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To all whom, it may concern. 
Be it known that I, CHARLEs A. BALs, a 

citizen of the United States of America, re siding at Chicago, in the county of Cook and 
5 State of Illinois, have invented a new and 
useful Bank of Keys, of which the following 
is a specification, reference being had to the 
accompanying drawings, illustrating same. 

My, invention relates to electrical switch 
ing mechanism, and in particular to banks 
of switch keys preferably of the push-button 
type. - 

The principal objects of my invention are, 
to provide an improved switching arrange 
ment for such a bank of keys, and improved 
means for operating such switching mecha 
nism; to provide an improved construction 
in such a bank of keys and in the various 
parts thereof; and to provide simplicity of 
construction, accessibility and cheapness of 
manufacture in such keys. 
Other objects will be apparent from the following specification. 
In banks of keys heretofore made, there 

have been employed certain parts made of 
heavy metal pieces, such as castings or ma 
chined portions, to fill the various require 
ments. This generally produces a Sofiaewhat 
cumbersome. bank of keys and also makes 

80 the cost of manufacture very high. In the 
present invention I have constructed a bank 
of keys almost entirely of parts punched and 
formed from sheet metal, thereby produc 
ing a bank of keys which has a very neat ap 
pearance and which is very much cheaper 
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35 
to manufacture than keys heretofore made." 

bars 7 7. In this invention I have also provided 
switches near one end of the bank of keys, 
and have arranged the latch frame for the 
various plungers to operate these Switches, 
thereby greatly simplifying the construc 
tion of the keys and doing away with a great 
many switch-contact members usually em 
ployed in such keys. The switches at the end of the bank of keys, which are operated 
by the latch frame, are preferably used as 
common ringing switches, especially in in 
tercommunicating telephone systems, but of 
course these switches may be used for any 
desired purpose or purposes. 

In the accompanying drawings illustrating 
the preferred form of my invention, Figure 
1 is a side elevation of the improved bank 
'of keys, with a portion of the latch frame removed; Fig. 2 is an end elevation of the 
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several figures. 

bank of keys shown in Fig. 1: Fig. 3 is an 
end view of the bank of keys shown in Figs. 
1 and 2, with the end portions removed to 
show, the construction of the plungers and 
switches; Fig. 4 is a plan view of the top 60 
plate of the bank of keys; Fig. 5 is a plan 
view of the improved atch frame used in 
the bank of keys; Fig. 6 is a side elevation 
of one of the switch-contact mounting bars 
of the bank of keys, with a portion cut away 
to show the bearing for the lower ends of 
the plungers; Fig. 7 is a cross-sectional view 
of the bar shown in Fig. 6, taken on plane 
a de of Fig. 6; Fig. 8 is a side elevation of 
the improved sheet metal plunger used in 
the bank of keys; and Fig. 9 is an edge ele 
y of the improved plunger shown in 
ig. 8. y 
Like characters refer to like parts in the 
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75. 
In the drawings 1 is the top plate through 

which the sheet metal plungers 2 2 extend, 
each plunger 2 carrying a metal washer 3 
and a cushion member 4 underneath the 
plate 1 for forming a cushion for the plun- 80 
ger when same is thrown up through the 
plate 1. , 
At each end of the bank of keys is pro 

vided a formed sheet metal portion 5 adapt 
ed to be mounted to a suitable support at 
their lower outturned ends 6 6. Mounted 
between the end plates 55 are one or more 
bars 7 7 carrying sets of switch - contact 
members-8899, preferably as shown, these 
Switch-contact members being suitably in 
sulated from each other and also from the 
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Each of the phungers 22 carries an insu 
lating portion 10 adapted to press the cor responding spring members S8 outwardly 
into. engagement with the corresponding 
spring members 99 respectively, when the 
thumb piece 11 of the plunger is properly, 
depressed. These switch springs or con 
tacts may extend to any suitable circuits, in 
some instances some of them being con 
nected in common through the bank of keys. 
They may if desired be connected so as "to 
connect a telephone set with a plurality of 
telephone lines, as is generally done in an 
intercommunicating telephone System. . . . 
Each of the bars 7 7 is provided with a 

series of holes 12 in the upper edge thereof, 
to accommodate the lower ends of the plun: gers 22, the bars 7 7 being also recessed 
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as at 13 to provide a short bearing at 12 for 
the ends of the plungers. This construction 
greatly, reduces the friction on the plungers 
22 and thereby gives them an easier action. 

5 The plungers 2 2 are preferably formed 
out of sheetmetal as shown in Figs. S and 9, 
the upper ends having screw threads 14 
formed thereon for connecting the thumb 
pieces 11 with the plungers. The lower por 

10 tions 15 15 of the plungers 2 2 are prefer 
ably rounded off to provide a round pin. 
These plungers 22 can be readily formed 
in suitable dies without having any machine 
work done thereon. 
The latch frame illustrated, and shown 

more in detail in Fig. 5, is formed from a 
piece of sheet metal. It comprises a pair of 
upturned side-portions 1616 adapted to slide 
in suitable notches in the end plates 5 5 

20 preferably as shown, and a plurality of 
cross-strips 17 17 each of which is formed 

5 

with an upturned edge portion 18 prefer 
ably as shown. The upturned edge portions 
1818, fit in notches 1919 in the plungers 

25 22 when the latter are in their raised posi 
tions. When, however, one of the plungers. 
22 is depressed so as to cause the corre 
sponding spring members 88 to engage the 
corresponding spring members 99 respec 
tively, the latch plate is moved in the direc 
tion of arrow 20 until the plunger is de 
pressed far enough to allow the correspond 
ing portion 18 to slip back into the upper 
notch 21 in the plunger 2 which is being 
depressed. The latch frame is moved in 
the direction of arrow 22 by one or more 
spring members 23 23 which bear against 
insulating hubs 24 24 carried by the latch 
frame. Each of the plungers 22 has a coil 
spring 25 encircling the lower end thereof 
and tending to throw the plunger to its 
uppermost position shown in Fig.1. When 
the portion 18 engages the upper notch 21. 
of a plunger 2, as just described, the plun 
ger is thereby locked in depressed position 
and cannot be thrown to its uppermost posi 
tion until released. Now if another plunger 
2 is depressed, the latch frame will be again 
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moved in the direction of arrow 20 so that 
50 any of the other plungers which may have 

been depressed are thereby released, the cor-p 
responding springs 25 25 then throwing 
them to their uppermost position. Thus 
it will be seen that depressing any of the 
plungers to locking position releases, any 
of the other plungers which may have been 
previously locked in depressed position. 
The notches 21 21 in the plungers 2 2 

have beveled upper edge portions 26 26 
60 adapted to move the latch frame in the di 

rection of arrow 20 and thereby release any 
of the other plungers which may have been 
locked in depressed position. These beveled 
surfaces 26 26 are long enough so that by 

65 depressing any of the plungers 2 2 past 
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locking position the latch frame may be 
moved in the direction of arrow 20 some 
what farther than by merely depressing the 
plungers to locking position. This farther 
movement of the latch frame causes the to spring members 23 23 to engage correspond 
ing spring members 27 27, to close suitable 
circuits as desired, the spring members 23 23 
and 27 27 being preferably mounted on 
One of the end plates 55 by means of suit 
able mounting plates 28 28 secured to the 
end plate 5, the springs 23 23 and 27 27 
being Suitably insulated from each other 
and from the plates 28 28. Each of the 
springs 23 23 is preferably provided with 
a heavy terminal member 29 electrically 
connected therewith as shown. Of course 
it will be readily understood that the spring 
members 23 23 may be made to operate any 
number of switch contacts in any manner 
desired, to control suitable circuits. It will 
be readily seen that this arrangement of 
causing the latch frame to operate suitable 
Switch contacts, by depressing the plungers 
22 past locking position, does away with 
a great many individual contact members 
for the various keys, as where each key is 
caused to control individual contact mem 
bers by a depression thereof past locking 
position. 
At one end of the bank of keys is prefer 

ably mounted a strip of insulation 30 carry 
ing a pluralitv of terminal members 31 31 
which may be suitably connected to the ter 
minals of the bank of keys as desired. 

It will be readily understood that the 
latch frame may operate its switches to con 
trol suitable circuits, either when a plunger is depressed to locking position, or depressed 
past locking position, whichever is desired. 
It will readily be seen that by making the 

top plate 1, the plungers 22, the end plates 
55, and the latch frame, all out of sheet 
metal, a bank of keys is provided which is 
very simple in its construction, very du- 10 
rable, and very cheap to manufacture. 

I do not wish to limit this invention to all 
of the particular details herein set forth, as 
various modifications of same may be made 
without departing from the scope of the ap- 18 
ended claims. 
What I claim as my invention is: 
1. In Switching apparatus of the char 

acter described, the combination with a sup 
porting frame, of a plurality of actuating 120 
plungers carried thereby, suitable switch 
contacts for each of the plungers and adapt 
ed to be operated thereby, a latch frame 
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adapted to be actuated by the depression of 
any of the plungers to switching position, 25 
means for causing the latch frame to lock, 
the plungers in the aforesaid depressed posi 
tion, switch contacts adapted to be operated 
by the latch frame, and means whereby a firther depression of any of the plungers 130 
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past locking position moves the said latch 
frame still farther in a longitudinal direc 
tion and thereby causes same to operate the 
last-mentioned switch contacts. 2. In switching apparatus of the char 
acter described, the combination with a sup 
porting fame, of a E. of reciprocat 
ing plungers and a plurality of switches car 
ried by the said frame, each of the plun gers having a normal position and a locking 
position and being capable of being de 
pressed past locking position, a latch frame 
adapted to lock the plungers in lockingpo 
sition, the said plungers being adapted to 
operate the said switches when depressed 
to locking position, and also to give the said 
latch frame a longitudinal movement, . 
switching mechanism adapted to be operated 
by the said latch frame, and means whereby 
a further depression of any of the plungers 
past locking position gives the said latch 
frame a greater longitudinal movement 
whereby it is caused to operate its said. 
switching mechanism. 

3. In switching apparatus of the char 
acter described, the combination with a sup 
porting frame, of a plurality of actuating 
plungers carried thereby, switching mecha 
nism for each plunger adapted to be oper 
atea thereby, a latch frame adapted to lock 
the plungers in depressed position, means 
upon depression of a plunger to locking po 
sition for causing simultaneous actuation of 
the latch frame for purposes substantially 
as described, switching mechanism adapted 
to be operated by the said latch frame, and 
means whereby a further depression of any 
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of the plungers past locking position gives 
the E. latch frame an extreme longitudi 
nal movement whereby it is caused to oper 
ate its said switching mechanism. 
4. In switching apparatus of the char 

acter described having a plurality of plun 
gers and switches adapted to be operated 
thereby, a latch frame for the . 
whereby, the latter may be locked in de pressed position, switching. mechanism 

ungers 
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adapted to be operated by the latch frame, 
and means whereby a further depressión 3f. 
a plunger E. locking position gives the 
said latch frame a longitudinal movement 
to cause same to operate its switching mech 
aS 

scribed, a suitable frame, mounting bars 
carried by the said frame and carrying sets 
of spring members, a plurality of plungers 
for E; the said spring members upon depression t 
ing an opening in an edge thereof, into 
which openings the ends of the said plun 
gers extend, the said mounting bars being 
recessed from one side thereof to meet the said openings therein whereby the bearings 
for the said inserted ends of the plungers are 
reduced as desired, substantially as de 
scribed. 
As inventor of the foregoing I hereunto 

subscribe my name this 31st day of July, 
1909. 

CHARLES A BALS. 
Witnesses: 

FRANCEs K. PARKER, 
FREDERICK. R. PARKER. 

w Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.' 
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5. In a bank of keys of the character de- . 
55 

ereof, each mounting bar hav 
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