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Patented Aug. 1, 1944 2,355,025 

UNITED STATES PATENT OFFICE 
CLOSING AND LOCKING MECHANISM 

FOR DOORS 
Charles E. Arthur, Napa, Calif. 

Application March 29, 1941, Serial No. 385,871 
(C. 292-45) Claims. 

The invention relates to a door closing and 
locking mechanism of the type widely used in the 
case of ship doors and closures and the like and 
other constructions where a high degree of sealing 
is required. Such a door closure mechanism is 
disclosed and claimed in my copending applica 
tion Serial No. 262,768, filed March 18, 1939, which 
has become Patent No. 2,295,324, dated Septem 
ber 8, 1942, of which the present application is a 
Continuation-in-part. 
An object of the present invention is to pro 

vide a door closure mechanism of the character 
described which will combine the desirable char 
acteristics of speed and ease of operation, strength 
and integrity of the seal, and simplicity, depend 
ability and compactness of construction, all to an 
improved degree Over closing and locking mecha 
nisms heretofore available, and as will be more 
particularly described in Connection. With the 
mechanism of the following. 
The invention possesses other objects and fea 

tures of advantage, some of which, with the fore 
going, Will be set forth in the following description 
of the preferred form of the invention which is 
illustrated in the dra Wings accompanying and 
forming part of the specification. It is to be 
understood, however, that variations in the show 
ing made by the said drawings and description 
may be adopted within the scope of the inven 
tion as set forth in the claims. 

Referring to said dra WingS: 
Figure 1 is a front elevation of a door closing 

and locking mechanism constructed in accordance 
with the present invention. 

Figure 2 is a croSS sectional View of a part of the 
door and closing mechanism therefor, on an en 
larged scale, taken substantially on the plane of 
line 2-2 of Figure 1. 

Figure 3 is a side elevation of the part of the 
door and closing mechanism illustrated in 
Figure2. 

Figure 4 is a croSS. Sectional view of a part of 
the mechanism taken substantially on the plan 
of line 4-4 of Figure. 3. w 

Figure 5 is a cross sectional view of the portion 
illustrated in Figure 4 and taken on a plane at 
substantially right angles to the plane of Figure 
4 as indicated by line. 5-5 in Figure 3. 

Figure 6 is a cross sectional view similar to 
Figure 2 but showing only a part of the mecha 
nism illustrated in Figure 2 as the same appears 
in open position. 

Figure 7 is a cross sectional view of the mecha 
nism, similar to Figures 6 - but showing the parts 
illustrated moved towards a closed position. 
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Figure 8 is an enlarged front elevation of the 
operating handle and attached mechanism ill 
lustrated in Figure 1. 

Figure.9 is a cross sectional view of the mecha 
nism illustrated in Figure 8 and taken. Substan 
tially on the plane of line 9-9 of Figure 8. 
Figure 10 is a cross sectional view of the mech 

anism illustrated in Figures 8 and 9 taken at 
right angles to the plane of Figure 9, and show 
ing the door positioned slightly from closed posi 
tion. 
The closing and locking mechanism of the pres 

ent invention is illustrated in the accompanying 
drawings in conjunction with a door 2 and a 
frame f3, the particular shape and form of the 
door here illustrated being that commonly used 
in ship construction wherein the door is of elon 
gated vertical dimension having opposite longi 
tudinal sides 4 and 6, lower and upper ends: 
and 8 and rounded end corners 2, 22, 23, and 
24. The door frame is constructed of a shape 
generally conforming to the outline of the door 
and including a vertical side 26 adjacent the 
door side 4, a vertical side 27 adjacent the door 
side 6 and bottom and top ends 28 and 29-ad 
jacent the corresponding sides of the door, and 
rounded corners 31, 32, 33 and 34 engaged by 
the door rounded corners 2-24. As will be 
best seen from Figures 2, 6 and 7, the frame is 
provided completely around and facing the door 
With an annular channel 36 which carries a com 
pressible gasket 37 which may be made of rubber 
or the like. Surrounding the periphery of the 
door and projecting therefrom at substantially 
right angles to the plane of the door and in the 
direction of the frame channel 36 is an annular 
flange 38 which engages and penetrates into the 
body of the gasket 37 in locking the door in closed 
position to thereby provide a seal between the 
door and the frame. Preferably, the flange 38 
is formed as one side of an angle iron 39 ex 
tending around the door as an edge reenforce 
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ment therefor, and to the other side-4 of which 
is secured the main door panel 42. The door is 
pivotally attached to the frame by means of 
hinges 43 and 44 mounted at the sides 4 and 26 
of the door and frame and these hinges are pref 
erably of a more or less standard construction 
permitting a limited movement of the door to 
and from the frame as well as rotatably carrying 
the door whereby the door may be swung to ad 
jacent its closed position and then moved directly 
against the frame without rotation in the final 
closing stage of the movement to thereby permit 
a direct end-On movement of the flange 38 against 

  



the gasket 37 without producing a rotational dis 
tortion of the gasket. The closing and locking 
mechanism includes as part thereof a plurality 
of dogs or locking members 46, 47, 48, 49, 50, 5, 
52, 53, 54 and 55 which are pivotally supported 
on the door in circumferentially Spaced position 
around the door periphery, and arranged in pairs 
as follows: Members 46 and 47 at the upper cor 
ners 22 and 23 of the door; horizontally aligned 
pairs of members. 48 and 55, 49 and 54, 50 and 
53 along the vertical sides 4 and 6 of the door; 
and members 5 and 52 at the lower corners 24 
and 2 of the door. 
The construction of each of the members 46-55 - 

is the same and accordingly a description of one 
of these members, 48, as shown in detail in Fig 
ures 2, 3, 6 and 7, will suffice. 
will presently appear, I prefer to form these mem 
bers in the shape of a C clamp and to pivotally 
attach. One end 56 thereof to the edge part of the 
door, and preferably to the reenforcing angle iron 
39 in such a position that the opposite end 57 of 
the member may be swung out and around the 
adjacent side of the frame in a position on a line 
through the pivotal axis at substantially right 
angles to the plane of the door. In this manner 
the locking member is brought to a dead-center 
position in the locked closed position of the door 
and all stress upon the moving mechanism for 
the member, is eliminated and relieved in the 
locked position. As will be seen from the dra W 
ings, the C clamp 48 may be formed of two flat 
plates and a pivot pin 58 is secured to and ex 
tends transversely through the end 56 and is jour 
naled in a bearing opening 59 in a bearing block 
6 fastened in the angle iron corner. Preferably 
the opening 59 is elongated in the direction of 
the frame and a set-screw 62 is carried by the 
block and bears against the pin 58 for adjusting 
the position of the pin in the opening and thereby 
controlling the position of the pivotal axis of the 
members relative to the frame to enable proper 
adjustment of the mechanism with wear. As will 
be seen from the drawings, the construction is 
such as to arrange the pivotal axis of the C clamp 
member 48 parallel to the plane of the door and 
to the flange 38 and the adjacent frame side 
whereby the member 48 will swing about its piv 
otal axis in a plane perpendicular to the frame 
side 27. Mounted transversely through the oppo 
site end 57 of the member and parallel to the pin 
58 is a pin 63 which projects from the opposite 
sides, of the member and pivotally carries thereat 
sides 64 and 66 of a yoke 67. Rollers 68 and 69 
and 70 are journaled on the pin 63 between and 
at the outer sides of the yoke arms 64 and 66 
and these rollers are held in place by end abut 
ments Ti and 72 on the pin, here in the form of 
an enlarged head and nut. The provision of a 
roller at the outer end of the locking member is 
of considerable importance in obtaining an in 
crease in mechanical advantage as the member 
moves to a locked position and in reducing fric 
tion. As will be best seen from Figure 7, the 
rollers in moving towards a locked position first 
engage the leading corner 13 of the frame side 
and as the member swings to a closed position, 
the rollers bear forcibly against and roll over the 
contiguous surface 74 of the frame side until the 
axis of the rollers reach a dead-center position 
relative to the axis of rotation of the member, as 
shown in dotted lines in Figure 7. Preferably the 
mechanism is adjusted so that when the flange 
38, first engages the gasket 37, and the locking 
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rollers will engage the corner 73 of the frame 
side at a point on the circumference of the roll 
ers within the quadrant of the rollers, as viewed 
in Figure 7, in advance of the radius of rotation 
of the member, which radius is indicated by the 
dash line 76 in Figure 7. In this manner as the 
member 48, as viewed in Figure 7, is pushed in a 
counter-clockwise direction, the rollers in rolling 
across the corner 73 and upon the end surface 74 
will draw the frame and door together and cause 
a penetration of the flange into the gasket. As 
will be understood in the course of this locking 
movement of the rollers, the line of force of the 
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rollers against the frame, indicated in Figure 7 
by line 77, rotates about the axis of rotation of 
the rollers until the Same coincides with the 

The force system here operable 
may thus be indicated by lines 76 and 77 and as 
will be clear, the mechanical advantage provided 
by the force System in moving to a locked posi 
tion increases during such movement and finally 
reaches a very large magnitude which theoreti 
cally is infinity. This gain of mechanical advan 
tage is of great importance in view of the large 
magnitude of force required to sink the flange 
into the compressible gasket to a requisite dis 
tance, usually in the Order of one-eighth of an 
inch. 
The members 46-55 are adapted to swing from 

a locked position overlying the frame, as described 
above and as illustrated in Figure 2, to a re 
tracted position, as illustrated in Figure 6, con 
fined entirely within the transverse dimensions 
of the door, so that upon opening the door, these 
members will move through the door opening with 
ample clearance relative to the frame sides and 
without danger of striking the frame sides. 
Means for moving the locking members between 
the two positions aforesaid here include in the case 
of the horizontally aligned side members 48 and 
55, 49 and 54, and 50 and 53, a plurality of toggle 
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link members 78, 79, 8 , 82, 83 and 84 which are 
pivotally connected at their outer ends 86, 87, 88, 
89, 90, and 9 to the yoke member 67 above de 
scribed, and at their inner ends 92, 93, 94, 95, 96, 
97 to an elongated actuator bar 98 supported for 
Vertical endwise reciprocation along the longi 
tudinal center of the door in a manner whereby 
the companion links 78 and 79, 8 and 82, 83 and 
84, are moved into and from an aligned position 
as shown in Figure 1 producing a rocking of the 
locking members 46-55 to and from their locked 
position. As will be best seen from Figures 1, 2 
and 3, the Outer ends 86-9 of the links are piv 
oted to the yoke members 67, as by means of pins 
99, about axes disposed at right angles to the axis 
of rotation of the locking members and substan 
tially perpendicular to the plane of the door so 
that the link ends are pivotally attached to the 
locking members about a set of right angularly 
disposed axes in a universal manner, whereby the 
links while moving in a plane parallel to the 
plane of the door are capable of swinging the 
locking members in planes at right angles there 
to. This feature of construction enables a com 
pact positioning of the toggle links adjacent the 
face of the door. . . . . . . . . . . . . . . . . 
The reciprocating center-member 98 aforemen 

tioned, here consists of a pair of elongated flat 
Strips. 0 and 102 of metal, see Figures 2, 4 and 
5, which are held in spaced apart position adja 
cent the front of the door by the pivoting of the 
inner ends of the link members thereto. As will 
be seen in Figure 2, the link members are of cir. member 48 swung towards a closed position, the 75 cular form in cross section and threaded at their 
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inner ends into fittings O3 and 04 having a 
clevis and tongue interfit between the strips of 
and O2, and pivotally attached to the strips by 
means of a pivot pin 06 extending therethrough. 
In view of the relatively small movement of the 
outer ends of the link members to and from the 
plane of the door, the pivotal connection on the 
center of the door is designed With a Sufficient 
amount of clearance to enable such movement. 
Preferably and as here shown, the strips of and 
f02 comprising the bar 98 are supported for ver 
tical reciprocation on the face of the door by a 
series of vertically spaced supporting units 0, 
08, 09 which in each instance, see Figures 3, 4 
and 5, includes a pair of horizontally Set rollerS 
lf and f2, which engage the opposite longitudi 
ral sides of the Strips and which are carried be 
tween end plates f3. and 4 in Spaced relation 
to the center part of the door panel 42. Also 
the units 07, 08, 109 may be positioned as here 
shown to engage and Serve as Stops for the piv 
oted sections 03, 94 of the inside link ends at 
the end of the upper movement of the bar into 
a position substantially aligning the pairs of link. 
members afore-described. 
By reason of the foregoing toggle construction, 

the mechanical advantage of force transmission 
increases as the bar 98 moves upwardly towards 
a locking position and towards an aligned position 
of the pairs of link members and reaches a very 
great magnitude towards the end of the locking 
stroke when the links move into alignment. This 
increase in mechanical advantage again amplified 
by the increase of mechanical advantage by the 
locking members as above described, produces an 
over-all gain of mechanical advantage which sub 
stantially exactly offsets the increased resistance 
to compression of the rubber gasket around the 
door as the door is noved to a locked position, 
whereby the manually applied force remains sub 
Stantially constant throughout the locking opera 
tion. 

In the case of the locking members 46 and 47, 
and 5 and 52, disposed at the upper and lower 
Corners of the door, a similar toggle operating 
mechanism is used Whereby a similar increase in 
mechanical advantage is obtained towards the 
end of the locking movement. As here shown, 
the upper locking members. 46 and 47 are con 
nected to the upper end 6 of the bar 98 by 
means of a pair of bell cranks T and 8 piv 
otally mounted on the door at equal distances on 
opposite sides of the bar 98 and having one end 
f9 and 2 thereof pivotally and slidably con 

nected to the end 6 of the bar. 
tion is here effected by means of a pivot pin 22 
carried by the bar end and engaging in elon 
gated slots 23 and 24 in the ends 9 and 2 
of the bell cranks. The opposite ends f26 and 
27 of the bell cranks are pivoted to toggle links 
28 and 29 which are in turn pivotally connect 
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ed to the locking members 46 and 47 in the same 
manner as the connection of the toggle links and 
locking members above described. The construc 
tion is such that the arms 26 and 27 of the bell 
cranks move into alignment With the toggle links 
28 and 29 in the locked position of the mem 

bers 46 and 47 whereby in approaching this 
aligned position, mechanical advantage is gained. 
It Will further be noted that the side thrust. On 
each of the bell cranks is exactly. offset and Sup 
ported by the side thrust of the other bell crank 
and hence the side thrust is balanced and only a 
straight longitudinal stress, on the bar is involved. 
The operating connection for the lower corner, 

65 

70 

3 
members 5 and 52 is the same as that described: 
in connection with the upper corner members 46 
and 47. It Will thus be seen that the mechani 
cal advantage of force transmission in the chain 
of movement to the corner locking members in 
creases in the same manner as that described in 
connection with the side locking members and 
accordingly, the over-all applying force remains 
Substantially constant. This feature is of : Con 
siderable importance in providing a smooth and 
easy Operation of the door. 
Means for reciprocating the bar 98 here con 

sists of a manually operated handle or lever f3 
pivoted to the door along the longitudinal center 
thereof and preferably somewhat below the hori 
Zontal center thereof. In accordance With the 
present construction, the operating lever 3 is 
operatively connected to the bar 98 in such a 
manner that the displacement of the bar for each 
degree of rotation of the lever is Substantially 
constant throughout the full operating move 
ment of these members and the movement of the 
lever is confined to substantially 180° of rotation 
to produce a full operating movement of the bar. 
As will be best seen in Figures 1, 8 and 9, the le 
ver: 3 is fastened for rotation with a shaft f32 
here journaled in bearing sleeves 33 supported 
in a tubular part 34 welded or otherwise se 
cured to the door panel 43. The strips fo? and 
A 62 comprising the bar 98 are enlarged widthwise 
at and adjacent to the lever shaft 32 and are 
provided with aligned elongated openings (36 
Which surround the shaft and permit longitudi 
nal reciprocation of the bar relative to the shaft. 
Secured to and extending from the shaft 32 is a 
curved arm. 37 which is formed with a centrally 
arranged cam guide slot 38 which slidably re 
ceives a roller 39 pinned for rotation to and be 
tween the strips is and 62, whereby upon rota 
tion of the shaft and Swinging of the arm 3, 
the roller 39 will be displaced in the cam slot 
38 to longitudinally displace the bar. As an im 
portant feature of the present construction, the 
cam slot is of such shape that a full operating 
movement of the bar 98 is effected during rotation 
of the lever 3 through substantially 180° and 
the ratio of lever-to-bar movement remains sub-; 
stantially constant throughtout this operating 
mOWement. 
In accordance with the present construction, 

sufficient mechanical advantage is obtained in 
the force and movement transmission connecting 
the lever and the locking members so as to make 
pOSSible the locking of the door through a rela 
tively. Short movement of the operating lever, 
here as aforementioned in the order of 180°. 
This feature makes possible an extremely rapid 
and easy Opening and closing of the door which 
is of great importance in ship door construction, 
Where in many instances and in case of emerg 
ency the Speed and ease of opening and closing 
the door is a matter of life or death. In open 
ing the door, the release of compression of the 
rubber gasket materially assists in the swinging 
of the dogs away from a locked position and 
starting the initial - opening movement of the 
door. So rapid is the opening operation of the 
present mechanism that a user of the same may 
approach and open the door and walk through 
the door opening without changing his pace. " 
AS to the Strength of the door equipped with 

the present mechanism and the integrity of the 
Seal. obtained, it may be pointed out that the 
locking members by reason of their mounting upon. 
the reenforcing angle iron around the door and 



4. 
by reason of their movement to a self-locking po 
sition, completely relieves the center of the door 
and the connecting mechanism for the dogs of all 
stress in the locked position of the door. 
When the door is in open position, it is im 

portant that the locking members remain Con 
tracted to within the confines of the door so as to 
prevent a jamming of these members against the 
door frame upon closing of the door. As Will be 
understood, this is particularly important in the 
case of the dogs mounted at the hinged side of the 
door. In the present construction it will be noted 
that the locking members are moved to a re 
tracted position in the normal gravitated position 
of the bar 98 and consequently, when the mech 
anism is moved to open position, the Weight of the 
several parts tends to hold the parts in open po 
sition and in this manner the tendency of the 
parts to vibrate or jar into a closed position is 
completely eliminated. In order, however, to in 
addition prevent manual operation of the mecha 
nism to Swing the locking members from the edge 
of the door in the open position of the door, I 
provide a locking means for the control mecha 
nism which is operative in the open position of 
the door to positively prevent the lever 3 from 
being rotated from its open position when the 
door is open. This means here consists of a slide 
member 4 reciprocally mounted on the door 
for movement at right angles to the frame side 
26 and connected to a bell crank detent 42 which 
engages in a slot 43 in the operating arm 37 
attached to the lever shaft. The member 4 is 
normally resiliently urged, by means of a helical 
spring 44 mounted thereon to position the der 
tent to engage in the slot 43 in the open position 
of the lever, as illustrated in Figure 8, to thereby 
hold the lever against movement. The opposite 
end. 46 of the slide member 4? is normally 
pressed by spring 44 to overhang the edge 4 of 
the door whereby the end 46 is engaged with and 
displaced by the adjacent Side 26 of the frame, 
as illustrated in Figures 8 and 9, in closing the 
door. Displacement of the member 4 rotates 
the detent 42 out of its engaged position with the 
arm 37, as shown in dotted lines in Figure 8, so 
as to thereby release the operating mechanism for 
manual operation. 

Preferably, the lever shaft 32 is extended com 
pletely through the door panel 42, see Figures 9 
and 10, for connection of an operating lever 47 
to the shaft at the opposite side of the door. 
One of the features of the present centrally 

arranged operating mechanism is its adaptability 
for use with either left or right hand Opening 
doors. In the construction shown in the draw 
ings, the mechanism is adapted for a door hinged 
along its left side. In order to change the mech 
anism to a right hand opening door, it is only 
necessary to -invert the lever arm 37 and to 
change the position of the roller 39 to the op 
posite side of the opening 36 and onto a bear 
ing pin opening 48 positioned thereat. With this 
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2 I claim: 
1. A closing and locking mechanism for a door 

and a frame therefor Wherein Opposite peripheral 
portions of the door overlie and engage opposite 

is sides of said frame in the closed position of the 
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door, comprising, a plurality of members pivoted 
adjacent one end thereof to Said door at Op 
posite sides thereof along parallel axes parallel 
to the plane of the door and movable in arCS in 
a common plane perpendicular to the plane of 
said door and perpendicular to said frame sides So 
as to swing the opposite outer ends of said mem 
bers to and from said frame sides, rollers carried 
by Said outer ends of said members for engage 

ii ment with said frame sides, the spacing between 
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change, the operating lever will move through the 
same length of movement as here indicated for 
a right hand opening door. In this connection it 
will be noted that I have arranged the lever so 
that it is in a horizontally left hand position, as 
illustrated in Figure 1, when the mechanism is in 
closed position and in a horizontally right hand 
position when the mechanism is in locked posi 
tion. This arrangement is preferable in Order to 

70 

enable the application of considerable and most 
convenient body leverage to the handle when 
operating the same either in the locking or un 
locking operation. - - - -- ... - - - - - - - 75 

said rollers and the pivotal axes of Said members 
and the location of said axes relative to said frame 
Sides being such as to cause said rollers to roll 
OVer and to bear forcibly against said frame sides 

6: in the closed position of the door to draw said 
door and portions and frame sides together upon 
noVement of Said rollers to positions on lines 
through said pivotal axes perpendicular to the 
plane of the door whereby said members will be 

re, Self-locking in Said positions, and manually op 
erative means for swinging said members to and 
from their last named positions. 

2. A closing and locking mechanism for a door 
and a frame therefor wherein opposite peripheral 
portions of the door overlie and engage opposite 
Sides of said frame in the closed position of the 
door, comprising, a plurality of members pivoted 
adjacent one end thereof to said door at opposite 
sides thereof along parallel axes parallel to the 
plane of the door and movable in arcs in a com 
non plane perpendicular to the plane of said 
door and perpendicular to Said frame sides so as 
to SWirg the opposite outer ends of said members 
to and from said frame sides, rollers carried by 
said outer ends of said members for engagement 
With Said-frame sides, the spacing between said 
rollers and the pivotal axes of said members and 
the location of Said axes relative to said frame 
sides being Such as to cause said rollers to roll 
over and to bear forcibly against said frame sides 
in the closed position of the door to draw said 
door and portions and frame sides together upon 
movement of said rollers to positions on lines 
through Said pivotal axes perpendicular to the 
plane of the door whereby said members will be 
self-locking in said positions, toggle links pivoted 
to said members adjacent said rollers and piv 
oted together adjacent the center of the door 
forming a toggle knee thereat, and manually 
operative means for displacing said knee to and 
from an aligned position of Said links to corre 
Spondingly displace said members to and from 
said frame sides, said links and members being 
attached and Supported to position said links in 
their aligned position at Substantially right an 
gles to the aforesaid lines through said rollers and 
member axes. 

: 3. A closing and locking mechanism for a door 
and frame therefore wherein opposite peripheral 
portions of said door overlie opposite sides of said 
frame in a closed position of said door, com 
prising, a plurality of C shaped clamping mem 
bers pivotally attached adjacent one end thereof 
to said door at the overlying peripheral portions 
thereof for swinging to and from said frame 
sides, rollers mounted on the other ends of said 
members and adapted to roll over and forcibly 
bear against said frame sides, said members be 
ing movable to a self-locking position wherein the 
clamping force applied by said members is par 
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allel to the force of contact between said door 
portions and frame sides, and manually operative 
means for moving said members to and from Said 
positions. 

4. A door closing and locking mechanism for a 
door and frame therefor Wherein Said door is 
provided with a flange about the periphery there 
of at Substantially right angles to the plane of 
the door and engageable With a Sealing gasket 
carried by said frame, a plurality of Substantially 
C shaped clamping members each pivotally se 
cured adjacent one end thereof to said door ad 
jacent to said flange along an axis parallel to 
the plane of said door and parallel to said flange 
for Swinging of the opposite end of Said member 
into and from engagement with the adjacent 
frame side, a roller carried on Said Second named 
end of said member adapted to roll upon and 
forcibly bear against said frame side in the closed 
position of the door to draw Said flange against 
Said gasket, the length of Said members and the 
arrangement of the pivotal axes thereof relative 
to Said flange and frame Sides being Such as to 
permit movement of Said rollers on said frame 
sides to positions applying a clamping force to 
Said frame Sides on lines passing through Said 
member axes perpendicular to the plane of said 
door and parallel to said flange whereby said 
members will be self-locking in said positions, 
and manually operative means for moving Said 
members to and from said positions. 

5. A closing and locking mechanism for an 
elongated door and frame therefor comprising, a 
plurality of members pivoted to Said door ad 
jacent the corners thereof along axes parallel 
to the plane of the door for movement of said 
members in planes perpendicular to said door 
plane to engage and disengage Said frame, an 
elongated member reciprocally mounted along 
the longitudinal center of Said door, a lever for 
each of said first members pivoted to said door 
intermediate its ends and pivotally and slidably 
connected to an end of Said second named men 
ber, links pivotally connected adjacent one end 
thereof to the other end of Said levers and uni 
versally connected adjacent their opposite ends to 
said first members to produce OScillation of said 
first members about their axes upon longitudinal 
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reciprocation of Said Second member, and a man 
ually operated means carried by Said door and 
operatively connected to said Second member for 
reciprocating the same. 

6. In a quick-opening Water-tight door closure 
mechanism, the combination. With a hinged door 
and frame having overlapping peripheral por 
tions contacting an annular compressible Sealing 
gasket carried by One of Said portions and ar 
ranged to be engaged by the other portion, a 
mounting point on said door and a bearing Sur 
face on said frame positioned on a line parallel 
to the line force between said overlapping pe 
ripheral portions, a locking member pivoted to 
said other portion at said mounting point along 
an axis parallel to the plane of the door and 
said peripheral portions to SWing in an arc per 
pendicular to said plane and portions, and a roller 
carried by said member for rotation about an 
axis parallel to said member axis and engageable 
With said bearing Surface and rollable thereover 
to a position wherein the point of contact of the 
roller periphery with said surface is on a line 
substantially intersecting the point of interen 
gagement of said overlapping portions. 

7. In a quick-opening water-tight door closure 
mechanism for a door and frame having over 
lapping peripheral portions and adapted to be 
closed and sealed by a force perpendicular to Said 
portions, a gasket carried by Said frame at Said 
overlapping portion, a member pivoted at one end 
to said door portion to Swing in a plane perpen 
dicular to the plane of said door and being bowed 
centrally away from the adjacent overlapping 
frame portion to permit positioning of the other 
end of Said member in Opposed position to the 
side of Said frame opposite to said door and in 
a dead center position with respect to the pivotal 
axis of said member, and a roller carried by Said 
Second named end of Said member for rotation 
about an axis parallel to said last named axis 
and adapted to bear forcibly against said frame 
surface and roll therea cross to said dead center 
position and with the line intersecting said axes 
substantially passing through the interengage 
ment points of Said overlapping portions. 

CHARLES E, ARTHUR. 


