2 -
U=} w
=2 o /
R G
< X 4
- o> “
L4
2
m u
5™
[ @]
=]
2 3 y
O 7 :
= -~
m 2 g \\\\
T = 9 7
0 3 »
2 A 2 /
(O /
-4 =2 % :
d4 = m %
25 & ) |
RN - —
%0
- wy \” . . - \Wt\
g /// : z g S s Y z B ’ 9%
N Dy '
8 ////////// . S5 2 ——rp or_b Z%) 4
3 //4///////1// ™\ ‘_m . e — \N.,\»‘ <
a ////V\A.sﬁ//l““. M . Py o) .‘PVI Lrw ///> ’/”’””””
& §.'\\\\\\ e P L e —r Y &\\\-\
P = =
& IH_ lﬂ ~ \N\i||||.||||lF.P.P...t,c. g\/ \
« - &‘ ﬁ/ \: .
oi ‘ #// //é//d//// ’
o~ ‘ wmw Nw. -”
m II.W.“///// W W
= o)

" INVENTOR

o T

a8y

6%0;\/ %%Z Y

Veerz (§



Jan. 22, 1929. , 1,699,648
V. WILLOUGHBY

LOCKING MEANS FOR TANK LOME-MANHOLE COVERS
Original Filed Nov.24, 1924 S Sheets-Sheet 2

i

17
N ik N
W =
I;__ (A
e ~Q
a 1
i i
A I
. | !
ﬂJ. o 1N 1R
;E_, ™ I "
[~ i
S N
HLl |
\
RN
‘SA!
\g& A

INVENTOR
m '
M ‘iﬂzremﬁ

ATT7ORMNEY




* Jan. 22, 1929, 1,699,648

V. WILLOUGHBY
‘LOCKING MEANS FOR TANK COME MANHOLE COVERS

. Original Filed Nov.24, 1934 3 Sheets-Sheet 3

Tig-
. 52
62 i 50
] =1L/ 7772774,
, 7Ll L7777
i T z “
. d |.,_

X | .,1
| | |
‘ N
3 @ ‘ G# / s
Vs rrstrrsrrd) —=4->
8%
- i0. 3. .
: E::]—Eji-;43 _I:j 82
- ‘ TV s v

1 % 62 = 45"

Q ] ) = 6’
w7 /////””” ”””’”/ "'/"’””‘"'m,,,
e --\;;a 0 o 00, / . 0
43 //_\ %? re luﬂ .

, "\‘ /// \? _7\53 |||| i 440
.2 \§ ’///////’d’“’ll*‘ Nl %
N 60
A 7 | I e —
Z A 62‘ ?:-?,;l l "| J,’.,Z:ﬁ, 52
@ :7g ‘ rl//l/ /A\\::I!//!'m1 J \ 6
7z 5 s —}-«
&%
% / S# 7 ' 7 INVENTOR
6% Vecior h/zZZozzfé‘Zy
BY

/4'77'0/?/V£Y



5

10

ot
(=]

20

25

o

3

Lo
&

40

Patented Jan. 22, 1929.

UNITED STATES

1,699,648
PATENT OFFICE.

VICTOR WILLOUGHEBY, OF RIDGEWOOD, NEW JERESHY, &SSEGIJOE TO AMERICAT CAR

AND FOUNDRY COMPANTY, OF NEW YORE, N. Y., & CORPORATION OF NEW JERSEY,

LOCKING MEANS POR TANK-DOME MANHQLE CGVERS,

Continuation of application o, ¥51,750, filcd November 24, 1824, Thig application ﬁled‘_' J gnﬁary 26, 1926,
Serial No. 83,988, ‘

Reference is had fo the accompanying
drawings which illustrate the preferred form
of the inveation, though it is to be under-

stood that the invention is not limited to the’

exact details of construction shown and de-

seribed, as it is obvious that various modifica--

tions thereof within the-scope of the claims
will oceur to persons skilled in the art.

Tn said drawings:

Fig. 1is a partial central vertical section of
a tank car dome with a manhole cover; con-
structed 1n accordance with this invention,
applied thereto, the manhole cover being
shown in the fully closed position and partly
in ceptral vertical section and partly m ele-
vation;

Fig. 2 is a view similar to Fig. 1, drawn to
a larger seale, the manhole caver being shown
in partly open position and the cover-locking
means operated to prevent the removal of the
cover;

Fig. 3 1is a top plan view of the latches and
the latch-supporting ring detached from the
manhole cover.

Tig. 41s a partial central vertical section of
a tank car dome provided with g manhole
cover and cover locking means of modified
construction, the manhole cover being shown
in partly raised position and the locking
means operated to prevent removal of the
manhole cover; and ‘

Fig. 5 isa view similar to Fig. 4 showing the
manhole cover of Fig. 4 in the closed position
and the locking means of Fig. 4 in position
to permit removal of the manhole cover.

This application is a continyation of my
prior application, Serial No. 751,750, filed
Nov. 24, 1924, and the invention disclosed
herein relates to tank dome closures and has
ag an object the provision of an improved
locking mesns for the manhole cover which
will be operated hy the discharge from the
manhole opening to prevent the removal of
the cover if an attempt is made to remove the
dome cover while the tank contains gas under
such pressure as to render the removal of the
cover dangerous. .

Tn the drawings the invention is shown in
s, 1, 2 and 3 as applied to the usual tank
dome 1 havig a dome head 2 in which is the
usual manhole opening 3 surrounded by the
ved dome ring 4 which is secured to the
chead 2by the rivets 5. The dome ring

»

is interiorly threaded as at 6 to receive the

threaded flange 7 of a manhole cover 8. The
cover § ig substantially the usual construction
having a packing 9 which engages-the upper
edge of the dome ring 4 and the vent open-
ings 10 in the flange 7.. The flange 7 is in-
teriorly threaded as at 11 to receive the
threaded flange 12 of s lateh-supporting ring
13, Thering 18 is provided with slotted pro-

“jecting lugs 15 which engage with the outer

tace 14 of the flange 7. The bottoms of the
Ings 15 are depressed below the main body of
the ring 13 and curved to form bearing seats
17 for the cylindrical surfaces on the lugs
16 of the Iatches 18. - Thelatches 18 are pro-
vided with inwardly extending  bifurcated
portions 19 which are engaged by the out-
wardly projecting flange 20 of a pan-shaped
member 21, Thé member 21 1s secured to'a
pan-shaped member 22 which substantially
fills the interior of the manhole cover and
has a downwardly projecting flange 24 which
fits loosely within the flange 12 of the latch-
supporting ring 13. . ‘

In operation, when the manhole coyer-is
closed and the latches 18 and members 21 and
92 are in the positions shown in Fig. 1,
should pressure develop in the tank it wiil

“equalize on opposite sides’of the pan-shaped

member 22 by leaking past the fange 24.
When an attempt is made to remove the man-
hole cover without having previously vented
the pressure from the tank, the pressure above
the member 22 will be Ventec% thirough the
ports 10 as soon as the ports 10 are opened
by movement of the manhole cover away
from its seat on the dome.  Venting the pres-
sue from above member 22 will permit the
pressure beneath the member 22 and mem-
ber 21 to force the members 22 and 21 to the
top of the manhole cover, whereupon the
Iatches 18, through their connection with the
flange 20 of the member 21 will be rotated
about their bearings in the seats 17 so as to
hring the ends 26 of the latches beneath the
lottom of the dome ring 4, while the shoulders
28 on the latches will engage with the ring
flange 192 to prevent the latches from being
moved too far. : H -

With the Jatches moved to engaging posi-
tion as shown in Fig. 2, removal of the man-
hole cover will be prevented by the engage-

ment of the latcheés 18 with the dome ring 4.

With the latches engaged with the dome ring
it will be necessary in order to remove the
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cover. to vent: the pressure from the tank
and return the manhole cover partly to the
closed position in order that.the latches may
be returned to the position-shown in Fig. 1
upon equalization of the pressures upon op-
posite sides of the pan-members 21 and 22.

- Upon the return of the pan-members and
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latches to the positions shown in Fig. 1 the
manhole cover may be removed. In case the
latches and pan-members stick and do not
return to-the position shown in Fig. 1 from
the position shown-in Fig. 2, the plug 30
closing the opening 32+n-the top of the man-
hole cover may be removed .and a stick in-
serted to force the pan members and latches
to the release position. _

In the modified construction shown in
Figs. 4 and b, the dome head 2 is provided
with the usual manhole opening 8 surrounded
by a flanged dome ring 40 which is secured
to.the dome head 2 by the rivets 5. Formed
integral with the dome ring 40 are spaced
lugs or ears 41 having openings in which arve
mounted  pins. 42 which pivotally support
locking bolts 43. - The bolts 43 are adapted
to engage bifurcated lugs 44 which project
from the manhole cover 45 in order to secure
the cover45 to the ring 40. = The cover 45 is
provided with a packing 46 which engages
the upper edge.of the ring 40 and with a

Mlange 47 of substantialiy Z-shape having

parallel inwardly projecting portions 48 and
49 joined by an annular or ring portion. 50.
The cover 45 and the flange 47 form a cham-
ber having a circular opening leading there-
to formed by the portion 49 of the flange 47.
Additional openings 51 are formed in the
portion 48 of the flange 47 adjacent the junc-
tion of the flange 47 and the cover 45. The
portion 48 of the flange fits within the dome
ring 40 and prevents the rapid discharge of
pressure between the flange 47 and the dome
ring 40 as well as serving to guide the cover
45 to its seat on the ring 40. - In the opening
formed by the portion 49 of the flange there
is movably mounted a pan-shaped member
52 wlhich is secured at its center to the upper
flange 54 of a spool or collar 56. Mounted
in the coliar 56 and projecting upwardly
from the member 52 at its center is a cylin-
drical stem 58 which is adapted to recipro-
cate in an opening 59 in a hollow hoss 60 to
guide the members 52 and 54, The boss 60
i formed integral with the cover 45 and
joins the inner ends of the reenforcing ribs
62 at the center of the cover, o
Projecting downwardly from the portions
49 and .50 of the flange 47 are U-shape sup-

porting brackets- 64 formed integral with -

the flange 47 and having pins 66 mounted in
the sides. Pivotally mounted on the pins
are .angular-latches 68 having inwardly ex-
tending arms 70 which project between the
upper flange 54 and the lower flange 72 of the
collar 56. The latches 68 are also provided

1,699,648

with arms 74 projecting upwardly at an angle
to the arms 70 and of such length that they
will project beneath the edge of the dome
head 2 about the opening 8 when the arms 70
are raised. ‘

The operation of -the modified structure
shown in Figs. 4 and 5 is the same as the op-
eration of the structure shown in Figs. 1, 2
and 3. With the cover 45 held in closed po-

sition by the bolts 48 and the member 52 in 7

the position shown in Fig. 5, should pressure
develop in the tank it will equalize on the
opposite sides of the member 52 by leakage
between the member 52 and the portion 49 of
the {lange 47 and by leakage through the.
openings 76 in the member 52 and flange 54
of collar 56. In case enough of the holts 43
are released when there is pressure in the tank
to permit the pressure to raise the cover 45,
the pressure above the member 52 will be.
be vented through the openings 51 and the
member 52-will be raised, with respect to the
cover 45, by the pressure in the tank. Rais-
ing the member 52 will operate the latches 68
bringing the arms 74 thereof beneath -the:
edge of the dome head 2, as shown in Fig. 4,
and bringing the enlarged portions 78 of the
arms 70 1nto engagement with the portion 49
of the flange 47 and preventing the removal

-of the cover 45 from the manhole opening.

As soon as the pressure in the tank has been
discharged by leakage past the flange 47 or
member 52, the cover 45, member 52 and
Iatches 68 will be returned by gravity to the
positions: shown in Fig. 5 whereupon the.
cover 45 may be lifted from the opening.
Should the member 52 be caught in the posi-
tion shown in Fig. 4 it may be returned to
the position shown in Fig. 5 by operating the
stem 58 by means of a tool inserted in an
opening 80 normally closed by the plug 82.

It will be noted that the pin openings 84
in the latches 68 are sufficiently larger than
the pins 66-to permit the latches to bear di-
rectly against the supporting brackets 64.
It will also be noted that after the latches 68
and cover 45 are operated to the positions
shown in Fig. 4 the latches cannot be released
as long as the pressure holds the cover in that
position and that the. stresses resulting from .
the pressure on the cover are transmitted di-
rectly to the cover 45 through the brackets
64 and flange portion. 49 and to the dome
head 2.

What 1 claimed is:

1.. A tank with a manhole opening, a cover
for said opening; and pivotal means operative
in response to the existence of pressure in the
fank when the cover is initially raised for
thereupon locking the cover against removal. -

2. A tank with a manhole opening, a cover
for said opening, and means actuated by tank
pressure for locking the cover against re-
movalin response to venting of pressure when
said cover is initially raised.
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3. A tank with a manhole opening, a cover
for suid opening, latches for preventing re-
moval of the cover, and means responsive to
theinitial venting of pressure when the cover
is raised for thereupon causing said Iatches to
lock the cover. :

4. A tank with a manhole opening, a cover
for said opening, latches on said cover for in-
ternally engaging the tank structure around
said opening to prevent removal of the cover,
and means responsive to tank pressure for
causing engagement of said latches as afore-
said: :

5. A tank dome having a manhole opening;
a cover for said opening carried by said dome,
latches for preventing removal of said cover,
supporting means for said latches carried by
said cover and fluid pressure operated means
for operating said latches, responsive to the
venting of pressure by opening of said cover.

6. A tank dome having a manhole opening,
& cover for said opening carried by said dome,
an annular member carried by said cover,
latches for said cover mounted on said mem-
ber and means to operate said latches to dome
engaging position upon a partial raising of
said cover from ifs seat on the dome.

7. A tank dome having a manhole opening,
a cover for said opening engaging said dome,
latches carried by said cover, pressure operat-
ed means for engaging said latches with said
dome normally subjected to equal pressures
on opposite sides and means for venting pres-
sure from one side of said pressure operated
means to operate said pressure operated
means.

8. A tank dome having a manhole opening,
a cover for said opening engaging said dome
and having vent openings, latches pivotally
mounted on said cover and means for rotat-
ing said latches into engagement with said
dome, said means being normally subjected to
equal pressures on opposite sides and oper-
ated upon the venting of pressure by said
cover.

9. A tank having a manhole opening, a
cover for said opening, locking means for said
cover and fluid pressure operated means for
operating said locking means, said cover con-
trolling the operation of said pressuve oper-
afed means. e

10. A tank having a manhole opening, a
cover for said opening; locking meuns for
said cover and fluid pressure operated means
for operating said locking means, said fluid
pressure operated means being normaily sub-
jected to equal pressuves upon opposite sides
and operated by the venting of pressure from
one side upon the raising of said cover.

11. A tank having a manhole opening, a
cover for said opening, locking means for
said cover and fluid pressure operated means
for operating sald locking means mounted
on said cover, said fluid pressuve operated
means being normally subjected to equal

3

pressures upon -opposite sides, and means
operating to vent pressure from one side of
said pressure operated means, and thereby
lock the cover upon the raising of said eover.

19. A tank having a manhole opening; a

-flanged cover for said opening, locking means

for said cover and fluid pressure operated
means for operating said locking means, sg1d

huid pressure pperated means heing normally

subjected to equal pressures upon opposite
sides and said cover flange having openings
for venting pressure froin-one side of said

~presure operated means and thereby lock the

cover upon the raising of said cover.

13. A tank having a manhole opening, a
cover for said opening, and locking means
for said cover movable 1nto and out of lock-

ing position upon variations of the pressure

within the tank and upon movement of the
cover whereby said pressure in the tank is
varied. ‘

14. A tank having a manhole opening, a
cover for said opening, locking means for
sald cover, and means connected to said
locking means and operative in response to
rariations in pressure resulting from open-
ing of said cover to move said locking means
info and ‘out of locking position.

15. A tank having a manhole opening, a
cover for said opening and locking means for
said ‘cover operable after rotation of  the
cover and a resulting partial venting of pres-
sure from the tank. '

16. A tank having a manhole ‘opening, & -

w]
cover for said opening, locking means for
sald cover, and fluid pressure operated means
for controlling the operation .of said locking
means, said cover controlling the operation
of said pressure operated means upon ro-
tation.

17. A tank having a manhole opening, a
cover for said opening, locking means for
the cover, and means connected to said lock-

ing means and operstive in response to va-

riations in pressure resulting {rom partial
rotation of the cover to move said locking
means into and out of locking position.

18. A tank having a manhole opening, a
cover for the opening, and pivoted locking
means for the cover, said locking means be-
ing normally in inoperative position but
adapted to be swung on its pivot into .oper-
able position after partial venting. of: pres-
gure from the tank.

19. A tank having a imanhole opening, a
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cover for the opening, and pivoted locking -

means for the cover placed into operable po-
sition only after partial venting of pres-
sure from the tank.

20. A tank having a:manhole opening, a
cover for the opening, locking means for the
cover, and pressure balanced means in the
cover for retaining said locking meens in
inoperative position, said locking means be-
ing operated by the pressure balanced means
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“upon unbalancing of the pressures by partial
-venting of pressure from the tank.

21. A tank having a manhole opening, a
cover for the opening, a locking means for
the cover normally in 1noper’mve position,
and means in said cover for actnating said

Jocking means to locking position a after par-

tnl Ventmrr of pressure from the tank.

22, A tank having a manhole opening, a
covei for the opening; locking means for the
cover, and means connected To said locking
means and operative in response to variations
in.pressure in the tank resulting from vent-

1,699,648

ing of pressure therefrom to actuate said
lock cing means into and out of Iockmv
1)0.th1011

23. A tank h‘nmor a manhole opening; a
cover therefor, lockm<r means for the cover,
and means in the tank for operating the lock-
ing means normally subjected to balanced
pressures and operating to shift said locking
means to cover locking position upon unbal-
ancing of said pressures.

In witness whereof I have hereunto set my

hand.
VICTOR WILLOUGHBY.
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