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UNITED STATES

2,384,276

PATENT -OFFICE

2,384,216
" MUETIPLE-ENGAGEMENT-EATCH

~John :R.. Burbridge, -Kenosha, ~Wis., :assignor -.of
.-oneshalf to: Stanley . D.:Eilenberger,-Kenosha,

“Wis.

:Application-September 27,1943;:Serial-No.-504;010

1Y €laims.

“This‘invention-relates to: an improved-latching
~device for-use'on~doors and in particular for-use
on such’doors as are used-on moving conveyanes,
+as’ for-example on-railroad cars-and: automobiles
- gnd-thelike. : It is-commonly known that where
“-doors ~are < subject“to-vVibration it -is-difficult to
“prevent such- doors’ from-rattling,”due-to play-in
“thelatching'device. " There are methods avdilable
“for--overcoming* this difficulty, such-as, “for-ex-
- ample; the commonly used’ hydrailic‘door checks
-which-are-oftenadjusteéd to exert siifficient pres-
~sure-against-the door to--prevent-stch- rattling,
-irrespective of-play in the-latching-device.
-“While non=rattle - latching~devices~have:-been
“known and uséd-prior-to-'this-invention,- such
“devices have, ‘in+general; been unsatisfactory-or
“expensive to-manufacture; or-both. “The present

invention discloses a device for maintaining-inti-

mate contact between the-latching pawl-and-the
~striking - -plate, - without ~resorting 'to - excessive
-spring-pressure in the-door-check- normally -used
~10"imsure ‘closure of g/ door. ~'In addition to the
“improved: method -of ‘maintaining intimate con-
"tact-between' 'the latching- pawl-and the-striking
~plate;-my-improved-latching device- also-includes
o -new~and neovellatch ‘release -which ‘may*-be
operated*wtha minimum of-applied force.
‘It is well known' that numerous latching-de-
+vices nowin common ‘use, -especizglly on convey-

~ances:such- as railroad cars, make use of*heavy "

~ spring: pressure ‘on-both‘the- door-closure-device
sand-on the latching pawl. *“This is a serious dis-
~advantage “in that" considerable “force>must™be
- applied to ‘the latch release-handle in-order to

> release the -latching pawl-and; in addition, con--

“siderable’ force must be applied-to open the:door

against the-“door -closure :device spring” pressure.
“This heavy spring pressure is used to-insure firm
- closure of the-door and to-insure intimate con-
~tact-between the latching pawl and the striking
~plate and, ‘while such' heayy spring;pressure. is
“éffective forthe intended purpose, it 6ffers a ser-
- ious”disadvantage in that considerable strength
*-is~requiréd to -open “the”door, “which results in

-congsiderable;inconvenience; which is particularly

-s0~when"the person ‘desiring to open. the. door is
“hanrdicapped with packages.

: My inventionis.designed to provide firm closure
-of a~door-without “resorting to excessive spring

~ pressure-and- alsoto - provide for- easy “opening-

~'of a door without exerting consideriable force.
A principal object of my invention is to provide
. a latching "device: which ' will provide intimate

»contact between the latching pawl and the stmk- 5

Ting; plate

(CL 292—254)

sA-further ‘object-of my invention is to-previde
-g+latehing ‘device~which-may: be released--with
- g minimum--of - effort.

=A<still*further-object -of my -invention-is- to

5 ~provide s-latching device: which-may-be released
~-by-moving ‘the ‘release-haridle through:a much
-smaler ~distance than: normsally required -with
" Jatehing ‘devices-using: relatively - heavy - spring
--pressure-against the-latching pawl.

10 A -still’ further ‘object ‘of-my invention -is: to
~.combine -any-or-&ll-of the foregoing objects in.a
-single datching: device. -Additional- objects-will
whecome-apparent-in-view- of the followmg deta,ﬂed
~description.

15 =Briéfly, ~my -invention-comprises-a multiple

latching pawl where-each -latching- pawl is:--pro-
-jected-by- a- separate-spring, said multiple-pawl
~engaging- a- multiple engagement- striking- plate
-inssuch-a-manner- that -positive engagement is
20+ afforded for-any -degree of closure of the-door.
“The design--of ‘the -engagement pawls and:the
~multiple -striking-plate -is-such-that for- a-condi-
~tion'where the‘door is-closed sufficiently to zfford
initial engagement, any further-movement-of the

26+door;¥from -vibration; - for-example,-will result in

wgdditional-engagement and thus-provide a-tighter
~‘closure ‘than was-initially afforded.
“This-invention -will-be best understood-in- con-
-sideration-of 'the’ following:-detailed-description,
30.in-view of-the-accompanying- drawings forming
a part of the application. Nevertheless, it isun-
derstood that the invention-is not confined tothe
“disclosure; being-susceptible to-such changes-and
~madifications- as-define--no material departure

.85-from+the -salient ‘features of the -invention as

--expressed: in'-the-appended-‘claims.
In the drawings:
»Figure- 1 s -a- top-cross: section view -showing
: the: multiple pawl-section of my latching-device

.40 -mounted-in-‘the-door - jamb or -frame,- and the

~miiltiple engagement striking-plate; together with
‘the-pawl- release-mechanism,  mounted on the
#door;‘this view~being-for a-condition where the
-door is-not-completely closed.
- “Fighre-2-is ‘a top cross section-view similar to
<“thatshown-by-Figure 1; this view representing a
condmon “where the ‘door is. tightly closed.
Pigure - 3-represents -a top cross section view
-~similar-to'Figure 1for a corndition where the pawl
50 release-mechanism: is' in the  operated position,
-showing the pawls r.eleased and the door partly
open
~Pigure 4-is- 3 phantom side view showing detail
. of:the pawl release mechanism.. -
oPigure 5 is & front view of the multiple engage-




2 .
ment striking plate with the pawl release mecha-
nism in the nonoperated position.

Figure 6 is a top cross section view of the mul-
tiple striking plate showing the multiple pawls
in the engaged position with the pawl release
mechanism in the non-operated position.

Figure 7 is a front view of the multiple striking
plate showing the pawl release mechanism in the
operated position.

Figure 8 is a top cross section view of the mul-
tiple striking plate showing the multiple pawl in
the operated position, with the multiple pawls
disengaged. .

Referring now in particular to Pigure 1, a sec-
tion of the door jamb or frame is represented by {
and the latch mounting case by 2. The engage-
ment pawls are represented by 3 and 5, where 5
is the primary engagement pawl and 3 the sec-
ondary engagement pawl. The pawl springs are
represented by 6 and 1 where 6 is the primary
pawl spring and 7 the secondary pawl spring. The
latch mounting screws are represented by 4 and
the door stop by 8. * A sectional view of the door
is represented by 8 where (2 represents the mul-
tiple engagement striking plate, the engagement
teeth being represented by 13, 14, 19 and 20, four
such engagement teeth being shown in the draw-
ing, it being understood. that any desired num-

2,384,276
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ber of such engagement teeth may be used. The .

pawl release dog is represented. by 15, the pawl
release operating:cam by 18, the pawl release
dog fulcrum by {6, and the pawl release return
springs by (1. The striking plate mounting
screws are represented by I, and the pawl
release operating handle by 10.

Figure 1 represents a condition where door 9 is
not completely closed, the space 22 between door
9 and door stop .8 being representative of a
condition- where the door 9 is almost, but not
completely, in contact with the door stop 8. It
is well known that such a condition will allow the
door to rattle, where the usual type of smgle
engagement latch is. used. .

In the partly closed top cross sectlon view of
Figure 1, actual engagement is between primary
pawl 5 and engagement tooth- 20. Secondary en-
gagement pawl 3 is shown: partly depressed and,
while secondary pawl 3 is not actually engaged,
it acts to strengthen the engagement made by
primary pawl 5. - . L

Referring now in particular to Figure 2 which
is identical to Figure 1, except that space 22 in
Figure 1 has now been eliminated by complete

closure of the door, complete closure being rep-

resented by engagement of secondary pawl 3 with
latching tooth 19. :

The entire latching mechanism as represented,
by Figures 1 and 2, is so designed as to afford eight

engagement positions. The number.of engage-: -

ment positions afforded will always be the prod-
uct of the number of pawls used and the number
of teeth in the multiple engagement striking
plate. For purposes of example, the total num-

ber of engagements represented is eight, it being -

understood that any number of engagements may
be used, this feature being a function of. design
and in part a function of the purpose for which
the latching device is intended. For example, for

a condition where three pawls were used in con- -

junection with a five tooth striking plate, a total of
fifteen engagements would be offered, as. com-
-pared to the usual type of latching device, many
of which depend on a single engagement latch

A practical result of this design is'that a slight-;

" movement of the door, from any catse, will result
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in tighter closure of the door. For example, in
Figures 1 and 2, where a total of eight engage-
ments is shown, a movement of % of the total
engagement distance will afford a further en-
gagement. A further practical result obtained
by the use of my latching device is that positive
engagement is always afforded, irrespective of

‘alinement of the door with the latching device,

It is commonly known that with the usual type
of latching device misalinement of the door re-

~sults in a condition where the latching pawl does

not engage the striking plate, and this is usually
so irrespective of the form of misalinement. For
example, in one common form of latching device
where the pawl engagement is made through the
striking plate, a slight sag in the door will result
in a condition where the pawl strikes the solid
part of the striking plate and no engagement
is possible.

A further difficulty often encountered in this
type of latching device is a condition where the
alinement between the door and the door stop is
such that the door cannot be closed sufficiently
to allow the engagement pawl to project through
the striking plate, and this also results in a condi-
tion: where no engagement is possible. Difficul-
ties of the type cited above cannot occur with my
improved latching device. -Due to the multiple
engagement feature, exact alinement between the
door and the door stop is of little importance.
This is also true in respect to vertical alinement,
as the boundaries of the striking plate are not ab-
solutely defined, and engagement will be afforded
for any condition where the pawl meets with the
striking plate so that for any condition where a
door will close at all positive engagement will be
afforded.

Referring now in partlcular to Pigure 3, the
pawl release mechanism is shown in the operated
position where handle 10 has been turned at
right angles to the release position represented
in Figures 1 and.2. Cam {8 is formed as an
integral part of handle 10 and in the operated
position cam 18 exerts pressure against movable
dog 15, causing said movable dog {5 to project
through an opening provided in striking plate
12, and so causing said movable dog to exert
pressure against latching pawls 3 and 5, so that
said pawls are no longer engaged with any of the
latching teeth of the striking plate. The space
23 in Figure 3 represents the -door in a partly
opened position and with the pawl release mech-
anism in the position shown in Figure 3 the door
may be completely opened and, upon .release of
handle 10, pawl release dog 15 will be returned
to the non-operated position by springs 7.

The construction of this pawl release mecha-
nism will be further clarified from a considera-
tion of Figure 4, which is a side phantom view
clearly showing the relationship -between handle
10, cam 8, pawl release dog. 15, release dog ful-
crum 16, striking plate 12 and secondary pawl 3.

The operation. of this pawl release mechanism
will be further clarified in view of Figures 5 and 6,
where Figure 5 represents a front view of striking
plate 12 clearly showing opening 2! provided in
striking plate 12, with pawl release dog 5 in the
non-operated posmon the design being such that
in the non-operated position, pawl release dog 15
is flush with or below the surface of .striking
plate 12.

Figure 6is a top Cross sectmn view represent-
ing the same condition as that represented by
Figure 5 and clearly showing the engagement of
secondary latching pawl 3 with latching tooth
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14, with pawl releaee dog‘ F5insthe ful non-'oper~ whilethe second-.spring will cause thée beveled
ated: pésiti énd of :the other pawl:to enterian adjacent noteh
U Refefring: more pa,i:‘ticuleﬂy . Figs. Lo 2t a.nd arnd hold: the closure against’ movement; and
6; it Will e séén. that thie teetly 13, 14-and H9 will mieans ‘on: the closure adapted: when operafedito
a6t-as guides for séparating the outer eds of the ; force:the beveled entds of the.pawls out. of:said
PAWIS & ani@ § When'tlie outer ends’ of the.pawls neotches: when it isdesired to ‘open said closure.:
stradgdlé a. todth g shown in Figs: 294nd 6, +TH =2, A latchingiarrangement foria. closure mov-.
othie words; ‘When the outer:erd of the' pawl:5 ably meunted’ in g*frame, comprising & casing.in
Hoves ‘over onie-of the teeth, the free end of the the frame, a. pair-of latch pawls slidably mounted:
tootlE Will be' engaged-between ‘the free ends of jg in-the casing,.a catch on the-closure having a
the pawls ‘¥ and b s¢that the pawl ¥ will Frove series. of notches, a spring urging both pawls to<
itito -otre -noteh- while- the pawl 5 will #ove: inte wards the eatch, a second spring urging one pawl:
Gh a,djaeent notch  separated:: by -the~ ghiding toward:the eatch independently of the first sprmg,
meégns- 61 'teoth: - Ont the:othér:handi beéth: pawls thé outer ends of the pawls being beveled: so-that:
iy effter a'single notch between & palr of teéth: 15 both beveled: ‘ends: of said pawls.will enter’-a’

< Referring aow fo Figure ' 5 view sithilarste sinigle neteh ‘ortong beveled end of ‘orie pawl will
thst of ‘Figure B.is- shown- except thatspawl reé= . gnfer: said- notch. wwhiles the: second spring!: wilk
lease @0~ 5 i mow:in the- ‘operated’ position afid ¢duse-the beveled end of the other pawl td:ehiter
prmects {hrough -opening 24 i strikingiplate iz an- adjacent. noteh: to Lield” the closure’ agdinst:
to. &-distance slightly- above -the -maxifmum-ex- sy movement, and means on the -closure, adapted
tenision: of latching teeth ‘F3, 14, 19-5nd 20, “Fig< when: operated to force-the bevelediends of the:
Hre § represerits a top: éross section:Wiew forthe pawls out of said notches when 1t i § C
condition represented by Figure 7, where: pa'_wl vopen ‘said elosure; - S
reledse dog £5-is in-the fully operated-position, S84 A tatehing” arrangement fer 3 closuremovs:
thiis - éompletely’ disengaging latehing pawls-8 .- ably mounted in-a’ frame,-eomprising: a: pair cofl
aniet -5 flom ‘the envagement teeth ef stnkmg lateh p‘ths shdably mounted i the framé X
plate 2. :

“In view of the foregoxng descrlptmn it-is ap~ :
parent that my improved latchmg devwe‘; VET- spring actmg o’ one of -the: pawlsv to proJec the»
eomeés nunierous-difficulties inherent with previ- 5 outér: ‘erfds -of both bawly frothithe’ frame) argec
oty Iatching devices  and, while “my- ithproved ond’ sprmg betwee"l the' shoulders for’ forcmg*the
Iatching device is! pnmanly intended: for- condl- . “of:
tiotis-where the'door may be subject to Vibration; frame, the outer ends of-the pawls bemrt Beveled
such as on & moving coriveyance; it {s- understood’ so-that-both beveled-ends’ of’ said pawlsi Wil eni
that such a latching device may ‘also be used on 35 te‘r a sxngle notch or’ ore beveled end»of one pawF
any type of door where positive ldtching is an ad= 4
vantage. For example, such & la,tchlng devme‘
may ‘be manufactured economically ‘for use-on  ah adJacent netch ‘afid hold the closure against
doors of the type usually employed in dwelhngs- moVement and means on —the closure e,daptedT
shd other buildings and, wlnle such’ doors are ot 4( i i
noimally subject tovibration, my miproved 1ate :
ing device-offers advantages not-found*in’ prev1-
ous devices of the class described.

‘In the drawings,; the striking plate and pawl )
release mechanism' is showrn mounted in the door, 43
with the co-operating latching pawls: mounted in-
the door jamb-or frame, it being- understood that
this arrangetnent may be reversed if desired!
With feversed rounting, ire, mountmg opposite
to-that shown in the" drawmgs the pawl release

.....

> of“the pawls bemg bevéled so that both beveled“

handle ‘would appear on' the déor-frame: o cas-{ ends of sald pawls w1ll enter a smgle notc’
ing rather than on the door and, for ‘certain pur= D

poses, this-reverse mounting offers deﬁmte a,d-'j wh_le ‘the second sprmg w111 cause th
vantages; it being ‘understood that for the pur-i end of the-other pawl to enter an ‘adjace

poses of this invention it'is of no material im-' 5% g and Hold, the same against ‘movement, & releés}'"'
portance which type of mounting is employed 1ng dog mova;bly mounted e “the “clostire” andj :
- The above examples are Tor the purpose of i ‘cat
lustrating’ some of the' methods -and means )y
whlch the broad purposes of the mventwn maﬁy
be: catried out and are-not to'be deemed as re-
strictive in -any manner, Other: modlﬁcatmns_f
and alternatives will oceur to those skilled i thej
art’ without departing from the’ scope of the m-;
vention'as defined by the followmg clalms',“ .
Iclaim: e
1. A la,tchmg arrangement for a closure mov- by
ably mounted in a figme, comprising a pair of edge “of the ‘door’ when ‘said’ door- is moved to-
pawls slidably mounted in the frame, a catch on wards closing position, springs projecting the

.opened
5 A’ htchmg arrangement for

she closure having a series of motches, a spring beveled ends of the pawls outwardly from the
urging both pawls towards the catch, a second 70 frame, a catch on the free edge of the door and
spring urging one pawl toward the cafch inde- provided with notches adapted to be engaged suc.

pendently of the first spring, the outer ends of - cessively by the beveled ends of the pawls for
the pawls being beveled so that both beveled holding the door against movement during-pro-
ends. of said pawls will enter a single noteh, or gressive stages of closing, means on the door and
one beveled end of one pan will enter said notch 75 adapted to be moved outwardly therefrom. for
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forcing’ the outer ends -of :the pawls fromthe
notches:: to: permit .opening. of the  door,.;and
means: for:-operating the last-mentioned means.
=16, Arlatching arrangement for.a door movably
mounted: in :a. {frame, comprising  a. plurality: of
latch pawls.in. slidable contact in the frame, hav-
ing: outer. beveled: ends - projecting ' beyond the
frame:.and adapted to be.engaged: by the. free
edge.of the door .when said door :is moved to-
wards closlng position,; - springs. proJectmg the
beveled _ends of the pawls outwardly . from. the.
frame; a-.catch on_the_ free edge of the door and
provided with notches adapted to-be. engaged
successively by the beveled-ends of the pawls for,
holding the door-against movement during pro-
gressive, stages of closing, means on‘the door and
adapted: to. be.moved outwardly -therefrom for
forcing. the .outer:ends of the pawls from -the
naofehes to. permlt opening of the:dogor; said latch,
having a passage through which said means..is
movable, and: means for: operatmg the last-men-
tioned:means.

7. A latchmg arrangement for a d001 mov-
ably..mounted in a frame, comprising a, catch”on
the door, a ;pair of latch pawls slidable in -the
frame, having outer beveled ends: projecting be-
yond, the frame and: adapted to be engaged. by
the catch. when said door is moved towards clos-
ing: posmon interengaging shoulders between the
pawls. to provide for simultaneous movement of
both- pawls a spring acting on one pawl for caus-

ably -mounted in. a frame, comprising: a pair of
latch pawls slidable in the frame, and-having the
outer: ends projecting:'from-the:frame, a catch

- on. the closure having a series of: spaced nofches

10

15

20

and: alternately : disposed  teeth, the projecting

_ends-of the latch pawls being in close:associa~

tion and:tapered so:that both ends.may be re=
ceived; by :a :notch,: resilient means urging-the

pawls. outwardly: toward the. notches, said .catch
having .a, passage therethrough, a releasing dog
pivotally: mounted in: the ‘door, :springs retaining
the dog-in an-inoperative.position, an operating
shaft provided with a cam adapted to engage the
dog-when said shaft is.operated for forcing said
the _ends_ of. the latch pawls to move,sard ends
out of the notches to permit opening of the.door,
said cooperating ends of the pawls adapted to
be seated in the. single notch or to span a. tooth
so- that: each. end will be received in-a separate

) notch at opposrte sides of .the tooth when the

door 1s being. moved through progressive stages
of closmg B
. 10.A latch.mg arrangement for a closure 1n-

_cluding a movable door and a frame constitut-

- ing the main elements of said closure comprising

30

ing; outward projection. of both pawls, a spring

between the. .shoulders for causing 1ndependent
outward pro.lectron of the other pawl; said catch
bemg provrded with spaced teeth and conespond-
ing notches, adapted to be engaged successively
by, the beveled ends of ‘the pawls so that said
pawls enter a. smgle notch-or; be gulded by a
tooth so that. each pawl will enter a separate
notch for holdmer the door against movement
dunng progre551ve stages of closure, means.adapt-
ed to be projected from the door for movmg the’
pawls to an inoperative. posmon ‘and means “for
operatmg the last-mentioned means.

8. A latchmg arrangement for a closure 1n-

‘cludmg a movable door .and a frame formlng

the main . elements of said closure, a ‘catch on
one of the elements a.pair of slidable latch pawls

havmg beveled ends projecting from the other:
element and adapted to be engaged by the catch’

when the door is moved toward closing position,
mter-engaglng means between the.pawls to cause
s1multaneous outward movement of both pawls,

'spring. Urging both pawls outwardly of their
supportmg element, a sprmg tending to urge one

of, the pawls outwa1 dly independently of the other:

awl, said, catch ‘being provxded with alternately

pa
dxsposed téeth and notches adapted ‘to. be suc-

cessively engaged by the pawls $6 that said pawls
w111 enter a singlé notch or he guided by a tooth’
s0 that each pawl will enter a Separate notch
for holding the door securely during progressive
stages of closing, meahs adapted to be projected
from. the catch for moving the pawls to inoper-.

ative posxtions and means for operatlng the last-'

mentloned means,

A 'atchmg arrangement for 8 closure mOV-‘
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a pair of latching pawls slidably mounted in one
element, a resilient means urging the pawls out-
Wardly of said element the other element being
prov1ded rw1th teeth ..and - alternately disposed
spaced notches sald notches adapted to, be en-
gaged s1multaneously by “the prOJected ends of
the pawls when the door is progressively closed
a. second resment means urging one pawl far-:
ther outwardly of the other pawl so that at times
one pawl may he’ recelved by .one notch and the
other pavwl may e recelved by an adJacent notch
with the pawls straddhng a tooth, one pawl at
least always actlng to prevent opening of .the
door,, and means on the second-mentioned ele-.
ment for forcmg the pawls on the other. element
to moperatlve posmons to perm1t opening. of the
door.

11, A latchmg arrangement f01 a closure m—
cludrng a movable door and a frame Lformmg the
mam elements of said closure, comprising a catch
on. one of the elements, a plurality of shda.’ble‘
means -projecting from the other elements and
engageable with the catch when the door is moved
toward ‘closing posmon .cooperative means on
the. plurahty of slidable means for causmg si-
multaneous ‘outward movement of all of slidable
means .means tendmg to urge one of the shda.ble
means outwardly ‘and mdependently of the other,
Slldanle means sa1d cateh’ belng prov1ded W1th,

_spaced notches.and. gu1d1ng means adapted to be

engaged successwely by the plurality of shdable‘
means 5o that all'of the prOJected slidable means,
w1ll enter a single notch or each slidable means,

will be, forced to enter” a separate notch and strad-.

dle th gu1d1ng Theahs f01 holdmg the door ‘se-
ring prog1esswe stages of closmg, and.
means 0N the ﬁrst-mentroned element for _caus-,
ing -thé prOJected slldable means on the other
element to moperatlve positions,

© JOHN E. BURBRIDGE.




