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1. 
This invention relates, to a cross-connecting 

board to be used in controlling signal systems and 
the like. . . . . . - . - - - 
A general object of this invention is to provide 

an improved cross-connecting beard having 
simple and improved construction. . 
A particular object of this invention is to pro 

vide a cross-connecting board that shall have 
particular ease of manufacture and assembly, 
and with provision made whereby the metallic 
strips constituting electrical elements of the 
cross-connecting board structure, may be ar 
ranged in fixed interfitting positions with respect 
to their supporting insulating sheets or members 
and with said strips restrained from lateral 
movements in their interfitting position, thereby 
facilitating proper and speedy assembly of the 
several elements of said cross-connecting board 
without the use of conventional fastening means. 

In the drawings: . 
Figure 1 is a view of the cross-connecting board 

exploded, and showing the method of assembling, 
and 

Figure 2 is a cross sectional side view of the 
cross-connecting board in its assembled relation 
of parts. - . . . . . . . 

The cross-connecting board comprises a sheet. 
of insulating material ?o constituting a base plate: 
and having the general shape illustrated in Fig. 
1, which insulating, sheet or member 0 upon its 
top surface is provided with a plurality of spaced 
shallow recesses if, each recess so shaped as to 
receive and support with a neat fit a mietallic: 
strip 3 and with the upper face of each strip 
flush with the top surfaces of the depressed por 
tion. 32 of said insulating sheet? 0. 
lic-strips 3 at one-end thereof are provided with 
bent, down end portions 4, which end portions, 
in the assembled positions of the strips. 3. Within 
the recesses , are projected through notches or 
holes 5 formed in the insulating sheet 0 and 
located at one end of the recesses fi, said bent 
down end portions f4 aft 
holes. 5 depending to 
extreme end of each depending portio 
electrical contact with: one of a series of contact 
straps 19 constituting a - 
to be referred to hereinafter. Ft 
shallow recessed portion f of said in - - - 
sheet to is provided with a series of equally 
spaced conical recesses or cavities 12, and this 
for a purpose to be hereiriafter pointed out. 
Each metal strip 3 has a series of spaced 

slitted openings" f6 equal in itibertó the series 

it that the 

of circular"recesses or cavities 2 and cóinciding 

passing through the 

insulating 
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the reception of the dependi 
5 the slitted openiiigs 6, and 

0. 

5. 

20. 

25. 

These metal. 

50 

grooves 23 are ad 

therewith, it being noted in this connection that the circular recesses or cavities are provided 
especially for the pirpose of allowing space for -- r are 

screw end of a corinecting plug mem 
making the desired electrical connections to be 
referred to ridre in detail hereinafter. 
A second sheet of instilating material 22 is so 

formed as to neatly fit within a grooved or de 
pressed portion 32 of the sheet 5, said 
insulating sheet 22 resting directly upon the top 
face of each métal strip 3 and also upon the top surfaces of the depressed portion 32 of the 
insulating sheet 0, it being noted in this connec 
tión that the said top faces and stirfaces refeiffec 
to are flush with one another as h . . . . . 
pointed out. It is well to also iote, here that this second sheet of insulating material 22, neatly 
fits within the depressed portion 32 of the in 
lating sheet to and that its top faces are flush 
with the opposite, end top surfaces for 6f the insulating sheet (d. . . . . . 
This second insulating strip 22 is also 

with a series of spaced longitudinal grooves 23, 
which grooves in the assembled relation of the 
parts of the cross connect . . . . . . . . . 
at right angles to the series of shallow recesses 
formed within the insulating sheet O. These 

id to neatly receive a series 
of metallic s , and in this connection the 
top face of each strip 25 is, in its assembled position, flush with the top stirfaces of the 
insulating sheet 22. . . . . 
Furthermore, each met 

vided at each end thereof w - - - - - - - - 
tion 25 to facilitate in making electrical c 
tion between each of said metallic strips 25 and a 
suitable program device, not shown. It is also 
well to note at this point that a series of s 
recesses 23' are formed in opposite edges of the 
second insulating sheet 22, and in line with the 
grooves 23, each recess adapted to receive the 
upper part of one of the dep rtions 25, 
at each end of each strip 25, and in a flush rela 
tionship with the opposite side edges of said sec 
ond sheet 22. - 
Furthermore, this second insulating sheet 

provided with a pluralit ''- - - - - - - - - - - - - - - - - - - - - - - - f perforations 24 

: perforations being located in rows beneath the 
metallic strips 25, and each strip 25 is provided 
with a series of perforations 26 equal in 
to the number of metal strips 3 as locate 
insulating sheet 0. k was a w w val In this connection, each of , the perforations 26 registers with a perforation 
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24 in the sheet 22, and furthermore these regis 
tering perforations coincide with the slitted 
Openings in the metallic strips 3 and their asso 
ciated circular recesses or cavities 2 in the 
insulating sheet f8, the purpose intended being 
to have the perforations of each metallic strip 25 
equally Spaced apart and With each perforation 
in each Strip in vertical alignment with a par 
ticular slitted opening 6 located in a particular 
metallic Strip 3, and this With the ultimate end 
in view of being able to electrically connect any 
One of the metallic strips 25 with any one of the 
metallic Strips AS, at the intersection points be 
tween Said strips, the electrical connection being 
made by means of a screw plug 29 placed at the 
discretion of the person operating the cross 
Connecting board. This screw plug in use and 
after passing through aligned perforations in the 
metallic strip 25 and the insulation sheet 22, 
makes contact by means of its screw end with 
an aligned Slitted opening of a particular metallic 
strip 3 selected. 
A third sheet of insulating material 27 serves 

as a COVer plate, and formed therein is a series 
of enlarged perforations 28, each perforation 
positioned to coincide with a particular set of 
aligned perforations 26 and 24, slitted opening 
6, and circular recess or cavity f2. This insu 

lating cover sheet or plate has fiush engagement 
with the top face of the metallic strips 25 and 
also the top surfaces of the insulated sheets iO 
and 22, the Several insulating sheets, when in 
aSSembled position, adapted to be bolted together 
by means of four bolts 33. It is also to be noted 
that at opposite sides of this cover sheet 27, 
depending fanges 27' are provided for covering 
the end Spaces formed by the depressed portion 
32 of the insulating strip 0, thereby assuring a 
Completely covered cross-connecting board in its 
assembled relation of parts. 
The insulating sheet 0, at one side thereof, is 

also provided with a Series of holes 7 cut through 
the Sheet, each hole being in line with one of 
the Shallow receSSes as formed in Said sheet 
f0, the number of Said holes being equal to the 
number of shallow recesses employed. In this 
connection, the function of the holes i is to 
receive a series of push buttons i8, projecting 
up through similar holes 7 formed in the cover 
sheet, each push button being supported in its 
installed position, by a contact Strap 9 which 
is fastened to sheet 0 by an insulating strip 20, 
a separate contact strap 9 underlying each push 
button, and the Several contact Straps being held 
in fastened position by means of Screws 2 or 
any other Suitable fastening means. 

Furthermore, a metal strip 3 running the full 
width of the cross-connecting board, is bolted to 
the underside of sheet 0, and serves as a con 
mon contact element for contact straps 9. 
Also a paper tab holder 30 is riveted to the top 

face of cover sheet 27 at the position shown in 
the drawings, and this for labeling purposes. 

It Will be manifest from the drawing and the 
description of parts so far referred to, that the 
elements of this device are of simple construc 
tion, and that said elements are assembled 
merely by fitting one to another, the use of bolts 
or other fastening means being employed only 
in the final assembly operation, it being further 
noted that the two sets of metallic strips are 
especially designed to have interfitting relation 
With their insulating supporting sheetS or plates 
as outlined herein. 
The principles of operation of this device are 
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4. 
not new but compare to the operation of any 
conventional Cross-connecting board. In this 
connection the contact straps 9 are electrically 
connected to a Series of signal devices or buzzers, 
and the Strips 25 are electrically connected to a 
Suitable program device. When the operator in 
Serts a Screw plug 29 in any one of the holes 28 
of sheet 27, an electrical connection is made be 
tween one of the strips 25 and one of the strips 
3, So that when an impulse is emitted from the 
program device it will be directed to the signal 
device or buzzer through this particular strip 25, 
connecting Screw plug 29, the particular strip 
i3, and the contact strap f 9 having electrical 
contact with the strip 3 just referred to, it 
being understood that each of the strips 3 are 
normally in electrical contact with a separate 
and distinct contact strap 9. Consequently a 
plurality of bells or buzzers placed in a building 
Such as a School may be automatically caused 
to ring at a Specified time of day by inserting 
the connecting Screw plugs into predetermined 
desired positions on the board, and this in ac 
Cordance with the impulses emitted from the 
program device. . . . . 

Ihe bells or buzzers may be manually caused 
to ring at any time by pushing down on the push 
buttons 8, thereby making contact between 
common Strip 3 and any one of the contact 
straps 9, Said common strip 3 being electrically 
connected to a Suitable source of power. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent of the United States is: 

1. A CFOSS connecting board comprising in 
combination as a unitary device a multi-part 
insulating structure rigidly connected together 
and including a base plate of insulating ma 
terial, a Series of detachable electrical conduct 
ing Strips arranged upon said base plate in insu 
lated relation one with respect to the other, each 
of Said Strips having one end thereof projecting 
through the base plate and depending therefrom 
to a predetermined position, a second series of 
detachable electrical conducting strips also ar 
ranged within Said structure in crossed relation 
to the first mentioned series of strips and insu 
lated therefrom and also each other, each of 
Said second mentioned strips having both ends 
thereof projecting from the insulating structure 
and adapted for electrical connection to a pro 
gram device, a series of spring metal electrical 
contact straps fastened to the base plate and 
extending in a direction toward and beyond the 
depending ends of the first mentioned strips, 
each contact strap of said series being positioned 
to lie directly beneath a depending end of a 
strip of Said first mentioned series of strips and 
With each of the straps biased in a direction to 
normally make contact with the depending end 
of its cooperating strip, means for electrically 
connecting each of the contact straps to a signal 
device or buzzer, and individual plug means in 
Sertable within the insulating structure through 
aligned perforations formed therein and also the 
Second mentioned conducting strips at the points 
of intersection between the two sets of strips for 
electrically connecting any one of the first men 
tioned Series of strips with any one of the second 
mentioned Series of strips at said points of inter 
Section between Said strips, whereby upon opera 
tion of the program device certain signal devices 
Will be operated according to the electrical con 
nections made. 

2. A cross connecting board comprising in com 
bination as a unitary device an insulating struc 
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.ture including a baseplate, a series of electrical 
iconducting strips arranged within said structure 
ininsulated relation one with respect: to the 
other; each of said strips having one end thereof 
projecting through the base plate and depending 
-therefrom to a predetermined position, a Second 
series of electrical conducting strips also air 
ranged within said structure in crossed relation 
:to the first mentioned series of strips and insu 
lated therefrom and also each other, each of Said 
secondimentioned strips having both ends thereof 
projecting from the insulating structure and 
adapted for electrical connection to a program 
device, a series of spring metal electrical contact 
straps fastened to the base plate and extending in 
a direction toward and beyond the depending 
tends of the first mentioned strips, each contact 
strap of said series being positioned to lie direct 
ly beneath a depending end of a strip of said first 
mentioned series of strips and with all of the 
straps biased in a direction to normally make 
contact with the depending end of its cooperat 
ing strip, means for electrically: connecting each 
of the contact straps to a signal device or buzzer, 
plug means for electrically connecting any one of 
the first mentioned series. Of Strips. With any One 
of the second mentioned. Series of strips at the 
points of intersection between said strips, where 
by: upon operation of the program device certain 
signal devices will be operated according to the 
electrical connection made, and manually Oper 
ated means permanently carried by the insulat 
ing structure and adapted for moving any one of 
the contact straps to break electrical circuit be 
tween said strap. and the depending end of its 
cooperating strip. 

3. A cross connecting board comprising in Con 
bination as a unitary device an insulating struc 
ture including a base plate, a series of electrical 
conducting strips arranged within said structure 
in insulated relation one with respect to the oth 
er, each of said strips having one end thereof 
projecting throgh the base plate and depending 
therefrom to a predetermined position, a second 
series of electrical conducting strips also ar 
ranged within said structure in Crossed relation 
to the first mentioned series of strips and in Su 
lated therefrom and also each other, each of Said 
second mentioned strips having both ends there 
of projecting from the insulating structure and : 
adapted for electrical connection to a program 
device, a series of spring metal electrical contact 
straps fastened to the underside of the base plate 
and extending in a direction toward and beyond 
the depending ends of the first mentioned strips, 
each contact strap of said series being positioned 
to lie directly beneath a depending end of a strip 
of said first mentioned. Series of strips, with Said 
straps biased in a direction to normally make 
contact with the depending end of its cooperating 
strip, means for electrically connecting each of 
the contact straps to a signal device or buzzer, 
means for electrically connecting any one of the 
first mentioned series of Strips with any one of 
the second mentioned series of strips at the 
points of intersection between said strips where 
by upon operation of the program device certain 
signal devices will be operated according to the 
electrical connections made, a power strip Sup 
ported upon said base plate and in cooperative 
relation. With each of the contact straps, and a 
Series of Selectively operated devices carried by 
and projecting through the base plate, each en 
gaging a contact strap and when operated adapt 
ed to break electrical contact between said con 
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6 
tact strap and the projecting portion of its coop 
erating strip and to thereafter move the free end 
of said strap for making electrical connection be 
tween the strap and the power strip, Whereby any 
one of the signal devices:may be operated at the 
Will of the operator and regardless of the electri 
cal connections made in the automatic set up in 
cluding the program device. . - 

c. 4. A cross-connecting board comprising in con 
'bination an insulating base plate, a Series, of der 
tachable metallic strips having interfitting rela: 
tionship upon said base plate and maintained out 
of contact one with...the other, each strip having 
an end thereof...projecting through the base plate 
to depend therefrom to a predetermined position 
beneath the base plate, a second insulating plate 
having a face thereof in flush, engagement, with 
the base plate and its series of interfitting strips, 
a second series of detachable metallic strips hav 
ing interfitting relationship upon the opposite 
face of said second insulating plate so...a Stomain 
tain them out-of contact one, with the other...and 
in crossed relation to those of the first mentioned 
Strips, an insulating cover plate...having a face 
thereof inflush engagement with the second in 
sulating plate and its interfitting strips, said 
cover plate having a series. Of perforations: cor 
responding with aligned perforations formed in 
said second series of metallic strips...and the Sec 
ond insulating plate at the points of interSection 
between the two sets of strips, means for hold 
ing all three insulating plates infixed assembled 
relation, one. With the other, plug means inserte 
able at Will. Within any of the aligned perfora 
tions for electrically connecting any one of the 
first mentioned series of strips. With any one of 
the second mentioned series of strips at the points 
of intersection between Said strips and for the 
purposes intended, and a series of Spring metal 
straps fastened to the under side of the base plate 
and extending in a direction toward and beyond 
the depending ends of the first mentioned series. 
of Strips and with one of the extended ends of 
each strap beneath each of said first mentioned 
strips, each strap being biased in a direction too 
ward the lower depending edge of its cooperating 
metallic strip to make electric contact between 
said elements, and each of said straps So mounted 
On the base plate as to be capable of movement 
away from Said depending ends of Said strips to 
break electrical contact between said elements 
when required. 

5. A CrOSS connecting board comprising in com 
bination as a unitary device an insulating struc 
ture including a base plate, a series of electrical 
conducting strips arranged within said structure 
in insulating relation one with respect to the 
Other, each of said strips having one end there 
of projecting through the base plate and depend 
ing therefronto a predetermined position, a sec 
Ond Series of electrical Conducting strips also ar 
ranged within said structure in crossed relation 
to the first mentioned series of strips and insu 
lated therefrom and also each other, each of said 
Second mentioned Strips adapted for electrical 
connection to a program device, a series of spring 
metal electrical straps fastened to the base plate 
and extending in a direction toward and beyond 
the depending ends of the first mentioned strips, 
each contact strap of said series of straps being 
positioned to lie directly beneath a depending 
end of a Strip of Said first mentioned series of 
strips and with each of said straps biased in a 
direction to normally make contact with the de 
pending end of its cooperating strip, means for 
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electrically connecting each of the contact straps 
to a signal device or buzzer, means for electrical 
ly connecting any one of the first mentioned 
series of strips with any one of the second men 
tioned series of Strips at the points of interSec 
tion between said strips whereby upon operation 
of the program device certain signal devices will 
be operated according to the electrical connec 
tions made, and a series of selectively operated 
push devices loosely carried by and projecting 
through the insulating structure, each push op 
erated device supported upon and held in place 
upon the insulating structure by one of the 
spring biased straps, said push devices when op 
erated Serving to break electrical contact be 
tween any particular strap and the depending 
end of its cooperating strip for the purposes in 
tended and as required. 

6. A cross connecting board comprising in com 
bination as a unitary device an insulating struc 
ture including a base plate, a series of detachable 
metallic strips having interfitting relationship 
upon Said base plate and maintained out of con 
tact one with the other, each of said strips adapt 
ed for electrical connection to a signal device or 
buzzer, a second insulating plate having a face 
thereof in fiush engagement with the base plate 
and its Series of interfitting strips, a second se 
ries of detachable metallic strips having inter 
fitting relationship upon the opposite face of said 
second insulating plate so as to maintain them 
Out of contact One with the other and in crossed 
relation to those of the first mentioned strips, 
each of said Second mentioned strips adapted for 
electrical connection to a program device, an in 
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8 
sulating cover plate having a face thereof in flush 
engagement with the second insulating plate and 
its interfitting strips, said cover plate having a 
Series of perforations formed therein correspond 
ing With aligned perforations formed in the Sec 
ond mentioned metallic strips and the second in 
Sulating plate at the points of intersection be 
tween the two sets of strips, means for holding 
all three insulating plates in a rigid assembled 
relation, and plug means insertable at will with 
in any of the aligned perforations for electrically 
connecting any One of the first mentioned series 
of strips With any One of the Second mentioned 
Series of strips at the points of intersection be 
tween said strips, whereby upon operation of the 
program device certain signal devices will be op 
erated according to the electrical connections 
made. 

EDWARD F, GEIGER. 
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