement on the
valve stem before commtmlcatmo motion
thereto. The levers m are so armnﬂed that

when in the open position, as shown in I‘1ﬂ'

7,the slots m' will be so placed that the Valve-
Stems may be turned as far as necessary to
operate the devices either way without mov-
ing the levers m, but when the levers m are
moved in the d11 ection of the arrow the end

3
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carry the valve-stem around with 1t tothe clos-
ing position, no matter in what position the
valve may be at the time.. Thereturn move-
ment of the levers m will notaffect the valves,
as the slot m’ will move over the key d* with-
out moving the latter. A signal-bell N may
be placed so-as to be rung by teeth m® on the
bar N when the latter is moved, or other
means for noting the movement of ‘the bar M
may be used’ in addltwn to the telltale-cyl-
inder of the emergency system. Thus when
the emergency system is operated, the op-
erator at the group of valves or switchboard

will be warned of the danger, so that he may

observe, by the indicating-cylinders; if all'of
the operating-cylinders are doing their work
properly and take such steps as may be nec-
essary for safetly.

It will be obvious that registering-meters
or other like indicators may be a,d()pted in
place of the telltale-cylinders, the function

of said cylinders being merely to indicate the

position of the pleOHS in the cylinders A, as
determined by the flow of fluid ther eflom or
thereto. Moreover,itwill beevident that the
mechanism oper ated by the pistons in the va-
rious cylinders A may be varied at will with-
out departing from the general idea of my
improved hydraulic oper :a,tmﬁ and indicating
system. Again, one emergency system may
operate one set of valves, doors, or other de-
vices located in, say, one part of the ship;
anotheremer ﬂ'encj system may operate a simi-
lar set of devices located elsewhere, &c. I

also provide drain-vents in each end of the |
.deserlbed the combination with a plurality

of ﬂuid-circuits, of an operating-cylinder and
an indicating device In each of said circuits,
a piston in each of said cylinders, a valve 1in
each circuit for controlling the admission of
fluid-pressure to the cylmdel in that circult,

cylinders;which are normally closed by screw-
plugs o’ Eblld b%, and when the system is to re-
main idle for some ‘time, or when for any rea-
son it is desirable to remove the fluid from
the system, these screw-plugs are loosened,
which will allow the fluid to escape therefrom.
To fill the systein, the screw-plug D?®is 100s-

“ened and the fluid introduced through the

45

55
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- handle D?is turned to the position shown in
full lines in Fig:- 1, when, the screw-plug D?
being loosened to allow the fluid to pass
through the passage d?, the piston in the cyl-
inder A may be moved to correspond with the |

pressure-pipe C%, from whence, if the handle
D%isin the p051131011 shown in Fig. 1, the fluid

will pass through the passage d, “throu oh the |
described, the combination with a plurality

of fluid-circuits, of an operating-cylinder 1n
ecach of said circuits, a door and mechanism
for moving the same operated by said cylin-
ders, valves for contr olling the admission of

pipe C to the end A’ of the cylmdm A and
also through the passage ¢’ to the passage d’,
from whence it will pass through the pipe C
to the end A® of the cylinder A and through
the pipe C to the end B’ of the cylinder B

thus filling both ends of the cylinder A 3,11(1--'

the end I3’ of the eylinder B. The handle D¢
is then turned to the position shown in fine
dotted lines, and the fluid will pass through
the passage d" the passage d°, the passage CZ

and the pipe ¢ to the end B? of the Y linder
B, thus filling thé whole systen.

To set the plSton% in the two cylinders so
that they will move in unison after the sys-
tem has been filled, or after they have become
disarranged from any cause whatever, the

I elaim, &nd desire to secure by Lettels
ent of the United States, is—

1. In a hydraulic system of the character
deseribed, the combination with a' plurality
of fluid- cumuts, of an operating-cylinder In

564,474

position of the piston in the cylinder B, the
fluid passing freely from one end of cylmdel
‘A to the other through the pipes C C', the

passages d d', and the - passage d’, but not af-

fecting the cyhndel B.  When the two cylin-
ders are in the proper relative positions, the

screw-plug D3 is screwed down to close the

passage d°, which places the system in opera-
tive condltlon

In order that the doors, signals, and other

‘devices may be operated by hand as well ag
by the cylinders A, the connecting-rods ¢ are
preferably detachably connected either to the

piston-rods or to the T-lever or other device

to be operated, and thus the said devices may
be uncoupled from the operating-cylinders
‘when desired.

While I have described my invention par-

ticularly with reference to its use aboard ship,
it will be evident that it may be used on shore,
‘as in factories, or in other relations needlefss
to be’ Spe(nﬁcally enumerated.

Having thus described my invention, what
>at-

each of said circuits, a piston in each of said

cylinders,valves for eontl. olling the admission
of fluid-pressure to said cylmdel s, with mech-
anism operated by one of sdid pistons for con-

trolling the valves of a plurality of the other

: cyhnders substantially as described.

2. In a hydraulic system of the char acter

with mechanism operated by one of said pis-

tons for controlling the valves of a plurality
of the other cylinders, substantially as de-
seribed. |

3. In a hydraulic system of the character

ﬂuu]_-pl essure to said eylmdel s, with mechan-
ism operated by one of said cylinders for con-
trolling the valves of a plurality of the other
cyllndels, substantially as described.

4. In a hydraulic system of the character
described, the combination with a plurality

of ﬂu‘1‘1(:1-4311‘1@11its‘.;r of an operating-cylinder and

an indicating device in each of said circuits,
a swinging door and mechanism for swinging
the same operated by said cylinders, a valve
in each circuit for controlling the admission

of luid-pressure to the ecylinderin that cireutt,

with mechanism opemted by one of said cyl-

indersforcontrolling the valves of a plurality
of the other cylmdel s, substantially as de-

scribed.
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5. In a hydraulic system ef the character
described, the combination with a plurah’w oL

fluid- elremts of an operating-cylinderineach

of said eireuits, valves independently con-
trolled for regulating the admission of fluid-

pressure to said cylinders, with mechanism

operated by one of sald eylinders for simul-
taneously controlling the valves of a plurality
of the other eylmdere substentlally as de-
sceribed. -

6. In a hydraulic system of the character
described, the combination with a plurality
of fluid-circuits, of an operating-eylinder and
an indicating device in each of said circuits,
a valve in each circuit independently con-
trolled for regulating the admission of fluid-
pressure to the cylinder in that circuit, with
mechanism operated by one of said cylinders
for simultaneously controlling the valves of
a plurality of the other cylinders, substan-
tially as described. |

7. In a hydraulic system of the character
described, the combination with- a plur ality
of fluid- clremts of an operating-cylinder in
each of said elrcmts a door and mechanism
tor moving the same operated by said eylin-

der, valves independently controlled forregu-

lating the admission of fluid-pressure to said
cylinders, with mechanism operated by omne
of saild cylinders for simultaneously control-
ling the valves of a plurality of the other cyl-
1nders, substantially as described.

8. The mechanism for swinging a hinged
door through approximately one hundred and

- eighty deglees about 18 hinges, comprising

a T-lever pivoted on the opposwe side of the
door-frame from said hinges, a reciprocating
rod pivotally connected to one arm of said T-
lever, a crank and crank-shaft journaled on
sald door, and a connecting-rod between the
other arm of said T-lever and the said crank,
substantially as described. - -

9. The mechanism for swinging a hinged
doorthrough approximately one hundred and
elghty degrees about 1ts hinges and for auto-
matically locking and unlocking said door
comprising a rempweatm pa,rb -a T -lever
pivoted on the opposite side of the door-frame
from said hinges and connected to said re-
ciprocating part, a crank and crank-shaft
journaled on said door, means for automat-
ically locking said crank-shaft against revo-
lution and for releasing the same when the
door is 1n approximately the closed position,
bolts carried by said door, and mechanism
operated by said crank-shaft when released
for reciprocating sald bolts, substantially as
described.

10. The mechanism for swinging a hinged
door through approximately one hundred and
e1ighty degrees about its hinges and for auto-

comprising a. reciprocating part, a T -lever
pivoted on the opposite side of the door-frame
from said hinges and connected to said re-
ciprocating part, a crank and crank-shaft

Journaled on said door, a spring-operated rod
normally locking said crank-shaft and pro-
vided with a wedwe-sheped head adapted to
engage the door-frame when the door is in
the closed position and to release said crank-
shaft, bolts carried by said door, and mech-
anism operated by said crank- sheft when re-
leased for reciprocating said bolts, substan-
tially as desecribed.
11. The mechanism-for swinging a hinged
door through approximately one hundred and
eighty deﬂ'rees about its hinges and for auto-
metleelly locking and unleekmﬂ‘ sald door
comprising a rempreeatm pat't a T-lever
pivoted on the opposite side of the door-frame
from said hinges and connected to said reclip-
rocating part, a crank and crank-shaft jour-
naled on said door, means for automatically
locking said crank-shaft against revolution
and. for releasing the same when the door is
In appr ezclmetely the closed position, wedge-
shaped bolts sliding in guides carried by the

door, crank-arms on said crank-shaft, and

links connecting said bolts with said crank-
arms, substantially as described.

12. The mechanism for swinging a hinged
door through approximately one > hundred and
elighty deﬂfrees about its hinges and for aufto-
matically locking and unleeking sald door,
comprising a reciprocating part, a T-lever
pivoted on the opposite side of the door-frame
from said hinges and connected to said recip-
rocating part, a crank and crank-shaft jour-
naled on said door, a spring-operated rod nor-

mally locking said crank-shaft and provided
with a Wedﬂ'e -shaped head adepted to engage
the door- freme when the door1s1in the closed
position and to release said crank - shaft,
wedge-shaped bolts sliding in guides carried
by the door, crank-arms on said crank-shaft,
and links connecting said bolts with said
crank-arms, substantially as described.
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13. In an apparatus of the character de-

scribed, the combination with a rotary valve
and valve-stem of a hand-crank rigidly con-
nected to said valve-stem, and ‘an auxiliary
crank loose on said valve-stem and provided
with a curved slot, a lug or key on said valve-
stem engaging in said slot and allowing the

valve-stem a limited rotary motion independ-

ent of said auxiliary crank, with means for
turning said auxiliary crank through the de-
sired angle in either direction, stibstantially
as described. -

14. In a hydraulic system of the character
described, the combination with a cylinder
and an operating-piston of a door, and mech-
anism operated by said piston for moving

-sald door, an indicating-cylinder, a double

system of p1pes connected thereto, a pipe for
supplying fluid-pressureand an etheust-mpe

and a six-way valve located between said cyl-
inders and adapted to connect said supply-
pipe with either end of said operating-cylin-
der, to connect the opposite end of the oper-
ating-cylinder with one end of the indicating-
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cylinder, and to connect the opposite end of

| the1ndleat1nw—cy11nclerW1ththeethaust pipe, | Post
| end of the indicating device, and to connect 15

the opposite end of the indicating device with
the exhaust-pipe, substantial ly as. described.

substantially as described.
15. In a hydraulic system of the character
described, the combination with an operating-

cylinder and mechanism operated tlleleby, |
and a reciprocating indicating device, of a |
double system of pipes eonnectmfr the two, a |

pipe for supplying fluid-pressure “and an eX-

- 10 haust-pipe, and a six-way valve placed be-
tween said cylinder and said device adapted |
to connect said supply-pipe with either end |
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of said operating-cylinder, to connect, the op-

osite end of the operating-cylinder with one

In testimony whereof I affix m} signature
in presence of two witnesses.

WVILLIAM BARWUM OO\VLE%

Witnesses:
CHARLES H. CAWOOD,
Eyvirie . BELSHAN.
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