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10 Claims.
1

My invention relates broadly to switching sys-
tems and more particularly to an arrangement
of plug and jack box for telegraph and telephone
communication systems.

One of the objects of my invention is to pro-
vide a construction of plug and jack box for
communication systems which is compact in con-
struction and adaptable for interconnecting a
multiplicity of electrical circuits and electrical
equipments in which the electrical conductors
which connect with the plugs are maintained at
all times under spring tension.

Another object of my invention is to provide a
compact assembly of plug and jack box for com-
munication circuits.

Electrical conductors which connect to the
plugs are wound upon spring tensioned reels for
storing the conductors ready for instant with-
drawal in establishing connection between the
rlug and an associated jack.

A still further object of my invention is to pro-
vide a construction of plug and jack box in which
a multiplicity of reels carrying flexible electrical
conductors stored thereon may be independently
and removably connected in a communication
circuit and the conductor carried by the reel
unreeled for establishing connection between a
plug connected thereto and a coacting jack.

A further object of my invention is to provide
a construction of reel carrier for a multiple flexi~
ble conductor for permitting extension and re-
traction of the conductor from the reel in ef-
fecting the establishment of an electrical cur-
rent through the conductor.

Still another object of my invention is to pro-
vide a construction of spring-tensioned two-sec-
tion reel carrying a flexible multiple electrical
conductor which is adapted to be stored on the
reel or withdrawn therefrom for establishing a
temporary electrical circuit which when dis-
continued provides for the winding of the con-
ductor upon the reel for storage thereon.

Still another object of my invention is to pro-
vide a construction of multiple section reel hav-
ing a means for receiving and storing different
portions of a multiple electrical conductor there-

- on, one portion of which extends to a detachable
connection to a communication circuit and the
other portion of which extends to a detachable
plug and jack arrangement whereby slack in the
conductor may be stored upon the reel interme-
diate the detachable end connections of the con-
ductor preparatory for rotation of the reel and
withdrawal of the conductor from time to time.

Other and further objects of my invention re-
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side in a construction of plug and jack box hav-
ing separable reel structors therein adapted to be
renewed from time to time, except as set forth
more fully in the specification hereinafter fol-
lowing by reference to the accompanying draw-
ings, in which:

Figure 1 is a front elevational view of a plug
and jack box embodying my invention: Fig. 2 is
a vertical sectional view through the plug and
jack box of Fig. 1 taken substantially on line
2—2 of Fig. 1; Fig. 3 is an enlarged fragmentary
sectional view of the removable reel employed in
the plug and jack box of my invention and illus-
trating the separable character of one of the
reel unifs and the manner in which the flexible
multiple conductor is raised above the smaller
section of the reel; Fig. 4 is an enlarged vertical
view taken through one of the reel units with
parts broken away and illustrated in section and
showing the manner in which the flexible con-
ductor is stored on the larger section of the reel;
Fig. 5 is a horizontal sectional view taken sub-
stantially on line 5—5 of Fig. 4; Fig. 6 is a sche-
matic and theoretical view illustrating the man-
ner in which sufficient slack is maintained in the
flexible conductor stored upon the rotatable reel
to allow the conductor to be withdrawn for es-
tablishing connection between the plug and a
selected jack in the plug and jack box; Fig. 7 is
an elevational view of the plug which is carried
with the flexible conductor stored on the reel;
Fig. 8 is a fragmentary sectional view illustrat-
ing the manner in which the detachable reel is
moved into interlocking arrangement with the re-

- movable reel carrying frame structure; Fig. 9

is a view similar to the view shown in Fig. 8 but
illustrating the interlock which is effected be~
iween the removable reel and the removable reel
carrying frame; Fig. 10 is a fragmentary en-
larged sectional view illustrating the manmer in
which the flexible eonductor extends from one
portion of the rotatable reel to the other portion
thereof; Fig. 11 is a vertical sectional view taken
substantially on line {1i—I1 of Fig. 10; Fig. 12 is
a horizontal sectional view taken substantially
on line 12—12 of Fig. 10; Fig. 13 is a side eleva-’
tional view partially broken away and shown in
section illustrating the manner of storing the
flexible conductor on a modified form of separa-
ble reel embodying my invention; Fig. 14 is a
vertical sectional view taken on line 14—I14 of
Fig. 3; and Fig. 15 is a horizontal sectional view
taken substantially on line 15—15 of Fig. 13.

My invention is directed to a construction of
multiple circuit plug and jack box for use in
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establishing selective connections as required be-
tween line wire circuits and terminal equipment
such as telephones or printing telegraph appa-
ratus. I provide an enclosed metallic housing
comprising a unit which contains a multiplicity
of horizontal rows of jacks and multiplicity of
separable rotatable reels. The reels are main-
tained in independent frames which are detach-
ably connectable with circuit terminals of a com-
munication system. . Each ree€l is independently
removable from the separable frame -structure
which serves to mount the reel and hy the co-
action of the reel and the associated frame struc-
ture, the reel may be locked in position within
the frame carrying structure in such manner that
accidental withdrawal therefrom under ‘the nor-
mal forces imparted to the reel when withdraw-
ing the flexible conductor therefrom, is pre-
vented. The reels are each formed in two sec--
tions and the flexible conductor stored thereon,
one portion  of :the conductor extending: to the
separable: detachable connections-of the reel sup-
porting frame with the -communication circuits
and the ‘other portion of the conductor extend-
ing to the plug which is adapted. to establishing-
detacheble connection with a selected coacting
jack. In both portions of the conductor--ade-
quate clack is-provided to allow-the limited rota-
tionr of the reel necessary for withdrawing: the:
conductor therefrom. Adequate insulation is
provided between the ‘reel and :the associated
sunnrorting frame and the electrical circuits with
which the conductor coordinates. Spring means

are'nrovided for tensioning -the reel whereby the

reel normally tends ‘to wrap the ‘flexible -con-
ductor on ‘the .reel for -storing -the conductor
thereon ready for -instant withdrawal in estab-

lishirg ‘connection between the plug .connected

thereto ‘and a coacting selected jack.
One:of the outstanding advantages.of the con-

struction of my invention is the cirecuit con-.
tinuity*which i~ maintained from the communi-

cation e‘reuit through the rotatable storage -reel
to-the nlug-and jack. Thesame eonductor-which
establiches connection -with -the -ecommunication
circuit continues 'all -the way to the detachable
plug. The reel functions as & -storage device-or
seccurmulator of the flexible - eonductor -inferme-
diate the terminal-ends thereof-and care is taken
to vrovide sufficient -slack for.each-of the.con-
necting portions of ‘the-conduetor where the con-
ductor ‘is substantially fixed in -a selected -por-
tion intermediate the two sections of the rotat-
able:-reel. -An-equally cutstanding advantage of

the-con-iruction of my-invention resides in.the

fact ‘that all of the customary roller -weights
heretofore ‘used for maintaining cords.in -tele-
rhone switchboards taut, :are eliminated. The
yvieldable characteristics of the reel mechanism
of ‘'my’invention-are-such that the:flexible con-
ductor:is properly tensioned-and maintained in
compact storage at all times. 'This arrangement
greatly: increases the adaptability .of .the switch-
ing:unit of my invention for use on mobile . units
sueh as- ships or other movable bodies employ-
ing communication -cireuits where swinging - of
the ‘roller weights hereinbefore referred :to rbe-
comes‘a hazard to the equipment under condi-
tions ef vibration of the mobile body. The: plug
and jack -system of my invention has . proven
practical and efficient in the maintenance-of the
continuity of selected circuits and dees not:con-
tain the-inherent defscts existent in the use.of
imperfect slidable contact devices.

‘Referring to the drawings in more detail, refer-
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ence character { designates a panel structure
which extends across the front of a frame which
may be provided with detachable brackets {g and
ib suitably slotted for attachment to a rack
structure for supporting the frame which carries
the switching unit. A housing {c engages the
rear of the frame structure enclosing the equip-
ment mounted behind the panel structure §. I
provide a desired number of rows of jacks on
the panel structure | such as represented by ref-
erence characters 2, 3, 4 and ‘5. Four rows of
jacks have been illustrated but it will be under-
stood that any desirable number of rows of jacks

.may -he installed. Designator strips §, 7, 8, 8,

{0 and i extend horizontally with respect io

panel il ;and adapted to receive indicator cards
designating .the .circuits served by the several

jacks and the circuits served by the two conduc-
torplugs: ‘'which I have represented at 12, i3,
14, I5, 16, 17, 48, 19, 28, 21, 22 and 23. The
plugs .are -each normally projectable irom the
front.of the .panel structure { as represented in
Pig, 2 ready to.be instantly withdrawn from their
horizontally projecting portions.to establish a se-
lected.electrical connection with a coacting jack.

The frame. structure.of the switching unit in-
cludes.a -horizontally extending shelf 24 provid-
ing mounting means for bracket 28 which -sup-
ports.the terminal bleck 27 through which con-
nections. are distributed to the several cords and
the jacks in the rows of jacks 2,.3, 4 and.5. The
shelf 28 extends. to.a position immediately be-
hind the horizentally extending guide bracket 25
which .extends transversely .of the frame struc-
ture which serves as an abutment.for the indi-
vidual removable reel units. The shelf 2§ also
serves as & .supporting means for the dummy
resistance 28 which may be used in connection
with the testing circuits incidental to the oper-
ation of the switching unit of my invention.

The separable removable reel units are repre-
sented generally st 29. Each reel unit is consti-
tuted by a frame structure consisting of side
plates 38 and 31 interconnected by a top section
32 and a bottom section 33. The top section is
turned downwardly as represented at 32q. In-
termediate the side plates 88 and 3! I provided a
block of iinsulation material 34 which is aper-
tured to serve as.a guide for. the flexible multiple
conductor 3§, which as it passes from the reel
to the plug 23 frictionally engages the interwalls
of the.aperture in block 34. ]

In the diagonally opposite cornets of the frame
structure which houses the rotatable reel I pro-
vide .a panel of insulation material represented
at.35 extending between the side.walls 38 and 34
and supporting the socket terminals 37 and 38
adapted to. establish. frictional wiping. connection
with.the- horizontally extending. pin terminals 40
and-41 which project from the. terminal panel 3§
transversely disposed within the frame structure
of the switching unit. The line circuits connect
to.the terminals which.connect to the pin ter-
minals.40 and 41 on panel 39, enabling connec~
tion to be made with the-line circuit upon in-
sertion of the reel frame and the engagement of
a: pair of pin terminals by a pair of socket-mem-
bers carried by-a removable reel irame structure.

Within each of the -reel :frame structures I
provide a rotatable reel formed by three parallel
extending confining plates 42, 43 and 44. These
plates-are.secured in relation. to hub members of
insulation material represented at 45 and 46.
It will- be observed: that hub 48 is substantially
one-half the diameter of hub 45. Plate 43 is fas-
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tened to plate 44 by means of screws 54 which
extend through the hub of insulation material
45. Plate 42 is secured %o plate 43 through insu-
lated hub 45 by means of screws 55.

A central cut-out 47 is provided in insulated
hub 45 for housing a spiral tension spring 48.
The spiral spring 48 is fastened at the end 49
thereof to the insideface of the cut-out portion 47
in hub £8. The other end of the spiral tension
spring 48 is inserted in the transversely extend-
ing groove 53 disposed radially in one side of shaft
§9. Shaft 50 is supported at opposite ends in the
side plates 39 and 31 by means of slots 51 and 52
which extend normal to the axis of the shaft 59
adjacently the ends thereof. The slots 51 and
52 of shaft 58 engage the slots 30a and 3ia in
side plates 30 and 31 in the manner shown more
clearly in Figs. 8 and 9. The reel structure as thus
described is removable and replaceable through
the open slots 3%¢ and 3i¢ in the side plates
38 and 31 for repair or renewsal of parts and for
facilitating replacement of flexible conductor
cords in maintenance of the equipment.

The spiral spring 48 is normally so tensioned
that there is a constant tendency for the reel to
revolve in a clockwise direction for winding and
storing multiconductor upon the reel. The reel
is conditioned to provide for the continuous re-
winding of the conductor onto the reel when the
conductor is withdrawn from the reel to insert
the plug which is connected therewith into an as-
sociated jack. This tendency to continuously re-
wind the conductor is by initially applying a tool
such as the end of a screwdriver in the open end
of the groove 53 and twisting the shaft 5% in &
clockwise direction. As thus wound or tensioned,
the reel is ready to be inserted in the carrier or
frame. The reel thus tensioned or wound is in-
serted in the carrier as represented in Fig. 8 where
the slotted portions §1 and 52 of shaft 58 slide
in the slots 38a and 3fa. When the reel veaches
the limits of its insertion into the frame struc-
ture the screwdriver or tool is removed from the
open end of the slot 53 of shaft 59 allowing the
shaft to twist into the position illustrated in Fig.
5. In Figs. 8 and 9 it will be observed that the end
of the slot 38a in side wall 30 is shaped in a very
special manner. That is, the end of slot 30¢ is
arcuate in shape as represented in 385, terminat-
ing in a chordal portion 38¢c, which finally ter-
minates in an abrupt notch 384, connecting to the
other side of slot 3%a. Notch 39d forms an abut-
ment for one edge of slotted portion 51 of shaft
52 as shown in Fig. 9. The diagonaily opposits
edge of shaft 59 at the opposite slot 51 therein
abuts against the opposed edge of slot 28«. shus
latching the reel with the torsional energy stored
therein in a central position within the frame
structure which carries the reel. Under these con-
ditions it will be apparent that when the multiple
conductor flexible cord 35 is drawn outwardly,
the spiral spring 48 operates to resist such with-
drawal and to exert a continuous tendency to re-
tract the cord 35 as soon as released at the front
of the panel after the plug 23 therson has been
disengaged from a selected jack.

In order to insure a continuous electrical cir-
cuit through the spring mounted reel T provide a
cut-out 56 in plate 43 and an aligned cut-out 57
in hub 45 which provides for the passage of the
conductor 25 from the terminals 3Ba thereof
which connect to the socket members 37 and 38
and the wrapping of the conductor as repre-
sented at 350 in a loose manner around hub 46,
the cross over from one section of the reel to the
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other at 35¢ between hubs 45 and 46 and the snug
wrapping of the conductor at 35d around hub 45.
As represented at 35¢ I provide a set serew which
is screw-threaded into an orifice in the hub 45
against a block of insulation material 357 which
grips the conductor at 357 thus establishing g
fix for the conductor at a point intermediate that
portion of the conductor which is carried by that
portion of the reel constituted by hub 45 as com-
pared to that portion of the conductor which is
carried by hub 46 by that portion of the reel con-
stituted by hub 46.

In the modified form of the reel of my inven-
tion I have shown the removable reel structure
as mounted within side plates 58 and 59 extend-
ing on opposite sides of a rotatably journaled shaft
member 68, having hub portions of different di-
ameters represented at 61 and 62. The side plates
98 and 59 are spaced by a block of insulation ma-
terial shown at 63 at one corner of the frame
structure and a spacing bracket 64 is provided
in an opposite corner of the frame structure and
there are spacing bolts 65 in the other corners
of the frame structure for providing a rigid sub-
stantial unit which is readily removable and re-
placeable with respect to the cabinet structure
cf the switching unit.

The conductor carrying and storing reel com-
prises side plates 66 and 68 which are centrally
disposed within the frame of the removable and
replaceable unit. Securing screws 67 pass
through a central portion of plate 66 and support
piate 66 with respect to hub section 62 of shaft
60. A multiplicity of spacer members 68 are ar-
ranged at spaced intervals between the side plates
€6 and 68 of the reel to provide for the winding
of the flexible multiple conductor cord 74, the in-
terturns 14b of which are supported directly by
the spacer members 69.

The side plate 68 of the reel is apertured at 72
to allow for the passage of torsion coil spring 71,
having one end fastened to lug 58a on the inter-
face of plate 58. The other end of the torsioned
coil spring Tt is hooked to lug $%a on side plate
638 of the reel. The torsion coil spring 71 thus
constantly tends to rotate the reel in a clockwise
direction for storing the flexible multiple con-
ductor 74 thereon.

The flexible multiple conductor 74 is provided
with terminal lugs 72 which may be readily con-
nected to terminals on a terminal board extend-
ing transversely through the switching unit. A
tie member 13 is provided for fastening the con-
ductor 74 to the terminal board to which lug 72
connects or to any other suitable position in the
frame of the switching unit for relieving mechan-
ical strain on the flexible conductor. The flex-
ible conductor 74 extends in a slack loop at T4a
through a grommet of insulation material rep-
resented at 66b in the side 66 of the reel. Ad-
jacent the passage of the conductor 74a¢ to a
position within. the rotatable reel I provide a
cable clamp 66¢ which constitutes a fix for the
cable intermediate the slack loop T4g thereof and
the turns 14p thereof. Thus as the reel is re-
volved in a counterclockwise direction for with-
drawing the conductor at T4c¢ through the aper-
tured block 63 of insulation material the turas
of the conductor at T4b are rolled off of the reel
enabling plug 23 to be plugged into any selected
Jack in the row of jacks at the front of the
switching unit.

In either form of reel structure it will be ob-
served that a fix is provided intermediate slacked
storage portions of the multiple conductor cord
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‘50 that upon rotation of the reel:the .opposite
portions of the conductor have sufficient effective
length to provide for the projection of the actu-
ated -cords for establishing an ‘electrical connec-
tion and the retraction thereof when a connec
tion is released. :

In the installation and .use of the switching
unit of my invention there are no swinging or
displaceable welghts associated with the flexible
cords. - On the contrary, the flexible cords are
maintained taut and stored in the reel units ready
to be withdrawn selectively for establishing a
connection with a selected jack and retracted
when the connection to the selected jack is no
longer required. Disassembly of the switching
unit for maintenance and repair is extremely
siraple and replacement of the individual reel
units may be rapidly made at the time that one
of the separable reel units may be required for
repair. :

‘While I have described my invention in certain
of its preferred embodiments I realize that modi-
fications may ke made and I -intend no limifta-
tions upon my invention other than may be im-
posed by the scope of the appended claims.

What I claim and desire to secure by Letters
Patent of the United States is-as follows:

1. A switching unit comprising a ‘multiplicity
of two circuit. jacks, a multiplicity of coacting
cords and two circuit plugs connected therewith
and insertable into and removable from said jacks
for establishing connection between said two cir-
cuit plugs and said two circuit jacks and spring
actuated two section reels for storing said cords
on both sections thereof, and spring means with-
in one of the sections of said reel for tensioning
said cords and reeling all surplusage of said cords
onto hoth of the sections of said two section reels
prevaratory to an unreeling operation.

2. A switching unit comprising a multiplicity
of two circuit jacks, g multiplicity of spring actu-
ated two section reels, a removable frame struc-
ture for each of said reels including terminal
connectors carried by said frame structures and
coacting terminals connected with  coextensive
circuit systems, a flexible cord connector looped
around one of the sections of said spring actuated
two section reels and electrically connected at
cne end with said terminal connectors and looped
around the cther of the sections of said two sec-
tion reel and terminating in a plug connector at
the other end, said two section spring actuated
reels normally maintaining said flexible cord con-
nectors wound upon each of the sections of said
two section reels subject to an unwinding oper-
ation, said plugs being insertable within a se-
lected jack against the tension of said spring
actuated two -section reels.

3. A switching unit comprising a plug and jack
bex containing a removable and replaceable
frame structure having terminals thereon regis-

" terable with fixed coacting circuit terminals; a
spring actuated two section reel including a ten-
sioned coil-spring and a flexible connecting cord
looped upon one of the sections of said two sec-
tion reel, connections between one end of said
cord and sald fixed coacting circuit terminals,
said connecting cord being looped around the
other of said sections adjacent .the other end
thereof and a plug connected with the last-men-
tioned end of said flexible connecting cord and
operative to be drawn outwardly from said frame

structure against the tension of said spring ac- -

tuated two section reel.
4, In a plug and jack switching unit, a frame
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structure, a two section reel journaled in said

frame structure, spring means for tensioning
said two section reel, a flexible conductor elec-
trically connected to a terminal position on said
frame and looped through a multiple number of
turns about one of the sections of said two sections
reel, said conductor passing between the sections
of said two section reel and being looped around
the other of said sections adjacent the other end
thereof a plug connected with said conductor at
the last mentioned end thereof, said conductor
being wound upon each of the sections of said two
section reelin a direction opposite the direction
of the effective tension of said spring means
whereby withdrawal of said conductor from said
two section reel tendsto wind said spring for in-
creasing the effective tension thereof for con-
tinuously urging said conductor to a return stor-
age position on said two section reel.

5. A switching unit comprising a multiplicity
of multi-circuit jacks, a'cabinet structure, cir-
cuit terminals terminating in-said cabinet struc-
ture, a frame insertable into and removable from
said cabinet structure with circuit terminals on
said frame coacting with the circuit terminals in
said cabinet structure for establishing an elec-
trical circuit therebetween, a reel journaled in
said frame, spring means for actuating said reel,
a flexible electrical connector having its ter-
minals connected with the circuit terminals on
said frame at one end and having a plug con-
nector on the other end, said reel having a cen-
tral vertical partition therein dividing said reel
into two portions, one of which receives a mul-
tiplicity of turns of said flexible electrical con-
nector leading to said circuit terminals on said
frame and the other of which receives a multi-
plicity of turns of said connector leading to the
plug, whereby as said plug is withdrawn the
turns of said connector wind upcn the first men-
tioned portion of said reel ‘and unwind frem the
last mentioned portion of said reel.

6. In a plug and jack switching unit a frame
structure, a reel journaled in said frame strue-
ture, said reel having a pair of vertical sections,
a flexible conductor electrically connected at one
end with a terminal position on said frame struc-
ture and looped through each of the sections of
said reel, with a multiple number of turns of
said conductor stored on one section of said reel
with substantial slack therein and connected with
said terminal position and a multiple number of
turns of said conductor stored upon the other
section of said reel and terminating in a plus,
and spring means for resisting the unwinding of
said conductor from the last menticned section of
said reel.

7. In a plug and jack switching unit, a frame
structure, a reel journaled on said frame struc-
ture, coil spring means for tensioning said reel
with respect to said frame structure for normal-
iy maintaining said structure in & predeterminsd
position, a flexible conductor fixed in a substan-
tially central position on said reel structure and
having wrapped turns on either end thereof
coiled about said reel structure and terminating
at one end at fixed terminals and at the other
end in a plug, said conductor, when withdrawn
from said reel operating to resist the tension im-
parted thereto by the spring means of said reel.

8. A plug and jack switching unit comprising
a cabinet structure, a terminal board in said cabi-
net structure, a multiplicity of terminals on said
terminal board, a plurality of reel! supporting
frames insertable into or movable from said cabi-
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net structure, said frames each carrying con-
 tactors thereon operative to establish detacha-
ble connection with the terminals on said ter-
minal board, a rotatable reel journaled in each
of said insertable and removable reel supporting
frames, a flexible electric conductor centrally
fixed to each of said reels, one end of said con-
ductor being connected with said contactors and
the other end of said conductor being connected
with a plug, and means for latching each of said
reels in said reel-supporting frames for prevent-
ing withdrawal of said reel-supporting frames
from said cabinet structure when a pulling force
is applied to the plug on said flexible conductor
for unwinding said conductor from said reel.

9. In a plug and jack switching unit a cabinet
structure, terminal members carried by said
cabinet structure, a multiplicity of reel frame
members insertable into and withdrawable from

10

15

said cabinet structure, each of said reel frame gg

members having contactors thereon selectively
connectable with aligned terminals carried by
said cabinet structure, a reel journaled in each
of said reel frame structures, a flexible conductor
looped around each of said reels, said conductor
being fixed intermediate the ends thereof to the
associated ree! with one end of said conductor
coiled about the associated reel and electrically
connected with said contactors and the other end

of said conductor looped about sald reel and 30 1,102,164

10
terminating in a plug and spring means for ten-
sioning each of said reels for normally winding
the conductor on said reels.

10. In a plug and jack switching unit, a cabi-
net structure, terminal members on said cabinet
structure, a multiplicity of reel frame structures
having contact members thereon detachably en-
gageable with the terminal members on said cabi-
net structure, a multiple section reel journaled
in each of said reel frame structures, spring
means for fensioning each of said reels, 3 plug
member, a flexible conductor extending through
the sections of said reel and having turns thereof
wrapped on each section of said multiple section
reel and having one end electrically connected
with the contact members on the reel frame
structure and the other end connected with said
plug member.

MARVIN F. MOHLER.
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