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This invention relates to a tumbler lock, and more 
particularly to a tumbler lock of improved construction, 
economical to manufacture, and possessing greater e?i 
ciency and durability, and to a novel key therefor and 
method of forming the same. 
Among the objects of my invention are: to provide a 

novel and improved tumbler lock; to provide a tumbler 
lock constructed for operation by a tubular key having 
bittings formed on the inside of its open end; to pro 
vide a tumbler lock having a molded plastic barrel ?xed 
to the shell, and carrying slidable tumbler pins and 
springs; to provide a tumbler lock having a rotatable key 
operated locking plug of novel construction; to provide 
a rotatable locking plug having a novel spacer washer 
and associated parts; to provide a novel key and method 
of making the same; to provide a novel shell, rotatable 
plug, and key for a tumbler lock; and such further ob 
jects, advantages and capabilities, inherently‘ possessed 
by my invention, as will later more fully appear. 
My invention further resides in the combination, con 

struction and arrangement of parts illustrated in the ac 
companying drawings, and while I have shown therein 
a preferred embodiment, I wish it understood that the 
same is susceptible of modi?cation and change without 
departing from the spirit of my invention. ‘ -‘ 

In the drawings: 
Fig. 1 is an enlarged side elevation of a tumbler lock 

embodying my invention, and showing the key about 
to be inserted into the lock. ' , » 

Fig. 2 is a view similar. to Fig. 1, but showing the 
lock and key as viewed looking downwardly‘ at the 
top of Fig. l. ‘ 

Fig. 3 is an end view looking toward the line 3—-3 in 
the direction of the arrows in Fig. 1, but omitting the 
key. 4 

Fig. 4 is an‘end view looking toward the line 4-—4 
in the direction of the arrows in Fig. 1. 

Fig. 5 is an enlarged end view of the'key, looking 
toward the open end of the tubular head'thereof. 

Fig. ‘6 is a transverse section on the line 6-6 of 
Fig. 1. . 

Fig. 7' is an enlarged, vertical, longitudinal, median 
section on the line 7—7 of Fig. 8. ‘ 

Fig. 8 is a transverse section on the line 8—8 of 
Fig. 7. 

Fig. 9 is a horizontal, longitudinal, median section on’ 
the line ‘9-—9 of Fig. 8. ' 

‘ Fig. v10 is a transversesection on the line ‘10-10 of 
Fig. 7. . 

Fig. 11 is a vertical, longitudinal, median section on 
the line 11—-11 of Fig. 2, but showing the tubular end 
of the key fully inserted into the lock, and the handle 
portion of the key omitted. _ 

Fig. 12 is a transverse section on the line 12-—12 of 
Fig. 7. ' 

.. Fig. 13 is an exploded perspective view showing the 
various parts separated from each other to give a better 
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understanding of how vthey are to be assembled to 
gether. - 

vIn the form shown for illustrative purposes in the 
drawings, my invention comprises in general a stamped 
shell or casing 1, a locking plug having a shaft 2, a cap 
3, a spacer washer 4, and three stampings 5, 6 and 7, the 
parts of the locking plug being ?xed to rotate together 
as a unit, a ‘molded plastic barrel 8 ?xed to the shell, 
a cam plate 9 removably ?xed to the shaft to rotate 
therewith, a fastening element It} for holding the look 
ing plug and cam plate against longitudinal displace 
ment with relation to the shell and barrel but permitting 
rotation with relation thereto, and a key 11. 
The shell 1 is a metallic sleeve preferably stamped 

out of brass, and is formed at its key end with an in 
wardly extending annular ?ange 12 having 'a key notch 
13, the other end of the sleeve being formed with an 
open ended longitudinally extending slot 14 in preferably 
approximate alinement with the key notch 13 longitu 
dinally of the shell sleeve. The shaft 2 of the locking 
plug is shown as being of hexagonal cross section, al 
though other noncircular cross section could be used 
if desired. The cap 3 is ?xed with a press-?t, or other 
suitable means as desired, over the key end of the shaft, 
and has formed to extend longitudinally along its outer 
circumferential surface a key notch 15, as will be under 
stood in Figs. 8 and 13. The spacer washer 4 is formed 
with a central axial hole 16 of a shape corresponding 
to the cross section of the 'shaft 2 and of a size to be 
?xed to the shaft with a press-?t when pressed onto the ’ 
shaft to bring one of the side faces of the spacer washer 
into contact with the adjacent edge of cap 3. The thick 
ness' of spacer washer 4 is approximately one sixteenth 
of an inch, but can vary therefrom as may be desired. 
Its diameter is approximately the same as the external 
diameter of cap 3. The external circumferential edge 
of the spacer washer is formed with a plurality of cir 
cumferentially spaced ?utes or channels 17 extending‘ 
in a direction longitudinally of the shaft, for a purpose 
later more fully explained. 
The three stampings 5, 6. and 7 are of disk shape of 

a diameter approximately that of the inside of the body 
of the shell 1, with just enough clearance to permit free 
rotation of these disks with relation to the shell when 
the parts are in unlocking position. Each of these disks 
is formed with a central axial hole 18 of a shape corre 
sponding to the cross section of shaft 2, and of a size 
to be ?xed to theshaft with a-press-‘it when pressed onto 
the shaft to bring one of the side faces of disk 5 into 
contact with the adjacent side face of spacer washer 
4, one side face of disk 6 into contact with the adjacent 

. side face of disk 5, and one side face of disk 7 into‘ 
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contact with the adjacent side face of disk 6. The 
thickness of each of disks 5, 6 and 7 is approximately 
one sixteenth of an inch, but can vary therefrom as may 
be suitable and desirable. Each of the disks is formed 
with a plurality of tumbler pin holes 19 extending there 
through in a direction longitudinally of the shaft, so 
that when the three disks are ?xed side by side on the 
shaft, these holes will so aline in groups to form a plu 
rality of tumbler pin holes which also respectively aline 
with the ?utes 17 in the spacer washer 4. 
A tumbler pin 20 is slidably mounted in each of holes 

19, these pins varying in length for reasons well under 
stood in the tumbler lock industry. The key ends of these 
pins, being respectively in alinement with the respective 
?utes or scallops 17 in the spacer washer 4, will, when 
under pressure, he forced into contact with the inner 
edge of cap 3, as will be understood in Figs. 7 and 9. 
As seen in Figs. 4 and 8, the tumbler pin holes 19 in the 
disks 5-7 are arranged in a circle concentric with the 
axis of shaft 2, and the external diameter of cap 3 is 
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such that the outer circumferential edge of this cap 
extends a slight distance radially outwardly over a por 
tion of the tumber pin ends, but leaving a substantial 
portion of the pin ends exposed to be contacted by the 
bitting ends of the key as later more fully described. 
As will be understood the ?utes in the outer edge of the 
spacer washer 4 make possible this partial contact of 
the tumbler pin ends with the inner end of the cap 3, and 
at the same time insures that each of the pins will be 
maintained in alinement with its hole in disks 5-7. The 
disks 5-7 constitute a locking cylinder ?xed to rotate 
with the shaft. 
The barrel 8 is cylindrical in shape and of a diameter 

to be ?xedly held in the shell 1 by a pin 21 passing 
through a hole 22 in the shell and into a corresponding 
hole in the body of the barrel, as will be understood 
in Figs. 2, 7 and 12. The barrel 8 is also formed with 
an integral upstanding lug 23 which, when the barrel 
is inserted into the shell, passes into the slot 14 of the 
shell to further hold the barrel against rotation in the 
shell. In order to further hold the lug 23 ?xedly in 
place in slot 14 the metal of the shell just back of the 
lug is swaged inwardly a slight amount at 24 to lessen 
the width of the slot, as seen in Fig. 2. When in assem 
bled position, the rear end, to the left as viewed in Fig. 7, 
of the barrel 8 is flush with the rear end of the shell 1. 
The barrel 8 is formed with a central longitudinal bore 

25 extending axially therethrough, of a diameter enough 
larger than the maximum diameter of shaft 2 to permit 
rotation of the shaft in the barrel during operation of the 
lock, and at the same time prevent wobbling of the 
shaft in the barrel. Also formed in the barrel around 
a portion of a circle concentric with the axis of the shaft 
are a plurality of longitudinal, circumferentially spaced, 
tumbler pin holes 26 closed at one end and open at the 
other, which open ends can be respectively brought into 
registry with the respective holes 19 in the disks 5-7 
when the locking plug is rotated to such position. Slid 
ably mounted in holes 26, one in each, are tumbler pins 
27, these pins varying in length so that their forward 
ends may be brought into the parting plane by the bit 
tings in the key, as will be understood in the art. 
Mounted behind each of the pins 27, in holes 26, are 
coiled compression springs 28 to normally urge these 
pins forwardly, as shown in Figs. 7, 9 and 11. When 
the barrel and locking plug are in assembled position in 
the shell, the forward end of the barrel 8 will be in 
rotatably sliding contact with the rear face of disk 7, 
to form therebetween a parting plane 29. 
The barrel 8 is formed of molded plastic material of 

such nature as to enable the central bore 25, the tumbler 
pin holes 26, and the lug 23, to be formed in the bar 
rel by molding, and to be present in the barrel when 
the hardened barrel is removed from the mold. Any 
suitable commercial plastic material may be used as de 
sired, but one such material that I have successfully used 
for this purpose is a nylon resin available on the market 
under the trade name “Zytel“ which is manufactured 
by the Du Pont Co. Molded plastic barrels thus formed 
are less expensive than machined metal barrels, and will 
not rust, and are self lubricating. 

Mounted on shaft 2, at the rear end of shell 1, is 
the cam plate 9 having a hole 30 of a shape correspond 
ing to the cross section of the shaft and of a size to 
be snugly slipped over the shaft, and also be removable 
therefrom when desired. A portion of the cam plate 9 
is radially extended at 31, and as such cam plates are 
generally known in the art further detail description 
thereof is not necessary. When cam plate 9 is posi 
tioned on shaft 2, with its extended portion 31 in rota 
tably slidable contact with the rear end of shell 1, it 
is secured against rearward longitudinal slipping on the 
shaft by forcing a spring clamping element 10‘ into a 
circumferential groove 33 formed in the shaft to con 
tact the rear face of the cam plate. 
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In the above described structure the stamped shell 

1, the cap 3, the spacer washer 4, the stamping disks 5, 
6 and 7, and the tumbler pins 20 and 27, are each 
preferably formed of brass, the shaft 2 and the cam 
plate 9 are each preferably formed of steel, and the 
barrel 8 is preferably made of molded plastic material. 
The shell is preferably stamped into shape, which lessens 
its cost of manufacture. 

I have provided a novel form of key 11 which is made 
of two halves a and b each of which is stamped from 
a flat sheet metal blank, the two halves then being se 
cured together by spot welding, or other suitable fasten 
ing means as desired. As seen in Figs. 1 and 2, the ?n 
ished key comprises a flat portion 34 to facilitate turning 
the key by the operator’s ?ngers, and a tubular head por 
tion 35, the end of which is to be inserted into the an 
nular space 36 formed between the shell and the outer 
circumference of cap 3. In stamping the blank of the 
key half b each of its side edges in the part to be 
formed into half of a tube will have a dovetail pro 
jection 37 formed thereon, and the blank of the key half 
a will have formed formed in each of its side edges 

' in the part to be formed into half of a tube a dovetail 
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recess 38 to be complemental with the respective pro 
jection 37 of the other half, and to receive the same 
when the tubular portions have been bent into semi 
circular curves and placed together, as will be under 
stood in Fig. 2. Also on one edge of one of the blanks 
of one of the halves, this being shown on half a in Figs. 
2 and 5, a lug 39 is bent to extend radially outwardly 
of the ?nished key, one end of said lug 39 being ?ush 
with the edge of the open end of the tubular head of 
the key. Just back of lug. 39 on the same half a, a 
lug 40 is bent to extend radially inwardly of the ?nished 
key. These lugs ‘39 and 40 will be understood in Figs. 1, 
2, 5 and 11. The positioning of the dovetail projec 
tions and recesses 37 and 38, and the radial lugs 39 and 40, 
may be reversed to the side edges of the other half, 
if desired. _ 

Also stamped into the blanks of the two key halves, 
at the free ends of the parts to be bent into the tubular 
head of the key, are the bittings 41. These bittings are 
stamped so as to be on the inside of the tubular head 
of the key. In other words, they are stamped so as to 
put the bitting grooves on the inside of the end por 
tion of the tubular head of the key, and the pressed out 
embossed portion 42 thereof on the outside of the tubu 
lar head, as seen in Fig. 5. As is understood in the art, 
these bittings will vary in length so that when they 
push on the adjacent ends of the driving tumbler pins 
20, the opposite ends of these pins will be flush with the 
parting plane 29 when the key is pushed home in the 
lock, because of having pushed the tumbler pins 27 in 
the barrel 8 rearwardly against springs 28. This places 
all of the abutting ends of the tumbler pins 20 and 

''the tumbler pins 27 ?ush with the parting plane 29, to 
‘permit rotation of the locking plug with relation to 
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the barrel and shell. This is the unlocking position of 
the parts, as seen in Fig. 11. When the key is removed 
from the lock, the two sets of tumbler pin holes will 
be in respective alinement and the coil springs 28 will 
force the abutting ends of the tumbler pins out of the 
parting plane into the locking position, as seen in Figs. 
7 and 9. 

Referring to Figs. 4 and 13, it will be seen that the 
internal ?ange 12, at the key end of the shell 1, is formed 
with a plurality of circumferentially spaced scallops or 
recesses 43 for receiving the respective outer embossed 
surfaces 42 of the bittings 41, to permit the key to be 
inserted into place in the lock. It will also be noted 
that when inserting the key into position in the lock, the 
outer key lug 39 will pass through key notch 13 in the 
shell ?ange 12, and the inner key lug 40 will pass through 
key notch 15 in cap 3. This permits the outer and inner 
keyv lugs to move circumferentially in the annular space 
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36 between the inner surface of the shell and the outer 
surface of the cap 3 and spacer washer 4, except that 
the right hand end, as viewed in Fig. 11, of the inner key 
lug 40, will still be seated in the key notch 15 in the 
cap 3 when the key is pushed home in the lock. This 
enables the inner key lug 40 to transmit rotational 
force to the cap 3 when rotating the locking plug with 
relation to the shell, without the interengagement of the 
bittings with the driving tumbler pins 20 being required 
to take the turning force of the key. The cap 3 is 
spaced inwardly from the inner edge of the shell flange 
12 su?iciently to provide the annular slot 44 to receive 
the tubular end of the key when the key is inserted into 
the lock, as seen in Fig. 4. ' 
The above described structure enables me to provide 
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a tumbler lock that is economical to manufacture, e?i- ‘ 
cient and durable in operation, and attractive in appear 

The forming of the bittings on the inside of the 
end of the tubular portion of the key provides addi 
tional security because it makes it more di?icult to ob 
serve or measure the depth of the bittings than if they 
were on the outside, and also gives a better key be 
cause it provides less wear on the lining of the owner’s 
pocket. 

Having described my invention, I claim: 
1. Ina tumbler lock, a shell, a barrel ?xed to the 

shell, a locking cylinder rotatably mounted in said shell 
and contacting the barrel, a shaft with which said lock 
ing cylinder is ?xed for rotation therewith, said shaft 
being-rotatable with relation to the barrel, an enlarged 
portion on one end portion of the shaft forming an an 
nular shoulder therearound in a plane at right angles 
to the axis of rotation of the shaft, a spacer washer 
?xed to the shaft between the shoulder and locking cyl 
inder, said locking cylinder and barrel having holes ex 
tending parallel to the shaft, tumbler pins in said holes, 
one end of each of the tumbler pins in the locking cyl 
inder passing over the peripheral edge of the spacer 
washer and normally contacting said shoulder on the 
shaft, said shell having on one end an inwardly extend 
iug ?ange adjacent to but diametrically spaced away from 
the enlarged portion of the‘ shaft, a key ‘having a tubu 
lar end formed with circumferentially spaced bittings 
on its inner surface, the tubular portion of the key at 
each hitting passing outside of the respective end por 
tion of the locking cylinder tumbler pin, the last men 
tioned locking cylinder tumbler pin end portions coming 
in contact with the bittings on the inside of the key 
tubular portion. 

2. In a tumbler lock as claimed in claim 1, in which 
the outer end of each of the ‘locking cylinder tumbler 
pins adjacent said shoulder is at all times spaced in 
wardly away from contact with said shell ?ange in a 
direction longitudinally of the shaft. 

3. A tumbler lock, comprising, a rotatable shaft, 8. 
barrel having a central longitudinal bore to rotatably 
receive the shaft, a locking cylinder ?xed to rotate with 
the shaft, an enlarged portion on one end portion of 
the} shaft forming an annular shoulder therearound in 
a plane at right angles to the axis of rotation of the 
shaft, a spacer washer ?xed to the shaft between the 
shoulder and locking cylinder, said locking cylinder and 
barrel having holes extending parallel to the shaft, tum 
bler pins in said holes, one end of each of the tumbler 
pins in the locking cylinder passing over the peripheral 
edge of the spacer washer and normally contacting said 
Shoulder on the shaft, resilient means in the barrel holes 
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for normally urging the locking cylinder tumbler pins 
into contact with theshoulder to prevent the tumbler 
pins from falling out of the locking cylinder and bar 
rel, the shaft extending completely through the locking 
cylinder and the barrel, and the locking cylinder being 
rotatable with relation to the barrel. 

4. A tumbler lock as claimed in claim 3, in which said 
shoulder is the sole contact for the locking cylinder tum 
bler pin outer ends to prevent them falling out when the 
lock is in locked position. v 

5. A tumbler lock, comprising, a shaft, a locking cyl— 
inder ?xed to rotate with the shaft, a barrel having a 
central longitudinal bore to rotatably receive the shaft, 
the locking cylinder having a plurality of holes extending 
therethrough parallel to'the axis of the shaft, said bar 
rel having a plurality of holes extending partway there 
into parallel to the axis of the shaft, tumbler pins in said 
holes, a cap ?xed onto one end of the shaft and being 
of greater overall transverse dimension than the overall 
transverse dimension of the shaft and forming an annular 
shoulder therearound in a plane at right angles to the 
axis of rotation of the shaft, a spacer washer ?xed on the 
shaft for rotation therewith and positioned between said 
cap and locking cylinder, said spacer washer having on 
its circumferential edge a plurality of ?utes equal in num 
ber to the number of locking cylinder tumbler pin holes, 
the bottom ends of said ?utes falling on a circle of less 
diameter than the diameter of said cap and larger than 
the diameter of the shaft, the adjacent ends of the tum 
bler pins in the locking cylinder normally extending 

. through said ?utes and contacting said annular shoulder 
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and preventing the tumbler pins from falling out of the 
locking cylinder. 

6. A tumbler lock, comprising, a shell, a barrel ?xed 
to the shell, a locking cylinder rotatably mounted in 
said shell and contacting the barrel, a shaft with which 
said locking cylinder is ?xed for rotation therewith, said 
shaft passing through the barrel and being rotatable with 
relation thereto, an enlarged portion on one end portion 
of the shaft forming an annular shoulder therearound in 
a plane at right angles to the axis of rotation of the shaft, 
a spacer ‘washer ?xed to the shaft between the shoulder 
and locking cylinder, said locking cylinder and barrel 

2 having holes extending parallel to the shaft, tumbler pins 
45 
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in said holes, one end of each of the tumbler pins in the 
locking cylinder passing over the peripheral edge of the 
spacer washer and normally contacting said shoulder on 
the shaft, said shell having on one end an inwardly ex 
tending flange adjacent to but diametrically spaced away 
from the enlarged portion of the shaft, the outer end of 
each of the locking cylinder tumbler pins adjacent said 
shoulder being at all times spaced inwardly away from 
contact with said shell ?ange in a direction longitudinal 
ly of the shaft. 
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