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" The™ “present invention relates generally to ‘multiple
latch 'door locking arrangements, and more partlcularly
is .directed to a spring latch arrangement which - is
especrally adapted - for “holding" massive ‘fire-resistant
doors in closed posmon even under extreme temperature
conditions.

" An_object of this invention is ‘to provxde a multiple
spring latch arrangement for mounting ‘along the edge of
a door; wherein a main latch portion thereof will be ar-
ranged to be mounted in outwardly offset relation as
compared to a plurality of co-operating spaced auxiliary
latch units, the auxiliary latch units being operable upon
actuation of the main latch units’ to retract for ‘clearing
their ‘Tespective 'door jamb striker “plates,’ whereby all
frictional  forces incidental to locking of - the sprmg
Jatches will be concentrated in the area of the main
spring ‘latch ‘to provide a relatively easily operable and
efficient door latchmg ‘mechanism ~as compared” with
prior art ‘multiple spring latch' mechanisms’ of ‘this type.

. Another ob]ect of this ‘mventxon is to provide ‘latch
operatmg means in a multiple $pring latch arrangement
of the aforesaid type including latch ‘interconnection
means adapted to be automatically disengaged “from-each
of -the respective latch means. under pre-determined ele-
vated temperature” conditions in' order to preclude ‘the
possxbxhty of such latch means belng forced into door-
opening.position as a result of wrapping of the connecnng
linkage. due’ to attamment of such elevated temperature
condltlons

Still” another ob]ect of ‘this 'invention is to’ pr0v1de a
multxple spring door latch arrangement ‘embodying an
offset’ actuatmg unit, in combination with latch operating
means provided with latch 1nterconnect10n means of the
aforesaxd type.

" Other. objects and advantages of thls 1nvent10n w111
appear in the specification heremafter )
In the drawlng L

" Fig.'1 shows a general perspectxve view of - a ﬁre door
embodylng one form of the present invention; "~

Fig, 2 is a fragmentary end- elevational v1ew of the
device shown in Fig: 1, being partially in section’to moxe

of the door 10 adjacent a side iedge thereof- (Fig.-3).~
main latch casing portion 30 will be secured to the offset
portion 28 by means of a plurality ‘of screws 32 for fur-

" ther supporting the main latch as'more’ partlcularly de-
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clearly 1llustrate the latchmg mechamsm ‘of the present )

1nvent10n
Flg 3isa fragmentary s1de elevatlonal View of the

.dev1ce ‘shown in Fig, 2 with the latch mechamsm casmg

being omitted; and, :

‘Fig. 4 is a fragmentary, sectlonal v1ew taken generally
along the line IV—IV. of Fig. 3.

. Referring . now . more partlcularly to the drawmg, ‘the
embodlment of ‘the invention illustrated . thefein’ com-
prises. a fire-resistant :door 10,- a main- latch mechanism
12, supplemental latch mechanisms 14 and. 16, latch con-

.nectlon means 18 latch handles 20 and 22, and a Iatch
casing. 24 (Flgs

, 2-and 3).

_"The main latch mechamsm 12 is shown to be mounted
on a flanged support member 26 by afﬁxatron toa central
oifset portion 28 thereof, 'the member 26 bemg secured
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by means of a plurahty of screws 29 to the upper portion &

scribed hereinafter.

-The* upper portlon of the cdsing’ 30 is provxded w1th a
crank pin 34 fixed in the walls thereof for the purpose
of ‘pivotally mounting a ‘bolt-actuating bell crank:36:
The bell crank 36 has a bolt—actuatmg arm’'38 arranged to
depend downwardly between ‘the -inner side-portion 39
of a'main bolt member 40 and the outer face of the sup-
port flange portion 28. ' An opposed crank arm 42 of
the: crank ‘36 extends away from the ‘pin 34 to prov1de
a crank actuatmg arm portion.

These crank arm portions 38 and 42 are hmxted agalnst
further clock-wise ' movement from ‘the position shown ‘in
Fig. 3 by means of a casmg—abutment portxon 43 as more
fully discussed below. - -

The main bolt member 40 is shaped in the customary
manner in order to have a cam surface portion 44 4t-its
outer end for hitting against a door jamb striking plate 81
(shown in dotted lines in Fig. 2) to cam the bolt into re-
tracted position, ‘the back end portion of the main bolt
42 being cut away to provide a recess. 44 therein into
which extends one end of ‘a compression spring sup-
porting member 46 havmg its opposite end fixed to_the
side. wall of the casing 30 (Fig. 3)- A compressron
spring member 48 fits over the support member 46 so
as to.be compressed between the side wall of the casing
30 and the base portion of the recess 44 to resiliently urgé
the main bolt 40 outwardly into its strxker plate engagmg
posmon

The inner side portion 39 of the main bolt 40 is" pro-
vided with a shoulder portion as indicated at 50 in abut-
ting relation to the rear edge portion of the depending
crank arm 38, and also a protuberance 52 in spaced rela- -
tion to the portion 50 for abutting the front edge portion
of the crank arm 38 (Fig. 3) whereby the main bolt 40
will be actuated between open and -closed positions re-
sponsive to rotary movements of the crank arm  42.
The abutment portion 43 of the. crank 36 limits pivotal
movement of the crank in a rotary clock-wise direction
50 as to retain the main bolt 40 agamst further movernent
outwardly as a result of the. resilient urge of the spring
48 and. thereby will maintain_the bolt in assembled rela-
tion while being free to be cammed backwardly during a
door closing operation as by striking the keeper plate 81.

The latch connection mechanism “18 will 1nclude a
crank actuating member 54 disposed generally parallel to
the edge of the door 10 preferably inwardly of the latch
units 12, 14 and 16 as shown in Figs. 2 and 3. 'The mem-
ber 54 is of generally elongate form bent at its upper end
into -an offset portion 54(a) as more partlcularly noted
below (Figs. 2 and 3).

The latch units 14 and 16 will be constructed in a
mander similar to that descrlbed above for the main latch
unit 12 with the exceptions noted below. . Thus, the latch
units 14 and 16 will include latch housmgs 56—58
supplemental latch bolts 66—62: compression latch. bolt
springs |64—66; pivotally mounted bell cranks 67——68
each having crank arm portions 72 and 74 and a casmg
abutment ‘portion 76; “the latch bolis each" havmg a
shoulder 78. and a protuberance 79 for engaging the
crank arm portlons 72 (Flgs 2 and 3); these parts- bemg
constructed and arranged in a mannér similar to their
corresponding - parts as described above for the main
latch 12.  One exceptron from the arrangement of ‘the
main latch 12 is that the housings 56 and 58 of the
latches 14  and 16 preferably will be affixed dlrectly to
the center and lower portions of the door 10 in- substan-
tially vertical ahgnment with the unit 12 but-being offset
from this unit'in a direction toward the mounting surface



-2 772 205

of the door 10 to. position .the, supplemental latch bolts
60 and 62 in offset relation relative to the main latch
bolts 40 thereof - for the::purpose set forth below.

Another: exoeptlon from the:-arrangement: of the main

latch: 12 is that. the latch: bolts 60 and 62 °of the- supple-
mental latches-14 and. 16.will be. provided- with. integral
spring: mounting:pedestal portions:-46(a) and. 46(b) -ex-

tendmg rearwardly from cut away recesses 44(a) and.

44(b) in:the-back end. thereof: for. supporting: the com-

pression -springs © 64—66. in . place. of mountlno ‘these.

pedestal: pornons integrally with their casings. as in the
case: of the main: latch 12, .. These pedestals '46(a), and
“46(b): will extend: through. therr respective. casings 56—58
for-abutment.against a. flange portion of a pair of spaced
angle-iron tabs: 46(0) and-46(d) fixed to the member 54
as:shown.in.Fig, 3. ~Thus, the supplemental:latch bolts
"60 and 62 will be precluded from retraction. against the

resilient urge of: their springs 64-—66 ‘except upon actua-

tion-of the main Jatch mechanism 12 into retracted posi-
tion.

As shown most clearly in Fig. 3, the crank connectmg
member: 54 -will be- pivotally connected in a manner
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more fully ‘described below, at spaced positions along

its length to-the outer ends of the respective bell ‘crank
arm portions 36—74-—74: of the respective latch mecha-
nisms 12, 14 and 16. Of course, it will be appreciated
as is commonly. known in the art that the handle members
© 20.and 22 will be mounted. on a spindle member 80
ﬁtted through the door 10 and keyed by way of example
~ to the-bell crank 74 of the latch unit 14. Thus; rotation
of the handle members 20 or 22 will simultaneously cause
all of the bell cranks to retract against the urge of their
respective spr. rings 50, 64 and 66 by virtue of their inter-
connection through the medium. of the member 54. for
the purpose of manually opéning and closing a door,
the handles and the latch: bolts of the latch arrangement
automatically. returning to their normal positions upon
release thereof.

It will be appreciated.to be a particular feature of the
present invention that by virtue of the offset mounting
of the main bolt 40, the cam portion 44 thereof will strike
the door striker. plate portron of its respectlve kéeper plate
81 (shown in dotted lines in Fig. 2) in. advance of the
arrival of the supplemental bolts 60 and 62 of the latch
units 14 and 16 at ‘their respective keeper plates 81(a)
and 81(5) (also shown in dotted lines in Fig. 2). - Thus,
for example, the intertia of the door when swung toward
closed position ‘will provide sufficient force to cause the

.

su1tab]e means so as to be mtegral with the member 54

“The lead fill 88 is provrded with wear-bushing 90 sub-

stantxally centrally thereof for supporting a connectmg
pm 92 in journaled relation therethrough. The pin 92
is headed at one end as shown at 94 for pivotally connect-
ing the crank arms as for example the arm portions 74
(Fig. 4), to the member-54 and will be provided with a
cotter pin 96 at its opposite end for retaining the parts
in assembled Telation:

Thus, upon attainment of the preselected melting point
of the above fill 88, the pivotal interconnection between
the member 54 and the bell cranks will be released.
Hence, in the event‘of a fire, or extreme-heat: condition
in the vicinity of-doors embodying:-the invention, the
multiple latches of the present latching arrangement will
become individually operable latch units whereby warp-
age of the member 54 will not be likely to cause the latch
bolts to retract to permit the door to open at. an inoppor-
tune time before. the fire. or extreme temperature condi--
tion: is brought under. control.

While one particular embodiment of the present. in-
vention has been shown and, particularly described in de-
tail herein, it will be understood that the invention is
not so limited but that- various changes and modifica-
tions may be made therein without departing from the
spirit of  the invertion or the-scope of the appended
claims. )

What is.claimed ds:

1. .In a fire-door construction, a multiple fatch bolt
door locking. arrangement compmsmg a main latch bolt
assembly openably connected to. a plurahty of supple-
mental latch bolt assemblies arran"ed in vertically dligned
relation - adjacent’ the: edge-of a fite-door, each of the

" latch. bolt assemblies having resiliently outwardly urged

bolt means and pivotally. mounted. bell crank means hav-
ing one arm of each thereof in-engagement with said bolt
means, the opposite arms of said béll crank means being
pivotally interconnécted by a link ‘member for simultane-

" ous. movements thereof, said main latch bolt assembly
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being offset laterally-away from the inside door face out
of alignment with the supplemental latch bolt assemblies
whereby the bolt means of said main latch bolt assembly

~ will ‘strike its keeper- plate in advance of the arrival of

striker plate portion of the keeper plate 81 to bear against -

the cam portion 44-of the main bolt 40 to overcome the 3

Tesilient urge of the compression spring 48 acting' thereon
and also to simultaneously pivot. the bell crank member
36 about its pivotal' mounting 34.for actuating the mem-
ber 54 to simultaneously rotate the Bell crank members
74, of the latch ‘devices 14 and 16 and thereby. to retract
their respective latch bolts 60 and 62 in advance of théir
arrival-at the door jamb.

_ Therefore, by virtue. of the above described arrange-
ment, frictional contacts betweén the bolts 60. and 62 and
their Tespective' keeper plates 81(a) ‘and 81(b) will ‘be
avoided to provide an 1mproved highly: efficient miiltiple
bolt door locking arrangement’in. which the number of
wear points along the door jamb will be reduceéd,  This
will, of course;, redice maintanence costs and will also
: mcrease the useful life of locking atrangements embody-
mg the invention. More _particularly, the single frictional
camming surface makes it possible for all three bolts to
Be operated simultafieously by normial door closmg forces.
) _Anolther importdnt feature of ‘the present “inveéntion
lies in the means for effecting interconnection between
the ‘crank operating’ member 54. and the bell cranks
36—~67——68 As shown in'the enlarged detail: of Fig. 4,
the member 54, will be prov1ded withi: a plurality of elon-

’.gate slots. 82,84 and- 86. - These-slots will be filled with -

@ IQW‘m_eltlng material- 88; as for- example Tead; by any
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the bolt means of the supplemental latch bolt assemblies

5 at their respective kéeper plates, whereby the bolt means

in said ‘main latch bolt assembly will be retracted-upon
striking its keeper plate and.thereby simultaneously re-
tract the bolt means of the stipplemental latch bolt assem-
blies. out of contact With their respective Keeper plates.

2. In a fire-ddor construction, a ‘multiple bolt door
locking arrangement incliding a main bolt, a plurality
of supplemental. bolts arranged in vertically aligned- re-
lation adjacent the edge ‘of a fire-door, resilient means
urging said bolts into door closing position, a plurality
of bell crank means being pivotally mounted in connec-
tion. with said door bolts for movements therewith, means
pivotally interconnecting said bell crank means so that
movement of one of said bolts against the urge of said
resilient 'means’ will correspondingly retract the other
bolts, - said main bolt being mounted- inwardly relative
to the other bolts so as to strike its door jamb keeper
plate in advance ‘of the arrival-of the other bolts whereby
the other bolt means will ‘be sunultaneously retracted for
ﬁttmg into their respective keeper. plates

3. In-a fire-door’ construction, in combination, a plu-
rality of spring-pressed bolts in operably interconnected
relation for simultaneous retracting movements -respon-

‘'sive’ to_actuation of any one thereof; door jamb keeper

plates having @ bolt striking portion, one of said bolts
being ‘positionally offset ot of alrgnment with: the ‘re-

“maining latch bolts in order that the former' will strike

said striking pornon of its Tespective keeper plate in ad-
vance “of the remaining 1atch bolts relative to their re-
g 8 g portions 5o as. to ‘caise said other latch
bolts.to. retract to clear their respectlve keeper plate strik-
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ing portions incidental to a_door closing operation so as
to be fitted into their keeper plates with substantially no
frictional contact therebetween. : _

4. In a fire-door -construction provided with a plurality
of ‘spring latch bolt means at spaced intervals along a
side edge thereof, bell cranks each having one arm in
engagement with a corresponding: bolt means, the other
arms of said bell cranks being pivotally connected to an
elongate link member by means of a pin member jour-
nalled in a bushing supported in-a bushing support por-
tion of said link member, the bushing support portion
having a preselected melting point, said bolt means being
linked for simultaneous operation except upon attain-
ment of said melting point of said bushing support por-
tion whereby warping of said link member due to elevated
temperatures will not actuate said bolt means to open
the fire-door.

5. In a fire-door construction, a plurality of spring
latch. bolt means mounted at spaced intervals along a
side edge of a fire door, latch bolt actuating means being
in operably interconnected relation with each of said
latch bolt means for mnormal simultaneous actuation
thereof, said latch bolt actuating means being arranged
to embody a relatively low melting point material at
spaced positions therein for supporting each of the points
of interconnection thereof with each of said spring latch
bolts in order that upon occurrence of -a temperature
above said melting point in the vicinity 'of the fire-door
said ‘supporting material embodied. in said member will
melt to release said points of interconnection.

6. In a fire-door construction, a multiple latch door
locking arrangement comprising a main bolt, a plurality
of supplemental bolts, said bolts being arranged in ver-
tically aligned relation adjacent the edge of a fire-door,
keeper plate means associated with the door jamb, spring
means resiliently urging each of said bolts outwardly into
door closing position, means pivotally interconnected to
said bolts for mormal simultaneous actuation thereof,
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said means being-arranged to embody a low melting point
material for normally supporting the pivotal connections

" thereof  with said bolts whereas upon the .occurrence of

temperatures above the melting point said material will
melt to operably disengage said means from said bolts,
said main bolt being offset out of alignment with the
supplemental bolts. in ‘a direction away. from the inside
face of the door so that said main bolt will strike said
keeper plate means in advance of the arrival of the sup-
plemental bolts thereat during closing of the door where-
by said main bolt will be retracted as a result of striking
said keeper plate means and thereby will simultaneously
retract the supplemental bolts out of contact therewith.

7. In a fire-deor construction, a plurality of spring
pressed latch bolts mounted at spaced intervals along a
side edge of the fire door, a door jamb, keeper plates
mounted in said door jamb in horizontal alignment with
said latch bolts, one -of said keeper plates being laterally
offset in the direction ‘of approach of said latch bolts,
first means associated with one of said latch bolts for
manual - retraction -thereof, second means- connected to
said - bolts to normally permit simultaneous actuating
movements thereof responsive both to manual operation
of said first means and retraction -of one of said bolts as
by ‘camming it ‘to retract incidental to its" striking the
offset keeper plate in the door jamb, said second means
incorporating-a low melting point material arranged for
normal support of the points of connection with said
bolts ‘and operable release thereof upon attainment of
the melting point temperature in the vicinity of the door.
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