Patented Jan. 17, 1899.

Ho. 617.855.

C. T. DORR & M. STUHLER.

MEANS FOR AUTOMATICALLY OPERATING BULKHEAD DOORS.

9 Shaets—*Shﬁ'ai_l-.

(Application filed Oct, 6, 1807.)

bR K®)

: “. ...._ . . 'y - _ F i
q_...r.-.... . n r= 3 L i Pt =
..,. PR ! ; \;\\ \
._ oo IR . o 4
..r : 'y l_J-M'_,/.-...J.u..__.. .’..'.’..fn'..!ﬁ i : ) e e il B 2 F Lhayidmr FoE by e gy . :
B, [ oy K
¥ ALY - N
: TV

e N - ..l..l..-l....ll...l.ll.l.._l-.l_._“......
"
-

-

(Mo Model.)
- Hilnes ses:




No.GIf855. . Patented Jan. 17, 1899,
C. T. DORR & M. STOHLER.
MEANS FOR AUTOMATICALLY OPERATING BULKHEAD DOORS.

o (Application filed Oct, 6, 1897.;
+(No'Model.) | | 9 Sheets—Sheet 2.

r. e |
'l':‘;:i | C}ﬁi

&
J‘h'ﬂ-‘.‘-““h-‘-.u.i..l—i—-‘_i_-‘_ - e

o ':\\\\\\~

_, .-".-rp..- Az 1#-

3

W zinew §i-
W WW

ﬁ?«@w/z




Patented Jan. 17, T899.

UHLER

No. 617,803.

C. T. DURR & M. ST _
MEANS FOR AUTOMATICALLY OPERATING BULKHEAD DOUORS.

- {Application filed Oct. 6, 1897.)

9 Shoets—Shest 3.

| ;Hﬁ Wodel.)

' e .llnr...rr.

aﬂﬁ/ H.r#.ﬂﬂ#ﬁ“ it

. o //JM..
|/////

e B iy, S, Yo, Pl i, Seliy ik, i l_.

R T il '
Y s A . R A A B S T ¥l pepow
' [ v

- R B L e

.

-l T g N R Tl A s T—
= P e R e el s S s SR P Snliek  ARFEE aplile sllaar -SEE—— .I._I_..‘

._..,.
)

ﬂ...

e R N T T T R T e ee— iii’i&i*i

00

= .

pir

S0 dnvenions.
- ,"~ * " ;'_‘_. .; .‘_;;A'Ir . : ‘) ) - | #
. . . . v ; ...-i . . .

. . . A a .
N ey . . . ;
, - 1 1'-_..
-
A . =
- - .
' LN 1
- » -
[} i .
= ]
]
r . '




No. 617,

- (Ko Hodel.

855,

C. T. DORR & M. STOHLER.

Patented lan. 17, 1559,

FIIEMIS FOR ﬂUTOﬁATI(}ALLY OPERATING BULKHEAD DGGRS

)

%
>

|
|
-
l
I
I
|
|
1
|
|
!
|
I
i
|
I
I
|
!
I
l
|
|
]
|
I
I
I
]
|
|
-
1
|
I
!
;
I
|
I
I
I
I
]
I
I
|
)
I
O
I
I
|
|
|
|
!
|
1
o
|
|
]
|
|

Wilriesses:-

iy

ﬂ

3 J :
g T R T

e ey e el g ppallt Sl eI B el TR CEERAF TR TERAEF TR CRERE e RS TR N e el A N PR TEEE Sews nibise Sl sbees SRS Sl el S
L]

A

-

(Application filed Cct. 6, 1887,

A )
v ;i
) *m

hh‘h
_

-h\x?\\ xxx\\\\\! :

-ll'l,J.-l -"ﬂll.-r -"I-H-ll.

SH

o

Lol T

9 Sheets—Sheet 4.

1
-*..r'.}- 3.

@ I .
A
iy
L.
v
N

Invehilors

f%ézm ;ZM

\KI\

Mz,m

,;‘"‘z_.”.-:'z'_ ' _;”‘E ? " |




No. 617,855, S Patented lan. i7, 1899.
- C.T. mjma & M. STUHLER. B
MEANS FOR AUTOMATICALLY UPEHATIHG BULKHEAB DMBS

(Application filed Oct. 6, 1897]

(No Model.) 9 Sheets—Sheet 5.

e ““"-‘mm-ﬁ/ﬂ?/ {
e NS ///j «;1\

Wilnesses:- - I o fnvﬁnﬁ@m




Patented lan. {7, 1899,

C. 7. DORR & M. STUHLER. |
MEANS FOR AUTOMATICALLY QOPERATING BULKHEAD ‘DGGES;_

‘No. 617,855.

(Application filed Oct. 8, 1897.)

9 Sheeéts-—_s'heei 8.

(Mo Model.)

Anwvenlors

%5?2 85‘5 o8-

'.5,.

i e

-.

D et ﬂ:«f—{x&ff :

o Cakles




No. 617,855, - - '  Patented Jan. 17, |399

C. T. DORR & M. STOHLER.
REANS FOR AUTOMATICALLY OPERATING BULKHEAD DOORS.

| | (Apphcatmn flled Oct. 8, 1897.)
(Hﬂ Rﬁﬂﬂel) | 9 Shaets-—-Sheet 7
a0 1}) ~
- -""‘ ‘5'*-"--- s, At b e -r-v.‘-ﬁ'-'-'-'-;._ i k] Y B oy B ] : .

iglt

;'Vzinewe& o~
W &W

éﬂ%ﬁ%f‘




- patented Jan. 17, 1899.

C. T. DORR & M. STUHLER.

MEANS FOR AUTOMATICALLY OPERATING BULKHEAD DOORS.

No. 617,855.

9 Shaets—-Shﬁet 8.

{Application filed Oct. &, 1887.)

(No Model.)

Ey -
o 1
*.“ﬂi 1&. k. g prs, e e

L
L

} ESR R e

Z

m«..

e L N S

“r3 5

NN

NN .w\

P e g ..-l||.|'.1..l-...I.l ..“1. = i
- .m... 1.__. it

NL | M

I

A

et

| |
I |

=Y
.I.r.#ﬁ

k1
-.

——
Wen e el bbbl mle doar ey et i b eimerie < At et - e g el el o . k. ..i...l"i...._‘. ",

X

LoTs
pon,

| drven

- Mitnesses:-
Gevige

Tion

. . ."'# '. | .

T L€

~




s

No. 617,855, ' Patented Jan. 17, 1899.

C. T. DORR & M. STUHLER. -
MEANS FOR AUTOMATICALLY OPERATING BULKHEAD DOORS.

(.&.pplmatmn filed Oct. 6 1897.}
{(No Mudal.) | 9 Sheets —Sheet 9

li | l'l

! i. h.lq‘ﬁ_h‘_“‘-“‘u-huh- Vg, e, v = 1-——“&-‘ "
" d

Fig.8.”

/Méfnewes -
,;M ezert

| BT e




- UnrrED STATE’s:

| ‘.. L ] . . ‘. . ‘. _-
. .- . :I . . ) -\.I - Ili
. - _ - . . £ T
P! [
- . ' . . i:
' ’ . . ot , ' . o ’
’ b 2 L I.,- S T
L ] ' - ‘ . L}

N .
: R
. . ] . ;
HH . . .
- L] " -1 ' . '
.. - % DU I
N [ w
L] . N . - '
- . ! " " 0 b
. - L. . r .
- - . . M o Lo )

CARL TIIB,ODOR DORR AND MARTIN STUIILER OF LOLOGNE GERMANY o
 8ATD STUILER. ASSIGNOR TO %AID DORR |
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_ ,[ v all whomy it may concern:

the a,ltet nate a,ctmn of the two pwssme me-

Be it known that we, CARL THEObGRDORR dinms (air and liquid) or by one of these me-

| and MARTIN STUHLER of Colog gne, in‘the | diums alone.-
 Kingdom of Prussia, Gmm&n Emplre, have

; invented a new and useful Improvement in.
" Means for Automatically Operating - Bulk-
“head-Doors, of which the followinw 182 spem-

-~ fication.
-~ This invention has referenca 130 appa,ratus {

Tor automatically closing and opening bulk-
head-doors, and. especlally toimprovements
in' the means which are described for the |

~ same purpose in the Unifed States Patent

- -y

‘dispense with.the’ seconda,ry receiver and its
ba,ck-pressule valve, arranging the conduits
for the pressure mediums and the passages
in the differential pressure-valve so as to
operate (without thé secondary receiveér) the

piston in the-cylinder to automatically close 6::-.

and open the bulkhead-doors. Itig well un-< -
derstood that the automatic operation of the
said doors depeﬂds? as in our former patent
referred to, upon the relief of pressure in the

“No. 588,793, granted to us on August 24, 1897, | conduit- ronvoying the pressure.medinm. 10,

By these 1mprovements the appa,ra.tus may

the differential valve, by which medium the

“be essentially simplified in its construction, | valve hasup. to such rehef kept the bulkhead o

- several parts inay be ent1rely dispensed with;"
~and by some modification in the parts of the.
apparatus the latter may be capable of work-

o ing with compressed air or with liquid under |
pr essure instead of working with compressed'

~air and liquid under préssure combined.

| The main improvement includes & d1ﬁer- |
- ential steering-valve used in the apparatus-
for eontwllmf‘r the passage of the pressure
- tnedium or mediums in order to make a pis-

ton working in a cylinder operate to auto-
matically close or open. the bulkhead-doors.

The differential valve, which may be either

a piston-valve or a slide-valve provided with
pistons of different areas, against wllmh the
pressure medium or medmms aotiviy placed,
accoraing to the present inventiun, parallel
with the qeeondmy receiver and with.the cyl-

inder and piston and may have its passages’
or wanmed to work in combination with a

B back—pressum valve provided for the second-
ary receiver and with two conduits for coms-
~pressed air and lignid under pressure, or the

40 said differential valve may have its passages

so organized as to work’'in combination with

' tlf“ back -pressure valve of the secondary re-

ceiver, but dlspensmn' with one of the con-
duits for the pressure medium, in which case

air only from tie rémaining conduit.

sages of the differential piston-valve may be
organized in such manner as to dispensewith
1tl1e back ~'pressure valve, the differential
valve being in such 'case actuated either by

‘pressure - receiver,

with its back-pressure valve, the cylinder
“with its piston, the two conduits for pressure .

sure valve of the secondary.receiver.

1 5and 6 show vertical sectionsof a d1ffel enma,l 9 5 _'-
| the appam‘ﬂus 18 opemted by compressed |

-By |
“another modification of the apparatus pas-

door open.. .. |
- The lmprovements wﬂl be readlly under— o

‘stood by the following deqcrlptlon mth refer- 7o :

ence to the annexed drawmgs A
‘Figures'1 and 1* together represent a ver-

| tical section of an apparatus for opemtmﬂ"f

houzonta,lly—movmﬂ' doors, showing the main
the secondary Teceiver

mediums, and the differential valve, the lat-
ter in such a position {called hereinafter ‘at
rest ”) so that the bulkhead-dooris kept open.

Figs. 2 and 2* together represent in vertical
s?ectmn the same elements, except that of the
conduit for pressure medium is dispensed

with by means of & modification of the re-

maining eonduit near the differential valve,
the plston being, as shown in Fig. 2, in such
a position (called hereinafter “at work”) 80

:thﬂt the bulkhead door is in the act of clos-
4 show vertieal sections of .

ing. Figs. 3ar

a d1ﬁerentml V uhre at rest and at work, re-
spectively, in ¢c1nection with two. (,ondults'-

for pressure medinms and with passages so =

organized as to dispense with the ba,ck-pres—
Figs, -

valve at rest and at work in connection with

one conduit for a pressure medium and with
passages so organized as to dispense with the -
back-pressure .valve of the secondary re-
ceiver. TFigs. 7 and 7* together represent in
vertical section, with the dlﬁerentml valve at
1est, an a.pp&ratus 111 which. the conduits for

By a further moditication we

100




5 617,855

pressure mediums and the passages in the
valve are so arranged that the secondary re-

ceiver is dispensed with. Figs. 8 and. 8 to-

gether represent in vertical section an appa-
ratus like that represented in Figs. 7 and 7 *,

- with the differential valve at work.

The differential piston-valve D, according
to Ifigs. 1, 1%, 2, and 2%, consists of a casing

- and a piston, the latter havin g a central bor-

1O
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piston will be shifted and the

Ing and a branch passage at the end of said

‘boring and at a right angle to the latter. ~The
said piston and cylinderareat one end smaller

in diameter than at the other end. The cas-

ing ¢f ‘the valve has two openings p and n,

not opposite to each other. " From this ar-

rangsment 1t will be obviously understood -
that if pressure is admitted to the greater di-
ameter or area of the piston it will adopt the

position Fig. 1,'in which the central boring
communicates with the part of the )]
B’ behind or at the right-hand side of the

piston E and with the open air; but if the
pressure against the greater area be released

and pressure be admitted against the annular
surface of the valve-piston through » the

dium proceeds by n into the cylinder B for

causing the'outstroke of piston E.

Now, according to Figs. 1 and 1%, the com-
pressed air may traverse from the receiver ¢

through the conduit A and the back-pressure

valve v aud pass to the secondary receiver

A’, thence. by p into the casing of the differ-
ential valve D and may operate upon the dif-
ferential annular surface of the latter, as ex-
plained above..

upon
the larger surface of the differential valve D,
and holds this, as well as the main piston E,

securelyin its innermost position. The main

piston K is connected by the piston-rod ewith

the door-T, which is shown open or at rest.

Lhe water which escapes. past the piston E
through the packing passes by n and o out
of the apparatus through an escape-pipe. A
suitable number of relief-valves G II L are

inserfed in the pressure-water conduit B,

which as soon as they are actuated relieve
the branch or subbranch to which they cor-
respond. from pressure and sim ultaneously
close ilie comnunieation with the conduit 13 :
legr Ling to C. o -

f

I1 and 7, are three-way cocks orslides either |

of which; /. for example, may conveniently be

~ situated near each door and one or more, II,

inserted at suitable.pringi
conduit, If, for example, & be turned in the

- direction of the arrow, the portion of the pres-

6o

and all the valves at work.

sure-water conduit B leading from the main

cylinder or receiver C will be closed and the

othei portion, leading to the cylinder B3’ ahd
‘in comhmunication with the exit-pipe 2%, will be

opened. Thiswill beclearon comparison with
Figs. 2-and 2*, which represent the apparatus
The unrelieved

......

cylinder:

pressure me-

The pressure-water from the
receiver C flows through the conduit B, pro-
- vided with the escape-valves IT G I, acts t

pal parts of the

compressed air in the secondary receiyer Al
consequently now moves the differential valve -

D, by acting against the smaller annular pres-

sure - surface, to the opposite end position,

passes through the channels p 72 into the eyl-
‘inder B, and moves the piston. K, and with. it
the door F, while the water in the cylinder I3

7'0"

18 driven through the aperture %, which is

capable of regulation by means of a screw 3 75

and serves to utilize the escaping water as a

brake or buffer, the water passing away by

| the pipe 28 - = -

- 18 a differential valve which in the one -

end position, Fig. 1*, connects the portion of

‘the pressure-water conduit I3 leading to I’
with the receiver C and in the other end po-

o

sition, Fig: 2*, with the exit-pipe z%in exactly =

the same way as this is attained by the three-
-way cock. . This differential valve @ is actu-

ated by the elasticity of the locked-up pres- -
sure-water, which so acts upon the lower sur-
faee of the piston that G always tends to as- o

to now securely retain G in its position of rest,
the hand-actuated bolt g shown in the draw-

ings, for example, may be employed, or other

suitable stop mechanism which is adapted to

‘| be automatically released by the rising of ‘a
float or the execitation of an electric. magnet

Sume the position shown in Fig. 2." Inorder
90

may be employed. When the release-is of-- ..

fected, G is driven out, the relieved
fluid expelled through 22, and the door closed.
 If the previously-actuated escape-valves of
the compartments which are free of water bo

pressure

JOo>

returned to their initial position, the differen-

tial valves D are automatically reversed- by.
‘the pressure of water in the conduit BB and
the compressed air which is behind the plg- ..

tons exhausts through the channel n ¢ into
the atmosphere, _
piston the door has been opened again.

o5

By the return stroke of the -

- The arrangement, permits of a number of -

modifications in its practical. application,

which nevertheless do not affect the essence

110

of the invention. For example, in the ar- =

rangemant described with reference to Ifigs.

be actuated: exelfusively by compressed, air;

1 and 1* compressed air may be employed as
the pressure finid, so that the apparatus may -
I15

or the apparatus may be actuated with only -
one compressed-air.conduit, Figs. 2 and 2%
by omitting the conduit A and leading the

compressed air through a branch J of the re-
lief-conduit I3 by way of v into the sccond-
‘ary receiver A';- Farther, the back-pressure
valve v may be dispensed with if the modifi-

120

cations of the differential valve D shown in

ture 18 adopted. When two conduits A and
B are employed, (see Fig. 3, which shows the

Figs. 3 to 6 or any modification of a'likeé na- S
125

position at rest, and IFig. 4, which shows the
position at work,) the compressed air from .

the conduit A passes through a eircular -

groove of the valve D and through the aper-
ture v’ into the cylinder A’. If the conduit

130

I is relieved of pressure, the circular groove -




10

20

25.

30

-_ .

35

40

- With or without a back-pressure valve in the
latter, with tWwe,conduits for the same or for
.Ywo different pressure mediums, or with one

45

50

-9, rest position; and Fig. 6, working position),

the secondary receiver A,

face into the opposite end position, whereby |

close, is always catised by a relief\%f DICSSUTe

817

is displaced bv pressure e:’ier'ted'h through the j

opening p on the annular aréa of the valve’s
piston and v'.ig closed. (Ses Fig. 4.} |
If only one-conduit B isemployed,. (see Tig.

the compressed air from the conduit acts first
upon the larger bottom surface of the differ-.
ential valve D, drives this into.the end nosi- h
Bon, Fig- R, and passes by saitably dispesed |
impediments or obstacles in the form of an
annular groove through the aperture #' into
If the pressure |
in conduit I is suddenly relipved, the differ-
ential valve D is driven by the compressed
alr acting upon the differential annularsur- |

v' is again closed. (See Fig. 6.) L
In order'to dispense with the secondary re-
ceiver A’ and to employ the cylinder B’ only,
then forsliding doors two conduits are neces-
sary—namely, the pressure-relief conduit B
and the pressure-conduit A, through which
the operating pressure mediumisled from the
centralreceiver. This modification, which is
represented in Figs. 7, 7%, 8, and 8%, differs |
from the form of apparatus shown in Figs. 1
and 1% the back-pressure valve v and see-
ondary receiver A’ being omitted. With this
modifiecation of apparatus there may be em-
bloyed as the pressure medium. either coms.
pressed air 1n the one conduit and pressure
liguid in the other or pressure liquid or pres-
sure air may be employed in both conduits.
In case of the pressure liquid the latter must, .
in accordance with the above description, be
under the elastic reaction of a column of com-
pressed air from suitable pumpingapparatus.
It is obvious from the above statements
that the differential piston-valve or a differ-
ential slide and piston valve may bearranged
to work with or without a secondary receiver,

conduit for compressed air or for liquid un-
der pressure, the facts Udbing that the change
of position of the-differential valves, piston,
or slide, which causes the dosr to open or 1o

v By -

855

What we claim as our.invention is—

1. In an apparatus for automatically oper-
ating bulkhead-doors,a working cylinder with
piston connected to the door, pressure-me-
arum conquits, a differential piston-valve ar-
ranged parallel with said ecylinder and having
‘within itself a central bore with a laterally-

braneching passage for communication with - -
tho Opon-air and tomporarily-with tho work--60 -

ing ¢ylinder, and openings provided in the
casing of said valve to form communication
temporarily through that portion of said valve
which 18 of smaller diameter for the shifting
of said valve and the entrance of pressure
medium into the cylinder to produce the out-
stroke of the working piston therein; all sub-
stantially as herein described.’ |

- 2. In an apparatus for antomatically oper-
ating  bulkhead - doors, a working cylinder
with piston connected to the door, two pres-
sure-medium. conduifs, a differential piston-
valve arranged parallel with the said cylin-

der and having a central bore with lateral

branch passage and having openings in its
casing, & secondary pressure-receiver, and a
back -préssure valve in said receiver com-

conduits, the other pressure-medinm conduit
communicating with said cylinder and with

55

70

75

municating with one of the pressure-medinm

50

. Lllﬂ..lﬁﬂ.fﬁ? ArNa. ﬂf'{.};@_ﬂﬁf@r@ﬂﬁﬁlu& E’FE} syl -~ -

stantially as herein described. N

3. In an apparatus for automatically oper-
ating bulkhead-doors, a working ecylinder
with piston connected to the door, a second-
ary receiver with back-pressure valve, a dif-
ferential piston-valve arranged parallel with
said cylinder and said receiver and having in
itself a central bore and lateral branch pas-

| sage for communication with opénings in its

casing, andl a source of pressuré for commu-
nicetion with said eylinder and said receiver
through said piston-valve, substantially a.
herein described. .
In testimony that we ¢laim the.foregoing as
a new invention we have signed-our/names
in presence of two subseribing witmesses.
CARL THEODOR DORR.
| MARTIN STUHLER.
YWitnesses:
JARL, ARNT,

L

in the .one pressure-medium condyit or in &
branch of such conduit.

- CHRISTINE PFELEVER.
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