Oct. 8, 1946. . H. D. CAHILL
. ’ LATCHING HECHANISH

Filed Sept. 22, 1944

M.

O

2,408,755

2 Sheets-Sheet 1

S 8

o —
Q
©
B
]
N
{5
1K
l""
|
— I
= | -
—_ i INVENTOR
e BVH.D.CAH/LL

ATTORNEY




Oct. 8, 1946. H.D.CAHLL 2,408,755

LATCHING MECHANISM

Filed Sept. 22, 1944 2 Sheets-Sheet 2

—
Lo s

43
I

X

i

133

FlG 6

I

. L
5 . 1)
— S =~
LN =] ] *
|\ SR ity = —.
-} l’ :;E:%
|
. N
= |
™ = 1
S,'.
LN

<
o
A W
S INVENTOR
- HD.CAHILL
. 8y :

& F Ainee

ATTORNEY




Patented Oct. 8, 1946

UNITED STATES PATENT

2,408,755

OFFICE

2,408,755
LATCHING MECHANISM

Harold D. Cahill, Scarsdale; N. Y, assignor to.
Bell Telephone Laboratories; Incorporated, New

York, N.

Y., a corporation.of- New York:

Application September 22, 1944; Serial No: 555,358
(CL. 248——3 61)

10 Claims.
| , :

This invention: relates to:apparatus mountings
and-particularly to latching means for releasably
locking an apparatus.unit in position on a mount-
ing: frame. ’

It is the object of this invention to simplify:

and otherwise improve:latching mechanisms of
the type employed.in locking electrical apparatus
units.in position on: g switci mounting frame.

In certain: fields of . electrical signaling, plug
boards are utilized for the-purpose of facilitating
the-interconnection of a plurality of electric cir-
cuits.. It becomes necessary under certain cir-
cumstances to interchange, at frequent inter-
vals, the:electrical connections between circuits.
Such circuit:changes must be made expeditiously,
and for this purpose the circuit interconnections
are-made: through the media of manually oper-
able:plug -ended cords. -In some: instances it is
desirable: to change the interconnections of all,
or-0f s great-number of ‘a multipilicity of circuits

accommodated by the plug-board. In such.cases.
it is:the practice to provide duplicate plug:boards:

so that the: anticipated circuit changes may be

made :on: one board whilé: the:-other board is in.

gervice.. When therequired changes:are made; the
plug board in service is removed from its mount-
ing and- the previously prepared board substi-
tuted therefor. 'This:practice permits- the: sub=

stitution. ‘of a. completelydifferent’ set of-cir--
cuit interconnections’ for: -a: set previously:in.
service, with: substantially:no delay. --Such:plug:

boards are usually mounted between the vertical

members of a switch mounting frame: and: are:

accessible from the:front of the. frame for- w1th-
drawal therefrom. .
In accordance with-a 'feature of ‘the- present

invention, ‘a- simplified latching mechanism is

provided which functions-automatically, upon-the

insertion of the plug:board into the mounting
frame, to lock the board in-its-home:position, and:

to  do:so-in such-a manner as-to eliminate sub-
stantially all relative play between the board and
the -mounting  frame:

Another feature of the invention: residés in‘a'-

latch mechanism ' which, -when manually oper-
ated to its unlatching position, functions auto-

matically to- partially eject the board" from its-

home position and to-thereby preclude- the pos-
sibility of the: latch resuming: its:latching: posi-

tion: when the hands.of-the:person: engaged in-

withdrawing the board from the frame are trans-

ferred:-from the: lateh: releasing members to-the:
board ‘for -effecting’ the:removal ‘of ' the - board:.
This:feature’is -partiéularl& desirable wherethe
plig-beard i§:of ‘such’ sizé and weight' as*to-re--
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quire the use of both hands in its removal since,
once the latch is manually operated to its un-
latching position, it requires no further atten-
tior: and 1¢aves both hands free to perform the
actual removal operation.

These and. other feéatures of the invention will.
bé- readily - understood- from the following- de-
tailed description when read in connection with
the accompanying: drawings, in which:

Pig; 1 is a perspective view of a plug board to
which ‘the latching-mechanism of this invention
is particularly adaptable and shows one of the
end plates thereof removed.so as to expose the
interior 'of: the plug board;

Fig. 2is an. end view of the phig board with
the ‘end plate removed, and illustrates the man-
ner in which' the-interior terminals of the board
are electrically interconnected;

Fig. 3:is a7 perspective view of a latch- support-
ing'mounting tray fixed to a pair of vertical chan-
nel:members-of  a mounting frame, and the plug
board in“removed aligned relation thereto; and

Figs: 4;:5'and .6 show three views of the latch-
ing mechanism. In Fig, 4 the‘latch is shown in
its:latching position; in Fig. 5 it is 'shown in the
positionit-occupies ‘just prior to reaching its un-
latching: position: when manually operated; and
in- Fig.: 6-it:is showh after it has functioned to
unlateh: the plug/board and to partially eject the
same:: ¢

Thee: plug: board: consists essentially of an elon-
gatedsrectangulasr front panel 18-of suitable in-
sulating material and g metallic irame 12 which,-
with the front panel 18 and two end plates 13;
serves to-effect an enclosure for'the internal wir- -
ingrof the‘board. A pair of angle members [4 of
substantially the same length as the panel {0 are
fixed :toithe front: of the panel near its upper
and loweér edges by any suitable means, such as
screws (not shown), so as to provide a spacing
between:the upper and-lower edges of the panel
and‘the: hHorizontally extending portions of the
angle members. These spacings areidentified in
Figs:'1 and 2:'by the numeral 15 and provide:suf--
ficiént: clearance:to permit. the frame 127 to be
secured-to:thegngle members: 14 by any suitable
means such® asi:serews :(not' shown).

The panel 10 accommodates:six rows of fe-
male; or:jack type contacts’ 18- edach of which is
proV1ded ‘at’its-inner end' with-a terminal lug
1. In- the panel ilhistrated; each row of jack
contaiets: i5:intended -to' include forty. contacts
makifig* & total:of two hundred and forty such
jacks:  THese ‘jacks protrude-through the panel -
so“asito render: them accessible from the- front
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for the accommodation of plug-ended cords, such
as shown at {8 in Figs. 1 and 2, by means of
which interconnections between any pair of jacks
{6 may be made.

The frame (2 is formed s0 as to effect two sub-
stantially rectangular portions, one having its
longer dimension slightly greater than the height
of the panel 19, and the other having its longer
dimension slightly greater than the height of the
Jack-type terminal units 19 which are fixed to

the inner face of the rear wall of the frame 12 .

by means of small angular brackets 20, there be-
ing two such brackets fixed to each side of a
terminal unit {9 and secured to the rear wall
of the frame 12 by screws, as illustrated. The
rear wall of the frame 2 is provided with a series
of equi-spaced apertures, or windows through
which the female contacts of the terminal units
8 are accessible for the reception of correspond-
ing multiplug contact units not shown. Asshown
in Tig. 2, each jack-type multicontact unit 19 is
provided with a plurality of terminals 21 which
may be individually connected to the individual
terminals {7 of the jacks 18 carried by the panel
{8, by wires such as shown at 22 in Fig, 2. Obvi-
ously, the connections of the wires 22 to the
terminals 17 and 2! may be made in any suitable
manner.

Above each row of jacks on the front face of the
panel I8 is located a designation strip 24 for the
purpose of providing means for identifying the
circuits associated with the jacks.

Each end plate, at its lower edge, is provided
with an integral flange 60. The flanges of the
end plates 13 project inwardly and provide seats
upon which & shelf 81 is adapted to rest and to be
secured thereto by means of screw bolts 62 and
nuts §3, one set of which is shown in Fig, 1. The
shelf &1, at its forward end terminates in a rolled
portion constituting a hand grip 26 which facili-
tates the withdrawal and removal of the board
from its support on the mounting frame. The
leads of the plug ended cords {8 rest upon the
shelf 81 as shown in Fig.1.

At suitable points near each end of the frame
12 are fixed four angle brackets 27 to which are
secured the end plates 13. As shown in Fig, 1,
four screws 28 are screwed into suitably threaded
holes 29 in the end plates and pass through cor-
responding holes in the angle brackets 27 to re-
ceive the nuts 30.  Thus, when the end plates
are placed in position and held therein by the
screws 28 and the nuts 30, the interior of the plug
board is completely enclosed.

On the outer surface of each end plate 13 and
fixed thereto is a horizontal steel bar or runner
32, which, as will be described presently, is
adapted to ride upon a slide rail 33 fixed to the
inner surface of each of the side walls of the tray
34.

At 85.in Fig, 3 there are indicated portions of
the vertical channel members of a switch mount-
ing frame. An angle bracket 36 is adjustably
mounted on each channel 35 as illustrated. The
side walls of the tray 34 are fixed in any suitable
manner to the brackets 36. The tray thus con-
stitutes a compartment into and out of which the
plug board may be slid. ‘

Hach side wall of the tray 34 supports, on its
inner face, a latching unit and the slide rail 33,
the latter, in each case, being located immediately .
below the latching unit, Each latching unit com-
prises a manually operable latching lever 40
pivotally mounted on a small rectangular plate 41
by means of a pivot screw 42, Thelever 49, at its
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lower edge and substantially midway of its length,
is provided with a depending lug or tooth 43. A
small L-shaped lever or bell crank 44 is disposed
immediately above the lever 40 and to the rear
thereof, being pivotally mounted at its elbow to
a small plate 45 adjustably fixed to the inner face
of the side wall of the tray. On its upper edge,
the lever 44 carries two springs 46 and 47 in super-
posed contiguous: relation. - These springs are
fixed to the lever 44 in any suitable manner so as
to. project forwardly from the forward end of the
horizontal arm thereof. The lower spring 47 is
inclined in the direction of the lever 48 so as to be
engageably associated therewith,

Normally, that is' when the plug board is re-
moved from the mounting frame, the lever 40
would assume a position such that the integral
lug 43 thereof would rest upon the slide rail 33.
This position of the lever is not shown in Fig, 3
since this figure is intended to show the lever
position when the plug board is positioned on the
mounting frame. Since, to show the plug board
in this position would obscure the latching mecha-
nism, the board is illustrated removed from the
irame.

When the plug board is inserted bodily in the
mounting frame the rear edges of the supports
or runners 32 ride up on the forward inclined
ends of the slide rails .33, and as the board is
pushed to its home position the levers 40 are
raised to positiong similar to that shown in Fig.
6, until the lugs 43 thereof clear the forward ends
of the corresponding supports 32 fixed to the ex-
tericr of the side plates {3 of the board. The
levers 49, under the action of their associated
springs 48 and 47 and by the force of gravity, as-
sume their latching positions such as illustrated
in Fig. 4. It will be cbserved that when the plug
board is in its home position the rear ends of the
supperts 32 abut the depending legs of their
corresponding levers or- bell cranks 44 so that
the springs 47 are tensioned against their cor-
responding levers 40 thereby firmly maintaining
the levers 40 in their latching positions and pre-

5 cluding any shifting of the plug beard in a hori-

: zontal direction,
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To initiate-the removal of the plug board from
the mounting frame the forward upturned ends
of levers 40 are manually lifted, one lever being
menipulated by each hand of the person remov-
ing-the board. As the levers 4§ are raised, the
springs 4T are put under tension and as the le-
vers approach the stop 50 this tension is aug-
mented by the tension of springs 48, it being un-
derstood that the depending legs of the levers
£4 abut the rear ends of the supports 32 during
the upward movement of the levers 48. Thus, a
considerable tension is built up in the springs 46
and 47 until the lugs 43 of the levers 48 clear
the forward ends of the supports 32, at which
time, when the board is no longer restrained
from moving forwardly by the engagement of
the lever lugs 43 with the forward-ends of the
supports 32, the energy stored in the springs 4§

and 41 is utilized in-causing the levers 44 to .

rotate about their pivots in a clockwise direction.
By this action of the levers 44-and by virtue of
the engagement of the depending legs thereof
with the rear ends of the plug board runners 32,
the board. is projected forwardly a short distance
on the slide rails 33.. This position of the board
is indicated in Fig.- 6.  Should:the tension in
springs 46 and 47 be insufficient; to eject the plug
board, lever 40 will engage lever 44 before lever

40 reaches stop §9 and exert additional pressure




on runners-32,

hands are removed from the ]evers 46 and the,
plug board is automatlcally eJected from its home:

posmon the levers 40 are held:in ra1sed ‘positions
by v1rtue of- the lugs 43 thereof riding. on the
upper surface of the runners 82, Without the
initial automatm eJectlon feature it is apparent
that the levers 48 When 1alsed to their unlatching
posmons would have to, somehow, be held in such

positions until the board was manually with-:
drawn from its home p051t10n untll the lever lugs.
43 were cleared by the front end of the runners

32. Otherwise, when the hands were removed
from the levers to grasp the hand grip 2§ of the
plug board to remove the board from the frame,
the levers would fall into their latchmg poaltxons
The initial automatic eJec’mon of the plug board,
therefore, renders. it poss1ble for the use of both
hands in operatmg the levets to their unlatchmg
positions and insures the levers remaining in their
unlatching positions after the hands are removed

therefrom. Both hands may then be employedr

in withdrawing the plug board from the mount-
ing frame.

What is claimed is:

1. In combination, -an apparatus mounting
tray, an apparatus unit having a home position
on said tray, a manually gperable latch for lock-
ing said unit in its-home position in sald tray,
and means coupled to and controlled by said
latch when manually operated to an unlatching
position for ejecting said unit from its home po-
sition on said tray. )

2, In combination, 3, Qtatxonary tray, an ap-
paratis unit movable into said tray so as to oc-
cupy a home position thereon, side wall projec-
tions on said unit, manually operable latches on
said tray each cooperating with a different one

of the side wall projections on said unit for lock--

ing said unit in its home position on said tray,
and means controlled by said latches when manu-
ally operated to unlatching positions for ejecting
said unit from its-home position on said tray.

able latch operable automatically when said. unit

 is ingerted in said mounting frame for locking.
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" tive when;said latching levers are manually oper-

said: unit in its home positiod in s2id frame, and
means_operable by said latch when said latch is

- manually.operated to an unlatching posifion for

automatically ejecting said unit from its home
position in said: frame.

5. In combination, a receptacle having suie'
walls to each of which is fixed a slide rail, an
apparatus unit having end walls to'each of which
is fixed a runner, the runners of said unit being
slidable on said slide rails when said unit is.
inserted into. said receptacle, a manually oper-
able Iatching lever pivotally miounted ‘on. each
side wall of said receptacle for engagement with
corresponding runneis. of said unit when said-
unit is inserted in said receptacle 50 as to occupy .
a home position therein, whereby said unit is
locked in the said home position, and means con-
trolled by said latching levers and rendered efiec-

ated to unlatching positions . for automatically
ejecting said:unit from 1ts home position in . said.
receptacle.. -

6. In compination, an aoparatus unit, a pair .

" of spaced franie members, a'support for said unit

40

3. In . combination, a - stationary tray.having -

side walls, an apparatus unit movable into said
tray so as to occupy a home position thereon, end
wall runners mounted on said unit having front
and rear ends, a latch lever pivotally mounted
on each side wall of said tray, a bell crank for
each lever pivotally mounted at its elbow on the
corresponding side wall of said tray and having

one leg thereof in spaced superposed relation to

its corresponding lever and with its longitudinal
axis parallel to the longitudinal axis of said lever
and a second leg disposed to the rear of said lever
and with its longitudinal axis at right angles to
the longitudinal axis of said lever, and hiasing
springs supported on said one leg of each of said
bell cranks and extending therefrom in cooper-
able engagement with the corresponding lever,
said second leg of each of said bell cranks being
engageable by the rear ends of said end wall run-
ners of said unit when said unit:is moved into its
home position on said tray to cause said biasing
springs to force said levers into latching engage-
ment with the forward ends of the said end wall
runners and said springs being operable to cause
the said second leg of each of said bell cranks to
act upon the rear ends of said end wall runners
when said levers are manually operated to their
unlatching positions to eject said unit from. its
home position on said tray.

4. In combination, a mounting frame an appa-
ratus unit, a latching mechanism supported by
said mounting frame including a manually oper-
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comprising a pair of slide rails each fixed to a
different one of.said supports, a pair of runners
fixed to opposite ends of said apparatus unit

50 adapted to slide on said slide rails when said unit

is inserted between said frame members, a pair

of ‘manually cperable latch levers each cooper-
ating with one of said runners when. said unib is
slid on said rails so-as.to. occupy a. -home. posi-

tion between said members for locking said unit

in the said home position, and means responsive

to the manual operation of said latch members

to unlocking positions for automatically dislodg-

ing said unit from its home position between said

frame members.:

7. In combination, an apparatus unit having
side walls, a runner fixed exteriorly to each side
wall of said unit, a receptacle for housing said
unit comprising a pair of spaced frame members
and a tray having oppositely disposed side walls
fixed each to one of said frame members, a slide
rail fixed to the interior face of each of the side
walls of said tray and adapted to accommodate
the runners of said unit when said unit is inserted
in said receptacle and to permit relative sliding
movement  therebetween, a manually operable
lever pivotally mounted on each side wall of said
tray in superposed relation to the corresponding
slide rail for effecting a latching engagement
with one of said runners when said unit occupies
a home position on said rails, spring tensioning
means for biasing said levers in their latching
positions and for storing energy when said levers
are manually operated to their unlatching posi-
tions, and means effective when said levers reach
their unlatching positions for utilizing the energy
stored in said spring tensioning means to dislodge
said unit from its home position within said
receptacle.

8. In combination, an apparatus unit of appre-
ciable size having end walls, a runner fixed to
the exterior of each end wall of said unit, a mount-
ing frame comprising a pair of spaced frame
members, a tray having oppositely disposed end
wallg each fixed to one of said frame members to
define a compartment for the accommodation
of said unit, a slide rail fixed to each end wall
of said tray upon which the runners of said unit
slide when said unit is inserted in the compart-
ment defined by said tray, a latching mechanism,
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mounted on each wall of said tray in superposed
relation to the corresponding slide rail and each
comprising a manually operable pivotally mounted
latching lever having an integrally formed detent
engaging the forward end of a corresponding one
of said runners when said unit is inserted in said
compartment so as to occupy its home position
therein, and means engageable with the rear ends
of said runners and controlled by said latch levers
when said latch levers are manually operated to
unlatching positions for ejecting said unit from
its home position,

9. In combination, a supporting structure com-
prising two spaced frame members, a tray having
side walls fixed to said frame members and each
wall supporting a horizontally disposed slide rail,
a plug board having rigidly fixed to each end
thereof a runner adapted to slide on a corre-
sponding slide rail when said plug board is moved
into said tray, means for latching said plug board
to said tray when moved thereinto so as to occupy
its home position comprising a latch lever pivot-
ally mounted on each side wall of said tray in
superposed relation to the slide rails so as to
permit the free passage of each of said runners
between a latch lever and slide rail as the plug
board is moved on said slide rails into its home
position, a detent integrally formed on each of
said levers, spring biasing means effective when
said plug board reaches its home position in said
tray for biasing said levers in their latching posi-
tions'in which the integrally formed detents there-
of each abut one of the ends of corresponding
ones of said runners so'as to maintain said plug
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board in its home position, and means compris-
ing a pair of bell cranks each carrying at one
end said spring biasing means and having its other
end abutting the other end of a corresponding one
of said runners, responsive to the manual opera-
tion of said levers to their unlatching positions for
ejecting said plug board from its home position.

10. A latching mechanism for releasably lock-
ing a plug board in a stationary tray having slide
rails upon which runners fixed to the ends walls
of said plug board are adapted to slide in either
direction ags the plug board is moved into and out
of said tray, comprising s pair of manually oper-
able latching levers, a bell crank for each lever,
and spring tensioning means fixed to each of
said bell cranks and engageably associated with
a corresponding lever, said levers and bell cranks
being independently pivotally mounted on said
tray and so disposed relative to one another and
to the slide rails of said tray that, when the
runners of said plug board are moved in one
direction on the slide rails of said tray as the
plug board is moved to its home position in the
tray said bell cranks are engaged by said runners
to cause said spring tensioning means to biag said
latches in locking engagement with said runners
to lock said plug board in its home position in said
tray, and when said latches are manually oper-
ated to their unlatching positions said spring
tensioning means causes said bell cranks to move
said runners in the other direction on said slide
rails and to thereby eject said plug board from
its home position in said tray.

HAROLD D, CAHILIL,




