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15 Claims,

The present invention relates in general to im-

brovements in the construction and operation of
closures for the inspection openings of recep-

_tacles such as tanks.
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An object of the invention is o provide an im-
proved closure which is simple and compact in
construction, and ‘which is moreover highly effi-
cient in operation and use. :

Another object ‘of ‘the invention is to provide
~an improved manhole cover for metal tanks or
the like, which can be conveniently  removed to
bermit inspection of the tank interior, but which
is capable of being firmly locked in closed posi-
tion. )

A further object of the invention is to provide
an improved latch mechanism for the manhole
closures of tank strictures, which is durable in
construction and readily manipulable.

Still another object of the invention is to pro-
vide an improved manhole and closure assem-
blage which is especially adapted for application
to vehicular tanks for transporting ‘and dispens-
ing liquids such as oil and gasoline.

An- additional’ object of the inventién ‘is to
provide an improved rotary fastener and protec-
tive: housing for manhole covers wherein the
housing serves the dual purpose of guarding the
cover and its supporting hinge, and as a means
for effecting manipulation of the clamping and
release mechanism. :

. Another object of the invention is to provide
a vented closure assembly for the upper inspec-

" .- tion openings of tanks; which can be manufac-
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tured and installed at moderate cost, and which
is especially adapted to augment the streamlined
abpearance of vehicular tanks. NI
These and other objects and advantages will
be apparent from the following detailed descrip-
tion. : VRN e
A clear conception of an embodiment of the
bresent invention, and of the mode of construet~

ing and of manipulating manhoié closures built:

in accordance with the improvement, may -be

had by referring to the drawings accompanying
and forming a part of this specification wherein
like teference characters designate the same or

similar parts in the various views, E

Fig. 1isa bottom view of the improved closure
assembly looking -at the same from within the
tank, and showing the latch
ing position; o o

Fig. 2 is a transverse vertical section through
the assemblage of Fig, .1, taken along the irreg-

5 ular line 2—2, and . likewise showing the ‘latch

bar in clamping position;

bar thereof in clamp-

(CL. 220—57)

Fig. 3.is a lohgitudinal central vertical section
through' the closure assemblage of Fig. 1, taken

along the line 3—3 and sgain showing the latch-

bar in ¢lamping position;

Fig. 4 is another bottom view of the closure as-
sembly, showing the latch bar swurg into released
position; » T

Fig. 5 is a fransverse vertical section through
the assemblage of Fig. 4, taken along the irreg-
ular line §—8, showing the latch bar released and
also showing the closure cover in dot-and-dash
Iines swung. into partially opened position:

Flig. 6 is-a fragmentary sectional view of a de-

tail of the closure structure, the section being
taken'along the line 6—8 of Fig. 5; and

Fig. 7 is another fragmentary sectional view
of a detail of the improved closure, the section
having been taken along the line T—7 of Fig. 2.

While the invention has been shown and de-
scribed herein as being specifically applied to a
vehicular tank ‘manhole or inspection’ opening
closure, it is not the intent to thereby unneces-
sarily reéstrict the scope, since some ‘of the im-
pro‘ved features may be advantageously applica-

ble to other types of closure assemblages.’

Referring to the drawings, the sheet metal re-

ceptacle or tank {0'is provided with an upper stub-
stantially elliptical opening which is bounded’ by

an upwardly projecting flange 11, and this flange’
Il provides a support for a sheet metal manhole

frame 12 having an annular seating 18 with which
a closure plate 14 js adapted to ¢oact. The flange
11 may be formed integral with the shell of the

tank 10, and has a flanged element {5 rigidly at-

tached thereto as by welding; and the frame 12
has a peripheral depending apron which projects
downwardly over the flange 11, and is detachably
secured to the element -15 by means of bolts and
nuts-16. The upstanding annular seating 13
which'is formed integral with the fraime 12, has
an inwardly turned or beaded seating portion
~ which materially strengthens and stiffens the
seating- 13, and with which the sealing ring 11
of the closure plate 14 is adapted to coact so as
to produce tight sealing. s
The closure plate {4 may-.also be- formed of
sheet metal, and is swingably supported upon the
seating 13 of the frame 12 by means of parallel
links 18 the swinging ends of which are attached
to lugs on the plate 14 by a pivot pin 19, and the
opposite ends of which are likewise attached to
hrackets on the frame 12 by a. pivot pin 28. These
links 18 and the pivot pin 28 permit the closure
plate {4 to be swung bodily toward and away from
the seating I3, and the pivot pin 19 also permits
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the plate 14 to be swung relative to the links 8.
The central portion of the closure plate i4 is pro-
vided with a rigid bearing sleeve 21 within which
a shaft 22 is rotatably and slidably confined, and
the lower extremity of the shaft 22 carries a latch
bar actuator 23 while the upper shaft end is
secured to a combined housing and latch actu-
ating member 24. Both the latch actuator 23
and the member 24 are rigidly attached to the
shaft 22 so that both of these elements partake
of either rotary or axial movement of the shaft;
and the cover or housing member 24 which may
also be formed of sheet metal, normally conceals
the closure plate {4 and its hinge, and is pref-
erably provided with radial external gripping por-
tions 25 for facilitating rotation of the shaft 22
and swinging of the closure plate 14 about its
pivot pins 19, 20.

The portion of the shaft 22 located above the
cover plate 14 is embraced by & coil spring 26 one
end of which bears against the housing member
24 and the opposite end of which reacts against a
sealing ring coacting with the sleeve 24, and the
portion of the shaft 22 disposed on the opposite
side of the plate I4 is likewise: embraced by an-
other coil spring 27 one end of which bears directly
against a latch bar 28 and the opposite end of
which also reacts against the sleeve 21. These
springs 26, 27 oppose each other, and the upper
spring 26 merely serves to prevent leakage while
the lower spring 21 functions to facilitate actu-
ation of the latch bar 28 which is carried by a
bracket 29 slidably mounted upon the medial por-
tion of the shaft 22. The latch bar 28 and the
bracket 28 are secured to each other, and are
therefore simultaneously slidable upon and mov-
able to a limited extent about the axis of the shaft
22, and the bracket 28 has depending lugs 30
which are constantly maintained in contact with
the latch actuator 23 by the spring 2T. The actu-
ator 23 has oppositely disposed helical surfaces 31
and notches 32 which are adapted to engage the
adjacent lugs 30 of the bracket 29 in a manner
which will be described later. The extreme ends
of the latch bar 28 are cooperable with socketed
members 33 secured to the seating {3 of the
frame 12, to lock the closure plate 14 in closed
position; and the plate 14 carries a latch stop 34
which is adapted to limit the angular displace-
ment of the latch bar 28 about the shaft 22 when
the bar has been released from the members 33.

The cover plate 14 may also be provided with
vent valves 35, 36 of usual construction as shown
in Figs. 1, 8, and 4, but these valves constitute no
part of the present invention. One or both of
the socketed members 33 may be provided with a
measuring gage 3T as shown in dot-and-dash lines
in Fig. 7, for determining the quantity of liquid
within the tank 10, but this gage mechanism is
optional. The entire assemblage may be finished
or decorated to present a highly attractive ap-
pearance, and the manhole frame {2 may be dis-
posed either longitudinally or transversely of the
tank 10.

When the latch bar 28 is in clamping position
as illustrated in Figs. 1, 2, 3, and 7, the opposite
ends thereof are snugly confined within the
sockets of the members 32 and the lugs 38 of the
bracket 29 are disposed within the notches 32 of
the latch actuator 28 so that the inner spring 27
is substantially compressed while the outer spring
26 is expanded. The sealing ring !7 is then
pressed into snug engagement with the annular

5 seating 13 of the manhole frame {12, and is firmly
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locked in this position both by the socketed mem-~
bers 33 and the notches 32.

If it becomes desirable to open the manhole, it
is only necessary to grasp the gripping portions 25
and to simultaneously revolve the housing mem-
ber 24, shaft 22, and latch actuator 23, so as to
cause the notches 32 to move out of engagement
with the lugs 38. The compressed spring 27 will
subsequently become effective to cause the lugs to
slide downwardly along the helical surfaces 31
during continued rotation of the actuator 23,
thereby permitting the spring 27 to force the ex-
treme ends of the latch bar 28 out of the sockets
in the fixed members 33. Further rotation of the
actuator 23 by the member 248, will thereafter
be imparted to the bar 28 through the bracket
29, and will cause the latch kar 28 which has
previously been released from the socksts in the
members 22, to swing and ride along the stop 34 to
the position shown in Figs. 4, 5, and 6, thus posi-
tively interrupting the rotation of the member 24
and shaft 22, and unlocking the cover. The
gripping portions 25 may thereafter be utilized
to swing the closure plate 14 open as indicated in
dot-and-dash lines in Fig. 5, this swinging being
permitted by the links 18 and the pivot pins 19, Z0.

The manhole cover may obviously be closed by
merely reversing the opening operations, and
locking of the closed cover may be effected by
utilizing the gripping portions to rotate the shaft
22 and actuator 23 in the opposite direction.
When the actuator is thus rotated, the helical
surfaces 31 are forced heneath the lugs 30 of the
bracket 29, thus acting as wedges to force the
latch bar toward the closure plate 14 after the
end of the bar has been swung clear of the stop 34,
and compressing the spring 271. As the closing
rotation of the member 24 is continued, the lugs
20 eventually snap into the notches 32 and the
ends of the latch bar 28 simultaneously enter
the sockets of the members 33, whereupon the
spring 27 again becomes effective to lock the clos-
ure in sealed position. During such opening and
closing of the manhole cover, the outer spring
96 merely serves to restrain the action of the
inner spring 27 and to hold the latch bar 28 in
position against the stop 34 when the latch is
relessed. An important feature of the present
improvement, is the provision of means, com-
prising the hinge links i8, which prevent rela-
tive rotation of the sealing ring {7 and seating 13,
during opening and closing of the cover |4, and
when locking is being effected, these coacting ele-
ments are subjected only to direct pressure with-
out sliding upon each other.

Trom the foregoing description it will be ap-
parent that the present invention provides an

improved closure which is extremely simple, com--

pact and durable in construction, and which is
moreover highly efficient in actual operation.
The outer member 24 serves not only as a means
for actuating the latch bar 28 from the exterior
of the tank (0, but also conceals and protects
the closure plate {4, the valves 35, 26 and the
hinge links (8. The socketed members 33 and
the lugs 80 coacting with the notches 32, firmly
lock the closure covers in closed position, and the
stop 34 functions to effectively hold the latch bar
28 against undesirable displacemeny when the
lock has been released, thereby insuring effective
closing whenever desired. 'The improved as-
semblage besides presenting a neat and attrac-
tive appearance, can he convieniently operated,
and may be manufactured and installed at mod-
erate cost. The improvement has been found
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highly ‘satisfactory in .actual commercial oper=
‘ation especially when applied- to streamlined ve-
hicular tank structures; — : - o R

It:should be. understood that it is not desired
to limit the invention to the exact details of con-
struction herein shown and described, for various
modifications within the scope of the claims may
occur to persons;skilled .in ‘the art. .- .

It.is claimed and-desired to sécure by Letters
Patent: . .. oo e L .

1. In combination; a tank having an inspection
‘opening’ therein, - a. closure plate swingably sup-
ported ' by said tank and cooperable with said
opening, a shaft journalled in .said Dplate, a latch
bar carried by said shaft and. cooperable with

“:said- tank, said'bar being movable in’ one direc-

tion -about ‘the shaft axis' to:lock said plate in

‘closed ‘position, .a meinber c¢arried by 'said shaft

and movable. relative to said bar for urging the
latter into locking position, and a stop onisaid
closure plate for positively limiting the reverse
movement.of: said bar'about. said axis.

2. In combination, a tank having "an"inspec-
tion' opening therein, a closure plate swingably
supported by said tank and cooperable with said
opening, a shaft journalled in said plate, a-latch
bar carried by said shaft.and cooperable with said
tank, said bar being swingable in one direction
about the shaft axis to lock said plate in elosed
position, a member rotatable by said shaft rela-
tive to said bar for initially moving the latter and
for subsequently forcing the same into locking
position, and a stop on said closure plate for posi-
tively limiting the reverse swinging of said bar
about said axis.

3. In combination, a receptacle having an
opening- provided with a peripheral seating; a
closure for said opening, a shaft journalled ‘in

said closure, a latch bar freely slidable along and.-

rotatable relative to said shaft, said- latch bar
being engageable with sockets on said receptacle,
and a member secured to the end of said shaft
within said receptacle and rotatable by said shaft
relative to said bar for urging the ends of the
latter into said sockets to hold said closure
against said seating.

4. In combination, a seating, a closure cooper-
able with said seating, a shaft journalled in said
closure, a member for moving said shaft forming
a cover for said closure, a latch bar freely slid-

‘able along and rotatable about said shaft and

operable by said member to lock said closure
against said seating, and stops on said seating and

-on said closure for limiting the rotary motion of

said bar.

5. In combination, an annular seating, a. clo-
sure plate cooperable with said seating, hinge
means for swingably supporting said plate, a
shaft slidably journaled in said plate, a- member
for sliding and rotating said shaft forming a
cover for said plate and for said hinge means, a,
lateh bar carried. by said bar and operable by
said member to lock said plate against. said seat-

ing, and a spring coacting with said closure plate -
-and with said bar to constantly urge said shaft
“along its axis. :

6. In combination, an annular seating having
sockets 'adjacent the opposite sides thereof, a
closure plate cooperable with said seating, ‘g
shaft disposed centrally of said plate, a. shaft
actuating member secured to an end thereof, &

‘latch bar movably supported by a medial portion
'of ‘said ‘shaft between said plate and the .oppo- :

site shaft end and having ends cooperable with

_said sockets, a latch bar actuator carried by said

¢

3

‘opposite’ end . of ‘said shaft; and resilient means

‘interposed bétween said plate and said latch bar

Tor urging said bar away from said sockets when

said:actuator: is inactive: ‘ ‘
7. In combination, a seating, a closure plate. ..

‘cooperable with said seating; a shaft penetrating
said'plate, a shaft actuating member secured to
aniend thereof on oneside of said plate; a latch

‘bar movably. supported by 'said ‘shaft at the op-

‘posite side: ‘of said plate znd cooperable with

. 'sockets adjacent said seating, resilient means in-

terposed between said plate and said latch bar
for urging said bar away from said sockets, and

8 lateh ‘bar actuator associated with the oppo-
site end of said shaft for forcing'said bar into said
‘sockets in opposition to said resilient means.

8. In combination, & seating, a closure plate
cooperable with said seating, a’shaft penetrating
'said plate, a shaft actuating member secured to

-an end thereof on ‘one side of said plate, a latch
‘bar movably supported by said shaft at the oppo-

site side of said plate and cooperable with sockets
adjacent said seating, resilient means interposed
between said plate and said latch bar for urging
sald bar away from said sockets, g latch bar actu-
ator associated with the opposite end of said
shaft for urging said bar into said sockets in op-
Dosition to said resilient means, and means for
holding said latch bar against movement when
released from said sockets.

9. In combination, g seating, a closure plate
cooperable with said seating, a shaft penetrating
said plate, a shaft actuating member secured to
an.end thereof, a spring interposed between said
blate and said member for breventing leakage
along said shaft,a latch bar supported by a medial
portion of said shaft, a second spring interposed
between said plate and said bar for urging said
bar away from said plate, and a latch bar actua-
tor secured to the opposite end of said shaft for
moving said bar to latching position in oppPosi-
tion to said second spring,

10. In combination, a seabing, a closure plate
cooperable with said seating, a shaft mounted
centrally of said plate, an actuating member se-
cured to the outer end of said shaft, a leakage
preventing spring embracing said shaft between
said plate and said member, a latch bar movably
supported by said shaft, a second spring embrac-
ing said shaft between said plate and said bar
for urging said bar away from said plate, and
means carried by the inner end of said shaft for
urging said bar into clamping position in oppo-
sition to said second spring when said actuating
member is manipulated.

11. In combination, a seating, a closure plate
cooperable with said seating. a shaft mounted
centrally of said plate, an actuating member se-
cured to the outer end of said shaft, a leakage
preventing spring embracing said shaft between
sald plate and said member, g latch bar movably
supported by said shaft, a second spring embrac-

. ing said shaft between said plate and said bar

for urging said bar in one direction, means car-
ried by the inner end of said shaft for urging
said bar in the opposite direction into clamping
position when said actuating member is manipu-
lated, and a stop earried by said plate for hold-
ing said latch bar in inactive position;

12. In combination, a frame having a continu-
ous annular seating, a closure plate cooperable
with said seating, a shaft journalled in said plate,
a latch bar movably supported by said shaft and
cooperable with sockets on said frame, ‘a latch
bar actuator secured to said shaft and having
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‘helical surfaces for urging said latch into said
sockets upon rotation of said shaft, means for
rotating said shaft to operate said actuator, and
means on said actuator for locking said har with-
in said sockets.

13. In combination, a frame having a continu-
ous annular seating, a closure plate cooperable
with said seating, a shaft journalled in said plate,
a latch bar movably supported by said shaft and
cooperable with sockets on said frame, & latch
bar actuator secured to said shaft and having
helical surfaces for urging said latch into said
sockets upon rotation of said shaft, means for
rotating said shaft to operate said actuator,
means on said actuator for locking said bar with-
in said sockets, and stop means on said plate for
holding said bar in inactive position.

14. In combination, a frame having a fixed
seating, a closure plate cooperable with said
seating, means for permifting movement of said
plate toward and away from said seating while
preventing relative rotation of said plate and

2,093,624

seating, means providing sockets adjacent said
seating, a latch bar carried by said plate and
cooperable with said sockets to lock said plate
against said seating, and means journaled in said

plate for initially revolving said bar and for sub- :

sequently forcing the ends thereof into said
sockets.

15. In combination, a frame having a fixed
seating, a closure plate cooperable with said seat-
ing, a hinge for permitting swinging of said plate
toward and away from said seating while pre-
venting rotation of said plate about the axis of
said seating, means providing fixed sockets adja-
cent said seating, a latch bar cooperable with
said sockets, actuating means for forcing the
ends of said bar into said sockets, said actuating
means being carried by said plate, and resilient
means coacting with said actuating means for
assisting said actuating means in urging said

~ latch bar toward said sockets.

FREDERICK G. THWAITS.
RUSSELL RIEBOLDT.
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