2,291,402

R. A. MILLER
LATCH CONSTRUCTION

July 28, 1942,

Original Filed Nov. 1, 1938

5 Sheets~Sheet 1

%S C5 Ze

2z,

£

/’/a/\‘//!!‘/\/’///////’//’//////(/ SMAAMNSNNN
7

¢

s

7 AR R

ge 95 per

7
=4
14

Le 92

SANSNSSNIS

NN
7

Y A A

/[T \
pr IS /15 LE

4

&gz |

%W/

69

g4

AWL'AN

~

—_——— — — ——

/

/
/L

(24

—

7 .%. 4

INVENTOR
ROBERT f7. Mt LarR

6'%2@«@_.

R T T ORNEY,



July 28, 1942. R. A. MILLER 2,291,402
LATCH CONSTRUGTION
Original Filed Nov. 1, 1938 5 Sheets-Sheet 2

g5
|
{
Y
N/ =
1 Q =
N
N
N
N
Ior
go. % 92 &/
~— .
§/
% 87
N
§ =
N
N7 "v"
\E R \
)
7T INVEINT O
= RoOBERT /7. ML L s

o Q. & R0

AT 7TORNE Y.



12,291,402

R. A. MILLER
LATCH CONSTRUCTION

July 28, 1942,

5 Sheets—Shest 3

Original Filed Nov. 1, 1938

INVENTOR
ROBERT ANt L

5"‘ @ea,“, 2@!.%

%
-t

76

/////////////////

i :
\\\\\\\\\\\ NN

RN

il

N
™

9/

T 7T ORNEY



July 28, 1942. R. A. MILLER 2,291,402

LATCH CONSTRUCTION

Original Filed Nov. 1, 1938 5 Sheets-Sheet 4
/g 7
7 39 47
LSS —ye? ,
/5 OH-ZT T 1 ¢
é3 2/ 77 76
7'g. . oy F1GZ
= = O—37
Pl —J |
Jj‘ ) 76 A - 74
/ o Ll 76
T O] 1
olarlo =+
2 “
¥7 |39
/0%
| |-/ O
. F?g-/&. O
‘o5 ‘ ”f | /u//
/04[ /07—-% {g_é 0 E
) S E ;
/OF S '
/oo 0z 10/ 3
000007
Jo3 '
SNVEN 7O

RPOGBERT /o, Nri bt £

o @@Z‘&g'

AT T ORLINVE W




July 28, 1942,

R. A. MILLER 2,291,402

LATCH CONSTRUCTION

Original Filed Nov. 1, 1938 5 Sheets—Sheet 5

\ Q: :/"/,?2

\\‘

=&/ /. \Dadd
‘97 /RO 7 T\\\\ Af:///// 753 /3/
/2 R W
. / SN
. /45
N 4 piid
% N7
22 B \ \\\\\ ' /55
e \\
56 /7 —/z

F"q /2 © O
P4 A ° -=
28 "%,_‘/,73 — /.20
e / o
/68 L 27

/fi@"’”
/3 '

1]

/64 /69 . .
“r 7 Frep 13 N‘W/ /39
///‘;7' /47;7 /‘5@7 &> /60
\ 762 ' T A
N- - — /861 ‘ _ . N
\ &/ B~ N
\ 774 75 N
\ /77 C:Ys \ /58
\ 163 /77 73 ATV N
\ /52 \
\ - - N
N y B _ - 7 N
: , v’/ . /71 s
N _—"_ /76 { \
TS S SSSASSSSSSSS SN SSNSSASSISIAN

NV ENTOR
[LCOBERT ANt LR

&y @&Aa.fﬁm

AT TORNEY,




Patented July 28, 1942

2,291,402

UNITED STATES PATENT OFFICE

2,291,402
LATCH CONSTRUCTION

Robert A, Miller, Tarentum, Pa., assignor to Pitts-
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2 Claims.

The present invention relates to latch mecha-
nisms for closures and it has particular relation
to mechanisms for latching or locking doors or
other closures comprising panels of glass.

One object of the invention is to provide mech-
anism of the foregoing type the main elements
of which are mounted in a floor or ceiling of a
building rather than in the movable closure
panels.

This and other objects of the invention will be
apparent from consideration of the following
specification and the appended claims.

It has heretofore been proposed to form doors
or other closures for buildings of single massive
panels of glass, which panels usually are tem-
pered in order to increase the strength thereof.
Difficulty has been encountered in the provision
of adequate and attractive securing devices for
such closures. Obviously the provision of con-
ventional mortise locks is impracticable. Other
types of conventional locking mechanism are ob-
jectionable because they tend to detract from the
general appearance of a single massive panel of
glass. Furthermore, in most instances they re-
quire mounting holes or openings of one form or
another which holes are difficult to form in such
hard, brittle material as glass. These difficulties
are accentuated where the doors comprise twin
Panels, the swinging edges of which are juxta-
posed when the doors are closed.

In accordance with the provisions of the
present invention the foregoing difficulties are
substantially obviated by the provision of a latch-
ing or locking mechanism the body of which is
mounted in a floor or ceiling and is adapted
to be projected lockingly to engage a corner por-
tion of the doors or closure panels to be secured.

For a better understanding of the invention
reference may now be had to the accompanying
drawings in which Figure 1 is a cross-sectional
view through a convenient embodiment of a lock-
ing mechanism and the adjacent corner portions
of a pair of swinging doors. )

Figure 2 is a fragmentary view substantially
upon the line II—IX of Figure 3, showing an ad-
ditional form of the invention.

Figure 3 is a cross-sectional view taken sub-
stantially upon line IIT—IIT of Figure 2.

Figure 4 is a fragmentary cross-sectional view

taken substantially upon the line IV—IV of
Figure 5, and showing a further example of the
invention.

Figure 5 is a fragmentary cross-sectional view
of slightly modified form of the structure shown
in Figure 1, )
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Figure 6 is a fragmentary view taken substan-
tially upon the line VI——VI of Figure 5.

Figures 7, 8 and 9 are fragmentary plan views
illustrating schematically the relative arrange-
ment of the locking mechanisms with respect to
swinging door panels.

Figure 10 is.a fragmentary cross-sectional view
illustrating a convenient form of key-controlled
locking mechanism for use in conuection with
the latching devices.

Figure 11 is a fragmentary cross-sectional view
disclosing. electrically-controlled locking mech-
anism.

Figure 12 is a plan view of the device shown in
Figure 11.

Figure 13 is a fragmentary cross-sectional view
of a latching mechanism embodying a mag-
netically-controlled securing device for the bolt
thereof.

In the drawings like numerals refer to like
parts throughout.

In the form of the invention shown in Figures
1 and 7 a pair of door panels 15 and 16, prefer-
ably of tempered glass, of a thickness varying
within the approximate range of % to 1% inches,
are perpendicularly mounted to swing in any
convenient manner in an opening, one horizontal
edge of which is defined by a deck such as a floor
or ceiling 17. When the doors are closed two of
their edges are so juxtaposed as to practically
completely close the opening.

Mechanism to latch or lock the panels in
closed position includes a housing 18, disposed
as shown in Fig. 1 in the plane of the doors and
having flanges 19 countersunk in the floor or
ceiling to receive securing screws or bolts 2§ ex-
tending therethrough. The housing is closed by
a plate 22 which is provided with a tubular boss
23 that contains a vertically sliding bolt 24. The
bolt when retracted is concealed in the housing,
thus leaving a plane surface. It is also formed
with a peripherally-extending groove 26 for a
yoke 21 at the forward extremity of a horizontal
operating bar 28. The bar swings vertically
upon transversely-extending pivot 29, and is
urged to normally retracted position by means of
a spring 31 of mouse-trap type. One extremity
32, of the spring, bears upon the upper face of
bar 28 and the rear portion 33 bears against a
tubular abutment 34 extending downwardly from
plate 22. At its mid portion the spring is bent
about pivot 29 to produce tension upon the ex-
tremities.

The bar 28 is glso provided with a rearwardly-
extending portion 86, which may be depressed in
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order to actuate the bolt 24 upwardly, by means
of a normally, flushly disposed push-button &1
disposed in tubular abutment or boss 8. The
buiton includes a stem 38 extending downwardly
to engage the portion 38 when the latter is in
elevated position, and a head 29, the lower face
of which is engaged by helical spring 49 extend-
ing about the stem to maintain the bufton in
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normally elevated position. The lower end of .

the spring rests upon flange 4 about the inner
periphery of the boss 34. .

The bar 28 is latched in elevated position by
means of mechanism including a small bell-
crank lever 42, pivoted at its apex upon trans-
verse pin 43. The lever includes at one extrem-
ity a hooked portion 44, adapted to engage exten-
sion 85, to maintain the latter in depressed po-
sition. It will be observed that the extremity of
the portion 35 and the hook 44 are so rounded
or sloped that upon depression of Lutton 31 to
move the projection 36 downwardly the hook is
moved rearwardly by cam action until it- can
clear the rear edge of the projection.

Release of hook 44 from the projection 86 is ef-
fected by push-button mechanism including a
second fAushly disposed button 47 having a stem
48 mounted to reciprocate in a tubular housing 29
extending downwardly from cover plate 22. The
button is maintained in elevated position by heli-
cal spring 51 engaging the lower face of the but-
ton at cne extremity and at its lower extremity
engaging suitable flange 52 about the inner pe-
riphery of the housing. Af its lower exiremity
stem 88 of the button 47 is pivoted by means
of pin 53 disposed in slots 54 within bifurcated
portion 55 at the rear extremity of the bell-crank
lever in such manner that depression of the but-
ton swings the hook portion 44 to release exten-
sion 38 of arm 28.

Bolt 24, when elevated to operative position, Is
received within an opening 58§ in a block 5T of
brass or other material disposed in a notch in
the corner of door panel 15, and is insulated
from direct contact with the glass by means of
a resilient packing 59 of rubber or other suit-
able material. It is secured in position by means
of a bolt 60 in bushing 61 in opening 62 that
communicates with the notch 58 in such manner
that the bushing is keyed within the opening.
The bolt at its extremities extends througli cover

plates 63, which may be secured to the block 57.

by meahs of transverse bolts 64.

A block 66 is also disposed ini a nobtch 61 in
panel 1§ and is secured from displacement by
means of bolt 68 in circular opening 69, cover
plates 7! and bolts 72, all substantially corre-
sponding o bolts 60, plates 63 and bolt 64. - Block
65 is formed with horizontally-extending bore
13 in which is slidably disposed a.bolt 14, pro-
jecting into a corresponding opening in the edge
of block 51. Bolt 14 may be operated in any con-
venient manner, for example, by means-of a
laterally-extending arm 16 (shown in Fig. 7)
which projects through an opening 77 in one of
the plates 1.

The operation of the mechanism herein shown
is substantially self-evident. Assuming that the
bolt. 24 is in depressed or retracted position and
that it is desired to lock the door panels {5 and
16 the panel 16 is first opened to expose the but-
ton 37. The latter is then depressed to swing
the arm 28 upwardly and correspondingly fo pro-
ject the bolt 24 into the opening §§, - Simul~
taneously the hook 44 is cammed rearwardly un-
til it engages and locks the rear-extremity of the
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projection 36. The panel (8 may then ke closed
and the bolt 74 projected into the opening in
the block 57, thus securing the two door panels
in locked position. The push-buttons 37 and 41
controlling the latch bolt are then directly below
the panel 16 and can not be operated so long as
the latter is closed. Unon retraction of the boli
74, the panel i§ may be opened to expose button
47. Depression of the latter disengages hook 44
from projection 36 and permits the bolt 24 to be
withdrawn from opening 56.

In the form of the invention shown in Figures
1 and 7, the latch bar 28 is disposed substantially
within the plane of the closed positions of panels
{5 and 16. However, as shown in Figure 8 the
bar imay be turned transversely of the door
panels. In this event it is preferable to employ
two latching mechanisms, one for each door
panel. Either panel may then be released inde-
pendently of the other. Assuming that the latch-
ing mechanisms are disposed with the push-but-
tons 39 and 47 to the interior of a room or build-
ing, the doors may be locked or latched against
entrance from the exterior, but can be opened
by a person within the interior.

In the forms of the invention disclosed in
Figures 2 and 3 the employment of blocks in the
corners of the door panels is obviated. In this
form of the invention the housing 80 correspond-
ing to the housing I8 is disposed in a flgor or
ceiling and is provided with a cover plate 8i
within which is formed an opening 82. A bolt
83 having a bifurcated upper portion 84 is slid-
ably disposed in the opening in such manner that
the bifurcated portion may engage and disen-
gage the lower corners of a pair of door panels
85. 'The lower portion of the bolt is recessed as
indicated at 86 to receive the forward extremity
of latch bar 87 corresponding to latch bar 28
The extremity is pivoted upon a transverse pin
83 within the recess. Aside from the modifica--
tion of the bolt 83 this embodiment of the inven-
tion substantially corresponds in construction to
that disclosed in Figure'l. It will be noted that
the laich bar 8T extends transversely of the door
panels and since the bolt 83 simultaneously en-
gages both panels of the door a single latch is
sufficient for both panels. =~ =~ 7 0 :

In the form of the invéntion disclosed in Fig-
ures 4, 5 and 6, & plate-like bolt 90 of substan-
tial width is disposed to reciprocate in opening 91
in housing 92 The plate is slottéd as indicated
ab 83 to receive the forward extrémity of latch
bar 84, corresponding to bars 28 and 87, which'is
pivoted withih the slot by means of transverse pin
§6. The upper extremity of the bolt is received
within suitable slots formed in the adjacent cor-
ners of blocks €1 which  in “construction. and
mounting essentially correspond to the blocks 81
and 66, shown in Figure 1. ...~ .~ ' o

The operation of this. embodiment of ihe in-
vention substantially corresponds to that “de-
scribed in connection with Figures 2 and 3. Both
panels of the door are locked by the single kolt 94
and may be reledsed by.depression of a button
€8, corresponding to button 47,7 - S

In Figure 10 is illustrated a convenient embodi-
ment of apparatus including -a lock adapted to
actuate the latching mechanism and also posi-
tively to secure the latter in locked position:” In
this émbbdiment of the invention a latch bar {90
corresponding to the bar 28 and provided witha.

rearwardly-projecting portion 101, is bivoted up-

on transverse pin 1082 in housing "I03. ~The bdr
is actuated to retracted position by means of hair~
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pin spring 184 bearing upon the top of bar 180
and at the other extremity engaging the under
face of cover plate 105 of housing 108.

The projection 101 is actuated to and main-
tained in depressed position by means of a lock
including a conventional lock cyiinder 186, which
is disposed in a socket 107 in cover plate 105 and
may be rotated by key 188. The lower extremity
of the cylinder 106 is provided with a down-
wardly-projecting cam 109 adapteg upon rota-
tion of the cylinder to gradually depress portion
181, When the key 108 is withdrawn from the
lock cylinder the key opening is closed against
the admission of dirt by meang of a small lid
110, hinged upon pin {11, and adapted to fit flush
with the surface of the floor or ceiling in a coun-
tersink 112,

After the lever 108 has been elevated by ro-
tation of cylinder 108, it is maintained in posi-
tion until the cylinder is again rotated to re-~
lease cam 109 from projection 104.

The locking mechanism disclosed in Pig, 10
may be employed to actuate any of the levers
28, 87, or 94, Where it is employed, bell-crank
42 ang its attendant push-buttons are not re-
quired.

In the form of the invention illustrated in
Figures 11 and 12, the latching mechanism is
controlled by means of electrical solenoids which

are in circuit with suitable switches disposed at :

any convenient point. The construction em-
bodies a casing 119 approximately of inverted L
shape, and having a flange (20 by means of
which it is secured in a floor or ceiling 121, in

vertical alignment with door or doors 122. The 35

vertical branch 124 of the casing is of tubular
cross-sectional outline and at its lower extremity
is threaded to receive a screw plug 126 providing
a closure therefor.

Bolt 127 reciprocates within the branch and
at its upper extremity is provided with g bifur-
cated portion, the branches 128 of which slide in
slots 129 in the top portion I3l of the casing,
The bolt also comprises a stem portion 132 which
is bored as indicated at 123 to receive a slidable
plug 134 which is provided with a stem 136 ex-
tending downwardly and threaded at its lower
extremity into the plug 126. A coil spring 137
is disposed about the stem 135 angd engages at
opposite extremities with the lower face of plug
134 and the bottom of the bore 133, to urge the
bolt to retracted position. In order to actuate
it upwardly to locking position, a solencid 139
is disposed in an intermediate portion of the
branch 124 and is connected by conductors 141
and 142 to a source of electrical current. A con-
ventional switch 143 connected in series with the
conductor 141 provides means for controlling the
energization of the solenoid.

Branch 148 of the casing 119, like branch (24
is of tubular cross-section and includes at its
extremity a screw threaded closure plug 147 cor-
responding to plug (26. A horizontal bolt (48
reciprocates within the branch 148 and is pro-
vided at its forward extremity with a lip 149
adapted to engage a shoulder 151 at the upper
extremity of stem 182, The bolt is bored as in-
dicated at 15ia to receive a helical spring {52
which engages at its extremities respectively
with the bottom of the bore and the adjacent
face of the plug (47, This spring actuates the
bolt forwardly automatically to engage the afore-
mentioned shoulder when the bolt is elevated
and thus to prevent retraction of the bolt 121.
In order to retract bolt 148 to release bolt 121,
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2 solenoid 183 is disposed in the branch 146 and
is connected by conductor 142 and a conductor
154 with a suitable source of energizing current.
A switch 155 disposed in series with the con-
ductor 154 provides means for controlling the
current. .

It will be apparent that the switches 143 and
185 may be of substantially any convenient de-
sign and may include locking mechanism (not
shown) if so desired in order to prevent unau-
thorized manipulation thereof. The switches
may be disposed at any suitable place either ad-
Jacent to or remote from the door which is to be
locked. ‘

The operation of the mechanism disclosed is
practically self evident. Assuming that the bolt
121 is in retracted position, door 122 is swung
into alignment with the bifurcated upper portion
thereof. Switch 148 is then closed to energize
the solenoid 139. As.a result, the bolt is actuated
upwardly to engage the lower edge of the dcor
panel or door panels 122, When the upper limit
of- travel is reached bolt 148 is projecteq for-
wardly by the spring {52 to engage the shoulder
t51 and thus to maintain the bolt in elevated
position after the switch 143 is closed. When
it is desired to open the door, switch 155 is closed
to energize the solenoid 153, thus causing the
bolt 148 to be retracted against the urge of the
spring 152, , The bolt 127 then drops or is re-
tracted by the urge of the spring 31 and the
door is thus left free to swing open.

In the form of the invention illustrated in
Figure 13 a housing 158 is provided with a cover
189 having marginal projections 180. The cover,
also, has a downwardly-projecting tubular boss
162 within which reciprocates a locking bolt 163.
This bolt is bifurcated and the branches 166 of
the bifurcated portion reciprocate within slots
{67 in the top or cover 159 of the housing. In
order to prevent possible chipping of the lower
edge of a door i68, which is locked by the bolt,
the upper portions of the branches 186 may be
faced or covered with rubber, resin or soft metal
such as lead, aluminum, copper, or other mate-
rial in the form of a layer (69, One of the
branches 166 may also include a laterally-ex-
tending lug 171 extending outwardly to provide
& convenient thumb piece for manually pressing
tthe bolt downwardly out of engagement with
the lower edge of the door 168,

The bolt is actuated upwardly into engage-
ment with the door by means of a lever 172
journaled intermediate of its length upon & pivot
113 disposed in upwardly-extending brackets 174
on the bottom of housing 158. Spring 176 is
coiled about the pivot and at its opposite ex-
tremities engages respectively with the brackets
174 and the lower edge of the lever, thus provid-
ing means for maintaining the bolt in normally
elevated position.

Securing means for positively preventing any
unauthorized depression or retraction of the bolt
163 includes a small bell-crank lever {11, pivoted
at its apex upon pin 178, which extends through
downwardly-extending brackets (19 in cover {59.
The downwardly-extending branch 181 of the
lever is adapted to engage the rear extremity of
lever 112 when the bolt 163 is in elevated position,
thus preventing depression of the latter to release
the door. The branch 181 also includes a hook-
like portion 182 adapted to engage the rear ex-
tremity of the lever in order to maintain the bolt
in depressed position when so desired. Branch
183 of the lever is provided at its rear extremity
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with a piece 184 of iron or other magnetic ma-~
terial constituting an armature. If so desired,
the armature may be partially counterbalanced
by means of a small weight 186 at the extremity
of an auxiliary arm 187 upon the bell-crank.
The magnetic pull required to elevate the arma-
ture is thus reduced.

The mode of the operation of this embodiment
of the invention is substantially as follows:

Assuming that the bolt 183 is in elevated posi-
tion to engage the edge or edges of door or doors
168 and it is desired to release the latter, a mag-
net 188 of any suitable design is brought over
cover 159 into proximity to the armature 184,
thus causing the branch 181 of the lever I11 to
swing rearwardly out of the path of the extremity
of the lever 172. Manual pressure may then be
exerted upon the lug 171 of the bolt, thus caus-
ing the latter to be depressed against the urge
of spring 116 until the rear extremity of the
lever is eventually above the hooked portion 182.
Tf the magnet 188 is then removed while the
bolt is held in depressed position, it will be ap-
parent that the arm I8 will swing forward to

engage the hook with the lever, thus positively :

locking the latter against the urge.of the spring
and maintaining the bolt 163 in depressed posi-
sition. In event that it is desired to release the
bolt, it is merely necessary again to bring the
magnet 188 over the armature 184. This causes
the arm 181 again to swing rearwardly, to re-
lease the lever 172 and permit the bolt 163 to
be projected upwardly by spring 176. Manifest-
1y if the friction between hook 182 and lever 172
is too great to be overcome by magnet 188, a
slisht pressure on thumb piece 171 will relieve
it.

The main advantages of the forms of the in-
vention disclosed in Figures 11, 12 and 13 reside in
the fact that the use of buttons or other manip-
ulating devices, which might be objectionable in
a floor, are obviated. ‘The only openings required
in the floor are those formed to permit passage
of the locking bolts.

The embodiments of the invention herein dis-
closed and described are relatively simple in con-
struction. AIl of the main operating elements
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thereof can be conveniently housed in a floor ot
ceiling ag may be convenient in such manner as
to obviate the necessity of inclusion of mechanism
within the door panels themselves. The expense
involved in the provision of such mechanism Iis
obviated. Simultaneously, the door is substan-
tially unmarred by any locking mechanism.

The devices are particularly well adapted for
securing doors comprising massive swinging pan-
els of glass. However, they may be employed in
connection with doors of other material or for se-
curing horizontally sliding panels and doors. The
devices may also be employed for securing doors
comprising single panels rather than a pair of
panels.

The forms of the invention herein shown and
described are to be considered merely as exem-
plary and numerous modifications may be made
therein without departure from the spirit of the
invention or the scope of the appended claims.

This is a division of my copending applica-
tion Serial No. 238,198, filed November 1, 1938
for Latch constructions, which has matured into
Patent No. 2,264,182, of November 25, 1941.

What I claim is: .

1. A latching mechanism for a double door in
doorway of a building c¢onstruction having a
deck, the door comprising a pair of hinged panels
having swinging edges which in closed position
of the panels are directly juxtaposed and the deck
defining a horizontal side of the doorway, said
locking mechanism comprising a vertically recip-
rocable bolt disposed in the deck and engaging
when in elevated position with the adjacent edge
of one of the panels when the latter is in closed
position, releasable means positively to hold the
bolt in engagement with the edge, means to ac-
tuate said means to release the bolt, disposed
to be covered by, but being out of engagement
with, one edge of the second panel and. being
manually operable to effect release of the bolb
only after the second panel has been opened.

2. A construction as defined in claim 1, which
further includes locking means carried by one
of the panels to secure the two panels together
in closed position. S
ROBERT A. MILLER.



