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The present invention provides a latch mech 
artisin intended primarily for use With refrigera 
ter doors aid in other installations requiring 
that the door be closed and held in that position 
with considerable force. The requirement of a 
cointinuousiy Eraintained ciosing force results 
iOil the ae 

iinat it may function properly. ke; SO i i.eVices 
designed to perfornia this general function are 
inot new. The present invention presents an ad 
vance in the art by maintaining a particularly 
igh sealing pressure which is relatively inde 

pender, ci the accumulation of tolerances in the 
iianufacture of either the latch linecinanisin Or 
Rile door, and also relatively independent of the 
ceitection of these various parts under the forces 
involiVed. 

Certain features of this invention also make 
possible a latch mechanism that a SSuireS COIn 
giete actuation as the door is opened. In the 
case of several of the prior art devices, it is poS 
sible to ogen a refrigerator door by operating the 
handle in a particular manner which Will result 
in the latch mechanism failing to Open to a 
Suficient degree to cause the engagement of a 
trigger nechanism, thereby permitting the bolt 
to return to the locking position as the door 
swings open. The Subsequent closing of the door 
is rendered somewhat difficult in this situation, 
and this possibility is removed. When the eScape 
of the door iron the keeper guarantees that the 
actuating mechanism of the latch be operated 
sufficiently to assure that the full “open' posi 
tion has been reached. 
The mechanical advantage involved in the 

preferred form of the present latch mechanism 
resuits fron the combined action of a toggle 
systern with two independent can actions. One 
of these can actions involves the transmission of 
force from the toggle mechanism to the movable 
keeper, and the other results from the inter 
action between the keeper and a roller having its 
axis fixed with respect to the door. 
The use as a hoiding point of a roller that is 

fixed with respect, to the door permits the posi 
tioning of this reier at a point adjacent the edge 
of the door. Structurally, this resultS in the 
transmission of the closing forces to the door at 
a point, where the surrounding structure is most 
capable of resisting Such forces with a minimum 
of deflection. It will be obvious that if the ciOS 
ing force were transmitted to the door at a 
point, on the generally flat portion of the door, 
a considerable deflection of that Surface Would 
occur under load producing the well known “oil 
can’ effect. With the fixed holding point posi 
tioned near the edge of the door, however, the 
curved portion operates in the nature of the Web 
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of a beam and movement of the components 
inder load is reduced to an absolute minimum. 
While the preferred form of the invention in 

Volves a novable keeper member and a COOperat 
ing member fixed with respect to the door, a 
imodified form of the present invention having 
SoneWhat fewer of the desirable features of the 
preferred form is provided in which a fixed keeper 
mounted upon the body of the refrigerator is 
used. In the modified form of the invention, the 
piincipal feature retained is the general inde 
pendence of the moving member of the biasing or 
positioning System. A swinging bolt is pivoted 
to a point adjacent the edge of the door, and 
forces are applied to Swing the bolt about the 
pivot point to urge it into engagement with the 
keeper. The pivot point of the bolt is not asso 
ciated With the moving parts of the biasing or 
positioning mechanism. 
The various features of the present invention 

Will be discussed in detail by an analysis of the 
particular embodiments illustrated in the accom 
panying drawings. In these drawings: 

Fig. 1 is a section taken upon a horizontal 
plane of a mechanism embodying the preferred 
form of the present invention, with the compo 
nent in the “closed’ position. 

Fig. 2 is a Section taken on the (vertical) plane 
2-2 of Figure 1. 

Fig. 3 is a Section taken on a horizontal plane 
of the mechanism shown in Figure 1 with the 
components in the 'open’ position. 

Fig. 4 is a section taken on a horizontal plane 
of a modified form of the present invention. 

Referring to Figures 1, 2, and 3, a refrigerator 
is indicated at 0 having a door it. A handle 2 
is pivotally mounted in an escutcheon f3 for 
limited rotation about the axis of the pin 4. 
A pull upon the handle 2 induces rotation about 
the pin f, and causes the actuating surface 
5 associated with the handle to move the pin 
5 in Wardly With respect to the door. A return 

Spring is aSSociated with the pin 6, and 
Serves to position the handle as shown regard 
less of the position of the interior latch mech 
anism. 
. The pin 6 extends in Wardly to a pivotal con 
nection with the actuating member 8 at the pin 
A9. The actuating member 8 is pivotally mount 
ed within the frame 2 upon the pin 2. A rod 22 
is pivotally connected to the positioning member 
(8 at the pin. 23, and Slideably engages the pin 24 
which is fixed with respect to the frame 20. A 
Cornpression Spring 25 transmits force between the 
pin 24 and the pin 23 generating a toggle action 
involving the positioning member . A roller 
26 is mounted upon a shaft 2 carried by the po 
sitioning member 8, and this roller cooperates 
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with the back portion 28 of the Swinging keeper 
29 to position the same with respect to the fixed 
roller 39 carried by the shaft 3 fixed with re 
spect to the frame 20. It will be noted that the 
shaft 3 transmits the entire locking force hold 
ing the door in engagement with the body 0 
of the refrigerator, and compressing the gasket 
32 sufficiently to effect the necessary Seal. The 
position of the shaft 3i is in close proximity to 
the edge 33 of the door, and it will be noted that 
structurally the portion 33 of the door acts as the 
web of a beam and is the most rigid portion of 
the door with regard to the forces generated 
by the locking mechanism. The frame 20 has 
the extension 34 securely attached to the flange 
35 associated with the door section 33 So that 
the stress is adequately transferred between the 
various components involved. 
The Swinging keeper 29 is pivotally mounted 

upon the body of the refrigerator upon the 
pin 36, and is biased in a counter-clockwise direc 
tion as seen in Figure 1 by the action of the 
spring 32. This biasing action urges the keeper 
to the unlocked position, and positions the keeper 
as shown in Figure 3 until the toggle mechanism 
operates to force it into engagement with the 
fixed rollier 30. In the preferred form of the in 
vention the inner surface 38 of the Swinging 
keeper 23 cooperates with the roller 30 With a 
cam action causing the clockwise motion of the 
keeper 29 to urge the door towards the body 

of the refrigerator. 
The actuating of the handle 2 of the mecha 

nism a sufficient amount to open the door of 
the refrigerator causes the nechanism to as 
sume the position shown in Figure 3. In Order 
to open the door of the refrigerator, the roller 26 
must move a sufficient distance away from the 
roller 39 to permit the withdrawal of the keeper 
29. The proportions of the mechanisin are 
such that the separation of these two rollers of 
that amount assures that the toggle involving the 
spring 25, the rod 22, and the positioning men 
ber 8 shall be tripped over the line of centers 
between the pins 2 and 24. When this posi- i. 
tion has been reached (as shown in Figure 3) 
the system is entirely stable, further rotation be 
ing prevented by the engagement of the projec 
tion 35 with the fixed roller 36. As the door is 
swung shut, the first contact of the latch mech 
anism with the swinging keeper 29 involves the 
engagement of the under Surface 9 of the pro 
jection 39 with the outer end of the keeper 
29. As the door continues in its closing move 
ment after the contact has been established, a 
counter-clockwise rotation of the positioning 
member 8 begins until the pin 23 passes over the 
line of centers between the pins 2 and 24. As 
soon as this line of centers has been passed, the 
spring 25 induces a rotation of the positioning 
member 8 in a counter-clock Wise direction 
bringing the roller 26 to bear against the back 
portion 28 of the keeper 29. The engagement 
of the roiler 26 and the keeper 29 urges the 
keeper in a clockwise direction against the action 
of the spring 3 and forces the cam Surface 38 
into secure engagement with the fixed roller 30. 
When the fully closed position of the mechanism 
has been reached, the relative position of the 
roller 26, the pin 2 , and the back portion 28 of 
the keeper 29 results in a very high mechanical 
advantage. Due to the cosine relationship exist 
ing, a considerable rotation of the positioning 
member 8 results in a relatively Small movement 
of the roller in a direction toward the fixed roller 
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30. The overall mechanical advantage of the 
entire latching mechanism, therefore, includes 
the effect of the toggle system per se, the cam 
effect between the roller 26 and the back 28 of 
the toggle, and the Second cam effect between 
the Surface 38 of the keeper 29 and the fixed 
roller 30. 
The positioning nember 8 is formed as a 

Substantially U-shaped structure having the par 
allel Side plates 8a and 8b. The connecting 
portion 2 and the projection 39 unite the sides 
f8a and 8b, and an opening is provided between 
the connecting portion 42 and the projection 39 
Sufficient to permit the rocking movement of the 
member 8 without interference with the actuat 
ing rod 6. It will be noted that the roller 26 
can be moved considerably through misalign 
ment or the accumulation of tolerances, particu 
larly in a direction normal to the plane of the 
door, without Substantially disturbing the action 
of the mechanism. Since the development of 
holding force by the mechanism is largely deter 
rained by the relative position of the roller 26 
and the fixed roller 33, it also follows that mis 
alignment of the entire mechanism with respect 
to the pivot point 36 of the keeper 29 has a rela 
tively Small bearing upon the force generated 
by the mechanism. 

Referring to Figure 4, a modified form of the 
present invention is shown. In this modifica 
tion, a fixed keeper 43 is used, and a swinging 
bolt 4 is rounted upon the shaft 45 carried 
by the frame #3. A positioning member 47 has 
essentialiy the Sane function as the positioning 
member 8 of the mechanism illustrated in Fig 
lures 1 to 3. A Spring 48 cooperating with a rod 
69 pivotally connected to the pins 53 and 5 gen 
erates the toggle action which positions the roller 
82. The roller 52 is slideably received within a 
fork 53 of the bolt 44. Inward movement of 
the rod 54 in response to actuation of the handle 
of the device causes a clockwise rotation of the 
positioning member 2; about the shaft 69, result 
ing in the movement of the roller 52. This move 
inent causes the roller to slide within the fork 
63 and to rotate the bolt 44 in counter-clockwise 
direction and disengage the roller 55 from the 
cain Surface 56 of the keeper. This disengage 
ment is accompanied by the rotation of the po 
Sitioning member 47 to a point such that the 
pin 5 passes across the line of centers between 
the shaft 68 and the pin 59. The closing of the 
door causes the l'Olier 55 to impinge upon the aux 
iliary cam Surface 57. The cooperation between 
the Surface 57 and the roller 55 generates a 
tendency to rotate the bolt 44 in a clockwise di 
rection about the pin 45 and provides the neces 
Sary force to rotate the positioning member 47 
enough to bring the pin 52 across the line of 
centers of the Shaft GE and pin 39 in the direc 
tion Such that the Spring 48 will urge the mecha 
nism to the position shown in Figure 4. As in 
the mechanism shown in Figures 1 to 3, the rela 
tive position of the Surfaces of the fork 53, the 
roller 52, and the shaft 66 results in a cam action 
having a high mechanical advantage. The con 
tact of the actuating rod 54 with the positioning 
member 47 is established by the sliding engage 
ment of the enlarged end 58 with the curved sec 
tion 53. 
The particular embodiments which have been 

illustrated in the accompanying drawings and 
discussed herein are for illustrative purposes Only 
and are not to be taken as a limitation upon the 
Scope of the appended claims. In these claims, it 
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is the intent of the inventor to claim the entire 
invention to the extent to which he is entitled 
in view of the prior art. 

1. A latch mechanism for a container door 
comprising: first engaging means, said first en 
gaging means being mounted on said container; 
Second engaging means, said second engaging 
means being mounted on said door, said first and 
Second engaging means being adapted for rela 
tive lateral movement with respect to the plane 
of said door to and from engaged position; and 
biasing means mounted on said door, said bias 
ing means being operative to urge said first and 
second engaging means into engaged position, 
said biasing means including a toggle System 
having crank means pivotally mounted on said 
door, spring means bearing at the opposite ends 
thereof on a point fixed with respect to said door 
and on a point. On Said Crank remote from the 
axis of Said crank, respectively, said spring means 
applying force substantially directed at the axis 
of Said crank, Stop means limiting the movement 
of Said crank at a position wherein the said point 
On Said Crank is disposed at one side of a plane 
joining Said fixed point and the axis of Said 
crank, and said crank having a contacting mem 
ber disposed to Contact said engaging means 
When said door is adjacent closed position as 
Said crank rotates from said stop to urge said 
engaging means into and maintain engagement. 

2. A latch mechanism for a container door 
comprising: keeper means mounted on said con 
tainer and having an engaging portion adapted 
for lateral movement With respect to the plane 
of said door; means forming a holding surface 3 
mounted on Said door; and biasing means 
mounted on Said door and disposed to urge said 
engaging portion into and maintain engagement 
with said holding Surface when said door is ad 
jacent closed position; and manually operated 
means for releasing said biasing means. 

3. A latch mechanism for a container door 
comprising: keeper means mounted on said COn 
tainer and having an engaging portion adapted 
for lateral movement with respect to the plane 
of Said door; means forming a holding surface 
mounted on Said door; and biasing means 
mounted on said door, said biasing means being 
Operative to contact said engaging portion. When 
Said door is adjacent closed position and 
urge Said engaging portion into engagement 
With Said holding surface, said biasing means 
including a toggle system having crank means 
pivotally mounted on said door, spring means 
bearing at the opposite ends thereof on a 
point fixed with respect to said door and on 
a point on Said Crank remote from the axis 
of Said crank, respectively, said spring means ap 
plying force substantially directed toward the 
axis of said crank, stop means limiting the move 
ment of Said crank at a position wherein the 
Said point on said crank is disposed at one side of 
a plane joining said fixed point and the axis 
of Said crank, and said crank having a contacting 
member disposed to contact Said engaging por 
tion when said door is adjacent closed position 
as said crank rotates from Said stop to urge said 
engaging portion into and maintain engagement 
with Said holding Surface. 

4. A latch mechanism for a container door 
comprising: keeper means mounted on said con 
tainer and having an engaging portion adapted 
for lateral movement with respect to the plane 
of Said door; means forming a holding surface 
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6 
mounted on said door; and biasing means 
mounted on Said door, said biasing means being 
Operative to contact said engaging portion when 
Said door is adjacent closed position and urge 
Said engaging portion into engagement with said 
holding surface, said biasing means including a 
toggle System having crank means pivotally 
mounted on said door, spring ineans bearing at 
the opposite ends thereof on a point, fixed with 
respect to Said door and on a point on said crank 
remote from the axis of said crank, respectively, 
Said Spring means applying force substantially 
directed toward the axis of said crank, stop 
means limiting the movement of said crank at a 
position wherein the said point on said crank 
is disposed at one side of a plane joining said 
fixed point and the axis of said crank, said crank 
having a contacting member disposed to con 
tact Said engaging portion when said door is ad 
jacent closed position as said crank rotates from 
Said stop to urge said engaging portion into and 
maintain engagement with said holding surface, 
trigger means adapted to move said crank away 
from Said stop means on closing of said door, 
and manually operated release means adapted to 
move said crank toward said stop means. 

5. A latch mechanism for a container door 
comprising: keeper means mounted on said con 
tainer and having an engaging portion adapted 
for lateral movement with respect to the plane 
of Said door; means forming a holding surface 
mounted on said door; biasing means urging said 
engaging portion away from engagement with 
Said holding surface; stop means establishing 
a disengaged position of said engaging portion; 
and biasing means mounted on said door, said 
biasing means being operative to contact said en 
gaging portion when said door is adjacent closed 
position and urge said engaging portion into 
engagement with said holding surface, said bias 
ing means including a toggle system having 
Crank means pivotally mounted on said door, 
Spring means bearing at the opposite ends there 
of On a point fixed with respect to said door and 
On a point on Said crank remote from the axis 
of Said crank, respectively, said spring means 
applying force substantially directed toward the 
axis of Said crank, stop means limiting the move 
ment of Said crank at a position wherein the 
Said point on Said crank is disposed at one side 
of a plane joining said fixed point and the axis 
of Said Crank, said crank having a contacting 
member disposed to contact said engaging por 
tion when said door is adjacent closed position 
as Said crank rotates from said stop to urge said 
engaging portion into and maintain engagement 
with said holding surface, trigger means adapted 
to move said crank away from said stop means on 
closing of Said door, and manually operated re 
lease means adapted to move said crank toward 
Said Stop means. 

EDWIN B. JACOBSON. 
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