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PATENT OFFICE

GEORGE . §TERLIN G, OF I HMHAPOLIS, MIN WEIOTA

LOCK

. Application filed February 15, 1928,

This invention relates to locks of various
types, and particularly to locks of the well
known pad lock type.

It further relates to novel improvements
on Patent No. 1,520,975 entitled “Padlock”
and issued to me on December 30, 1924,

Tt is the object of this invention to provide
a simple and cheaply constructed lock' in-
cluding a novel structure requiring a cer-
tain key formation to open the lock, which
structure can be simply and easily changed
for various locks to require different key for-
mations without necessitating any changes
in the construction of the parts meking up
thie lock.

To this end, the invention consists in the
novel parts and novel combinations of parts
hereinafter defined in the claims; and de-
seribed in the following specification made
in connection with the accompanying draw-
ings, wherein like reference characters refer
to the same or similar parts throughout the
various views and, in which,

Fig. 1 is a plan view of a lock embedying
my invention, the top plate of the casing be-
ing removed;

Fig. 2 is-a plan view of the top plate for
the casing;

Fig. 3 is a vertical section taken on the
line 3—3 of Hig. 1, as'is indicated by the ar-
rows, and iHustrating the parts in locked po-
sition; : , :

Fig. 4 is'a view similar to ¥ig. 8, but show-
ing the parts in unlocked position;

Fig. 5 is a vertical section taken on the line
5—5 of Fig. 3, as is indicated by the arrows;

Fig. 6 is a vertical section taken on the line
6—6 of Fig. 4, as is indicated by the arrows;

Fig. T is a perspective view illustrating a
ycke holding member; :

Fig. 8 is a vertical section taken on the line
8 of Fig. 7, as is indicated by the arrcws;
. Pig. 9 is a view in side elevation of a lock-
ing member used, with an H-shaped plate
applied thereto; '

Fig. 10 is a vertical section talken on the
Iine 10—10 of Kig. 9, as is indicated by the
arrows;

Figs. 11,12

Q
&

and 13 are perspective views

Serial No. 254,386,
respectively illustrating a spacing plate, a
thick ward plate and a thin ward plate;

Fig. 14 is a perspective view illustrating a
cam lever;

Ifig. 15 15 a view in side elevation illustrat-
ing a cam lever guide plate;

Fig. 16 is a section taken on the line 16—16
of Hig. 15, as ig indicated by the arrows;

Fig. 17 15 2 view in side elevation of a key
abutment plate; :

Fig. 18 is a view taken on the line 18—18
of Fig. 17, as is indicated by the arrows;

Fig. 19 is a view in front elevation of a key
plate and

Fig. 20 is a soction taken on the line 20—20
of Fig. 19, as is indicated by the arrows.

Referring to the drawings, a casing 21
is provided at its rear or lock manipulating
end, with a rectangular portion within which
a substantially rectangular chamber 21° is
formed.. Projecting forwardly and in op-
posite directions from the rectangular por-
tion of the casing are two arms 21° forming
a portion of a circle and having an arcuate
shackle passage 21° extending therethrough,
the bow passage extending through the for-
ward end of the chamber 212 but being of con-
siderably less diameter in cross section than
the height of the chamber 21% Inwardly pro-
jecting shoulders 21% ave formed adjacent the
forward end of the chamber 212 for a purpose
to be hereinafter described. The casing 21
is formed from two sections, one section be-
ing provided with flanges 21° at its edges,
and the other section being provided with
flanges 21° at its edges, which are turned over
the edges of the flanges 21° and pressed down-
wardly above the flanges 21° under great
pressure, to form an exceedingly strong cas-
ing. At.its rear end, the casing is provided
with a circular key plate opening 218, and the
material forming the casing is slightly rear-
wardly pressed adjacent the opening for re-
ception of a key plate 22, provided with a
flange at its forward side bearing against the
walls of the casing adjacent the opening 21¢,
and having a key slot 22* formed therein, of
any desired shape, for determining the shape
of the shank of a key 23 adapted to be used
and the shank of which is adapted to be in-
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serted through the key way 22* into the cham-
ber 21%. A ring shaped shackie member 24 is
preferably provided which fits within the
shackle passage 21°¢ for sliding movement
therein. The shackle member 24 forms al-
most a complete ring, but has ends spaced a
short distance apart to form shoulders adapt-
ed to be placed one at either side of the cham-
ber 21* when the parts are in locked position,
as is illustrated in Figs. 1, 83 and 5. It will
be understood that various types of casings
and shackle members may be provided, it be-
ing only essential that the casing have 2
chamber therein, a shackle passage extending
through the chamber and a shackle member
provided with spaced shoulders adapted to
be placed when the shackle member is In one
position, so that the shoulders are disposed
at the sides of the chamber in the casing.

A right angularly bent U-shaped yoke 25 is
fitted within the chamber 21* of the casing.
so that the base of the U is disposed at the
rear end of the chamber to abut the rear wall
thereof and the forward end of the key plate

3 22, while the arms of the U are disposed at the

top and bottom of the chamber so that thej
closely abut the top and bottom walls of the
chamber and so that their side edges closely
abut the side walls of the chamber and the
forward edges of the arm abut the down-
wardly offset shoulders 21¢. It will thus be
seen that the yoke will be securely held within
the chamber 21* and will be capable of but
slight, if any, movement therein. The rear
portion of the yoke, i. e. the base portion of the
U forming the yoke, is provided with a key-
way 25* substantially alined with the keyway
22+ in keyplate 22, and of substantially circu-
lar shape. In the form illustrated, as shown
in Figs. 7 and 8, the keyway 25 consists of
two slightly offset joining quadrants of a
cirele cut out from the rear end of the yoke,
there being right angle shoulders 25° provided
which act as stops to limit furning movement
of a key inserted through the keyway to
movement through a 90° angle. If desired,
other types of key openings may be formed in
the yoke 25. The arms of the yoke ave pro-
vided with alined rectangular apertures 25¢,
and a key abutment plate 26, of a width corre-
sponding to the width of the apertures 25°,
extends between the arms of the yoke through
the apertures 25° and has forwardly pressed
tabs 26* projecting therefrom, which abut the
inner sides of the forward ends of the arms of
the yoke. The key abutment plate acts to
hold the torward ends of the arms of the yoke
in braced spaced relationship, and is provided
with a central aperture 26° within which the
forward rounded end 23* of key 23 is adapted
to fit when the key is fully inserted within the
lock. A U-shaped spring plate locking mem-
ber 27 is provided and rectangular alined
apertures 27¢ ave provided in the spring arms
of the 'locking. member, which extend from

2 ' . 1,781,508

adjacent the forward ends of the arms rear-
wardly through the locking member. An
H-shaped plate 28 has the inner edges of its
projecting arms 28* abutting the outer sides
of the rear ends of the arms of the locking
member, and is provided with projecting cen-
tral tabs 28" which bear against the outer side
of the rear end of the locking member, i. e. the
base of the U forming the locking member.
A central key opening 28¢ is also provided in
the M-shaped plate. "The locking member 27
and H-shaped plate 28 are disposed in cham-
ber 212, so that the rear side of the H-shaped
plate and rear side of the base of the U of the
locking member abut the forward side of the
rear end of the yole 25, while the outer side
edges of the U plate abut the inner sides of
the rear ends of the arms of the yoke 25.
Accordingly, when the locking member is in
normal position, the arms thereof will extend
between the arms of the yoke 25, the arms of
the lecking member will be spaced from each
other and, as the U of the locking member is
much narrower than the U of the yoke, the
arms of the locking member will extend in
spaced substantially parallel relation with the
arms of the voke. The arms of the locking
member are considerably greater in length
than the arms of the yoke member, so that
their forward ends will normally project for-
wardly beyond the yoke member into the pas-
sage 21° between the shoulders of the shackle
member 24, when the shackle member is dis-
posed as shown in Fig. 1. In this position,
the side edges of the forward ends of the arms

of the locking member will abut the shoulders

of the shackle member to prevent sliding
movement thereof through the passage 21,
thus locking the shackle member in place.
The rectangular apertures 27 in the locking
member are-of such size that they will be
alined with the rectangular apertures 25° in
the yoke member, so that abutment plate 26
will extend between and through the arms of
the locking member without striking the
same. :

A plurality of rectangular comparatively
wide ward plates 29 are provided which are
mounted within the apertures 25¢ of the yoke,
and extend between the arms of the yoke. The
ward plates ave provided with ward open-
ings 29* for determining the formation of
ward notches 23° on the sides of the shank
of the key 28.. A plurality of comparatively
wide spacing plates 30 are mounted within the
apertures 25° and extend between the arms
of the yoke and have circular key openings
30% therethrough. The relative position of
the ward and spacing plates 29 and 30 de-
termine the position that the ward notches
28 will take on the shank of the key 23. It
will be readily seen that various key forma-
tions will be required when the ward and
gpacing plates are disposed in various arrange-
ments relative to each other. It will also be
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clearly seen that the number of ward plates
relative to the number of spacing plates may
be varied, so as to still further vary the pos-
sibilities of the key formation.

Disposed between certain of the ward and
spacing plates, and mounted in the apertures
95 to project between the arms of the yoke,
are two cam lever guide plates 81 and a thin
ward plate 32. Circular key openings 31°
are provided through each of the guide plates
81, while a ward opening 82* is provided with-
in the narrow ward plate 82 and correspond-
ing narrow ward notches 23° are provided In
the sides of the shank of key 23 to fit the
ward opening 82 One of the guide plates
31 abut each side of the thin ward plate 32

and both guide plates are provided with off-

set portions 31° to form channels between the
thin ward plate 82 and the guide plates 31,
one at one side of the ward plate and below
the center thereof, and the other at the other
side of the thin ward plate and above the
center thereof. A cam lever 33 fits within
each of the said channels, is of narrow width
and Y-shaped and has projecting arms 33"
which extend outwardly from the sides of the
guides 31 and thin ward plate 82, and between
the arms of the locking member 27. The
cam levers are so disposed that their central
portions will project partially into the key-
way formed by the substantially alined open-
ings 252, 28¢, 29, 80, 812, and 32% The shank
of the key 28 will be so formed adjacent the
narrow ward notches 23¢ that right angle
shoulders 23 will be provided outwardly
from the inner ends of the notclies and at
either side thereof, which are adapted to en-
gage the cam levers 83.  The rear end of the
iocking member 27, the H-shaped plate 28,
the ward plates 29, the spacing plates. 30,
the guide plates 31, the thin ward plate 32
and the key abutment plate 26 completely fill
the apertures 25° between the forward ends
of the arms of the yoke 25 and the rear of the

5 yoke 25, and the offset portions 81" in the

gaide plates 831 will have some resiliency, so
that all of said plates will be held within the
voke in tightly assembled condition under
slight spring pressure. In assembling the
lock therefor, the whole locking structure may
be inserted within the chamber in the casing
21 as a single unit.

When the proper key 28, designed to fit a.

sarticular lock, 1s inserfed through the key
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plate 92 into the key aperture provided

through the various ward and spacing plates,

the roeunded forward end 23 of the key will
¢

within the opening of the abutment plate
26, and the abutment plate will bear against
the forward end of the shank of the key to
aline the varicus notches on the edges of the
shank with the varicus ward plates 29 and 82.
Assuming that the lock is in locked position
h the forward ends of the arms of the lock-
ing member disposed between the shoulders
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on the shackle member, as the key is turned
the ward notches 23" and 23° will permit the
key to be moved relative to the ward portions
in the ward plates 29 and 32. The shoulders
237 on the key will then strike the portions of
the cam levers 33 projecting into.the keyway,
whereupon one of the cam levers 33 will be
moved upwardly and the other cam lever will
be moved downwardly to spread the arms 33
of the cam levers apart.  The said arms 33*
will in turn strike the arms of the locking
member 27 and will force the outer.ends of
the arms of the locking member apart, as the
key is turned, until the arms no longer project

between the shoulders of the shackle member ¢

24. - The shackle member will then be released
and may be moved freely through the passage
21c. - During the spreading movement of the
cam levers 83, the spring tension of the arms
of the locking member will be opposed to the

8]

movement of the arms, and the cam levers 33

cannot turn during the unlocking action, as
the arms 83* of cach cam lever will bear
against the two sides of the spring arms of the
Jocking member. After the lock has been
uniocked; the key 23 may be turned back to
its position of insertion and withdrawn from
the lock, whereupon as the shackle member 1s
moved through the passage 21°¢ until -the
shoulders of the shackle member are disposed
at cither side of the chamber 212, the arms of
the locking member 27 will spring downward-
iy between the shoulders of the shackle mem-
ber to-again lock the same.

It wili be seen, during the unlecking ac-
tion, that the cam levers 33 will be guided by
the guide plates 31 and the thin ward plate
32 within the channels between the same,
so' that the cam levers can only move in a
plane at exact right angles. to the axis about
which the key is turned.  Accordingly, the
shoulders 23¢ on the shank of the key may be
made very narrow in comparison to the ward
notches 23" in the key. As there will be no
movement of the cam levers relative to the
length of the key when inserted, as the key is
turned, the space taken up on the portion of
the key opposing the thin ward plate 32, and
the-cam levers 33, will be very short relative
to the length of the shank of the key. As
any master key provided for opening the lock
would have to include the narrow notches 25°,
and the shoulders 23% it can be seen that it
would be very difficult to make a master key
for the lock, unless the exact position. of the
thin ward plate 82, relative to the abutment
plate 26 were known. Inpractice,the notches
28° are made so narrow that they cannot be
made with an ordinary key maker’s file.
Thus, it becomes almost impossible for un-
licensed parties to open the lock. Due to
the fact that the position of the thin ward
plate 32 and of the cam levers may be varied
respective to the abutment plate 26, and also
due to the fact that various combinations of
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spacing plates and wide ward plates may be
used, it can be seen that almost innumerable
different locks can be made by merely assem-
bling the various plates and cam levers in dif-
ferent relations without varying the con-
struction of the various plates and cam levers
in the least. The locks, accordingly, can be
put out in a great many different key combi-
nations very cheaply. Due to the fact that
the actual locking structure of the device, as
distinguished from the casing and the shackle
member, is assembled as a separate unit, the
same type of locking mechanism may be
used for practically every different type of
lock, whether padlock, sate lock or door lock,

“ete.

It will, of course, be understood that va-
rious changes may be made in the form, de-
tails, arrangement and proportions of the
various parts without departing from the
scope of the present invention.

What is claimed is:

1. A lock comprising a casing having a
chamber therein and a passage extending
therethrough and through said chamber, a
shackle member mounted within said passage
for sliding movement therein and having
spaced shoulders adapted to extend adjacent
said chamber, a locking member mounted in
said  chamber and having a spring arm
adapted to normally extend under resil-
ient tension with the sides of the arm
between the shoulders of said shackle mem-
ber to lock the same from movement,.a cam
lever mounted in said casing and bearing
against said spring spring arm, said cam
lever being adapted to be actuated by a key
to-cause the cam lever to move the arm of the
said locking member against the spring ten-
sion. thereof from between the shoulders of
said shackle member, said cam lever being
adapted to be mounted in various positions in
said casing to vary the key formation without
varying the formation of said locking mem-
ber.

2. The structure defined in claim 1, and a
plurality of plates mounted in said chamber
and having substantially alined ward open-
ings for determining the form of key.

8. The structure defined in claim 1, and a
plurality of ward and spacing plates mounted
in -said chamber and having substantially
alined openings therein for determining the
formation of ward portions on a key capable
of being used in actuating said cam lever,
and sald spacing plates determining the spac-
ing of the ward portions on the key.

4. The structure defined in_ claim 1, said
cam lever being mounted in said casing for
only straight movement in a single plane,
whereby a key can be used having narrow
cam lever actuating portions.

5. A lock comprising a casing having a
chamber therein and a passage extending
therethrdugh and through said chamber, a

1,731,508

shackle disposed in said passage for sliding
movement and having shoulders adapted to
be placed at the sides of said chamber, a lock-
ing member disposed in said chamber and
having a spring arm, the sides of the outer
end of which are adapted normally to be
held between the shoulders of said shackle
by spring tension exerted in a. direction sub-
stantially normal to the general direction of
movement of said shackle through said pas-
sage, and & member in said chamber and bear-
ing against said spring arm, said last men-
tioned member being mounted for only
straight movement in a single plane, said
chamber having a key opening therein ex-
tending at right angles to the plane of move-
ment of said last mentioned member and into
which said last mentioned member normally
extends, whereby a key may be inserted with-
in said key opening and may be turned to
bear against said last mentioned member and
cause the same to act against the spring arm
of said locking member, to move the spring
arm against the tension thereof from be-
tween the shoulders of said shackle, said last
mentioned member being incapable of lon-
gitudinal movement in said key opening as
the key 1s turned.

6. A lock comprising a casing. having a
chamber therein and a passage extending
therethrough and through said chamber, a

shackle member mounted within said passage

for sliding movement therein and having
spaced shoulders adapted to be placed so that
one shoulder extends adjacent each side of
said chamber, a U:shaped locking member
mounted in said chamber, and having a pair
of spring arms adapted to normally extend
under resilient tension with the sides there-
of between the shoulders of said shackle mem-
ber to lock the same from movement, a pair
of cam levers mounted in said chamber be-
tween the arms of said locking member for
spreading movement in opposite directions,
said casing having a key opening therein into
which said cam levers project, whereby a key
may be inserted within said key opening and
may be turned to spread said cam levers apart
to move the arms of said locking member
from between the shoulders of said shackle
member.

7. A lock comprising a casing having a
chamber therein and a passage extending
therethrough and through said chamber, a
shackle member mounted within said passage
for sliding movement therein and having
spaced shoulders adapted to be placed adja-
cent the sides of said chamber, a U-shaped
locking member. mounted in said chamber
and having a pair of spring arms adapted to
normally extend under resilient tension with
the sides thereof between the shoulders of
said shackle member to lock the same from
movement, a thin ward plate disposed in said
chamber, a pair of cam levers mounted in
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said chamber between the arms of said lock-
ing member for spreading movement in op-
posite directions, one of said cam levers abut-
ting one side of said thin ward plate and

the other of said cam levers abuiting the
Ll

other side of said thin ward plate, there be-

ing a key opening projecting through sald
casing and said thin ward plate, said cam

levers normally projecting into said key open-
ing whereby a key may be inserted within
said key opening and may be turned to spread
said cam levers to cause the arms of said
locking member to move from between the
shoulders of said shackle member.

8. The structure defined in claim 7, and a
plurality of thick ward and spacing plates
disposed in said chamber and having open-
ings therethrough substantially alined with
said key opening, for determining the forma-
tion of key that may be used.

9. The structure defined in claim 7, and a
pair of guide plates disposed in said cham-
ber, one of which has porticns abutting one
side of said thin ward plate and the other

« of which has portions abutting the other side

of said thin ward plate, said guide plates
having grooves therein within which said
cam levers are mounted for movement, said
guide plates and said thin ward plate limit-
ing the movement of said cam levers in all
directions except in a plane normal to the axis
about which the key may be turned when
inserted within said key opening.

10. In a lock assembly, the combination of
a U-shaped yoke, the two arms thereof hav-
there-

ing alined rectangular apertures
through, a U-shaped spring locking member

mounted within said ycke and also having
rectangular apertures through its arms in
alinement with the rectangular apertures
through the arms of said yoke, a plurality of
spacing and ward plates extending through
said alined apertures and between the arms
of said yoke, said ward and spacing plates
having substantially alined key openings
therein for determining the shape of a key
to be used, a pair of cam levers mounted be-
tween certain of said ward and spacing plates
and having their outer ends extending be-
tween the arms of said locking mewnber, said
cam levers having portions partially project-
ing into the keyway formed between the said
plates and through the key openings therein,
whercby a key formed to fit said key openings
may be inserted within said keyway and
turned to strike said cam levers and spread
the same apart, thereby spreading the outer
ends of the arms of said locking member.

11. In a lock comstruction, a- U-shaped
yole, said yoke having rectangular apertures
extending through the sides thereof, a U-
shaped spring locking member extending be-
tween the arms of said yoke and having rec-
tangular apertures through its arms extend-
ing from adjacent the forward ends of the

arms and centrally and rearwardly through
the arms, an H-shaped plate, the inner sides
of the projecting arms of which abut the
outer sides of each of the rear ends of the
armg of said spring locking member to
strengthen ‘the same and prevent distortion
thereof, said H-sl 1 plate having tabs pr

thereof, said H-shaped plate having tabs pro-

Jecting:outwardly from its central portion

and adapted to strike the forward sides of the
rear end of said spring locking member to
vetain the H-shaped plate in position, said
H-shaped plate abutting the central portion
of said U-shaped yoke, so that the apertures
through the arms of said spring Jocking mem-
ber are alined with the apertures through
said yoke, and members adapted to be acted
on by a key to spread the free ends of the
rms of said spring locking member. '
12. In a lock structure, a U-shaped yoke
having rectangular -alined apertures in the

arms thereof, a U-shaped spring locking -

member disposed centrally between the arms
of said U-shaped yoke and having rectangu-
lar apertures therein alined with the rec-

tangular apertures in said yoke, a plurality .

of ward and spacing plates hdving substan-
tially alined key openings therethrough, said
ward and spacing plates being mounted in
the rectangular apertures through the arms
of said yoke and locking member and extend-
ing between the arms of said yoke, said ward
and spacing plates largely determining the
shape of a key to be used, means with which
, key insertible through said key opening is
adapted to engage as it is turned to spread
the outer ends of the arms of said locking
member, and a key abutment plate fitting
within the alined apertures through said yoke
and locking member adjacent the outer end
thereof, extending between the arms of said

jav)

-yoke and having small projections on its outer

side abutting the central sides of the outer
ends of the arms of said yoke, to hold the
same-in braced epaced relation.

13. A lock comprising, & casing, having &
chamber therein and a passage extending
therethrough and through said chamber, a
shackle slidably mounted within said pas-
sage and having spaced shoulders adapted to
extend adjacent said chamber, a U-shaped
resilient locking member mounted within said
chamber and having arms adapted to nor-
raally extend under resilient fension with
the sides thereof between the shoulders of
said shackle te lock the same from move-
ment, a plurality of thick plates disposed
within sald chamber and having ward open-
ings for determining the form of key to be
used, a narrow ward plate having a ward
opening therein through which the key must
fit, a pair of thin cam levers having arms dis-
posed between the arms of said locking mem-
ber and disposed in said chamber so that one
cam lever abuts each side of said thin ward

plate, said levers being so mounted for move- .
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~ ment that they will be spread apart by a key
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of such form that it will fit within the ward
openings of said thick plates and said nar-
row plate for turning movement in respect
thereto to move the arms of said locking
member from between the shoulders of said
shackle member.

"In testimony whereof I affix my signature.

GEORGE H. STERLING.



