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This invention relates to latch control apparatus and 
particularly to apparatus which permits easy opening 
of a cocking latch mechanism. It is an object of the 
invention to provide improved apparatus of such 
character. 

In various applications of latch mechanism, for ex 
ample in household refrigerators, it is desirable that 
the latch mechanism be capable of drawing the asso 
ciated door tightly shut. In the case of application to 
a household refrigerator, this action assures adequate 
compression of the sealing gasket without reliance upon 
the operator's closing the door with sufficient force to 
compress the gasket. This forceful closing of the door 
by the latch mechanism over the last fraction of an 
inch of closing movement of the door is conventionally 
accomplished by utilizing energy stored in a powerful 
main latch spring. 
The required energy is most commonly stored in the 

main latch spring during the release of the latch mecha 
nism. In such case an elongated handle is generally 
provided in order that the operator may more readily 
energize the Spring during the latch releasing operation. 
Provision is necessarily made for cocking such a latch 
mechanism in released position such that energy may 
remain stored in the main latch spring until the latch 
bolt is tripped as the door closely approaches its closed 
position. The main latch spring then forcefully drives 
the latch bolt to its latching position and draws the door. 
tightly shut. Such a latch mechanism is disclosed and 
claimed in United States Patent No. 2,802,684, entitled 
"Latch Mechanism,” filed July 27, 1953, by Edwin B. 
Jacobson issued August 13, 1957 and assigned to the 
same assignee as the present application. 

In other known forms of latch mechanism, the neces 
sary energy is stored in the main latch spring when 
the door is pushed shut. Such a latch mechanism is 
disclosed in application Serial No. 517,166, entitled 
“Latch Mechanism,” filed June 22, 1955 by Edwin B. 
Jacobson and assigned to the same assignee as the pres 
ent application. In Such apparatus the latch is released 
with relatively little expenditure of energy and, in par 
ticular, without energizing the main latch spring. When 
the door again approaches its closed position, the latch 
bolt contacts the keeper and is moved relative to the 
door in Such a manner as to energize the main latch 
Spring. When the door more closely approaches its 
closed position, the energy stored in the main latch 
spring is released to drive the latch bolt forcefully into 
its latching position whereby the door is drawn tightly 
shut. 
The present invention combines certain advantageous 

features of both these types of apparatus. It is a cock 
ing latch mechanism whereby energy may be stored in 
the main latch spring while the door is still open to 
an eXtent that no part of the latch mechanism is in con 
tact with the keeper. At the same time, the latch 
mechanism is of the easy opening type in which the main 
latch spring is not energized by the release of the latch 
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mechanism. Accordingly, the latch mechanism may be 
released by light pressure on a simple push button rather 
than by substantial force applied to an elongated handle. 
Energy for drawing the door tightly shut is supplied 
to the main latch spring by the closing movement of 
the door as it swings through a substantial arc. A 
latch mechanism constructed in accordance with the in 
vention, therefore, avoids the disadvantage of the first 
type of mechanism discussed above in that it is an easy 
opening latch mechanism and avoids the jarring effect 
which necessarily occurs where energy is supplied to 
the main latch spring during the last two or three inches 
of closing movement of the door. 

Accordingly, it is another object of the invention to 
provide improved control apparatus for a latch mecha 
nism which permits easy opening of the latch mecha 
nism and which supplies the necessary energy to the 
main latch spring while the door pivots through a sub 
stantial arc of closing movement. 

It is another object of the invention to provide im 
proved control apparatus for a latch mechanism which 
supplies energy to the main latch spring over a wide 
arc of closing movement of the associated door through 
engagement with the associated cabinet at a point ad 
jacent the hinged edge of the door. 

It is another object of the invention to provide im 
proved control apparatus for a latch mechanism having 
various of the characteristics specified above, while be 
ing efficient, reliable and economical to manufacture. 

This invention, together with further objects and ad 
vantages thereof, will best be understood by reference 
to the following description taken in conenction with 
the accompanying drawings, and its scope will be pointe 
out in the appended claims. 

In the drawings, in which like parts are designated 
by like reference numerals, 

Figure 1 is a plan view of a latch control apparatus 
and associated latch mechanism illustrating one embodi 
ment of the invention, the apparatus being shown in 
latched position; 

Fig. 2 is a similar view showing the same apparatus 
released for opening of the associated door; 

Fig. 3 is a similar view showing the same apparatus 
with the door opened through a substantial arc, and 

Fig. 4 is a similar view showing the same apparatus 
with the associated door closely approaching its closed 
position. 
The latch mechanism proper, to which the present 

invention is applied, may be of known form, and in 
the drawings it is shown to be similar to a latch mecha 
nism disclosed and claimed in Patent No. 2,802,684, 
referred to above. 

In the illustrated embodiment of the invention, a door 
10 is shown hingedly mounted at 11 on a cabinet 12. 
A keeper. 13 having a keeper roller 4 is arranged on 
the cabinet at the side opposite the hinged edge of the 
door. 
The latch mechanism proper includes a bolt member 

15 pivotally mounted by a pin. 16. A bolt actuator 17 
is pivotally mounted through a pin 18 and is operatively 
connected to the latch bolt 15 by cam means including 
a cam follower 19 and a cam surface 20 which forms 
in part a slot 21 in the latch bolt 15. The bolt actuator 
is preferably of double wall construction with intercon 
necting web portions, as is common in the art. 
The cam surface 20 includes a cam portion 22 which 

is engageable by the cam follower 19 when the latch 
bolt 15 is in latching position. It also includes a cam 
Surface 23 which is engageable with the cam follower 
when the latch bolt is in cocked position. Since the 
cam surface 23 is substantially circumferential about the 
pivotal axis of the latch bolt, pressure of the cam fol 
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3. 
lower 19 thereagainst as a result of torque applied to 
the bolt actuator 17 will have little or no tendency to 
pivot the latch bolt about its axis. Under these circum 
stances, the latch mechanism is cocked. 
When the door 10 closely approaches its closed posi 

tion, an arm 25 formed on the latch bolt 5 strikes the 
keeper roller 14 whereby further closing movement of 
the door pivots the latch bolt in a counterclockwise di 
rection. Such movement of the latch bolt causes the can 
follower 9 to roll off the cam portion 23 and onto the 
cam portion 22. The latter cam portion is substantially 
aligned with the pivotal axis of the latch bolt as shown. 
Accordingly torque applied to the bolt actuator 17 will 
drive the cam follower 19 along the cam portion 22 and 
wedge the latch bolt 15 forcefully in a counterclockwise 
direction. 

During this latter movement a second arm 26 on the 
latch bolt engages the rearward or inner side of the keeper 
roller 14 with the result that the door 0 is drawn force 
fully closed. Such closing movement under the influence 
of the latch mechanism may be employed to compress a 
sealing gasket a between the door and the cabinet. 
When the door 10 and the latch mechanism are in 

the position shown in Fig. 1, a main latch spring 30 bears 
against a pin 35 which is secured to the bolt actuator 17. 
The opposite end of the spring 30 is confined by a pin 
or key 32 which is secured to a spring bar 34 extending 
within the spring 30. 
The spring bar 34 is guided by the previously men 

tioned pin 31, a slot 35 being provided in the spring bar 
to receive this pin. At the right-hand end of the spring 
bar 34 is a roller 36 which is received within a slot 37 
in an elongated link 38. 
The link 38 extends substantially across the door 10 

where it is pivotally connected through a pin 39 to a 
bell crank 49. The bell crank is arranged to pivot about 
a pin 41 and has a roller 42 arranged to engage a bracket 
43 which extends outwardly of the cabinet 11 and into 
the space between the double-walled door 10. A spring 
44 arranged about the pin 41 urges the bell crank in a 
clockwise direction, as shown, and thereby maintains 
the roller 42 in contact with the bracket 43, and urges 
the door open after the latch has been tripped for the 
door-opening cycle. 
With the control apparatus in the position illustrated 

in Fig. 1, the link 38 is drawn to the right by the bell 
crank 40 and pulls on the spring bar 34 through the 
roller 36. This compresses the spring 30 such that it 
bears against the pin 31 and urges the bolt actuator 17 
forcefully in a counterclockwise direction. As described 
above, this urges the cam follower 19 downwardly along 
the cam portion 22 such that the latch bolt 15 is wedged 
in counterclockwise direction and maintains the door 10 
tightly closed. 
The latch mechanism may be released by relatively 

light pressure against a simple push button 45 which is 
connected to or integral with a push pin 46 slidably 
mounted in a sleeve 47. When pressure is applied to the 
push button 45, the push pin 46 bears against the right 
hand end of the spring bar 34 and causes it to pivot in a 
counterclockwise direction about the pin 31. This re 
moves the roller 36 on the spring bar 34 from the slot 
37 in the link 38, with the result that the spring bar is 
no longer drawn to the right. No force is then applied 
to the bolt actuator 17 by the spring 30, since the spring 
and spring bar assembly floats freely on the bolt actuator 
pin 31. - 
As the door 10 opens, the latch bolt 15 necessarily 

pivots in a clockwise direction by virtue of its engage 
ment with the keeper roller 14. A relatively light weight 
spring 15a moves the latch bolt 15 to the limit of its 
clockwise rotation wherein the cam follower 19 engages 
the right-hand end of the slot 21 in the latch bolt. The 
latch bolt and the bolt actuator are then in cocked posi 
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tion, with the spring and spring bar assembly floating free 
ly on the bolt actuator. 
As the door moves farther open, as in Fig. 3, the pivot 

pin 41 of the bell crank 40 is carried outwardly away 
from the cabinet 2 while the bell crank roller 42 re 
mains in contact with the bracket 43 under the influence 
of the spring 44. Accordingly, the bell crank 40 ro 
tates in a clockwise direction with respect to the door 
10. This causes the pin 39 and hence the link 33 to 
move to the left with respect to the door. As is shown 
in Fig. 3, this movement of the link 38 is ultimately suf 
ficient to bring the slot 37 in the link 38 opposite the 
roller 36 on the spring bar 34. 
A relatively light spring 34a is wound about the pin 

31 and engages the bar 32 at one end and a fixed portion 
of the latch housing at its other end. This spring urges 
the spring bar 34 lightly in a clockwise direction about 
the pin 31. Accordingly, when the link 38 has been so 
moved to the left, the spring bar roller 36 falls into the 
slot 37 in the link. 
When the door is again moved toward its closed posi 

tion, the bell crank 40 is caused to pivot in a counter 
clockwise direction with respect to the door 10 whereby 
the link 38 is again drawn to the right. The roller 36 
on the spring bar 34 engages the wall forming the left 
hand side of the slot 37 in the link 38 with the result 
that the spring bar is drawn to the right along with the 
link. The right-hand end of the spring 39 is thereby 
brought to bear resiliently against the pin 31. This urges 
the bolt actuator 17 forcibly in a counterclockwise direc 
tion, but since the cam follower a9 is in contact with the 
cam portion 23, pivotal movement of the bolt actuator 
and of the latch bolt is prevented, the latch mechanism 
being in cocked position. Accordingly, closing move 
ment of the door compresses the spring 30 as is indicated 
in Fig. 4 by the fact that the pin 32 is relatively displaced 
toward the left-hand end of the slot 35. 
When the door closely approaches its closed position, 

the arm 25 of the latch bolt strikes the keeper roller 14 
as seen in Fig. 4. Slight additional closing movement 
causes rotation of the latch bolt in a counterclockwise 
direction, with the result that the cam follower 19 passes 
off the cam portion 23 and onto the cam portion 22. 
The latch is then uncocked, whereby the spring 30 may 
eXpand and drive the bolt actuator in a counterclockwise 
direction. The cam follower 9 rolls downwardly along 
the cam portion 22 and moves the latch bolt in a counter 
clockwise direction with a powerful wedging action. The 
arm 26 of the latch bolt bears against the rearward or 
inner side of the keeper roller 14 and draws the door 
tightly shut to compress the gasket 11a. 

It will now be seen that the latch apparatus disclosed 
in the drawings and described above includes an easy 
opening latch mechanism. Pressure against the push 
button 45 to release the latch mechanism does not en 
tail energization of the main latch spring 30 since the 
effect of the push button operation is merely to discon 
nect the Spring bar 34 from the link 38 such that the 
Spring and spring bar assembly floats freely on the bolt 
actuator and thereby exerts no force thereagainst. 

It will also be seen that the energization of the main 
latch spring occurs over a wide arc of closing movement 
of the door. This results in a gradual energization of the 
main spring whereby only a light force need be exerted 
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by the operator at any time. Further, this arrangement 
eliminates the jarring effect which necessarily accom 
panies energization of the main latch spring over a very 
short arc of closing movement of the door as is the case 
in latch mechanisms wherein energization of the main 
latch Spring occurs only after some portion of the latch 
mechanism proper engages the associated keeper. 

This latch mechanism, while having the advantages 
described above, also has the ability to draw the associ 
ated door tightly shut during the last fraction of an inch 
of its closing movement, whereby a sealing gasket as 
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Sociated with the door and cabinet may be properly com 
pressed without reliance upon the operator closing the 
door with sufficient force to accomplish such gasket 
compression. 
When the latch apparatus is released by operation of 

the push button, the spring 46a acting through the bell 
crank 40 serves to urge the door open. This is particu 
larly desirable in applications of easy opening latch 
mechanisms operated by push buttons since no pulling 
force is applied to the door by the operator. 
An important feature of this illustrated embodiment of 

the invention is that the link 38 is caused to move later 
ally with respect to the door as the door opens and closes. 
This feature permits ready re-engagement of the link 38 
and the spring bar 34 upon opening the door after they 
have been disconnected under stress. It will, of course, 
be understood that the latch mechanism proper and the 
main spring means may be arranged such that directions 
of movement of the spring means may be reversed. In 
such case the link 38 may readily be connected to the 
bell crank 40 at such a point that the link is moved to 
Ward the free edge of the door when the door closes and 
toward the hinged edge when the door opens. Alter 
natively, a simple, first-class lever may be employed to 
reverse the effective movement. 

Attention is directed to the fact that the link is con 
nected to the bell crank at such a point that the link is 
moved a greater distance than were the link connected 
to an arm fixed to the cabinet at a point outwardly of 
the pivotal axis of the door. This is a preferred embodi 
ment of the invention, but the invention is not limited to 
such an arrangement. 
While the present description sets forth a preferred 

embodiment of the invention, numerous changes may be 
made in the construction without deviating from the spirit 
of the invention, and it is therefore desired that the 
present embodiment be considered in all respects as illus 
trative and not restrictive, reference being had to the 
appended claims rather than to the foregoing description 
to indicate the scope of the invention. 

I claim: 
1. For use with a cabinet, a door hinged to said cabinet 

along one edge and a keeper mounted on said cabinet, 
the novel combination of a latch mechanism mounted 
on said door and adapted to engage said keeper and draw 
the door tightly closed with respect to the cabinet and 
a cooperating door-mounted control apparatus for said 
latch mechanism, said latch mechanism including a bolt 
movable between a latched and an unlatched position, 
a main spring adapted to urge said latch bolt into its 
latched position and main spring support means movable 
relative to said bolt in one direction to energize said main 
spring and in the opposite direction to de-energze said 
main spring, said control apparatus including a link ex 
tending across said door and having a portion thereof 
adapted to releasably engage said main spring support 
means, spring means for urging the latching engagement 
of said main spring support means and said link, means 
connected to said link and engaging said cabinet adjacent 
the hinged edge thereof and effective to move said link 
toward said hinged edge as said door closes and away 
from said hinged edge as said door opens, said link being 
effective to move said main spring support means in said 
one direction to energize said main spring when said 
link moves toward said hinged edge, and manually oper 
able means for disconnecting said link and said main 
spring support means against the action of said spring 
means to de-energize said main spring and to release said 
latch mechanism. 

2. For use with a cabinet, a door hinged to said 
cabinet along one edge and a keeper mounted on said 
cabinet, the novel combination of a latch mechanism 
mounted on said door and adapted to engage said keeper 
and draw the door tightly closed with respect to the 
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paratus for said latch mechanism; said latch mechanism 
including a bolt movable between a latched and an un 
latched position, a main spring adapted to urge said bolt 
into its latched position, and main spring support means 
movable relative to said bolt in one direction to energize 
said main spring and in the opposite direction to de 
energize said main spring, said control apparatus includ 
ing a link extending across said door and having a por 
tion thereof adapted to releasably engage said main 
spring Support means, spring means for urging the latch 
ing engagement of Said main spring support means and 
said link, means connected to said link and resiliently 
engaging said cabinet adjacent the hinged edge thereof . 
and effective to move said link toward said hinged edge 
as said door closes and away from said hinged edge as 
said door opens, said link being effective to move said 
main spring support means in said one direction to ener 
gize said main spring when said link moves toward said 
hinged edge, and manually operable means for discon 
necting said link and said main spring support means 
against the action of said spring means to deenergize said 
main spring and to release said latch mechanism. 

3. The structure of claim 2 in which the means con 
nected to said link includes a member pivotally mounted 
on said door adjacent the hinged edge thereof, which 
member is spring biased toward engagement with said 
cabinet, whereby said member pivots with respect to said 
door as said door opens and closes. 

4. The structure of claim 2 in which said spring means 
is effective to move said main spring Support means and 
said link into engagement when said door is partially 
open and said link is moved away from said hinged edge. 

5. For use with a cabinet, a door hinged to said 
cabinet along one edge and a keeper mounted on said 
cabinet, the novel combination of a latch mechanism 
mounted on said door and adapted to engage said keeper 
and draw the door tightly closed with respect to the 
cabinet, and a cooperating door-mounted control ap 
paratus for said latch mechanism; said latch mechanism 
including a bolt movable between a latched and un 
latched position, a helical main spring adapted to urge 
said latch bolt into its latched position and an elongate 
bar adapted to support said main spring, said bar having 
a latching formation disposed adjacent one end thereof 
and being axially movable in one direction to energize 
said main spring and in the opposite direction to de-ener 
gize Said main Spring, said control apparatus including a 
link extending across said door and having a latching 
formation disposed adjacent one end thereof which is 
adapted to releasably engage the latching formation on 
said bar, spring means urging the latching engagement of 
said bar and said link, means connected to said link en 
gaging said cabinet adjacent the hinged edge thereof and 
effective to move said link and said engaged bar in said 
one direction as said door closes whereby said main 
Spring is energized, and manually operable means for 
disconnecting said link and said bar against the action 
of said spring means, thereby de-energizing said main 
spring and releasing said latch mechanism. 

6. For use with a cabinet, a door hinged to said cabinet 
along one edge and a keeper mounted on said cabinet, 
the novel combination of a latch mechanism mounted on 
said door and adapted to engage said keeper and draw 
the door tightly closed with respect to the cabinet, and a 
cooperating door-mounted control apparatus for said 
latch mechanism; said latch mechanism including a latch 
bolt movable between a latched and an unlatched posi 
tion, a bolt actuator, cam means operatively connecting 
Said latch bolt and said bolt actuator, a main spring 
urging said bolt actuator and said latch bolt toward a 
latched position and main spring support means movable 
relative to said bolt and said bolt actuator in one direc 
tion to energize said main spring and in the opposite di 
rection to de-energize said main spring, said control ap 

cabinet, and a cooperating door-mounted control ap- 75 paratus including an elongate link extending across said 
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door and having a formation thereon adapted to releasa 
bly and latchingly engage said main spring support 
means, Spring means for urging the latching engagement 
of said main spring support means and said link, a mem 
ber pivotally connected to said door and resiliently urged 
toward engagement with said cabinet adjacent the free 
edge thereof, said member being pivotally connected to 
said link at a point spaced from its pivotal axis whereby 
said link is moved toward said hinged edge as said door 
closes and away from said hinged edge as said door 
opens, said link being effective to move said main spring 
Support means, when engaged therewith, in said one di 
rection to energize said main spring when said link moves 
toward said hinged edge and manually operable means 
for disconnecting said link and said main spring support 
means against the action of said spring means thereby 
de-energizing said main spring and permitting said bolt 
to move to its unlatched position. 

7. For use with a cabinet structure, a door structure 
hinged to said cabinet structure along one edge and a 
keeper mounted on one of said structures, the novel 
combination of a latch mechanism and a cooperating 
control apparatus therefor, said combination being 
mounted on the other of said structures and said latch 
mechanism being adapted to engage said keeper and 
draw the door structure tightly closed with respect to 
the cabinet structure, said latch mechanism including a 
bolt movable between a latched and an unlatched posi 
tion, a main spring adapted to urge said bolt into its 
atched position, and main spring support means movable 
relative to said bolt in one direction to energize said 
main spring and in the opposite direction to de-energize 
said main spring, said control apparatus including means 
engaging said one structure adjacent the hinged edge 
thereof and adapted to operatively and releasably engage 
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said main spring support means and to effect movement 
thereof in said one direction when said door structure is 
being closed, spring means for urging the latching en 
gagement of said control apparatus and said main spring 
support means, and manually operable means for dis 
connecting said control apparatus and said main spring 
support means against the action of Said spring means 
to de-energize said main spring and to release said latch 
mechanism. 

8. For use with a cabinet structure, a door structure 
hinged to said cabinet structure along one edge and a 
keeper mounted on one of the structures, the combina 
tion of a latch mechanism adapted to latchingly engage 
the keeper to draw the associated door structure tightly 
closed and a control apparatus for said latch mechanism, 
said combination being mounted on the other of said 
structures, said latch mechanism including a bolt mov 
able between a latched and an unlatched position, a main 
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spring adapted to urge said latch bolt into at least one of 
its positions, and a main spring support means movable 
in one direction to energize said main spring and in the 
opposite direction to de-energize said main spring, said 
control apparatus including a movable link extending 
across the other cf said structures and adapted to re 
leasably engage said main spring Support means, spring 
means urging the latching engagement of said main 
spring support means and said link, means operatively 
connected to said link and engaging said one structure 
adjacent the hinged edge thereof and effective to move 
said link and said main spring support means engaged 
therewith in said one direction when said door structure 
is being closed thereby energizing said main Spring, and 
manually operable means for disconnecting said link and 
said main spring support means againts the action of said 
spring means to release said latch mechanism. - 

9. For use with a cabinet structure, a door structure 
hinged to said cabinet structure along one edge and a 
keeper mounted on one of said structures, the novel 
combination of a latch mechanism and a cooperating 
control apparatus therefor mounted on the other of said 
structures, said latch mechanism being adapted to en 
gage said keeper and draw the door structure tightly 
closed with respect to the cabinet structure, said latch 
mechanism including a bolt movable between a latched 
and unlatched position, an elongate spring bar, a portion 
of which is adapted to support said main spring, said 
spring bar being axially movable in one direction to 
energize said main spring and in the opposite direction 
to de-energize said main spring, said control apparatus 
including a link extending across the other of said struc 
tures and having a formation thereon adapted to re 
leasably engage said spring bar and means engaging Said 
one structure adjacent the hinged edge thereof and 
operatively connected to said link to effect movement 
of said link and said main spring support means in a di 
rection to energize said main spring when said door 
structure is being closed, spring means urging the latch 
ing engagement of said spring bar and said link and 
manually operable means for disconnecting said link and 
said main spring support means against the action of said 
spring means to de-energize said main spring and to 
release said latch mechanism. 
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