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This invention relates to improvements in locks and 
has reference more particularly to an improvement in 
electrically operated locks of a combination type. 

In many places in private residences, shops, factories 
and office buildings it is frequently desirable to lock rooms 
containing clothing, tools,,?les, etc., which are not of 
su?icient value or importance to warrant the expense of 
a standard permutation lock and which does not require 
a key for its operation. Where a considerable number of 
persons are entitled to lock and unlock a room, cabinet 
or vault there must be many keys and these must be 
guarded against loss. It is also desirable at times to lock 
and unlock a door from a distance, as for example, a 
garage door. I 

It is the object of this invention to produce a lock 
that will operate an audible or visual alarm or signal 
whenever someone not familiar with the proper combina 
tion attempts to open the lock by testing out a number 
of random settings. 
Having thus brie?y set out the objects of the invention 

the invention will now be described in detail for which 
purpose reference will be had to the accompanying draw 
ing in which the invention has been illustrated, and in 
which; . c 

Figure l is a front elevational view showing the control 
knobs and dials;_ ' 

Figure 2 is a section taken on line 2—2 Figure 1; 
Figure 3 is a section taken on line 3—3 Figure 2; 
Figure 4 is a section taken on line 4—~4 Figure 2; 
Figure 5 is a section taken on line 5-5 Figure 4; and, 
Figure 6 is a circuit diagram. 
Referring now to the drawings, reference numeral 10 

designates the door or wall of a room of which the door 
is locked by means of the present lock, which will now 
be described. The invention will be described as if the 
several parts of the lock are carried by ‘the door to be 
locked, although it is evident that, since the locking bolt 
is electrically operated it may be positioned at a distance 
from the control mechanism, as for example, the door of 
a garage may be locked and unlocked from the residence. 
Attached to the outside of the door as by screws or bolts 
12 is a metal plate 11. The rear surface of the plate has 
a hub 13 that projects into the door or wall to any depth 
desired. The front side of the plate is provided with three 
concentric circles of deep depressions or holes 14, spaced 
cquiangularly as shown in Figure l. The outer circle has 
thirty-seven holes numbered as shown in Figure 1, one 
hole being designated by (l which is shown as located at 
the top in Figure l, the other thirty-six holes being num 
bered 1 to 9 in four groups which have been designated 
by letters A, B, C and D, dividing the scale into four 
quadrants. The intermediate scale has twenty-seven holes 
or depressions, one being designated by O and the others, 
in a clockwise direction, by letters A to Z. The inner 
scale has nineteen holes numbered consecutively in a 
clockwise direction from i to 19.. lournaled in hub 13 
is a tubular shaft 15 and journaled in the latter is a shaft 
16 to the outer (left hand) end of which a circular disk 
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17 is attached; this disk may be referred to hereinafter 
as a knob because it corresponds to the member so desig 
nated in connection with a permutation lock. A pointer 
38 is attached to the outer end of shaft 15' as shown in 
Figure 2. Disk 37 has an indicator or pointer 19. At 
tachcd to the inner surface of the door by spacer brackets 
29, only one of which has been shown, is a plate 21 of 
insulating material that has a central opening through 
which shaft 16 extends. A compression spring 25' sur 
rounds the inner end of the shaft and is held under com 
pression by washer 24> and pin 25. Flate 21 has three 
concentric circles of holes that correspond in angular, 
and preferably also in radial position with the depres 
sions or holes 14 in plate 11. In each of the holes in plate 
21 is positioned a frat headed stove bolt 26, preferably 
made from copper. These bolts are secured in place by 
nuts and washer as shown, and the ends of the flat heads 
are flush with the outer surface of plate 21 as shown in 
Figure 2. 

Referring now in particular to Figures 2 to 5 from 
which it will be seen that shafts 15 and 16 together carry 
three contact arms which for convenience have been desig 
nated by letters E, F and G, being respectively the outer, 
intermediate and inner arms. Arm E is attached to the 
inner end of shaft 15 and spaced therefrom by an insulat 
ing sleeve 27. The end of arm E that encircles the shaft 
is split as shown in Figure 3 and is clamped to the shaft 
by bolt 2%}. Arm F is constructed like arm E and is 
insulated from shaft 16 and clamped thereto in the same 
manner as arm E. 
Arm G is insulated from shaft 16 by an insulating 

sleeve but instead of being clamped to shaft 16 is mounted 
for free rotation thereon. In order to provide sufficient 
friction to prevent arm G from accidentally moving after 
it has been positioned the part which encircles the shaft 
and which will be referred to as hub 29, has a frusto 
conical surface and is positioned in a correspondingly 
shaped depression in friction cup 30 that is held from 
accidental rotation by lug 31. Arms E and F are each 
provided with a cylindrical depression 32 in which is posi 
tioned a carbon brush 33 that is urged outwardly by a 
spring as shown. Arms E, F and G have laterally pro 
jecting ends that terminate in a plane and are each pro 
vided with a carbon brush 33 which is urged outwardly by 
a spring. Arm F has a lug 34 that laps over one side of 
arm G as shown in Figures 2 and 4. It will be noted 
from Figure 4- that when lug 34 is in contact with the 
side of arm G both carbon brushes 33 are on the same 
radius which is a structural feature of considerable im 
portance. 
From the above description it will be seen that by the 

means so far described the contact arms may be turned 
to any desired rotarial position. Arm G can be turned 
in a clockwise direction to any desired position by turn 
ing disk 17 after which arm F is turned in a reverse di 
rection to its position after which arm E is positioned by 
moving the pointer. Figure 6 is a diagram but shows 
the position of all of the contacts 26 as if they were seen 
looking in the direction of arrow 6 in Figure 2 and the 
several contacts are arranged in the same relation as the 
depressions or holes 14 in Figure l, and are identi?ed by 
the same letter and numerals. When pointer 18 is posi~ 
tioned in hole 1 the carbon brush 33 will be in electrical 
contact with contact 1 in the outer circle and the same is 
true with the other contact arms. 

Reference will now be had in particular to Figure 6 
which shows the electrical circuits comprising the lock. 
The circles that have been identi?ed by numbers‘ and let— 
ters correspond to the bolts 26 and the full lines 35 inter 
connecting the circles represent electrical conductors. It 
will be observed that some of the circles are not connected 



2,831,129 
3 

to conductors as but are blanks whose function is to con- ’ 
fuse an unauthorized person trying to open the lock. 
The full line radial lines represent the contact arms which 
are shown in unlocking position. Number 35 represents 
the power line and 37 a normally open two-pole switch, 
while numeral 33 represents a solenoid retractable lock 
ing device and 39 a burglar alarm which may be posi 
tionerl in any suitable place. 

Operation 

Let us now assume that pawl 40 holds a door in locked 
position and that‘the proper person desires to unlock it. 
The combination or seting is arm E at contact 1 in quad 
rant D and arm G at contact 17. Arm E is moved onto 
contact 1 by means of pointer 18 and the end of the 
pointer islinserted into depression or opening 1 in quad 
rant D of the outer circle. The operator then turns disk 
17 in a clockwise direction until pointer 19 indicates 
opening 17 in the smallest circle. After this he turns 17 
counter-clockwise until pointer 19 points to C in the in 
termediate circle; he now closes switch 37 and energizes 
solenoid 38 thereby retracting‘the pawl. We will‘ now 
trace the circuit and for convenience in tracing the cur 
rent ?ow it will be considered that at the instant the 
switch is closed, the wire to the left’ in circuit 36 has a 
positive polarity and the one to the right a negative po~ 
larity as marked on,v the drawing. When the switch is 
closed conductors 41 and 42, which are both connected 
with the left-hand blade of switch 37, will be of the same 
polarity while conductor 43. will connect one terminal of - 
the solenoid with the negative side of thecircuit. Cur 
rent will now flow through conductor 41, thence through 
arms E and G. to contact’ 17 from thence through con 
ductor 44 to the solenoid and thence through conductor 
43 thus completing the circuit and withdrawing the lock 
ing pawl, whereupon the door can be opened. Arm F 
connects the plus terminal to contact C in the interme~ 
diat row and this contact is joined to one terminal of the 
alarm bell or signal by conductor 45, but since the other 
terminal of the alarm device is connected by wire 42 to 
the positive side of the circuit the alarm will not operate. 
With the circuit connection as shown the setting 1—17 is 
the only one that will open the lock and'is the only setting 
that will open the lock without operating the alarm. In 
Figure 6 arms E, F and G are shown by broken lines in 
another of innumerable positions. Arm E is shown on 
contact 1 in quadrant D and is, therefore, electrically 
connected with the positive side of the circuit. Since 
practically all’ of the contacts in the intermediate circle 
are’ electrically connected by wire 35 and to one tcré 
minal of the alarm bell whose other terminal is connected 
with the positive side of the circuit it is evident that so 
long as arm E is in contact with any live contact in the 
outer circle the alarm will operate with all settings of 
arms E and F, except when, arm E is in engagement with 
contact 1. As' shown in Figure 6 the lock will not open 
because the other terminal of the solenoid is connected 
with the negative side of the circuit. Other contacts in 
the outer circle may be connected in parallel with con 
tact 1, as for example, contact 5 in quadrant D and this 
will give other settings for operating the lock. By con 
necting one or more of the contacts of the innermost 
circle with conductor 35‘ of the intermediate circle, by 
means of conductor 46 the alarm will operate whenever 
arm G engages such a contact. 
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When employed for locking a room or cabinet all of 
the parts shown to the right of wall 10 may be positioned 
inside the cabinet or room and cannot be tampered with. 
The operating mechanism shown in Figure 2 may be po 
sitioned in one building and the solenoid positioned to 
open and lock a door in another building in which case 
conductors 42, 43, 44 and 45 may be run through an 
underground conduit. 
What is claimed as new is: 
1. In an electric switch, a ?rst series of contacts some 

or" which are electrically connected to the negative side 
of a current source and at least one of which is con 
nected to the positive side thereof, a ?rst contact arm 
adapted to form an electrical connection with any contact 

'. ot the ?rst series, a second series of contacts at least one 
of which is electrically connected to the positive side of 
an electrical device to be operated, the negative side of 
said device being electrically connected to the negative 
side of the current-source, a second contact arm electrical 
ly connected between- the ?rst contact arm and any se 
lected contact of the second series, said electrical device 
being operated when the ?rst contact arm is electrically 
connected to a positive contact of the ?rst series and 
the second contact arm is connected to the positive con 
tact of the secondseries, a third series of electrical con 
tacts some of which are electrically connected to the nega 
tive side of a second electrical device to be operated, the 
positive side of said-second device being electrically con~ 
nected to the positive side of the current source, and a 
third contact arm electrically connected ‘between the ?rst 
contact arm and any selected contact of the thirdseries, 
the second electrical device being operated when-the ?rst 
contact arm is electrically connected to any negative con~ 
tact of the ?rst series and the third contact. arm is elec 
trically connected to any negative contact of the third 
series. 

2. A device in accordance with claim 1 in which 
only one contact of the ?rst series is connected to the 
positive side of the current source. 

3. A device in accordance with claim 1 in whichonly 
one contact of the second series is connected to the posi 
tive side of the ?rst electrical device. 

4. A device in accordance with claim 1 in which most 
of the contacts of the third series are connected to the 
negative side of the second electrical device. 

5. A device in accordance with claim 1 in which. some 
of the contacts of at least one of the series are dead. 

6. A device inaccordance with claim 1 in which some 
of the contacts of the ?rst and third series are dead. _ 

7. A device in accordance with claim 1 in which some 
of the contacts of each series are dead. 

8. A device in accordance with claim 1 in which only 
one contact of the ?rst and second series is connected to 
the positive side of the current source. 

9. A device in accordance with claim 8 in which. part 
of the remaining contacts of each series are dead. 
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