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N.Y., a corporation of New York 

Filed Dec. 3, 1958, Ser. No. 784,242 
17 Clairs. (C. 70-315) 

This invention relates to a structurally and functionally 
improved lock of the permutation type. - 

It is a primary object of the invention to furnish a 
mechanism which will be of simple and economical design, 
and which will virtually assure against the successful open 
ing of the lock by persons other than those cognizant of 
the proper permutation. 
A further object is that of providing an improved as 

sembly in which, under the control of an authorized per 
son, the permutation may be changed to present or in 
clude any desired new sequence; such change being ef 
fected with the expenditure of minimum effort and time, 
and without the necessity of the operator being mechani 
cally skilled or having to employ tools for this purpose. 

Still another object is that of designing a lock in which 
an uniformed person will not be able to observe or other 
wise detect the positions assumed by the elements of the 
mechanism and thus ascertain the permutation sequence 
which has been employed, to effect an opening of the 
lock mechanism. 
With these and other objects in mind, reference is had 

to the attached sheets of drawings illustrating a practical 
embodiment of the invention, and in which: 

FIG. 1 is a perspective view of a complete lock assem 
bly constructed in accordance with the present teachings; 

FIG. 2 is a rear elevation of the same with the back 
plate removed to disclose the enclosed mechanism; 
FIG. 3 is an elevation similar to FIG. 2, but partly in 

section and with the intermediate plate of the casing and 
the parts rearwardly of the same removed; 

FIG. 4 is a transverse sectional view taken along the 
line 4-4 in the direction of the arrows as indicated in 
FIG. 2; 

FIGS. 5, 6 and 7 are perspective views of a schematic 
layout of portions of the mechanism, showing the ele 
ments of that mechanism in different positions; 

FIG. 8 is a view similar to FIG. 2, but showing the 
positions assumed by the parts after the permutation has 
been actuated; - 

FIG. 9 is a fragmentary view corresponding to FIG. 8, 
illustrating the parts in different positions, with the locking 
slide shifted and the lock “opened'; 

FIG. 10 is a fragmentary view similar to FIG. 9, with 
the elements of the mechanism moved to positions unde 
which a new permutation may be set up; 

FIG. 11 is a view similar to FIG.3, but showing the 
parts shifter to positions assumed by the parts with the 
lock in open condition; 

FIG. 12 is a transverse sectional view taken along the 
line 12-12 in the direction of the arrows as indicated in 
FIG. 2; 

FIG. 13 is a similar section, but with the elements of 
the mechanism shown in different positions correspond 
ing to the condition illustrated in FIG. 8: 

FIG. 14 is a transverse sectional view taken along the 
line, 14-14 in the direction of the arrows as shown in 
FIG. 2; and 

FIG. 15 is a view corresponding to FIG. 14, illustrating 
the parts shifted to different positions corresponding to the 
condition shown in FIG. 8. 

in order to avoid unnecessary drawings and description, 
merely one preferred form of assembly has been shown 
and described. Such an assembly would be of a type 

2 
conveniently usable in a motor vehicle to, for example, 
enable an operator to energize the ignition and starting 
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circuits. Similarly, this exemplification could be advan 
?tageously utilized to rotate an element such as a shaft to 
effect a retraction of a plunger or bolt. In any event, the 
drawings and appended description are to be taken in an 
illustrative rather than a limiting sense, except where 
otherwise restricted by the claims, in that the lock mecha 
nism may be readily modified to effect the operation of 
any desired mechanism. 

Referring primarily to FIG. 1, the numeral 20 indicates 
the cover plate of a casing assembly, which includes rear 
wardly extending side walls 21 and a back plate 22. It is 
preferred in the present lock to employ plungers which 
may be operated to provide a correct permutation under 
which the mechanism of the lock is released. Therefore, 
it will be seen that plungers 23 project forwardly of the 
cover plate 20 and may have associated with them suit 
able indicia for identification purposes. Five of these 
plungers have been illustrated, in that this is a convenient 
number. A greater or lesser grouping of plungers might 
be employed. An actuator 24 also extends forwardly of 
cover plate 20. A knob or head portion 25 projects 
through an opening in one of the side walls 2. It is 
preferred that in addition to the cover and backing plates 
20 and 22, a central or intermediate plate 26 be provided 
as part of the assembly, and which extends in spaced 
relationship and parallel to plates 20 and 22. This inter 
mediate plate has been shown at 26 in FIG. 2, as well as 
in other views. It serves to divide the encasing structure 
into forward and rear compartments. Plate 26 is con 
veniently retained against movement with respect to the 
other parts of the encasing structure by example, position 
ing tongues and notches 27 and securing elements 28 
extending through it. Actuator 24 is mounted by a shaft 
29 rotatably supported with respect to the casing struc 
ture and extending transversely of the latter. This shaft 
has a length such that it supports, at a point exposed 
beyond the face of back plate 22, a disk 50 carrying a 
crank pin 30, or other suitable operating element, which 
is mounted to rotate with shaft 29. 

Extending within the rear zone of the encasing struc 
ture and conveniently supported by the side walls 21 of 
the latter are shafts 31, 32 and 33. Shaft 3i is conven 
iently designated as a counter or timing shaft, 32 as an 
idler shaft and 33 as a code shaft. These shafts each 
carry certain assemblies cooperating with each other. In 
view of the fact that five plungers are present in the illus 
trated embodiment, five assemblies will be associated with 
each shaft. Each of the assemblies will include a motion 
transmitting unit, which may take one of a number of dif 
ferent forms, but which, for a preferred concept, will 
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to that shaft, but are rotatable around the same. 

include a gear. 
The assemblies supported by the shaft 3 will be fixed 

against movement with respect to the same. Each of 
those assemblies will include what might be termed a 
"homing ring' 34 and a driving element, such as a gear 
35. Upon the idler shaft 32 there are supported assem 
blies which are incapable of axial movement with respect 

These 
latter assemblies include, as shown, gears 36, the teeth 
of which can mesh with the teeth of gears 35, and ele 
ments 37, which may be termed "starting rings.' The 
latter correspond generally with the homing rings 34. 
Rotatably mounted upon shaft 33 are units 38, which, 
following the preferred form of the invention, will also 
be gears and will have their teeth meshing with the teeth 
of gears 36. Gears 38 are fixed against axial movement 
with respect to shaft 33. The latter is supported for 
such movement. Shafts 31 and 32 are not thus sup 
ported. 
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An arresting or locking side is positioned below shaft 
33, as viewed in FIG. 2. This slide is preferably formed 
by a pair of plates 39 and 40 disposed in face-to-face con 
tact and maintained in that position by rivets or pins 
41, which will cause these plates to shift as a single unit. 
The slide is conveniently supported by forming its op 
posite ends with longitudinally extending slots or recesses 
42, the edges of which movably bear against the surfaces 
of supporting members 43 extending transversely of the 
assembly and conveniently mounted by the intermediate 
plate 26. 
The upper edge of the locking slide assembly extends 

into the plane of the teeth of gears 38. The overlap is 
less than the height of these teeth. Notches 44 are pro 
vided in this upper edge, and in the normal position of 
the parts, these notches are aligned with gears 38 and 
have a depth such that the gears may freely rotate with 
out interference or obstruction by the arresting or lock 
ing slide assembly. The lower edge of this assembly in 
the zone of transverse shaft 29 is characterized by hav 
ing the adjacent edges of both plates 39 and 40 formed 
with recesses 45. Cooperating with the edges defined by 
these recesses are arcuate tabs 46 and 47, as shown, for 
example, in FIGS. 2, 8, 9 and 10. Recesses 45 are pref 
erably in the form of semicircles, the centers of which, in 
a lock of given dimensions, may be offset by, for example, 
.109'. Therefore, the different recesses will have over 
lapping zones. The tabs 46 and 47 are mounted beside 
each other upon the shaft 29, as in FIGS. 12 and 13, 
and have a common center. These tabs constitute seg 
ments of circles of a diameter equal to the diameters of 
the recesses 45. 
The arcuate recess 45 in plate 40 is formed with a 

notch providing a shoulder portion 48 in a zone substan 
tially in line with its apex. Similarly, plate 39 has formed 
in the apex portion of its recess 45 a shoulder 49. These 
shoulders are engageable with edge zones of the arcuate 
tabs 46 and 47. As illustrated, the shoulders are op 
posed to each other. Therefore, if the locking slide as 
sembly provided by plates 39 and 40 is otherwise free 
to reciprocate, a turning of shaft 29 in clockwise and 
counterclockwise directions will result in such reciproca 
tion. While such a design is in many respects preferred, 
it is apparent that the structure could be reversed so that 
the tab segments would have different centers and the 
recesses would have a common center but be developed 
along arcs of different radii. Alternative structures 
could likewise be employed which would also prevent any 
backlash or objectionable clearance of the parts with re 
spect to each other. 
With primary reference to FIGS. 3 and 4, it will be 

observed that in the compartment or space intervening 
cover plate 20 and intermediate plate 26, a lockout plate 
or member 5 is pivotally supported, as at 52. This 
support should involve a definite friction fit, so that lock 
out plate 51 does not tend to rock freely around its pivot. 
As will be observed in FIG. 3, this member is formed 
with an opening and has an outline such that when 
occupying one position, the base portions of plungers 23 
will not be obstructed thereby in their movements. How 
ever, when shifted to an opposite, extreme position, as 
shown in FIG. 11, the lockout plate 51 will present body 
portions in line with the inner end surfaces of these 
plungers. So disposed, the plate will provide an ob 
struction to movement of the plungers. As will also 
be seen in these views, shaft 29 mounts a cam 53. Lock 
out plate 51 is formed with projecting portions 54 and 
55 to each side of its pivot 52 and disposed adjacent 
the peak of cam 53. Therefore, when this cam is turned 
counterclockwise, as in FIG. 3, it will engage with 
projecting portion 54 to rock plate 51 from the position 
shown in FIG. 3 to that illustrated in FIG. 11. In the 
latter figure, if cam 53 is moved in a clockwise direc 
tion, it will engage with projection 55 to return lockout 
plate 51 to its neutral position, as shown in FIG. 3. A 
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4. 
reset lever 56 is pivotally supported, as at 57, and is 
provided with a projecting edge portion 58 also disposed 
adjacent cam 53. It is therefore apparent that with the 
parts in the positions shown in FIG. 11 and cam 53 
rotated in a clockwise direction, that cam will not alone 
return plate 51 to its neutral position, but also will 
initially engage surface 58 of lever 56 to rock the latter 
in a counterclockwise direction from the position shown 
in FIG. 11 to that illustrated in FIG, 3. 
The free end of lever 56 conveniently treminates in a 

fork portion 59. That portion straddles a bar 60 form 
ing a part of a slide 61 mounted for reciprocation adja 
cent the inner face of the proximate side wall 21. The 
upper end of slide 61 provides a rack formed by a suita 
ble number of teeth 62. These teeth (see FIG. 14) 
mesh with the teeth of a gear 63 fixed against movement 
with respect to shaft 31. It is therefore apparent that 
when the reset lever 56 is rocked, gear 63 will be turned 
to rotate shaft 31 through a definite arc. Having in mind 
the proportions and components present in the currently 
described exemplification, the effective teeth 62 of slide 
member or rack 61 should be six in number. 
As afore brought out, each of the assemblies 34-35 

is secured against movement with respect to shaft 31. To 
normally retain that shaft against rotation and accord 
ingly maintain the assemblies in stationary condition, an 
annular ratchet or toothed member 64 is fixedly secured 
to shaft 31. A detent 65, conveniently in the form of 
a sphere, extends through the central or intermediate 
plate 26, as especially illustrated in FIGS. 4, 14 and 15. 
This detent is thrust into contact with the surfaces of 
ratchet 64 by means of a spring 66 having one of its 
ends secured against the face of plate 26 and its opposite 
end bearing against detent 65. Accordingly, shaft 31 
will not accidentally rotate. 
The assemblies 36-37 are rotatably mounted on shaft 

32 and restrained against axial movement with respect to 
the latter. These latter assemblies are normally main 
tained in desired positions also by employing detent struc 
tures. These detent structures are individual to each of 
the assemblies 36-37. Each (see FIGS. 12 and 13) 
preferably includes a spring 67 mounted on plate 26 ad 
jacent a given assembly and having a raised or latch por 
tion 68. This spring is disposed in line with a starting 
ring 37. That ring is formed in its periphery with a recess 
69 to receive the projection 68. Therefore, with these 
parts engaged each assembly is normally retained in the 
position shown in FIG. 12. The teeth of each gear 35 
preferably provide a complete annulus. A gap or inter 
ruption is provided in the annular series of teeth of each 
gear 36. That gap will conveniently involve the elimina 
tion of three of those teeth. Likewise, the annular series 
of teeth of each gear 38 is interrupted by a gap, which 
may embrace the elimination of two of its teeth. In any 
event, the gaps of gears 38 should have a width such 
as to accommodate the upper edge of the locking slide 
assembly provided by plates 39 and 40. 
As illustrated, the plungers 23 are conveniently cylin 

drical, with the inner portions of substantial area. Thus, 
with a shifting of the lockout plate 51, the plungers will 
engage against the surface of the latter if one attempts to 
project them. It is preferred that stem plates 70 be affixed 
to the inner ends of the plungers and provided with open 
ings through which the coils of compression springs 71. 
extend. The inner ends of these springs bear against the 
surface of intermediate plate 26, and their outer ends 
against the base portions of sockets formed in the plungers 
23. Therefore, the latter are normally maintained in the 
positions shown in FIGS. 4 and 12. In line with the zone 
intermediate a homing ring 34 and a starting ring 37, 
each stem plate 70 carries pins 72 and 73 arranged one 
to the rear of the other. The plate 70 may have its 
inner end defined by a fork portion 74, which will straddle 
shaft 31 to thus guide the movements of that plate. Each 
of the starting rings 37 is provided with a projection 75. 



5 
Each of the homing rings 34 is provided with a similar 
projection 76. The length of these projections is such 
that they have a Zone of overlap, bearing in mind that the 
different rings 34 and 37 are disposed in line with each 
other. 
As previously described, shaft 33 is capable of being 

axially shifted. The code gears 38 are rotatably sup 
ported upon this shaft, but are incapable of axial move 
ment with respect thereto. To properly mount this shaft, 
the knob. 25 affixed to one end of the same is carried 
by the side wall. The opposite end of the shaft is slid 
ably supported in a bearing 78. Therefore, this shaft 
may be shifted from the position shown in FEG. 8 to that 
illustrated in FIG. 10, by simply exerting thrust upon 
the outer end of the knob or button 25. A detent struc- . 
ture serves to retain the shaft in the position to which it 
has been shifted. That detent structure conveniently em 
braces a shaft area 79, which may have the same diameter 
as the main body zone of shaft 33. The ends of this 
area are defined by oppositely tapered surfaces 88. A 
detent element 82 in the form of a C-washer or resilient 
and normally constricted ring is mounted in a slot on 
bearing 78. Therefore, as thrust is exerted inwardly 
against shaft 33, the element 82 will be expanded by the 
cam surface 80 against which it bears. Continued pro 
jection of the shaft will cause this element to override 
area. 79 and constrict around the inner tapered zone 8, 
as shown in FIG. 10. Thus, the shaft will be held in 
retracted position. To shift it from that position, knob 
25 is conveniently provided with a flange 83. That flange 
extends in line with the end of the locking slide assembly 
of plates 39 and 40. One or both of these may include a 
laterally extending portion 34 to underlie the rim or out 
standing part 83 of the knob. 25. Accordingly, when the 
slide assembly is shifted from the position shown in 
FIG. 10 to that illustrated in FIG. 9, at least portion 84 
will exert a thrust against shaft 33 to return it to the 
position illustrated in FIG. 8. In this position, the detent 
structure involving the constrictible element 82 will exert 
a restraining influence upon the shaft, to prevent it from 
accidentally shifting. 
As afore brought out, with the parts proportioned in 

the manner illustrated in the present drawings, an elimina 
tion of two of the teeth of each code gear 38 provides a 
gap sufficient for the slidable accommodation of the lock 
ing assembly furnished by plates 39-40. As shaft 33 
is axially shifted, it carries with it the code gears 38. 
Therefore, the teeth of the latter move out of mesh with 
the teeth of gears 36 as shaft 33 shifts in one direction. 
Under these circumstances, the end teeth of the annular 
series forming a part of each code gear 38 will lie one 
adjacent each of the opposite upper side edges of the 
locking slide assembly. Now, when shaft 33 is returned 
to its initial position, the teeth of gears 38 must mesh with 
the teeth of idler gears 36, as otherwise the return move 
ment of shaft 33 would be blocked. To avoid this diffi 
culty, those teeth of each gear 38 which are opposite the 
gap zone will have imparted to them a triangular con 
figuration, as indicated at 85. This will provide a simple 
guiding or centering structure assuring a proper meshing 
of the teeth of gears 36 and 38. 
As afore described, if a structure as illustrated is em 

ployed for the shifting of the locking slide assembly, 
and with the parts of the entire lock involving certain 
dimensions, the centers of the circles defining the arcuate 
recesses 45 are offset by .109'. In the following review, 
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vide elements 35, 36 and 38. The number of teeth em 
bodied in each element is a matter of election, and 
dependent upon the size of these teeth, the gaps in the 
annular series of elements will involve the elimination of 
a greater or lesser number of those teeth. Other factors, 
of course, may also be varied to meet the demands of any 
given installation. With this in mind, the operation of the 
present apparatus may be considered. 
To illustrate this operation, attention is invited to FIGS. 

5, 6 and 7. These views schematically illustrate essen 
tial parts of the mechanism. Only three sets of assem 
blies have been shown, and incidential structures have 
been eliminated, so that the inner workings and condi 
tions of movements of the parts may be readily under stood. 

Thus, referring primarily to FIG. 5, it is to be under 
stood that the mechanism is shown in “home' or restored 
condition. The gaps in the code gears 38 are each mis 
aligned with the slide member by an amount represent 
ing the required permutation. The idler gears 36 are not 
in mesh with the teeth of gears 35 mounted by the count 
er shaft 31. However, the homing teeth 76 are disposed 
adjacent the starting teeth 75. This condition was estab 
lished as the parts were returned to a restored or cleared 
condition in a previous operating sequence. 

In FIG. 6 there has been illustrated the position which 
the parts assume after the drive pin 73 has advanced 
the right-hand idler gear 36 into mesh with the teeth of 
the adjacent gear 35 on counter shaft 31 and caused that 
shaft to be advanced. In FIG. 6 it is to be noted that 
the right-hand idler gear and the code gear 38 associated 
therewith are advanced two tooth spacings, while the 
counter shaft 3 and all the gears carried thereby are 

... rotated through one tooth spacing. The central and left 

40 

mechanism is to be considered "open.” 
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further distance measures will be given. These again are 
merely by way of example, with the parts of the assem 
bly involving predetermined dimensions. As is apparent, 
a greater or lesser number of plungers or equivalent 
actuating members 23 could be employed, which would 
have the result that a greater or lesser number of assem 
blies 34-35 and 36-37 would be present, with a corre 
sponding difference in the number of code gears 38. 
Toothed members, or gears, are preferably utilized to pro 
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hand idler gears 36, as shown in this view, have not been 
moved. However, the right-hand code gear 38 has ad 
Vanced two steps toward alignment with a given station 
occupied by the slide member or its equivalent. 

In FIG. 7 the condition prevailing after the central 
idler gear 36 has been Toated by actuation of the plunger 
to cause its starting pin 73 to shift the parts in the manner 
heretofore described. This idler gear has moved two 
tooth spacings and caused the code gear 38 associated 
therewith to move a corresponding amount. In this man 
ner the gaps of all three of the code gears are brought 
into alignment. Under these circumstances, the lock 

In these sche matic views, the left-hand idler and code gears have not 
moved, in that the set-up of the permutation did not re 
quire it. As will be appreciated, should the plunger of 
this latter gear assembly be operated, then the gap of the 
left-hand code gear 38 would be shifted so that misalign 
ment would occur. Under these circumstances, no amount 
of further manipulation could result in an alignment of 
the gaps in the several code gears. 

Having in mind the operation as illustrated in FIGS. 
5, 6 and 7 as just described, and considering the complete 
structure as illustrated in the other figures of the draw. 
ings, it will primarily be assumed that a proper permuta 
tion has been set up in the lock. This permutation will 
be characterized by the gaps in the teeth of the code gears 
38 being all aligned with each other and with the adjacent 
edges of the locking slide assembly, when the permutation 
has been properly defined by the operator. Under these 
circumstances, the lock may be "opened” by turning actu 
ator 24. Employing five assemblies, and with the parts 
corresponding to the illustrations, more than one thou 
sand different permutations may be set up and used to 
effect a release of the lock mechanism. With the mecha 
nism locked, the gaps in the code gears may occupy prac 
tically any desired positions. - 
The teeth of the code gears are normally in mesh with 

the teeth of the idler gears 36. The gaps in the latter in 
the "home' or initial position will extend upwardly, as 
viewed in the present drawings. Accordingly, the teeth 
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of gears 36 will not initially be in mesh with the teeth of 
gears 35. Assuming that a five step permutation has been 
set up in the lock, and with the parts of the latter in an 
initial position, such as has been shown in FIG. 12, the 
projection of a proper first plunger 23 will cause the pin 
73 carried by its stem plate 70 to engage with projection 
75 of the corresponding starting ring 37. So engaged, 
and with continued projection of that plunger, the ex 
tended portion 75 will cause the adjacent extended por 
tion 76 of a homing ring 34 to be turned, thus rotating 
shaft 31. Under these circumstances, the teeth of the 
corresponding idler gear 36 of the assembly will be brought 
into mesh with the teeth of the adjacent gear 35. As the 
movement of the parts was initiated, the detent portion 
68 of spring 67 moved out of the retaining recess 69 of 
the starting ring 37. 
The second plunger 23 is now operated. Again, pre 

cisely the same sequence of events occurs as happened 
when the first plunger was caused to function. Of course, 
each step of movement of the counter shaft 31 requires 
an overcoming of the detent structure 64-66. With no 
deliberate operation of the parts, any accidental shifting 
of shaft 31 is prevented by this detent structure. With 
certain dimensions existing, and returning to a consider 
ation of the functioning just described, the first A6' of 
movement of the plunger 23 did not result in any move 
ment on the part of the counter shaft 31. It was only the 
second and final A6' of movement that caused the count 
er shaft to be rotated the distance defined by one tooth of 
a gear 35. The initial plunger operation served to drive 
the teeth of an aligned code gear 38 in mesh with the teeth 
of a gear 36, so that the code gear rotated through an 
arc corresponding to two teeth. With such advance, the 
gap in the annular tooth series of that code gear moved 
in the direction toward the position at which it would 
be aligned with the locking slide assembly. With the 
operation of the second plunger, and as a consequence of 
the rotation of counter shaft 31, not alone is the corre 
sponding code gear advanced, but also the initially turned 
code gear is similarly advanced. This operation con 
tinues throughout the entire sequence of functioning of 
the five plungers. Simultaneously with the turning of 
shaft 31, gear 63 carried thereby will turn. Therefore, 
rack 61 will be shifted from the position shown in FIG. 
14 to that illustrated in FIG. 15. Also, lever 56 will be 
moved downwardly from the position shown in FIG. 3 
to that illustrated in FIG. 11. At the end of that se 
quence, it will be found that the gaps of all the code 
gears are aligned with the adjacent edge of the locking 
slide assembly. Accordingly, the latter may be shifted 
to the left, as viewed in FIG. 8, by simply turning shaft 
29 through, for example, actuator 24. This will occur 
because the leading edge of cam element 46 will engage 
with the shoulder 48 of recess 45 in plate 40 to thus push 
the latter in the desired direction. Simultaneously with 
the turning of the actuator shaft 29, the lockout plate will 
also have been shifted from the position shown in FIG. 
3 to that of FIG. 11. This will obstruct any projection 
of plungers 23. 
As will be understood, due to the cooperation of the 

edge portions of tabs 46 and 47 with the edges of re 
cesses 45, substantially no play will occur between the 
locking slide assembly and these tabs or their equivalents. 
If it is desired to restore the parts of the lock to their 
initial positions, then a rotation of shaft 29 in a clock 
wise direction, as viewed in FIG. 10, will be resorted to. 
With such rotation, tab element 47 will have its leading 
edge brought into engagement with recess 49 to shift the 
assembly of plates 39 and 40 from the position shown 
in FIG. 9 to that illustrated in FG, 2. Counterclock 
wise movement of the shaft 29 and tab. 46 may be con 
tinued in the assembly, as illustrated, throughout an arc 
of substantially 135. Beyond this point, further move 
ments will be prevented by the leading edge of tab 47 
striking against the lower edge of plate 39. Movements 
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8 
of shaft 29 in a clockwise direction will cause this tab 
47 to have its forward edge zone again engage against 
the surfaces defining recess 49, and thus return the lock 
ing plate assembly to its initial position. 
When shaft 29 rotates in a clockwise direction, as 

shown in FIG. 3, cam 53 will engage with the project 
ing portion 55 of plate 51, as well as the corresponding 
portion 58 of lever 56. Therefore, the lever will be shifted 
upwardly from the position shown in FIG. 11 to that 
illustrated in FIG. 3. Similarly, the lockout plate will be 
shifted from one to the other position shown in these fig 
ures, so that the plungers may again be operated. With 
the upward rocking of lever 56, rack 62, in engagement 
with the teeth of gear 63, will return shaft 31 to its initial 
position. That shaft will be retained in that position in 
cident to the detent structure furnished by the spring 
pressed element 65 in cooperation with the recesses 
formed in the periphery of the annular element 64. 
Under those circumstances, the several gears 35 will be 
rotated to turn idler gears 36, as well as the code gears 
38. Accordingly, the gaps in the latter will be moved 
out of registry with the locking slide plate assembly, so 
that shaft 29 may not be turned counterclockwise. As 
the parts thus move, they will shift from the positions 
shown in FIG. 13 to those illustrated in FIG. 12, and in 
which the projection 76 has moved into engagement with 
the projection 75 to rotate each starting ring 37 to a 
point at which the detent 68 of each assembly lies with 
in the recess 69 to prevent further and accidental move 
ments of the parts. Thus, the "home' or initial position 
of the parts is reestablished. 

Accordingly, the entire mechanism is now ready for 
further operation. As afore brought out, that mecha 
nism, in the present exemplification, is visualized as being 
of use in connection with the ignition-controlling and 
starting apparatus of a present-day motor vehicle. In 
other words, a partial turning of actuator 24 in a clock 
wise direction, as viewed in FIG. 1, will result in the ig 
Inition circuit of the vehicle being energized. Continued 
rotation of the actuator in this direction may result in 
the energization of a relay controlling the starting motor 
of the vehicle. Thus, an operator will not be confronted 
with any unfamiliar manipulations to effect the result 
which he ordinarily achieves by simply turning a key in 
this manner. The crank 30 is desirably connected with 
the controlling apparatus of the vehicle. A spring may 
be conventionally associated with that apparatus, so that 
upon the release of actuator 24, a thrust is exerted against 
crank 30 to partially shift the actuator in a counter 
clockwise direction and thus de-energize the relay of the 
starting motor. As is apparent, the control element or 
elements of the lock may be designed in accordance with 
the requirements of any given installation, and may in 
volve desirable substitute parts for the crank 30, and, 
for example, its mounting disk 50. 

It has been found that for the usual purposes, a lock 
involving five plungers, with corresponding assemblies 
of actuating elements embracing timing gears 35-hom 
ing rings 34, idler gears 36-starting rings 37 and code 
gears 38 is adequate. Obviously, a greater or lesser num 
ber of operating elements, such as plungers, might be 
employed, with a corresponding variation in the number 
of the assemblies. In setting up the permutations, a 
proper sequential operation of all five plungers may be 
provided for, or else one or two of these plungers might 
require no operation, according to that permutation. 
Likewise, a simultaneous operation of two or more 
plungers might be necessary to effect a release of the 
locking mechanism. In any event, as a plunger is re 
leased, it will return, under the influence of its spring, to 
an initial position. It may thereupon be operated any 
number of times, but will effect no driving result which 
will be imparted to the assembly mounted upon shaft 32. 
Each time the actuator 24 is turned to shift the locking 
slide assembly from the position shown in FIG. 2 to 
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that illustrated in FIG. 9, the lockout plate 51 will be 
moved from the position illustrated in FIG. 3 to that 
shown in FIG. 11. Therefore, the plungers or, their 
equivalents may not be operated. Accordingly, a guard 
ing structure is presented which prevents an unauthorized 
person from attempting a decoding of the lock permuta 
tion. In this connection, it will be undertsood that with 
the lock open and a person desiring to ascertain the com 
bination, it would be feasible to selectively press against 
the plungers until one was found which resisted move 
ment, due to the pin 73 engaging with the projection 75. 
This, then, would be the last plunger which had been 
actuated. By now shifting rack 62, the next plunger which 
had been actuated could be ascertained. This procedure 
could be continued until the entire combination was ap 
parent. Any such procedure is prevented by the lock 
out plate. Any incorrect operation of the permutation 
results in a failure of the locking slide assembly to move 
in response to a turning attempt exerted on actuator 24. 
Under these circumstances, the operator must move shaft 
29 by shifting actuator 24 in a counterclockwise direction, 
as viewed in FIG. 1. 
a complete unlocking operation involving a knowledge of 
the permutation. 
Now, assuming that a user desires to set up a new per 

mutation. The first step to be achieved will be that of 
causing a functioning of the lock mechanism in accord 
ance with the permutation theretofore set up. Pressure 
is now exerted on knob or button 25. Accordingly, that 
button and shaft 33 will be moved from the positions 
shown in FIG. 8 to those illustrated in FIG. 10. Under 
these circumstances, the gaps in the code gears 38 will 
still engage the opposite edge Zones of the slide assembly, 
so that these gears will not be capable of turning. There 
upon, a user will shift the plungers or other operating 
elements in a desired sequence, or permutation, to set 
up the new code under which the mechanism of the lock 
is released. With these conditions, the idler gears 36 
will be turned in the several assemblies in proper se 
quence. Counter gears 35 and the homing rings 34 will 
likewise be rotated. The code gears will remain sta tionary. 

10 
the casing as the actuator causes a functioning of the op 
erating element. Otherwise it obstructs such movement. 
Each of the code units is shifted so that its gap furnishes 
a passage for the displaceable slide assembly. Accord 
ingly, when these gaps or passages fail to obstruct that as 
sembly, the operating element may be caused to function. 
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So moved, the parts are reset for 
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With the completion of the new permutation, the oper 
ator will shift actuator 24 in a clockwise direction, as 
viewed in FIG.1. This will return the locking slide as 
sembly to its initial position. This is shown in FIG. 9. 
However, up to this point, code gears 38 are still displaced 
to one side of gears 36. It is only with the final stages of 
movement of shaft 29 that the offset portion 84 or equiv 
alent part of the bar engages with the extension 83 of 
knob. 25 to shift the latter from the position shown in 
FIG. 10 to that illustrated in FIG.9. With the shifting 
of the knob or button 25, shaft 33 is returned to its nor 
mal position, at which the teeth of the gears 38 carried 
thereby mesh with the teeth of gears 36. This meshing 
is assured incident to the use of the triangular or similarly 
shaped teeth 85 included in each of the gears 38. These 
teeth will, at the moment shaft 33 is returned to its initial 
position, be extending upwardly so as to be in line with 
the teeth of gears 36. A movement of shaft 29 actuates 
rack 62, thus turning shaft 31 and the assemblies asso 
ciated therewith, after gears 38 and 36 are in mesh with 
each other. Under these conditions, the parts of the lock 
are reestablished in their neutral or initial relationship. 
The mechanism of the lock can now be operated only 
in a proper sequence, according to the new permutation 
which has been set up. During all the foregoing opera 
tions, any undesired turning of the assemblies associated 
with shafts 31 and 32 is prevented incident to the detent 
structures such as 68-69 and/or 64-66. 

It is apparent from the foregoing that the crank 39 o 
its equivalent provides a suitable operating element, pref 
erably extending beyond the surface of the casing. This 
element is operatively connected with the actuator 24. 
The locking slide assembly is slidably displaceable within 
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On each idler gear there is a section so constructed that 
one part bears against the plunger drive pin 73 in the 
“home” position. The detent spring is engaged in a notch . 
cut into another part of this section, and will hold the gear 
in this position against any accidental or inadvertent 
movement. Whenever a plunger forces its idler gear to 
mesh with the counter shaft and rotate it a timing step, 
there is a moment of instability which could allow the 
gears to "overrun' the correct position. This overrun 
ning is prevented by having a stop pin 72 on the plunger 
assembly engage itself with the driven gear teeth to 
force them to stop their forward travel when the plunger is completely depressed. 
The idler gears are all forced back into the “home" 

position simultaneously by a homing device on the counter 
shaft. As the mechanism is cleared or restored to 
"home,' the counter shaft is rotated in a reverse direction 
by the control shaft, and so carries the idler gears back 
ward until they unmesh themselves as the cut-outs reach 
the counter shaft teeth. The point of unmeshing is am 
biguous in timing and usually is short of the homing 
spring detenting position. Therefore, an additional move 
ment is created by a common set of homing teeth on the 
counter shaft engaging sections of the idler gears and ro 
tating them the required further amount until they all 
reach "home.” At this point the gearing is considered 
completely restored and ready for plunger actuation. 
This resetting action can be accomplished at any time in 
the cycle of events, and is a required movement before 
any permutation is to be entered. 

If the permutation required to open the lock is desig 
nated as 1-34-5, this would require that plunger No. 1 
be depressed first, then plungers 3 and 4 simultaneously, 
and finally No. 5. Plunger No. 2 is not to be used in this 
instance. Internally the code gears will be arranged, 
under these conditions, in a manner such that the gap in 
the code gear associated with plunger No. 1 will be 
farthest from alignment with the unlocking slide-in this 
particular instance, four tooth spacings away. 
The code gear associated with plunger No. 2 (the un 

used one) will of course have its gap in alignment. Any 
movement of plunger No. 2, therefore, will cause this 
gear to move out of registry, and so maintain the mecha 
nism in locked condition regardless of any further plunger 
manipulations. Code gears 3 and 4 will find themselves 
in like positions-in this instance, three tooth spacings 
removed from alignment. Code gear No. 5 will be only 
two tooth spacings from alignment. 
To open the lock under these conditions, plunger No. 1 

is depressed first, This action causes the No. 1 idler gear 
to go into mesh with the counter shaft; and further de 
pression of the plunger (and thus continued rotation of 
the idler gear) will cause the counter shaft to rotate for 
ward one detent step or tooth spacing. It is to be noted 
that the entire rotation of the idler gear causes its asso 
ciated code gear No. 1 to advance two steps toward the 
aligned condition. At this time the No. 1 gear will be but 
two steps from alignment, while the other gears will not 
have moved from their original positions. - 
The next operation of the plungers requires that No. 3 

and No. 4 be depressed simultaneously, so that the third 
and fourth idler gears will go into mesh with the counter 
shaft together and cause it to rotate another detent step. 
While these two idler gears are advancing, they will carry 
their corresponding code gears two steps forward. The 
first idler gear having been put into mesh with the coun 
ter shaft in the first action of the sequence, it will be cb 
served that when the counter shaft is rotated this second 
detent step, that gear (and thus the first code gear) ad 
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vances an additional step. Now the No. 1 code gear will 
be only one step from alignment, and the third and fourth 
code gears similarly will be one step from alignment. 
The No. 2 gear will still be in registry, as before, while the 
No. 5 gear will need to be advanced two steps. 

Continuing as before, plunger No. 5 will be depressed. 
idler gear No. 5 will go into mesh with the counter shaft; 
the counter shaft will advance one detent step; and the 
No. 5 code gear, having advanced two steps, will find 
itself in alignment with the slide. The three previously 
turned idler gears, having been meshed with the counter 
shaft, are forced to advance one step again, and so at this 
time all five code gears will be in alignment with each 
other and the unlocking slide. It is to be noted that this 
alignment is achieved without the use of plunger No. 2, 
thereby satisfying the original permutation requirements. 

If at any time the plungers are operated out of their 
required sequence, the gaps in the incorrectly used code 
gears will be "out of step” with the accumulating se 
quence, and no maneuvering of the plungers will ever 
put it back into proper timing. The only way out is 
to completely restore the lock and start all over again. 

If when the lock is open, the combination is to be 
changed, the code gears can be unmeshed from their cor 
responding idler gears by simply shifting the entire code 
gear assembly sidewise. The lock will then be restored, 
with the counter shaft and all the idler gears returned 
to their respective “home” positions. The code gears, 
of course, are not turned, nor could they be, as they are 
locked onto the unlocking slide in the aligned condition. 
The new permutation is set into the lock by simply de 
pressing whatever sequence of plungers is desired. 
As each plunger is depressed, it will cause the associ 

ated idler gear and the counter shaft to react exactly as if 
the lock were being opened. The idler gears will as 
sume positions corresponding to whatever step of the se 
quence was chosen for the depressing of any given plung 
er. The code gears are then shifted back into mesh with 
their corresponding idler gears. Therefore, when the 
lock is again restored, the code gears will be forced to 
rotate and assume positions of misalignment denoting 
the new permutation. 

If, for example, the new permutation is to be 5-2, 
the fifth code gear will find itself three tooth spacings 
from alignment, and the second gear will be two tooth 
spacings from alignment. The first, third and fourth 
code gears, not having been moved, will of course remain 
in registry, or at zero tooth spacing from alignment. 

It is to be remembered that the initial movement of 
both the idler and code gears caused by the plungers 
is two tooth spacings, whereas each additional movement 
caused by rotation of the counter shaft is but a single 
tooth spacing. 
As is apparent, the amount of rotation of a code gear 

is dependent upon when in the sequence the correspond 
ing idler gear is meshed with the counter shaft, not upon 
how often or how deeply the plunger is depressed. The 
maximum rotation, in a five-plunger lock, is six steps. 
At this point, it will be clear how the sequence of 

plunger depressings is accumulated and held in the idler 
gears and counter shaft. Any incorrect action will also 
be stored, and until the mechanism is cleared, will prevent 
the opening of the lock. Only the correct permutation 
will accumulate in the gearing so that the code gears and 
their cut-outs will reach their aligned positions simulta 
neously. 

Thus, among others, the several objects of the inven 
tion as specifically aforenoted are achieved. Obviously, 
numerous changes in construction and rearrangements of 
the parts may be resorted to without departing from the 
spirit of the invention as defined by the claims. 

I claim: 
1. A lock controlling mechanism including in combi 

nation a supporting structure, a shaft rotatably mounted 
thereby, an annular series of teeth fixed to said shaft and 

10 

20 

30 

40 

60 

70 

12 
extending outwardly therefrom, a second shaft mounted 
by said structure, a plurality of gears on said second shaft 
and rotatable with respect to each other, the teeth of 
said gears being equally spaced to furnish continuous 
annular rows interrupted to provide gaps in excess of the 
area of one tooth of a row and into which gaps the series 
of teeth of the first shaft extend when the parts of the 
mechanism are in an initial position, movable actuating 
means for rotating at least one gear of said second shaft 
to a position at which a tooth of that gear drivingly en 
gages to tooth of the series mounted by said first shaft 
to rotate the latter, manually operated means carried by 
said structure and-upon movement-causing an opera 
tion of an assembly connectible therewith, a member also 
carried by said structure and connected to said manually 
operated means to shift upon the latter moving and means 
connected to and controlled by the positions of the gears 
of the second shaft for obstructing and permitting move 
ments of said member and manually operated means. 

2. In a mechanism as defined in claim 1, said actuating 
means for such gear comprising a projection fixed against 
movement with respect to that gear and extending radially 
of the axis of said second shaft and advancing means 
engageable with said projection to move it and cause ro 
tation of the adjacent tooth series mounted by said first 
shaft. 

3. In a mechanism as defined in claim 1, means func 
tioning during operation of said actuating means to pre 
vent an overrunning of a selected gear. 

4. In a mechanism as defined in claim 1, the means 
controlled by the positions of the gears comprising a third 
shaft mounted by said supporting structure, gears carried 
by said third shaft in line with and having teeth meshing 
with the teeth of the gears of the second shaft and said 
third shaft gears presenting gaps disposable in positions 
such that said member is unobstructed thereby. 

5. In a mechanism as defined in claim 4, said third 
shaft being mounted by said structure for movement from 
a certain position in a predetermined manner with re 
spect to said second shaft to cause disengagement of the 
gears carried by the second and third shafts and said third 
shaft, with such predetermined movement, shifting with 
respect to said member to cause the latter to engage with 
the gears of said third shaft and prevent their rotation. 

6. In a mechanism as defined in claim 5, said actuating 
means being movable with the gears of the third shaft 
being prevented from rotating, to rotate the gears of the 
second shaft and the tooth series of the first shaft where 
by, upon subsequent return movement of said third 
shaft to such certain position, its gear teeth will mesh 
with teeth of the gears of the second shaft different from 
those with which they initially meshed. 

7. A lock-controlling mechanism including in combi 
nation a supporting structure, a shaft rotatably mounted 
thereby, an annular series of teeth fixed to said shaft and 
extending outwardly therefrom, a second shaft mounted 
by said structure, a plurality of gears on said second 
shaft and rotatable with respect to each other, the teeth 
of said gears being equally spaced to furnish continu 
ous annular rows interrupted to provide gaps in excess 
of the area of one tooth of a row and into which gaps 
the series of teeth of the first shaft extend when the parts 
of the mechanism are in an initial position, actuating 
means for rotating at least one gear of said second shaft 
to a position at which a tooth of that gear drivingly 
engages a tooth of the series mounted by said first shaft 
to rotate the latter, said actuating means being subse 
quently operable to rotate at least one further gear of 
said second shaft to a position at which a tooth of that 
further gear engages another tooth of the series of the 
first shaft to continue rotation of the latter; such con 
tinued rotation causing the teeth of said first shaft series 
to continue to rotate the first actuated gear, manually 
operated means carried by said structure and-upon 
movement-causing an operation of an assembly con 
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nectable therewith, a member also carried by said struc 
ture and connected to said manually operated means to 
shift upon the latter moving and means connected to and 
controlled by the positions of the gears of the second shaft 
for obstructing and permitting movements of said mem 
ber and manually operated means. 

8. In a mechanism as defined in claim 7, mechanism 
resetting means movably carried by said supporting struc 
ture and connected with said first shaft to rotate the latter 
and drive the gears of the second shaft connected there 
with to said initial position wherein the series of teeth 
carried by said first shaft extend into the gaps in the teeth 
of the gears mounted by said second shaft. 

9. In a mechanism as defined in claim 8, shiftable 
means for moving said member, means connected to be. 
operated by said shiftable means to prevent further move 
ments of said actuating means, and means forming a part 
of said resetting means to render said movement-obstruct ing means inoperative. 

10. A lock-controlling mechanism including in combi 
nation a supporting structure, three parallel shafts carried 
thereby, gear assemblies mounted by the first of said 
shafts, means forming a part of said assemblies and pro 
viding radially extending notches initially disposed in non 
aligned positions, a plurality of gears carried by the sec 
ond of said shafts, the teeth of said latter gears meshing 
with the teeth of the assemblies to rotate the latter, means 
providing final teeth extending radially of and mounted 
by said third shaft, said final teeth being engageable by 
the teeth of the gears carried by said second shaft, a slide 
shiftably mounted by said structure and disposed adjacent 
the gear assemblies of the first shaft, said slide having 
a width such that it is disposable within the notches of 
said assemblies, movable operating means connectible 
with and individual to the gears of the second shaft to 
rotate and engage them with the gear assemblies to ro 
tate such assemblies and align their notches with said 
slide, and actuating means movably connected to said 
slide to shift the latter to enter said notches upon such alignment being established. 

11. In a lock-controlling mechanism as defined in claim 
10, the teeth of the gears carried by said second shaft 
being equally spaced from each other and terminating to 
provide a gap disposed adjacent teeth mounted by the 
third shaft in an initial condition of the parts of said 
mechanism and said operating means being movable to 
rotate said gears of the second shaft to cause them to en 
gage and move the teeth mounted by the third shaft. 

12. In a mechanism as defined in claim 10, said actu 
ating means being movable in one direction to cause said 
slide to enter those notches, and means connected to said 
actuating means and operable upon the latter being moved 
in another direction to rotate the gears, teeth and assem 
blies to reestablish an initial disposition of said notches. 
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13. In a mechanism as defined in claim 10, said first 

shaft being axially movable to dispose slide portions with 
in said notches, the teeth of the gear assemblies being dis 
posed in positions clear of the gears of said second shaft 
upon such axial movement being effected and the teeth. 
of the second shaft gears remaining in mesh with the teeth. 
mounted by said third shaft despite such axial movement. 

14. A lock controlling structure including in combina 
tion a plurality of relatively rotatable code gear assem 
blies each providing a slide-receiving opening, rotatable 
timing gear means the teeth of which in an initial position 
are disconnected from the teeth of said assemblies, op 
erating means for rotating one of said assemblies to con 
nect it with the teeth of said timing gear means and to 
rotate and advance the latter a limited distance, a further 
operating means for rotating and connecting the teeth of 
a second assembly with the teeth of said timing means to 
rotate the latter and also to advance the said assembly, 
a reciprocable slide having parts disposed adjacent said 
assemblies and thereby initially prevented from being pro 
jected, a rotatable control and means for connecting the 
same with said slide to project the latter upon the open 
ings of said assemblies registering with said slide parts. 

15. In a controlling structure as defined in claim 14, 
rotatable idler gear assemblies individual to each of said 
code assemblies forming parts of said operating means 
and having the teeth of their gears in constant engage 
ment with said code assemblies and manually engageable 
means movable into contact with said idler assemblies for 
rotating the latter. 

16. In a controlling structure as defined in claim 15, 
said manually engageable means comprising a series of 
projectable plungers and said plungers being movable ac 
cording to a selective sequence to align the openings of the 
code assemblies with said slide parts. 

17. In a controlling structure as defined in claim 15, 
means for shifting the teeth of the gears of the code as 
semblies out of meshing engagement with the teeth of the 
gears of the idler assemblies, means for preventing-un 
der those circumstances-rotation of the code assem 
blies, said operating means being thereupon susceptible 
to functioning to rotate Said idler gear assemblies and es 
tablish them in predetermined positions and means for 
Subsequently causing a meshing of the gears of the code 
assemblies with the gears of the idler assemblies by again 
axially shifting said code assemblies. 
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