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This invention relates to toggle bolt latches, and in. 
cluded in the objects of this invention are: 

First, to provide a toggle bolt latch which is particu 
larly adapted for externally ?ush installation in a con 
toured structure, such as an aircraft wing, fuselage, or 
appendage, so that when in its closed position the latch 
is completely ?ush with the surrounding structure. 

Second, to provide a toggle bolt latch which provides 
free movement of the latch handle between its ?ush posi 
tion and a manually accessible position so that when de~ 
sired the latch may be readily operated. 

Third, to provide a latch of this type wherein loads 
imposed on the latching element when in its locked posi 
tion are resisted by a lever and stop means and directly 
transmitted to the mounting. frame structure, the oper 
ating handle being so varranged as to be essentially free 
of such loads. 

Fourth, to provide a particularly compact latch capa 
ble of securely latching component structures under con 
ditions of excessive loads, such as are encountered by 
supersonic aircraft. 
With the above and other objects in view, ‘as may 

appear hereinafter, reference is directed to the accom 
panying drawings in which: 

Figure 1 is a side view of the latch in its latching 
position, indicating by dotted lines the free travel of 
the handle member and indicating fragmentarily and by 
broken lines the outline of the structure in which the 
latch is mounted; ‘ 

Fig. 2 is a bottom view of the latch structure; 
Figs. 3, 4 and 5 arejtransverse sectional views through 

3-3, 4-4, 5—5, respectively, of Fig. 1; 
Fig. 6 is a side view of the latch similar to Fig. 1, 

but showing the latch in its open position and indicating 
friagmentarily and by broken lines adjacent portions of 
the structure in which the latch is mounted. 
The toggle ‘bolt latch includes a pair of side plates 1 

which are joined by a pair of journal bushings 2 and 
3 to form a frame structure. The journal bushings are 
tubular to receive mounting bolts 4 for attachment to 
the adjacent structure in any suitable manner, not indi~ 
cated. 

Pivotally mounted on the journal bushing 2 is a pair 
of toggle latch arms 5 which are separated on the bush 
ing and held adjacent the side plates 1 by a sleeve 6. 
The extremities of the toggle latch arms 5 ‘are joined 
by a latch pin 7. 
Mounted on the journal bushing 3 is a pair of lever 

members 8 spaced by a sleeve 9. The lever members are 
pivoted intermediate their ends to form arms 10 which 
are joined through a journal pin 11 to one end of a 
link 12, the other end of which is connected by a journal 
pin 13 to the toggle latch arms 5. The link member 
12 is located in the space between the pairs of lever 
members 8 and toggle latch arms 5. 

The remaining arms 14 of the lever members 8 
move.to and from engagement with a stop pin 15, so 
located that when the arms 14 engage the stop pin 
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the axis of the journal pin 11 occupies a slightly- off 
center position relative to the axis of the journal blushing 
3 and the journal pin 13. In such position, the latch pin 
7 and the extremities of the toggle latch arms 5 are 
locked in position against any loads that may be imposed 
thereon. ' 

A handle 16 is provided which may be formed of 
sheet metal and channel-shape in cross section, thus com 
prising side ?anges 17 and 18 connected ‘by a cross web 
19. The side ?anges 17 are journaled near one end 
of the handle on the journal bushing 3. Their extremities 
are provided with arcuate slots 20 which ?t over the 
extremities of the journal pin 11, so that the handle 16 is 
capable of moving the journal pin 11 but is capable of 
free motion determined by the length of the slots 20. 
The handle 16 extends longitudinally a substantial dis 

tance from the side plates 1, the web. 19 projecting be 
yond the side ?anges 1'7 and 18. At this extremity the 
web 19 is provided with a screw aperture 21 which re 
ceives a screw or other suitable fastening device, not 
shown, for the purpose of securing the handle to a 
surrounding structure. 
A spring 22 is wrapped about the sleeve 9 and bears 

between the handle web 19 and stop pin 15 so as to 
urgethe handle toward the limit of its free motion, indi 
catedrby the dotted line position thereof in Fig. 1. 

()peration of the toggle bolt latch is as follows: 
The latch is intended to be mounted in a contoured 

structure, such as an aircraft fuselage or wing, or ap 
pendage. It is essential that the web of the handle 16 be 
substantially ?ush with the surrounding structure; for 
that reason the side ?anges 17 and 18 may not be 
identical but‘may be varied in construction, so that the 
transverse surface of the web 19' may be angularly re 
lated to the remaining elements of the latch and con 
form to the surrounding structure, as indicated best in 
Figs. 3, 4, and 5. Also the handle may be longitudinally 
curved. The shape and form of the handle may vary 
considerably without affecting its operative relationship 
with the other elements of the latch. 
The toggle latch arms 5 may also vary in length and 

shape so as to engage hooks, such as that designated A 
in Fig. 6, or other elements, companion to the latch pin 
7. When the latch is in its closed or operating posi 
tion, the toggle latch arms 5 are extended and the latch 
pin 7 is in engagement with an appropriate companion 
element. 
The link 12 is so disposed that the journal pin 11 is 

slightly past center with respect to the journal bushing 
3 and journal pin 13 with the arms 14 of the lever mem 
bers 3 bearing against the stop pin 15. In such position 
it is impossible to move the toggle latch arms ‘5 by en 
gagement with their extremities of any non-descructive 
force. Under such conditions no load is imposed on the 
handle 16. However, the extremity of the handle is se 
cured by a suitable screw or other fastening device, not 
shown. 
When it is desired to open the latch, the screw or fasten 

ing device retaining the handle 16 is disconnected, where 
upon the spring 22 urges the handle to a manually ac 
cessible position, such as the dotted line position shown 
in Fig. 1. The handle may then be moved manually to 
the solid line position shown in Fig. 6. This movement 
causes the ends of the slot 20 to engage the journal pin 
11 and move the journal pin clockwise, as shown in the 
drawings, from the position shown in Fig. 1 to the posi 
tion shown in Fig. 6. In so doing, the link 12 pivots the 
toggle latch arms '5 in a clockwise direction, as viewed in 
the drawings, so as to disengage the latch pin 7 from its 
companion element. To return the latch to its locking 
position, the movement of the handle 16 is reversed. 
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It should be noted that while the latch, when in its 
closed position, normally imposes no load on the handle 
16, should there be a counter-clockwiseload imposed on 
the link 12 to cause-it to pivot about its journal pin 13, 
such movement is resisted by the handle 16 and the fasten 
ing device which connects the handle to the surrounding 
structure. _ 

While a particular embodiment of this invention has 
been shown and described, it is not intended to limit the 
same to the exact details of the construction set forth, and 
it embraces such changes, modi?cations, and equivalents 
of ‘the parts and their formation and arrangement as come 
within the purview of the appended claims. 
What is claimed is: 
1. A toggle bolt latch, comprising: a mounting frame 

adapted for ?xed installation in a surrounding structure; 
a handle lever having a handle end and an operating end, 
said handle lever disposed within said frame and ful 
crumed about a ?rst ?xed axis intermediate its ends be 
tween a position flush with said structure and an angular 
position wherein said handle end extends from said struc 
ture and the operating end is depressed into said structure; 
a toggle element journaled in said frame about a second 
?xed axis; a lever member journaled with said handle 
lever about said ?rst ?xed axis and extending to said op 
erating end thereof; a link member joining s'aid lever 
member and toggle element for moving said toggle ele 
ment between an extended and a retracted position on 
movement of said lever member and link member; and 
a lost motion connection between said lever member and 
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said handle lever to permit limited free movement of said , 
handle lever thereby to raise said handle end thereof for 
manual engagement before retraction of said toggle ele 
ment. 

2. A toggle bolt latch, comprising: a mounting frame 
adapted for ?xed installation in a surrounding structure, 
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4 
said mounting frame including a pair of side plates, a 
pair of spaced journals extending between said side plates 
and de?ning ?rst and second ?xed axes, and a stop also 
extending between said plates spaced from the side of 
the ?rst axis journal remote from the second ?xed axis 
journal; a toggle latch lever pivotally mounted at one end 
on said second ?xed axis journal and movable between 
a latching position, wherein the extended end of said 
toggle latch lever is spaced from the side of said second 
axis journal remote from the ?rst axis journal and an 
angularly related free position; a stop lever pivotally 
mounted on said ?rst axis journal having an arm engag 
ing said stop when‘said stop lever is in a position corre 
sponding to the latching position of said latch lever; a 
link pivotally joining said latch lever and stopvlever, said 
link being connected to the end of said stop lever remote 
from said stop engaging arm and to said latch lever inter— 
mediate its ends, the pivotal connection between said link 
and stop lever adapted to occupy a predetermined over 
center position with respect to its pivotal connection with 
said latch lever and said ?rst axis journal when said latch 
lever is in its latching position and said stop lever arm is 
in engagement with said stop; and a handle lever pivotally 
mounted intermediate its ends on said ?rst axis and in 
cluding an arm having a lost motion slot coinciding with 
the connection between said link and stop lever to per 
mit limited free movement of said handle lever. 
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